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Abstract 

 

Opioid-Related Emergency Department Visits in the Texas Medicaid 
Population 

 
Garyn Fredrick Shuler, M.S.Phr 

The University of Texas at Austin, 2013 

 

Supervisor:  James Wilson 

 

Prescription drug abuse, in particular prescription opioid abuse is a public health 

concern.  One measurement of the effects of prescription opioids is the number of 

patients visiting the emergency departments (ED) with opioid-related problems.  

Knowing more about the patients who visit the ED with opioid-related problems may 

assist in addressing this problem.   

This study examined hospital and prescription claims of Texas Medicaid enrollees 

from 2008 to 2011 to determine whether demographic factors could help predict the 

opioid prescription history of the ED patients.   Age, sex and race/ethnicity were used as 

demographic predictors.  A patient’s prescriptive history was categorized as a non-

prescribed user, a short-term user, or a long-term user based on Texas Medicaid 

prescription claims.  Of the 1001 Texas Medicaid enrollees in our dataset who had a 

claim for an opioid-related ED visit, 622 were classified as non-prescribed users, 65 were 

short-term users, and 314 were long-term users.  Our ordinal logistic regression model 

was a poor model for predicting prescriptive history.   This study does suggest that the 
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number of opioid-related ED visits in the Texas Medicaid population is increasing.  The 

majority of Texas Medicaid enrollees in our study were classified as non-prescribed 

users.  Focused efforts to address the growing problem of opioid-related ED visits cannot 

be limited to the patients being with claims for opioid prescriptions.   
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CHAPTER 1: INTRODUCTION 

Prescription drug abuse, in particular prescription opioid abuse, in the United 

States (US) is a public health problem.   The number of deaths due to prescription drugs 

started to increase dramatically in the 1990s and may have been affected by the increase 

in prescribing of opioid analgesics.1   In 2010, death due to drug overdose increased for 

the 11th year in a row.2 Rural areas are as affected as metropolitan areas by trends in 

prescription opioid abuse.3 The effects of opioid abuse are widespread.   

LITERATURE REVIEW 

INTRODUCTION TO OPIOIDS AND PAIN  

Patients deserve to have their pain assessed and managed appropriately.  Pain is 

often referred to as the “fifth vital sign” and it is the physician’s responsibility to address 

and treat pain.4,5,6  Current estimates of the prevalence of persistent pain in adults in the 

US range from 2 to 40 percent with a median of 15 percent.7 Opioids are a safe and 

effective treatment option for the treatment of chronic non-cancer pain (CNCP) when 

used correctly.7,8  When used incorrectly, prescription opioids can cause adverse effects 

for patients, the healthcare system and society.  Understanding the factors that increase a 

patient’s risk for drug overdose may reduce consequences.  Demographic factors such as 

age and sex as well as prescriptive history factors can affect the patients risk for drug 
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overdose.9 Treating pain with prescription opioids therefore represents the need for a 

balance of treatment benefit and possible harm. 

TREATING PAIN  

 The American Pain Society and the American Academy of Pain Medicine have 

guidelines on how to best approach the treatment of CNCP.8 Short-acting and long-acting 

opioids are some of the treatments available for CNCP.  Treatments should be 

individualized to each patient after a full evaluation of all benefits and risks, including 

side effects and the potential for abuse.8 Any patient starting on chronic opioid treatment 

(COT) should be risk-stratified and then should be given a pain management treatment 

plan that identifies goals and alternatives.8,10 Once a treatment has been selected, the 

provider should then monitor and titrate medications as needed to meet the patient’s 

goals.  Patients at risk of abuse or diversion should be monitored with urine samples and 

if they are found to be abusing or diverting opioids, they should be weaned off opioids.  

If opioids do not appear to be effective in the treatment of a patient’s pain despite dose 

titration, opioids should be discontinued and alternative treatments should be used.   

From 2000 to 2005, there was an increase in patients diagnosed with CNCP and 

an increase in the opioid dose per patient with CNCP.  The number of patients diagnosed 

with CNCP increased significantly in both privately insured (33% increase) and Medicaid 

(9% increase) populations.11 The cumulative yearly opioid dose per enrollee increased 

over 80% in a privately insured population and increased over 65% in a Medicaid 

population.11 While acknowledging that opioids are an appropriate treatment for CNCP, 
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increases of 65% and 80% represent an alarming change in prescriptive patterns for a 

condition over a short period of time.  An increase in opioid prescribing can lead to more 

adverse events related to opioid use.  Quarterly rates of opioid sales in North Carolina 

from 2008 to 2010 correlated (r=0.68, p=0.02) to opioid-related ED visits.  The 2009 

National Survey on Drug Use and Health reported that 76% of nonmedical users acquired 

their drugs not from a doctor, but from a supply that had been prescribed for someone 

else.12 A survey of high school students also found that nonmedical users acquired their 

prescription opioids from friends or relatives.13 Most ED patients do not dispose of 

opioids properly.14 Theoretically, the more doses that are prescribed would translate into 

more doses available for nonmedical users.   

LANGUAGE OF ADDICTION 

 Opioids are one class of drugs to which people can develop a tolerance, a 

dependence or an addiction.15,16  There is often some confusion regarding the terms 

“addiction,” “tolerance” and “dependence.”10,16  Addiction is characterized by impaired 

control over drug use, compulsive use, craving and use despite harm.10 Tolerance is a 

state where the patient’s body adapts over time leading to a decreased effect (i.e., 

decreased pain relief) over time.  Dependence is demonstrated by the presence of a 

syndrome in the event of treatment cessation or rapid dose reduction. The 

misunderstanding of the terminology has led to the incorporation of state policies that 

make obtaining adequate treatment more difficult.17,18  
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PATTERNS OF DRUG ABUSE 

 According to the Substance Abuse and Mental Health Services Administration 

2010 Survey on Drug Use and Health, over five million Americans were estimated to 

have used pain relievers for nonmedical purposes.19 The number of deaths due to 

prescription drugs started to increase dramatically in the 1990s and may have been 

related to the increase in the prescribing of opioid analgesics.1 In New Mexico, a review 

of medical examiner reports revealed that the number of unintentional drug overdose 

deaths tripled from 5.6 per 100,000 in 1995 to 15.5 per 100,000 in 2005 with a 58% 

increase in opioid drug death.20 In 2002, an analysis of data in a report provided by the 

National Center for Health Statistics on the causes of death in Caucasians revealed that 

deaths due to drugs surpassed deaths due to alcohol and firearms in the US and 

prescription drugs were responsible for the increase.21 In 2009, drug poisoning passed 

motor vehicle traffic crashes to become the leading cause of accidental death in the 

United States.22 In 2010, 75.2% of pharmaceutical overdose deaths involved the use of 

opioids.2 Most deaths due to overdoses in West Virginia in 2006 were related to the abuse 

of prescription medications.23 Also, in West Virginia, an analysis of medical examiners’ 

reports on 250 patients who died of an overdose of methadone or other opiates found that 

two-thirds of the methadone group had not been prescribed methadone.24 Texas does not 

differ significantly from the national average in regards to the nonmedical use of opioid 
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pain relievers.25 However, Texas dose have a significantly lower age-adjusted poisoning 

death rate than the US rate (9.4 vs 13.4 deaths per 100,000 population).26 

Rural areas are as affected as metropolitan areas by this new trend in prescription 

opioid abuse according to a study of the National Vital Statistics System.  The largest 

increases in deaths due to unintentional overdose occurred in nonmetropolitan areas as 

unintentional and undetermined drug mortality increased 159% between 1999 and 2004.3 

During that period, prescription drugs were involved in more unintentional deaths than 

heroin or cocaine in all categorical levels of urbanization.3 Sales of opiates varied among 

states by as much as a 10-fold difference in 2002 and there was a linear relationship 

between sales of opioids and unintentional drug mortality.27,28 An examination of 

databases of nationwide surveys which include the National Hospital Ambulatory 

Medical Care Survey, the National Ambulatory Medical Care Survey, the National 

Survey on Drug Use and Health, and the Drug Abuse Warning Network (DAWN) 

between 1995 and 2002 showed that as prescriptions for opioids increased, so did the 

non-medical use of prescription opioids and the number of drug-related emergency 

department (ED) visits.29 While the number of ED visits for cocaine and heroin between 

2004 and 2008 remained constant, the number of ED visits for nonmedical use of 

prescription drugs doubled, accounting for an estimated 1 million ED visits.30   When the 

nonmedical use of prescription drugs was further examined, the number of ED visits for 

opioids more than doubled to 305,900 visits.30    
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DEMOGRAPHIC PATTERNS OF PAIN AND PRESCRIPTION OPIOID ABUSE 

People experience varying degrees of vulnerability to pain based on a list of 

several possible factors including race/ethnicity, sex, and age.7 According to the National 

Health and Nutrition Examination Surveys (NHANES) from 1999 to 2004, a higher 

percentage of respondents in every age, race and gender group reported experiencing pain 

in the previous month in the 2003-2004 survey than did in the 1999-2000 survey.7 The 

age group 20-44 reported pain at a lower percentage in the 2004 survey than did the age 

45-64 and 65 and over groups (19.6 vs 35.6 vs 36.3).7 Men reported pain at a lower 

percentage than women in the 2004 survey (24.8 vs 30.4).7 White respondents reported 

pain at a higher percentage in the 2004 survey than did Black or Mexican American 

respondents (30.6 vs 19.1 vs 19.6).7 

 Drug overdose death rates vary by age, race/ethnicity and sex as well.  According 

to the National Vitals Statistics System in 2008 Non-Hispanic White and American 

Indian/Alaska Native populations have an age-adjusted rate of overdose death due to 

opioid pain relievers higher than Hispanic White, Black and Asian/Native 

Hawaiian/Pacific Islanders populations (6.3 and 6.2 vs 2.1, 1.9 and 0.5 deaths per 

100,000 population, respectively).25 The highest rate by age occurred in the 45-54 age 

group followed by 35-44 and then 25-34 (10.1 vs 8.3 vs 7.1 per 100,000 population 

respectively).25 Overdose death rates were higher in men than women (5.6 vs 3.7 per 

100,000 population).25   
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  DAWN data from 2004-2008 for ED admissions related to opioid analgesics have 

shown a shift in age demographics.  The highest rates of ED admissions shifted from the 

30-34 and 35-39 age groups to the 21-24 and 25-29 age groups.30 Also, men and women 

had nearly identical rates of ED admissions related to opioid analgesics.30   

HIGH COSTS OF OPIOIDS 

The amount spent annually by Medicaid on opioid prescriptions tripled between 

1998 and 2003 to a total of almost $1.2 billion dollars.31 While this dollar value 

represented a fraction of total US Medicaid drug costs, opioid abusers had a much larger 

impact on total healthcare costs.  In the insured population, analysis of direct costs of 

insured members showed that health care costs are 8 times higher for opioid abusers 

compared to non-abusers when researchers took into account hospital inpatient, physician 

outpatient and prescription drug costs.32  

It has also been shown that chronic use of Drug Enforcement Agency (DEA) 

Schedule II opioids are associated with increased emergency department visits.33 

Increasing ED visits also increases healthcare costs.  It is estimated that opioid abuse and 

misuse cost the US over $55 billion dollars in 2007 and only half of that estimate is 

healthcare-related costs.34 The remainder of the costs included lost workplace 

productivity, criminal costs and death.  Another estimate attributed a higher dollar value 

to lost productivity due to nonmedical use of prescription opioids at over $42 billion in 

2006.35 Both values are a fraction of a 2010 estimate of the total cost of pain to society 
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that ranges from $560 to $635 billion when healthcare expenditures and productivity 

estimates are taken into account.7   

STUDY RATIONALE 

 Prescription drug abuse, in particular opioid abuse, in the United States is a major 

public health problem.   Opioid abuse affects both urban and rural communities and will 

likely not improve until there is a better understanding of the problem.   

 Previous studies have explored opioid use resulting in ED visits.  Wisniewski et 

al.  addressed the connection between increased opioid prescribing, nonmedical use of 

opioids and opioid-related ED visits from 1995 to 2002.29 They found increased opioid 

prescribing was associated with increased nonmedical use of opioids and increased ED 

visits.  A limitation in their analysis is their use of four different data sets with different 

sampling methods. 

This study will focus on what is occurring in the Texas Medicaid population with 

regards to opioid-related ED visits.  The study will provide an update to the increasing 

trends in opioid-related ED visits seen prior to 2008.  Finally, this study will examine the 

demographics and prescriptive history of the patients that are admitted to EDs with 

opioid-related problems.   
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CHAPTER 2: STUDY AIMS AND METHODS 

The object of this study was to use Texas Medicaid data to identify patterns in emergency 

department visits related to prescription opioid use.  Educational efforts to help prevent 

visits to the emergency room resulting from prescription opioid abuse can be focused by 

identifying the characteristics of Medicaid patients most likely to be affected.     

SPECIFIC AIMS 

This project planned to: 

1. Determine the trend in opioid-related ED visits in the Texas Medicaid 

population controlling for Medicaid enrollment and opioid prescribing; 

2. Describe the demographic characteristics of Texas Medicaid clients who visit 

Emergency Departments with prescription opioid-related problems; 

3. Determine whether age, sex and race are related to ED visits for prescription 

opioid problems among Texas Medicaid recipients; and   

4. Examine whether Texas Medicaid patients visiting the ED for prescription 

opioid-related problems had been previously prescribed opioid therapy over 

several months, only the last month or had no recent history of being 

prescribed opioid therapy.   
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HYPOTHESES 

1. H01:  The monthly ratio of emergency department visits per 100,000 Medicaid 

enrollees related to prescription opioid use was unchanged over a three-year 

period from July 2008 to June 2011.  

H1:  The monthly ratio of emergency department visits per 100,000 Medicaid 

enrollees changed over a three-year period. 

 

2. H02:  The monthly ratio of emergency department visits related to prescription 

opioid use per 100,000 Medicaid enrollees does not correlate to the ratio of 

opioid prescriptions per 100,000 Medicaid enrollees over a three-year period 

from July 2008 to June 2011. 

H2:  The monthly ratio of emergency department visits related to prescription 

opioid use per 100,000 Medicaid enrollees correlates to the ratio of opioid 

prescriptions per 100,000 Medicaid enrollees over a three-year period from 

July 2008 to June 2011. 

 

3. H03:  Sex is not a statistically significant predictor as to whether an emergency 

department admissions for opioid-related problems are for long-term users (at 

least one prescription for an opioid in the previous month and at least one 

more prescription in the previous six months), short-term users (at least one 
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prescription for an opioid in the previous month and no prescription for an 

opioid in the previous six months), or non-prescribed users (no prescription 

for an opioid in the previous month).   

H3: Sex is a significant predictor as to whether emergency department 

admissions for opioid-related problems are for long-term users, short-term 

users, or non-prescribed users. 

4. H04:  Race/ethnicity is not a statistically significant predictor as to whether an 

emergency department admissions for opioid-related problems are for long-

term users (at least one prescription for an opioid in the previous month and at 

least one more prescription in the previous six months), short-term users (at 

least one prescription for an opioid in the previous month and no prescription 

for an opioid in the previous six months), or non-prescribed users (no 

prescription for an opioid in the previous month).   

H4: Race/ethnicity is a significant predictor as to whether emergency 

department admissions for opioid-related problems are for long-term users, 

short-term users, or non-prescribed users. 

are for long-term users, short-term users, or non-prescribed users. 

5. H05:  Age is not a statistically significant predictor as to whether an 

emergency department admissions for opioid-related problems are for long-

term users (at least one prescription for an opioid in the previous month and at 

least one more prescription in the previous six months), short-term users (at 
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least one prescription for an opioid in the previous month and no prescription 

for an opioid in the previous six months), or non-prescribed users (no 

prescription for an opioid in the previous month).   

H5: Age is a significant predictor as to whether emergency department 

admissions for opioid-related problems are for long-term users, short-term 

users, or non-prescribed users. 

 

METHODS 

DATA SOURCE 

This project utilized data on Texas Medicaid enrollees provided by the Texas 

Medicaid program.  This project analyzed retrospective medical claims data, prescription 

claims data and enrollment data.  The medical claims data includes encounter data from 

managed care services and fee-for-service/primary care case management data.  The lists 

of variables for each group of data are provided in Appendices 1-4. Any medical or 

prescription claim billed to Texas Medicaid is included in the database.  If the patient 

chose not to bill an encounter to Medicaid, the event was not included in the database.  

The data received was de-identified and assigned a patient-specific identifier unique to 

the study to maintain each patient’s privacy.  The University of Texas Institutional 

Review Board approved the use of the data.  The project included data from January 1, 

2008 until June 30, 2011.   
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INCLUSION AND EXCLUSION CRITERIA 

Each Texas Medicaid patient who was admitted to an emergency department with 

a relevant ICD-9 code (found in Table 1) between July 1, 2008 and June 30, 2011 was 

screened for inclusion in the dataset.  In an attempt to focus on prescription opioid users 

rather than non-prescription opioid users utilizing ICD-9 codes as an inclusion factor, 

patients with the ICD-9 code for heroin use (ICD-9 965.01) were excluded from analysis.   

It is understood that heroin users and prescription opioid users are not mutually 

excusive groups and it would be impossible to have a sample population with only 

prescription opioid users.  Also, excluding heroin users by utilizing ICD-9 codes did not 

exclude all non-prescription opioid users from the dataset.  Excluding heroin users in this 

manner provided a study population closely representing our target population.    
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ICD-9-CM Code Diagnoses 

304.0X Opioid type dependence 

304.00 - unspecified 

304.01 - continuous 

304.02 - episodic 

304.03 - in remission 

304.7X Combination of opioid type with any other 

304.70 - unspecified 

304.71 - continuous 

304.72 - episodic 

304.73 - in remission 

305.5X Opioid abuse (non-dependent) 

305.50 - unspecified 

305.51 - continuous 

305.52 - episodic 

305.53 - in remission 

965.0X Poisoning by opiates and related narcotics 

965.00 - opium (alkaloids), unspecified 

965.01 - heroin  

965.02 - methadone 

965.09 - other 

Table 1.  The list of all ICD-9 codes relevant to an opioid-related ED admission 

Patients whose eligibility date is greater than six months prior to the encounter 

date were included in the analysis.  Patients whose eligibility date was less than six 

months prior to the encounter were excluded from the analysis.  If a patient was not 
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eligible for the entire six-month period preceding the encounter, we could not have 

accurately categorize their prescription history.   

Patient eligibility data also include age, sex and race/ethnicity information and 

these data were used for demographic analysis.    

The project examined the prescription history of the patients included in the 

analysis for the six months preceding their ED admission the presence of prescription 

opioids.  Each patient was assigned to one of three prescriptive history categories based 

on their prescriptive history.  Short-term users were all patients who had at least one 

prescription for an opioid in the previous month and no prescription for an opioid in 

months two to six prior to their ED admission.  Long-term users were all patients who 

had at least one prescription for an opioid in the previous month and at least one 

additional prescription in months two through six prior to their ED admission.  Non-

prescribed users were patients with no history of prescriptions for opioids in the month 

leading up to ED admission.   

Additional aggregate data was requested from Texas Medicaid for comparison to 

our ED patients.  A dataset containing all Texas Medicaid enrollees during the study 

period by age group, race/ethnicity, sex and total prescriptions written for opioids, was 

requested for comparison to our ED patients.   

Due to concerns about the quality of data prior to 2008, to enable a 6-month 

prescription history prior to the ED visit, and to enable the capture of the maximum 
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number of patients for analysis, the annual totals for ED visits were determined from July 

1st of one year to June 30th of the following year.   

ANALYSIS PLANS FOR EACH HYPOTHESIS 

H01.  THREE-YEAR TREND  

The project used a ratio of the number of patient admissions to the ED for opioid-

related problems per 100,000 Medicaid enrollees (e.g., 35 ED admissions per 100,000 

Medicaid patients enrolled) to perform an analysis over three years.  The ratio was 

calculated monthly providing 36 points of data for analysis.  If the data were linear, then 

a linear regression of the ratios over three years would help identify whether the ratio of 

ED admissions in the Texas Medicaid population changed significantly over the three 

years from July 1, 2008 to June 30, 2011.   

yi = B0 + B1xi 

xi = the month 

yi = the ratio for the month 

If B1 is significantly greater than zero, the ratio is increasing.   

H02.  ED VISITS COMPARED TO THE NUMBER OF OPIOID PRESCRIPTIONS 

An analysis was not performed as the data was not provided.   
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H03, H04, & H05. PREDICTING PRESCRIPTIVE HISTORY BY AGE, RACE/ETHNICITY, OR 

SEX 

As mentioned before, each patient falls into one of three prescriptive history 

categories:  short-term users, long-term users, or non-prescribed users.  An ordinal 

logistic regression analysis was used to determine whether age, race/ethnicity or sex are 

significant predictors in identifying to which category an ED patient with opioid-related 

problems patient likely belongs.  This logistic regression used age, race/ethnicity and sex 

as independent variables and ordinal prescriptive history categorization as the dependent 

variable. 

The independent variable age was divided into five groups: 18-24, 25-34, 35-44, 

45-54, and greater than 55.  

The independent variable race/ethnicity was divided into four categories: White, 

Black, Hispanic, and Other.  A comparison between the ED patients in our study and the 

Texas Medicaid population was conducted by using data available from the Kaiser 

Family Foundation.  The data available from the Kaiser Family Foundation indicated the 

total number of enrollees in each racial/ethnic group in the 2011 Texas Medicaid 

population.36 The study performed a 2 x 4 chi-square analysis between our population and 

the expected value based on the racial/ethnic ratios from the 2011 data with significance 

based on df=3.    

The independent variable sex was also compared to the data available from the 

Kaiser Family Foundation.36 The data available from the Kaiser Family Foundation 
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indicated the total number of male and female enrollees in the 2011 Texas Medicaid 

population.  The study performed a 2 x 2 chi-square analysis between our population and 

the expected value based on the male to female ratio from the 2011 data with significance 

based on df=1.    

The model chosen for this project to test whether age, race/ethnicity or sex are 

significant predictors of prescriptive history is the ordinal logistic regression model.  This 

model will take advantage of the ordered nature of the dependent variable prescriptive 

history categorization.   

Our logistic regression model for this test is:  

logit (Y < i ) = αi+ βi1X1 + βi2X2 + βi3X3 + βi4X4+ βi5X5+ βi6X6, i = 1,2, where 

Y was prescriptive history: 

Y = 1 if no prescriptive history 

Y = 2 if short term use 

Y = 3 if long term use  

X1 = age group (ordinal) 

X2 = sex (binary) 

X3 = race/ethnicity (categorical) 

X4 = the interaction of age and sex 

X5 = the interaction of age and race/ethnicity 

X6 = the interaction of sex and race/ethnicity 
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The ordinal logistic regression model was utilized because the dependent variable 

Y is not continuous.  A linear relationship between the independent variables was not 

present and using a linear regression model was not appropriate.  By referring rather to 

the probability of the dependent variable P(Y=i) = pi for i=1,2,3 we were able to identify 

a linear relationship between the independent variables and the logarithm of the odds or 

the logit which is continuous. The following relationships allow us to build our model. 

logit (Y < i ) , i=1,2  

 logit (Y < i ) = α+ βX     

α+ βX:  αi+ βi1X1 + βi2X2 + βi3X3 + βi4X4+ βi5X5+ βi6X6, i = 1,2  

The resultant model generated one logistic coefficient and two different 

intercepts.  The study tested for goodness of fit using Pearson chi-square and deviance 

tests so long as the data were not too infrequent.37,38 When the test uncovered low counts 

(<5) for a considerable number of cells (>20%), then a Hosmer-Lemeshow statistic was 

used to test goodness of fit.  The study tested the proportional odds assumption that each 

equation had the same value of β for each i.  A failure on this assumption implies that the 

linear relationships were not parallel and the model does not fit.  

SPSS version 21.0.0 software was used for all statistical analysis and data 

management.  Analyses were performed at an alpha level of 0.05.  Microsoft Excel 

version 14.1.0 was used for graphing of data.    

€ 

= ln P Y ≤ i( )
1− P Y ≤ i( )
$ 

% 
& 

' 

( 
) 
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CHAPTER 3: RESULTS 

The data was presented in four data files: encounter claims, fee for service 

primary care case management claims (FFS), eligibility, and prescription claims.  The 

data process of reducing the initial dataset to our study population is shown in Figure 1.  

The encounter and FFS files had 1802 and 2887 claims respectively.  The eligibility file 

has a new eligibility entry for each month the patient is eligible resulting in 36,150 entries 

for 3275 unique enrollees.  When the files were combined and trimmed to eliminate 

patients who were not enrolled for six months prior to the claim as well as eliminate 

patients who had claims for heroin-related ED visits, there were 1626 enrollees 

remaining.  The prescription claims file had 269,632 claims for the enrollees included, of 

which 38,982 claims were for opioids. 



 21 

 

Figure 1. Data Reduction Steps   

FFS/PCCM Data 
2887 Claims 

FFS/PCCM Data 
2651 Claims 

Encounter Data 
1802 Claims 

Encounter Data  
1076 Claims 

FFS/PCCM + Encounter Data 
3327 Claims 

Remove Heroin Related Visits 

Combine Files and Remove Duplicate Visits 

Eligibility > 180 Days 

Prescriptive History Categorization 

Limit to July 2008 to June 2011 

1626 Claims 

1266 Claims 

1001 Claims 
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The study merged all hospital claims and prescription claims into one data file 

and used the prescription claims to identify patients as long-term users, short-term users, 

non-prescribed users, and an “other” category.   The “other” categorized patients (n=184) 

did not have a place in our model and were removed.  Some patients had multiple 

hospital claims (n=119), the majority of whom remained in the same prescription use 

classification (n=104).  The focus of the study was from the prospective of the payor and 

identified enrollees who are at risk of admission to hospitals; therefore these duplicate 

claims by the same patients were removed. Patients previously admitted would already be 

considered at risk for readmission.  The remaining 1266 claims were trimmed to 

eliminate all hospital claims prior to July 1, 2008 and after June 30, 2011.  The study 

examined 1001 opioid-related, heroin-unrelated hospital claims of prescriptive history 

classifiable patients who were eligible 180 days prior to their first encounter for an 

opioid-related issue during the period between July 1, 2008 and June 30, 2011.    
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THREE-YEAR TREND  

Texas Medicaid enrollment increased almost every month during the study period 

from 2,889,458 in July of 2008 to a high of 3,593,507 in June of 2011.  The claims for 

opioid-related ED visits totaled 271 in the first twelve months of the study, 344 in the 

second twelve months, and 386 in the third twelve months.  The number of claims for 

opioid-related ED visits in a month from our dataset varied from a low of 0 claims to a 

high of 71 claims. This trend is illustrated in Figure 2.    

 

 

Figure 2. Opioid-related ED Visit Claims by Month   
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 Opioid-related ED visit claims per 100,000 enrollees varied during the study 

period from a low of 0 to a high of 2.13.  Figure 3 illustrates the results of a three-year 

trend.   

 

Figure 3. Opioid-related ED Visit Claims per 100,000 Texas Medicaid Enrollees by 
Month  
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duration of the study.  The number of claims per 100,000 enrollees increased by 0.0005 

claims per day or 0.1825 claims per year.   

ED VISITS COMPARED TO THE NUMBER OF OPIOID PRESCRIPTIONS 

The study did not receive data from Texas Medicaid regarding the total number of 

opioid prescriptions monthly or annually so no comparison could be made.  

SEX OF THE TARGET POPULATION 

In the study population, there were 585 females and 416 males.  The Texas 

Medicaid non-elderly population during the 2010-2011 period examined by the Kaiser 

Family Foundation is included in Table 2 for comparison and showed that the total 

Medicaid enrollees during that period were 52.4% female and 47.6% male (chi-square = 

14.8, df = 1, two-tailed p<0.05).36   

 Study Population Claims 2010-2011 Nonelderly Enrollees* 

Sex Number Percent Number Percent 

Female 585 58.4 1,913,500 52.4 

Male 416 41.6 1,739,900 47.6 

Total 1001  3,653,400  

*From the Kaiser Family Foundation website kff.org for Texas Medicaid data 

Table 2. Enrollees by Sex 
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RACE/ETHNICITY OF THE TARGET POPULATION 

Texas Medicaid identified four race/ethnicity categories: White, Black, Hispanic 

and Other.  The total enrollees by race/ethnicity are listed in Table 3 (chi-square = 792, df 

= 3, two-tailed p<0.05).   

 Study Population Claims 2010-2011 Nonelderly Enrollees* 

Race/Ethnicity Number Percent Number Percent 

White 514 51.3 650,700 17.8 

Black 145 14.5 617,400 16.9 

Hispanic 301 30.1 2,216,800 60.7 

Other 41 4.1 168,500 4.6 

Total 1001  3,653,400  

*From the Kaiser Family Foundation website kff.org for Texas Medicaid data 

Table 3. Claims By Race/Ethnicity 
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AGE OF THE TARGET POPULATION 

Table 4 identifies the enrollees in our study by age group. Medicaid enrollment 

numbers by age group were unavailable for comparison.  The largest group of admissions 

was the youngest age group of 18-24 year olds; the second largest group was the group of 

45-54 year olds.   

 
Age Group Number Percent* 

18-24 years old 304 30.4 

25-34 years old 127 12.7 

35-44 years old 162 16.2 

45-54 years old 244 24.4 

55+ years old 164 16.4 

Total 1001  

*Percentages rounded 

Table 4.  Enrollees by Age Group 

  



 28 

PREDICTING PRESCRIPTIVE HISTORY 

Of the 1001 Texas Medicaid enrollees in our dataset who had a claim for opioid-

related ED visit, 622 were classified as non-prescribed users, 65 were short-term users, 

and 314 were long-term users.  Figure 5 identifies the breakdown of female patients by 

age and race/ethnicity.  Figure 5 identifies the breakdown of male patients by age and 

race/ethnicity.  

 

Figure 4. Female Opioid Use by Age and Race/Ethnicity 
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Figure 5. Male Opioid Use by Age and Race/Ethnicity 
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the Hosmer-Lemeshow test with the ordinal logistic regression analysis so the test had to 

be performed by conducting two binomial logistic regressions.  The first test compared 

group Y=1 versus Y= 2 or 3 and the second test compared Y=1 or 2 versus Y=3.  The 

Hosmer-Lemeshow test was significant (p<0.05) in both instances suggesting a poor 

goodness of fit.  The Pearson, Deviance and Homser-Lemeshow are considered to be 

conservative with large sample sizes in which small differences result in significant 

results. The Nagelkerke pseudo R-square value (0.114) suggests that the model does 

explain a considerable amount of variability (11.4%) but there is a lot of variability not 

explained by the model.  The test of parallel lines was also significant suggesting 

variability is not consistent across the explanatory variables.       

Our model generates two log-odds scenarios logit (Y < 1) and logit (Y < 2) and 

therefore two constants a1 = 3.532 and a2 = 3.846.  The parameter estimates are listed in 

Table 5.  Only age group and the interaction of age group and sex are significant 

estimators of prescriptive history.  To interpret the estimate for a factor, you have to 

account for the logit nature of the function and take the exponential of the value of the 

estimate.  The exponential value of the estimate is the probability of moving up one level 

in the ordinal value.  For example, the probability of a female patient (parameter estimate 

1.262) moving from a predicted value of being a non-prescribed user to short-term user 

increases by e1.262 when compared to a male with similar demographic traits. 
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 Estimate Std. Error Wald df Sig. 

Threshold Y = 1 3.532 1.131 9.747 1 .002 
Y = 2 3.846 1.132 11.535 1 .001 

Location 

Female 1.262 .845 2.233 1 .135 
Male 0a . . 0 . 
Age Group .899 .281 10.213 1 .001 
White 1.280 1.145 1.249 1 .264 
Black 1.020 1.236 .681 1 .409 
Hispanic 1.139 1.159 .966 1 .326 
Other 0a . . 0 . 
Female * White .030 .791 .001 1 .970 
Female * Black -.220 .861 .065 1 .798 
Female * Hispanic .111 .816 .018 1 .892 
Female * Other 0a . . 0 . 
Male * White 0a . . 0 . 
Male * Black 0a . . 0 . 
Male * Hispanic 0a . . 0 . 
Male * Other 0a . . 0 . 
White * Age Group -.365 .282 1.673 1 .196 
Black * Age Group -.288 .302 .911 1 .340 
Hispanic * Age Group -.397 .288 1.901 1 .168 
Other * Age Group 0a . . 0 . 
Female * Age Group -.284 .100 8.034 1 .005 
Male * Age Group 0a . . 0 . 

Link function: Logit. 
a. This parameter is set to zero because it is redundant. 
Y=1 represents the scenario comparing Non-Prescribed users versus Short-term and 
Long-term users 
Y=2 represents the scenario comparing Non-Prescribed and Short-term users versus 
Long-term users 

Table 5. Parameter estimate of the logit function 
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CHAPTER 4: CONCLUSION 

LIMITATIONS 

One limitation to our data comparisons is that the majority of Texas Medicaid 

enrollees are children (74% in 2010-2011 per the Kaiser Family Foundation) whereas our 

study population excludes enrollees under the age of 18.36 The gender and race 

proportions may differ drastically between the child and adult Texas Medicaid 

populations and therefore influence our interpretation of the difference in race ratios 

between the study population and the Texas Medicaid population.  Also, as the number of 

Medicaid enrollees increases over the three-year period, the ratio of adults to children 

may vary.  Our interpretation of the increase in ED admissions for adults depends on 

whether the adults or children are increasing enrollment at a greater rate.    

Patients who did not have coverage for six months prior to admission were 

excluded so the number of Texas Medicaid enrollees admitted to the ED for opioid-

related problems is higher than recorded in the study.   

Our patients were classified by prescriptive history based on Medicaid claims.  If 

a patient chose not to have Medicaid pay for their opioid prescription, but did have 

Medicaid pay for their opioid-related ED visit, they would be misclassified in our study.  

There are several incentives that may increase the chances a patient would choose to not 

have their prescription paid for by Medicaid despite coverage.  The first is that short-

acting opioids are relatively inexpensive.  Many patients on Texas Medicaid are limited 
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to three prescriptions monthly.  Patients with more than three prescriptions in the last 

month may choose to pay for the least expensive prescription or a prescription they deem 

necessary or affordable.  Patients may choose to not use Medicaid if they do not have 

their information with them at the time they fill their prescription.  Also, patients may pay 

for their opioid prescription if Medicaid denies a claim for various reasons.  Finally, a 

patient may choose to not use Medicaid in an effort to not alert providers such as 

pharmacists and doctors that the patient is using multiple providers to obtain opioids.    

There were instances of enrollees where their eligibility information for race 

changed.  For example, one month the patient was listed as Hispanic and the next month 

listed as white.  In the instances where this occurred, the first race on file was selected.  

This was a rare occurrence and would have minimal effect on the results.   

The ICD-9 codes used to determine whether the patient was flagged for inclusion 

rather than exclusion are based on the coding of the facility the patient visited.  If the 

physician suspected opioid use but did not document or confirm prior opioid use, the visit 

may have not been coded accordingly.   

DISCUSSION 

 Though the model is not a good fit, there is some useful information from the data 

provided.  From the perspective of the payor, Texas Medicaid, there is a problem that 

appears to be worsening.  There was an increase each year in the number of enrollees 

over the age of 17 being admitted for an opioid-related ED visit.  This trend should be 

monitored going forward. 
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The majority of patients who were enrolled at least 180 days prior to being 

admitted did not have a prescription claim for and opioid.  If the payor chooses to act 

through education or policy changes to reduce the number of patients showing up in the 

ED for an opioid-related visit, the focus should not be limited to patients who have 

received prescriptions for opioids.  When examining the demographics of the study 

population, the only statistic that stands out is race/ethnicity in that white enrollees 

represent only 17.8% of the Texas Medicaid population, but represent half of the 

admissions.   Also, enrollees of any age group, not just the young or the old, could find 

themselves in the ED because of opioid use.  There were five age groups, yet none of the 

groups represented less than 15% or greater than 33% of the admissions.  Our results 

support previous research in that men and women have similar opioid-related admission 

rates.30   

Each of these demographic results presents an opportunity for education from 

Texas Medicaid aimed at providers and possibly Medicaid recipients.  One example of 

possible education campaigns could focus proper disposal and security of opioid 

prescriptions.  Another education program could be focused on the dangers of non-

medical use of opioid.   

The cyclical nature of opioid-related ED visits was curious and led to further 

investigation.  Upon reviewing the steps to exclude enrollees that did not qualify for 

inclusion in the study, over 75% of enrollees that were excluded for being enrolled for 
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less than 180 days prior to admission had their primary enrollment in the month of 

September.  Their admissions in the winter months that followed were excluded.   

To illustrate how different the results would be if we included patients that were 

eligible less than 180 days, I revisited the combined dataset containing 3327 claims from 

encounter and FFS claims.  I limited the data to only include claims from July 2008 to 

June 2001 and have included Figure 6 to illustrate the number of claims monthly.   

 

Figure 6. Opioid-related ED Visit Claims by Month Regardless of Eligibility Duration     

There is a dramatic difference between this trend and the trend seen in Figure 2.  

The cyclical nature has largely been eliminated.  The slope of the regression line is still 

positive, but with a much higher correlation value than seen in Figure 2 (0.066 vs 0.361).  
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The number of claims for opioid-related ED visits in a month from our dataset varied 

from a low of 43 claims to a high of 102 claims. 

The number of opioid-related ED visits per 100,000 enrollees varied during the 

study period from a low of 1.47 to a high of 3.04.  Figure 7 illustrates the results of a 

three-year trend.   

 

Figure 7. Opioid-related ED Visit Claims per 100,000 Texas Medicaid Enrollees by 

Month Regardless of Eligibility Duration         

 Again, the cyclical trend witnessed previously in Figure 3 is no longer evident.  

The slope of the regression line remained positive and the correlation value has increased 
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 These figures support the conclusion that there is a problem that appears to be 

worsening regarding the number of Texas Medicaid enrollees being admitted to the ED 

for opioid-related problems.    

CONCLUSION 

The ordinal logistic regression model used in this study is a poor model for 

predicting prescriptive history by examining demographic factors.  Only age group and 

the interaction of age group and sex were significant predictors in this model.  The study 

did provide some useful information about Texas Medicaid enrollees who visit the ED 

for opioid-related problems. 

FUTURE RESEARCH 

More opioid-related ED visits were excluded from the study than included due to 

the 180 days of enrollment prior to admission requirement.  There may or may not be a 

connection between the availability of healthcare and subsequent admission for opioid-

related ED visit.  New access to healthcare may be harmful for patients and warrant 

further research.  

The possible connection between the number of prescriptions issued for opioids 

and the number of opioid-related ED visits could be explored within the Texas Medicaid 

population.  Perhaps trending opioid prescriptions, opioid-related ED visits and death due 

to opioid overdose could provide an indication of the success or failure of future efforts 

to control the harmful effects of opioid use.  An increase in prescribing with a concurrent 
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drop in opioid-related ED visits and deaths could indicate that patients that need relief are 

receiving needed treatment while the effect on the community is minimized.   

As a condition of the Affordable Care Act (ACA), doctors and hospitals are going 

to change the way they practice.  As part of the implementation of ACA, the use of 

electronic health records will increase and their use may affect opioid prescribing in all 

patients.  Also, the number of patients covered by private insurance and Medicaid is 

expected to increase, which may lead to more patients seeking care.  This could increase 

the number of prescriptions for opioids and therefore increase the supply of opioids in the 

community.  The ACA could have an impact on the number of Texas Medicaid enrollees 

who are admitted to the ED for opioid-related problems.    

There are no signs that the problems associated with opioid use and abuse have 

stabilized or improved.  There is considerable opportunity and need for research on the 

societal effects of opioids.  The effect of opioid use on Texas Medicaid enrollees 

including ED visits for opioid-related problems should be monitored for the foreseeable 

future until a solution is discovered.   
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Appendices 

APPENDIX 1. TEXAS MEDICAID ENCOUNTER DATA MAP 

Encounter Data 
 
Controlid = patient ID 
Program = program 
Trans_code = transaction code 
Mco_icn  = mco identification 
Typeofbill = type of bill 
Provid  = billing provider ID 
Provid_suf  = billing provider suffix 
Prov_type  = billing provider type 
Prov_spec = billing provider specialty 
Hdr_dos = header date of service 
Princ_dx = principal diagnosis code 
Hdr_1dx = header 1st diagnosis code 
Hdr_2dx = header 2nd diagnosis code 
Hdr_3dx = header 3rd diagnosis code 
Hdr_4dx = header 4th diagnosis code 
Hdr_5dx = header 5th diagnosis code 
Dtl_line = detail line number 
Dtl_encsta = detail encounter status 
Dtl_1dx = detail 1st diagnosis code 
Dtl_2dx = detail 2nd diagnosis code 
Dtl_3dx = detail 3rd diagnosis code 
Dtl_4dx = detail 4th diagnosis code 
Pos  = place of service 
Tos  = type of service 
Dtl_proc = detail proc 
Dtl_ln_rev = detail line revenue 
Dtl_1procm  = detail 1 proc mod 
Dtl_2procm = detail 2 proc mod 
Hdr_pdamt = header paid amount 
Dtl_pdamt = detail paid amount 
Dtl_dos = detail date of service 
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APPENDIX 2. FEE-FOR-SERVICE AND PRIMARY CARE CASE MANAGEMENT ENCOUNTER 

DATA MAP 

FFS/PCCM Data 
 
Controlid = patient ID 
Icn   = internal control number 
Dtl_seq  = detail sequence number 
Cl_prog = claim program code 
Hdr_primdx = header primary diagnosis code 
Hdr_1dx = header 1st diagnosis code 
Hdr_2dx = header 2nd diagnosis code 
Hdr_3dx = header 3rd diagnosis code 
Hdr_4dx = header 4th diagnosis code 
Hdr_5dx = header 5th diagnosis code 
Dtl_dx  = detail diagnosis code 
Proc_code = procedure code 
Proc_mod1 = procedure modifier 1 
Proc_mod2 = procedure modifier 2 
Tos  = type of service 
Pos  = place of service 
Provid_suf = billing provider suffix 
Prov_type = billing provider type 
Pro_spec = billing provider specialty 
Hdr_dos = header date of service 
Dtl_dos = detail date of service 
Dtl_pdamt = detail paid amount 
Hdr_pdamt = header paid amount 
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APPENDIX 3.  TEXAS MEDICAID ENROLLEE ELIGIBILITY FILE DATA MAP 

Eligibility Data  
 
Controlid = patient ID 
Elig_date = yyyymm patient is eligible 
Sex  = M or F 
Race  1 = white 
  2 = black 
  3 = Hispanic 
  4 = American Indian 
  5 = Asian 
  6 = unknown 
County_id = Texas county code 
Dob  = date of birth (yyyymmdd) 
Age  = age at month of eligibility 
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APPENDIX 4. TEXAS MEDICAID PHARMACY CLAIMS DATA MAP  

Rx Data  
 
Controlid = patient ID 
Disp_date = dispense date (Julian) 
Prescriber  = prescriber code 
Ndc  = ndc 
Qty  = quantity 
Days  = days supply 
Gender = M or F 
Age  = age 
Gcn_seqno = gcn 
Ahfs  = ahfs 
Ln  = drug name, strength 
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