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Materials & Methods 

Introduction 

Between 1997 and 2007, the total quantity of prescription 
pain medications increased well over 150%, while the 
opioid use per person increased 400%. Not only has 
therapeutic use of painkillers (as well as the diagnoses of 
chronic pain) increased dramatically since the 1990s, but 
non-prescription drug abuse, unintentional overdoses, and 
ER visits related to prescription use have all been 
increasing at unprecedented rates.  Prescription drug use, 
abuse, and resultant overdose, has rapidly become a 
problem extending to (and seemingly now dominating) the 
street corners, with the elderly, chronic pain patients, and 
doctor shoppers serving as the primary sources of these 
substances.  The rising popularity of prescription 
medication has been accredited to the street perception of 
these substances being less dangerous, less stigmatizing, 
and less-illegal than the usual illicit drugs. In the face of 
such increasing availability of dangerous and abusable 
prescription drugs, it is important to realize that much of 
society’s perception of typical drug abusers no longer holds 
true. This investigation attempts to further characterize 
trends in a growing public health problem--accidental 
deaths secondary to overdoses of such drugs.   

Discussion 

Dataset 
The dataset was obtained through the Center For Disease 
Control WONDER online database (http://wonder.cdc.gov/)   
• A subset of the mortality and underlying cause of death 

(compressed mortality) statistics consisting of the following 
ICD-10 codes as the primary cause of death:  X41, X42, 
X44, Y11, Y12, Y14  (Table 1) 

• Excluded deaths due to intentional overdoses 
• The appropriate Y-codes (specifying deaths of 

undetermined intent) were also included 
• Variables of interest: years 1999-2007, ages 15 to over 85, 

and basic demographic information-- gender, race, and 
geographic information such as state, county, and 
urbanization.  
• Suppression of data occurred for any data output from 

the database of a sub-group with less than 10 deaths to 
restrict possible personal identification and protect 
individual privacy.  

• Dependant variable: Age-adjusted death rates (2000 US 
std. population), per 100k people 

 

Statistical Analysis 
Statistical analysis was performed on the dataset using the 
Joinpoint Regression software (version 3.5.2), provided by the 
National Cancer Institute Surveillance Research Program 
(SRP), which (A) calculates overall annual rates of change, (B) 
tests for significant pairwise differences between state and 
national levels, and (C) analyzes and fits logarithmic trend data 
(e.g. rates) to a potential joinpoint model (which tests for 
statistical significance of apparent change in trends).  
 

Variables of interest were analyzed one category at a time 
using age-adjusted death rate as the dependant variable, rate 
standard error as the heteroscedastic error, and year as the 

Conclusion 

Opiates (and hallucinogens) pose a major problem, as they 
exhibit death rates much higher than other drugs as per 
ICD-10 code identification.   
  

Gender trends: There is not much difference between state 
and national level; however, there is a clear and significant 
disparity between men and women.  Men have much 
higher death rates than women while women’s rates are 
increasing much faster than men  
  

Race trends:  Whites in Arizona display higher death rates 
than the national trend, but the national trend is increasing 
at close to twice the rate of increase in Arizona.  Hispanics 
demonstrate significantly lower death rates than non-
Hispanics, whom are experiencing a three-fold faster 
increase in death rate than Hispanics.  
  

County/urbanization:  Pinal County has unrivaled death 
rates (although unchanging).  Rapidly increasing death 
rates pose a significant concern for all but the most urban 
counties, as they are increasing at almost twice the rate of 
the most urban (e.g. Maricopa) counties.  
  

Arizona, on average, seems to be increasing at a slower 
rate than the US as a whole, but almost universally 
endures a higher rate of prescription drug-related overdose 
death than the national average.   

Cause of 
death 
Code 

Deaths 
(US) 

[Total 193,086] 

Age 
Adjusted 
Rate (US) 

Deaths (AZ) 
[Total 5,101] 

Age 
Adjusted 

Rate *(AZ) 

X40 1,927 0.1 38 0.1 

X41 10,139 0.5 503 1.3 

X42 83,100 4.0 2,370 6.2 

X44 71,011 3.5 1,706 4.5 

Y11 2,245 0.1 75 0.2 

Y12 14,352 0.7 160 0.4 

Y14 10,312 0.5 249 0.7 

Table 2 (Overall Deaths between 1999-2007) 

*per 100,000 population 

ICD 10 
Code 

Description 

X40 (Accidental poisoning by and exposure to nonopioid 
analgesics, antipyretics and antirheumatics) 

X41 (Accidental poisoning by and exposure to antiepileptic, 
sedative-hypnotic, antiparkinsonism and psychotropic drugs, 
not elsewhere classified) 

X42 (Accidental poisoning by and exposure to narcotics and 
psychodysleptics [hallucinogens], not elsewhere classified) 

X44 (Accidental poisoning by and exposure to other and 
unspecified drugs, medicaments and biological substances) 

Y11 (Poisoning by and exposure to antiepileptic, sedative-
hypnotic, antiparkinsonism and psychotropic drugs, not 
elsewhere classified, undetermined intent) 

Y12 (Poisoning by and exposure to narcotics and psychodysleptics 
[hallucinogens], not elsewhere classified, undetermined 
intent) 

Y14 (Poisoning by and exposure to other and unspecified drugs, 
medicaments and biological substances, undetermined 
intent) 

Table 1 (Pre-selected ICD 10 Codes) 

There is a wide disparity in the numbers of deaths attributable to 
various substances and Arizona almost universally exhibits 
higher rates of death from overdose. (Table 2) 
  
Preliminary Analysis – (US vs. AZ) overall crude death rate 
Death rates are ever-increasing and show no sign of slowing 
down.  While Arizona does exhibit universally higher death rates 
than the national average, the rate of increase (in terms of APC) 
is lower for Arizona than the national as a whole (5.6% annual 
increase in death rate vs. 10.3% annual increase in death rate).  
These findings were all statistically significant. (Figure 1) 
 

Death rates (US vs. AZ) grouped by ICD-10 Codes 
X42 and X44 were associated with the highest numbers of 
deaths and the highest death rates, but while Arizona 
experienced a lower APC for both codes, only the local X44 
trend was significantly different from the national trend (Figure 
2).  No other ICD-10 code exhibited statistically significant 
trends at the local level.  
 

Death rates (US vs. AZ) grouped by Gender 
Both men and women in Arizona indeed seem to exhibit higher 
death rates than their national counterparts; however, Arizona’s 
time trends were not statistically different from the US time 
trends.  Between genders, men (both locally and nationally) 
displayed higher death rates than women, although women are 
experiencing a statistically significant higher rate of increase 
(APC) at both the state and national levels (Figure 3). 
 

Death rates (US vs. AZ) grouped by Race 
Of note, all local/AZ race subgroups exhibited higher death rates 
than the national average—despite lacking statistical 
significance in time trends not mentioned here. Whites in 
particular exhibited a statistically significant difference in trends 
between Arizona and the US as a whole.  Despite age-adjusted 
death rates that are historically higher than the national average, 
the death rate in Arizona is, in fact, increasing substantially 
faster for whites nationally than for whites in Arizona (Figure 4).   
 

While neither Hispanics, nor non-Hispanics in Arizona exhibited 
significantly different time trends than the US, Hispanics as a 

whole not only displayed substantially lower death rates than 
non-Hispanics (both for the US and Arizona), but also had 
almost a three-fold lower annual percent increase in death rate 
(Figure 5). 
 

Death rates (US vs. AZ) grouped by  Urbanization 
Between urbanizations, the Large Central Metro counties 
displayed the smallest APC at ~6% in contrast with overall APCs 
of ~14-16% for for all urbanizations.  There were no 
urbanizations in Arizona found to have significantly different 
death rate trends than the US.  The Medium Metro classification 
for Arizona (constituted solely by Pinal County, Figure 6), 
exhibited the highest death rates of any urbanization and 
displayed a changing time trend that was statistically different 
from that of the US as a whole (although not statistically 
different from zero at an alpha of 0.05).   
 
Limitations and Caveats of investigation  
• Too much data was suppressed/unavailable at the local 

(state) level to allow analysis of age groups.   
• Data for Asian or Pacific Islanders, X40 and Y11 was 

suppressed (for reasons of personal identification) for AZ for 
all years, so that subgroup could not be included for study.  

• There was difficulty adequately identifying or classifying 
drugs strictly due to ICD-10 codes (e.g. ‘unspecified drugs’ 
in X44 and Y14). The use of T-codes could have mitigated 
this to some extent; however, T-codes were not available as 
part of this particular dataset, and would likely have 
confounded many of attributable characteristics of interest.  

• The joinpoint testing results failed to exhibit meaningful or 
interpretable correlations and are not presented.   

dependant variable. Pair-wise differences based upon parallelism 
was also tested within each demographic category.  Statistical 
significance of the calculated APC (Annual Percent Change) was 
designated as an APC significantly different from zero at 
alpha = 0.05. 
 

Course of Investigation  
Analysis included the time trends in overall age-adjusted death 
rates for all ICD-10 codes combined as well as time trends in age-
adjusted death rates by individual ICD-10 codes.  The data was 
also analyzed by gender, race, and degree of urbanization (in that 
order) in accordance with the above mentioned procedures.  

Results 

Figure 1: Overall Death Rate from Prescription Drug-related Overdose (AZ vs. US) Figure 2: Death Rate by Cause of Death: X44 (AZ vs. US) 

Figure 3: Death Rate by Gender (AZ vs. US)  

Figure 4: Death Rate by Race: White (AZ vs. US) Figure 5: Death Rate by Hispanic Origin (AZ vs. US) Figure 6: Death Rate by Urbanization: Medium Metro (AZ vs. US) 
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