
Trends In Unintentional Drug Overdose-related Deaths

Item Type text; Electronic Thesis

Authors Sharer, Rustan

Publisher The University of Arizona.

Rights Copyright © is held by the author. Digital access to this material
is made possible by the College of Medicine - Phoenix, University
of Arizona. Further transmission, reproduction or presentation
(such as public display or performance) of protected items is
prohibited except with permission of the author.

Download date 24/05/2023 20:41:03

Link to Item http://hdl.handle.net/10150/221390

http://hdl.handle.net/10150/221390


 

 

Trends In Unintentional Drug Overdose-related Deaths 

 

 

 

Thesis submitted to the  

University of Arizona College of Medicine - Phoenix  

in partial fulfillment of the requirements for the degree of  

Doctor of Medicine 

 

 

 

Rustan Sharer 

Class of 2012 

 

Mentor:  Diana Petitti, MD, MPH 

  



2 
 

Dedication 
 
 
This work is dedicated to the faculty and administration of the 
University of Arizona College of Medicine - Phoenix.     



3 
 

Acknowledgements 
 

The author would like to thank Dr. Diana Petitti for her time 

and commitment to this project, without all of her help this project 

would not have been possible.  Also, the author would like to 

acknowledge the Centers for Disease Control and Prevention, the 

National Center for Health Statistics, and the National Cancer 

Institute’s Surveillance Research Program for their previous 

epidemiological and statistical work, without which this project would 

not have been possible.  

 

 
 



4 
 

Abstract 
 

Since undergoing a radical paradigm shift in prescribing trends 

in the late 80s/early 90s, the therapeutic use and non-therapeutic 

abuse of controlled prescription drugs (specifically opioids) has reached 

prolific levels in the US.  Despite seemingly widespread awareness of 

such trends and associated dangers, mortality and morbidity 

associated with such medications continues to escalate in the face of 

rapidly increasing prescribing patterns.  This investigation attempts to 

further characterize time trends of accidental deaths secondary to 

overdoses of various drugs (primarily comparing Arizona to national 

trends with respect to various demographic identifiers).  Utilizing 

publicly available data sources, a statistical analysis was performed on 

yearly mortality rates for selected drug-overdose related causes of 

death between 1999 and 2007.  Arizona consistently exhibited higher 

death rates--with Pinal County claiming the highest among all 

urbanizations--(but lower annual rates of increase) than the national 

trends.  Men were also shown to have much higher death rates than 

women (although women’s rates are increasing much faster than men).  

Furthermore, Hispanics demonstrated significantly lower death rates 

than non-Hispanics (whose death rates were shown to be increasing 
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three times faster than Hispanics).   Rapidly increasing death rates 

pose a significant concern at both the state and national levels.   
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Introduction 
As a society, we have made vast improvements in caring for our 

physical welfare and wellbeing over the last decades; however, such 

improvements are not necessarily as pervasive when it comes to 

resultant actions from our own human behavior.  Between 1999 and 

2007 mortality rates from internal causes of death (e.g. from intrinsic 

human disease denoted by ICD-10 codes A00-Q99 [Table 2, Appendix 

A]), dropped by an average of -2.07% annually [Figure 1], while over 

the same time period, external causes of death (e.g. those linked  

directly to human actions or outside involvement, as denoted by ICD-

10 codes excluding V01-Y89 [External causes of morbidity and 

mortality]) rose by 1.56% annually [1, Figure 2].  

 
Figure 1: Age-Adjusted Rates of Internal Causes of Death (ICD 10 codes: A00-Q99).  
Observed data points are shown as dots.  The line is the fitted trend in mortality.  APC is the average 
percent change in the age-adjusted mortality.  When starred the APC is statistically significantly different 
from 0.00 (P<0.05). 
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Figure 2: Age-Adjusted Rates of External Causes of Death (ICD 10 codes: V01-Y89).  
Observed data points are shown as dots.  The line is the fitted trend in mortality.  APC is the average 
percent change in the age-adjusted mortality.  When starred the APC is statistically significantly different 
from 0.00 (P<0.05). 
 

Accidental and intentional self-harm comprises a significant 

portion of such external causes of death (excluding motor vehicle 

related deaths)—upwards of 30% of the 1.5 million deaths from 1999-

2007 due to external causes [Figure 3].  When unintentional deaths are 

broken down further, poisonings lag behind only motor vehicle related 

deaths, and in fact, the vast majority of these deaths are attributable 

to either prescription or illicit drug overdoses [2].  While deaths from 

both sources are increasing, those related to the non-medical use of 

controlled substances (prescription opioids in particular) are 

exponentially exceeding their illicit-drug counterparts. In the three 
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years between 1999 and 2002, illicit drug related deaths increased 

12%, while opioids enjoyed a 91% increase over the same period [3].  

 
Figure 3: External Causes of Death by ICD 113 codes (1999-2007) 
 

While the US constitutes less than 5 percent of the world’s 

population, we now consume 80 percent of the world’s opioids and 99% 

of the world’s hydrocodone [4].  Between 1997 and 2007, the total 

quantity of prescription pain medications increased well over 150%.  

Over the same time period, the opioid use per person increased 400% 

[4].  In fact, higher opioids doses themselves have even been found to 

be associated with increased risk of overdose-related death [5].  Not 

only has therapeutic use of opioids (as well as the diagnoses of chronic 

pain) increased dramatically since the 1990s (largely in part due to a 
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substantial paradigm shift in the late 80’s), but non-prescription drug 

abuse, unintentional overdoses, and ER visits related to prescription 

use have all been increasing at unprecedented rates [6].   

Another problem with the increased rates of prescribing these 

controlled substances is that that the recipient and the user is not 

necessarily the same.  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 [7]. Furthermore, 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 [7]. In the face of such increasing 

availability of dangerous and abusable drugs, it is important to realize 

that what once was society’s perception of typical drug abusers no 

longer holds true.   

 

Aims  
If society is to be adequately prepared to address the shifting 

epidemic of illicit and prescription drug use, we must have better 
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insight and awareness into the trends surrounding the morbidity and 

mortality associated with drug use.  Unintentional deaths from drug 

overdoses are quite different from those resulting from illicit drug 

overdoses, and recognizing the changing dynamics of the affected 

population is one of the keys to planning and implementing proper 

prevention programs.   

The goal of this investigation is to compare trends in deaths due 

to unintentional drug-related overdoses between Arizona and the 

United States according to gender, race/ethnicity, and degree of 

urbanization for the period between 1999 and 2007, utilizing publicly 

available data from the National Vital Statistics System.  

   

Hypothesis/Scholarly Question 

 “How do the time trends in unintentional deaths due to various 
drugs vary between a local (state) and national level, and what are 

some of the demographic characteristics of those deaths?”   
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Research Materials and Methods 
 

Dataset 

The necessary data for this project was obtained through the 

Center For Disease Control WONDER online database 

(http://wonder.cdc.gov/) which is a publicly available resource National 

Vital Statistics System (NVSS) [1].  IRB approval was not required as 

the CDC WONDER Database is a publicly available health database.   

For the purposes of this investigation, a subset of the mortality 

and underlying cause of death (compressed mortality) statistics was 

utilized, consisting of the following ICD-10 codes as the primary cause 

of death:  X41, X42, X44, Y11, Y12, Y14 [See Table 3 (Pre-selected ICD 

10 Codes) in Appendix A for descriptors of the individual codes]. These 

codes were selected based upon a review of prior literature relevant to 

this project—specifically, Wusowski [8] (who reviewed a similar 

dataset from the NVSS in order to identify prescription drugs 

associated with the greatest number of deaths) and Bohnert et al 

[5],(who focused on the relation of opioid overdose with prescribing 

patterns in chronic pain).  This investigation did not include deaths 

http://wonder.cdc.gov/
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due to intentional overdoses (included in both other publications), in 

order to focus more closely on the dangers of accidental misuse.   

Additionally, it was felt that the appropriate Y-codes (specifying 

deaths of undetermined intent) were also to be included, as (in 

agreement with the above mentioned literature) it is often difficult to 

determine intent in drug overdoses, and many accidental overdoses 

tend to fall into these categories.   

This data subset utilized in this investigation consisted of the 

years 1999-2007, was limited to ages 15 to over 85, and encompassed 

basic demographic information-- gender, race, and geographic 

information such as state, county, and urbanization (which aggregates 

counties based upon the NCHS Urban-Rural Classification Scheme: 

Large Central Metro, Large Fringe Metro, Medium Metro, Small 

Metro, Micropolitan (non-metro), NonCore (non-metro) [see  

Table 5 in Appendix C for the urbanization stratification of 

Arizona Counties]).  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.  

The crude death rates were all adjusted using an age-adjusted 

standard rate (2000 US std. population).  The standard error for the 
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[death] rates was also obtained (with a 95% confidence interval) from 

the database for the purpose of statistical analysis.  Death rates were 

calculated per 100,000 people.  [Please refer to Appendix D for all other 

Dataset Assumptions/Caviats from the CDC Wonder Dataset.] 

 

Statistical Analysis 

Statistical analysis was performed on the various datasets using 

the Joinpoint Regression software (version 3.5.2), which is provided by 

the National Cancer Institute Surveillance Research Program (SRP) 

[9].  The jointpoint software was selected based upon its capacity to (A) 

calculate overall annual rates of change, (B) test for significant 

pairwise differences between state and national levels, and (C) analyze 

and fit trend data (e.g. rates) to a potential joinpoint model (which 

tests for statistical significance of apparent change in trends).  The 

program performs multiple tests to select the optimal number of 

joinpoints based upon the question:  “does [the model] fit much better 

than would be expected by chance.”  More explicitly, it is designed to 

calculate the ratio between two models (a null model and an 

alternative model) based upon the sum of the squared errors of each 

model.  Ratio values close to 1 indicate that the alternative is not much 
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better than the null model (and conversely larger values mean that the 

alternative is superior).  In order to determine just how much larger 

the values must be to establish statistical significance, the program 

uses random permutations of the errors from the null model to predict 

whether a permuted data set looks more like the alternative model or 

the original data.  Ultimately, the null model (or null hypothesis) is 

rejected if less than a certain proportion of the ratios are greater than 

or equal to the original ratio. [10]  

Now as far as the method of inputting data intothe software, for 

the purposes of logarithmic trend analysis, the dependant variable was 

defined as age-adjusted death rate (with the associated rate standard 

error serving as the heteroscedastic error), while independent variable 

was defined as year.  ‘By Variables’ were analyzed one factor at a time 

(according to the previously listed demographic variables) and the 

results were tested for pair-wise differences based upon parallelism.  

Statistical significance of the calculated APC (Annual Percent Change) 

was designated as an APC significantly different from zero at alpha = 

0.05.  
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Course of Investigation  

The preliminary analysis included the time trends in overall 

age-adjusted death rates for all ICD-10 codes combined.  Next, time 

trends in age-adjusted death rates were looked at by individual ICD-10 

codes.  The same data was then analyzed by gender, race, and degree 

of urbanization (in that order) in accordance with the above mentioned 

procedures.  
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Results  
  

Table 1 shows the number of deaths in the US and Arizona for 

the entire time period (1999-2007) by ICD-10 code along with age-

adjusted death rates for each code.  Further breakdown of deaths per 

code by year is shown in Table 4 in Appendix B.  In both Arizona and 

the United State, age-adjusted death rates were highest for deaths due 

to accidental poisoning to narcotics and pscholdysleptics (X42), closely 

followed by accidental poisoning due to other and unspecified drugs, 

medications and biologic substances (X44).  Age-adjusted rates were 

higher for Arizona than for the US as a whole in both of these 

categories (X42 and X44).  

 
Table 1 (Overall Deaths between 1999-2007) 

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 

*per 100,000 population 
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Preliminary Analysis – Overall   
Figure 4 shows the time trend in age-adjusted overall death per 

100,000 rate due to unintentional drug-related overdose (as per the 7 

previously identified ICD-10 codes) comparing Arizona and the United 

States.  Arizona has a higher overall age-adjusted death rate during 

the entire time period, although the annual percent change (APC) is 

higher for the United States nation than for Arizona.  For Arizona, the 

calculated APC in age-adjusted death rate was 5.6% (95% CI 5.0-6.3). 

For the United States the calculated APC in age-adjusted death rate 

was 10.3% (95% CI 8.8-11.7). The APC for both the United States and 

Arizona were each statistically significant (alpha = 0.05), and there 

was also a statistically significant (p = 0.02) pairwise difference 

between the rates for AZ and the US (e.g. the model rejected the null 

hypothesis of parallelism).  
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Figure 4: Overall Death Rate from Unintentional Drug-related Overdose (AZ vs. US) 

 
Individual ICD 10 Codes  

Figure 5 shows the time trend in age-adjusted death rate per 

100,000 for the X41 cause of death (antiepileptic, sedative-hypnotic, 

antiparkinsonism and psychotropic drugs) in Arizona and the entire 

United States.  For X41 in Arizona, the calculated APC in age-adjusted 

death rate was 15.6% (95% CI 8.4-23.2).  For X41 across the nation, the 

calculated APC was 11.7% (95% CI 7.6-16.0).  The APC for each both 

Arizona and the United States was statistically significant (alpha = 

0.05).  The pairwise difference between Arizona and the US was also 
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not statistically significant (p = 0.3) and a combined APC of 11.9% 

(95% CI 9.2-14.7) was calculated based upon the assumption (non-

rejection) of parallelism.  

 
Figure 5: Death Rate by Cause of Death: X41 (AZ vs. US)  

 

Figure 6 shows the time trend in age-adjusted death rate per 

100,000 for the X42 cause of death (narcotics and psychodysleptics) in 

Arizona and the entire United States.  For X42 in Arizona, the 

calculated APC in age-adjusted death rate was 3.9% (95% CI 1.8-6.1).  

For X42 across the nation, the calculated APC was 10.4% (95% CI 8.4-
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12.4).  The APCs for both Arizona and the US was statistically 

significant (alpha = 0.05).  The pairwise difference between Arizona 

and the US was also not statistically significant (p = 0.07) and a 

combined APC of 10.2% (95% CI 8.8-11.6) was calculated based upon 

the assumption (non-rejection) of parallelism.  

 
Figure 6: Death Rate by Cause of Death: X42 (AZ vs. US) 

 

Figure 7 shows the time trend in age-adjusted death rate per 

100,000 for the X44 cause of death (other and unspecified drugs, 

medicaments and biological substances) in Arizona and the entire 
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United States.  For X44 in Arizona, the calculated APC in age-adjusted 

death rate was 4.9% (95% CI 2.0-8.0).  For X44 across the nation, the 

calculated APC was 13.7% (95% CI 12.7-14.7).  The APC for both 

Arizona and the US was statistically significant (alpha = 0.05), and 

there was also a statistically significant (p = 0.005) pairwise difference 

between the rates for AZ and the US (e.g. the model rejected the null 

hypothesis of parallelism).  

 
Figure 7: Death Rate by Cause of Death: X44 (AZ vs. US) 

Figure 8 shows the time trend in age-adjusted death rate per 

100,000 for the Y12 cause of death (narcotics and psychodysleptics, 
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undetermined intent) in Arizona and the entire United States.  For 

Y12 in Arizona, the calculated APC in age-adjusted death rate was 

8.2% (95% CI 2.4-14.3).  For Y12 across the nation, the calculated APC 

was 1.0%; however, this value was not statistically significant (95% CI 

-4.2-6.4).  The pairwise difference between these two Arizona and the 

US was also not statistically significant (p = 0.34) and a combined APC 

of 1.1% was calculated based upon the assumption (non-rejection) of 

parallelism; however, this value was again not statistically significant 

(95% CI -2.2-4.4). 
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Figure 8: Death Rate by Cause of Death: Y12 (AZ vs. US) 

Figure 9 shows the time trend in age-adjusted death rate per 

100,000 for the Y14 cause of death (other and unspecified drugs, 

medicaments and biological substances, undetermined intent) in 

Arizona and the entire United States.  For Y14 in Arizona, the 

calculated APC in age-adjusted death rate was 8.5%; however this 

value was not statistically significant (95% CI -2.4-20.7).  For Y14 

across the nation, the calculated APC was 7.1% (95% CI 4.1-10.2).  The 

pairwise difference between both Arizona and the US was also not 

statistically significant (p = 0.77) and a combined APC of 7.1% (95% CI 
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5.0-9.2) was calculated based upon the assumption (non-rejection) of 

parallelism. 

 
Figure 9: Death Rate by Cause of Death: Y14 (AZ vs. US) 

 
 
 
Time Trends by Gender 

Figure 10 shows the time trend in age-adjusted death rate per 

100,000 for Arizona and for the entire United States by gender for the 

group of codes shown in Table 2.  Males had higher yearly rates 

compared to females for the entire time period, as the pairwise 
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difference between men and women was statistically significant at 

both the US and state/Arizona levels (p = 0.02 and 0.007, respectively).   

For males, the calculated average percent change (APC) in age-

adjusted death rate, was 9.0% (95% CI 7.6-10.5) and 3.12% (95% CI 

2.3-4.0) for the US and Arizona, respectively.  Each APC was 

statistically significant (alpha = 0.05); however, the pairwise difference 

between these two calculated APCs was not statistically significant (p 

= 0.06), and a combined APC of 8.9% (95% CI 7.9-9.9) was calculated.  

For females, the calculated average percent change (APC) in 

age-adjusted death rate, were 12.6% (95% CI 10.7-14.9) and 11.7% 

(95% CI 7.8-15.6) for the US and Arizona, respectively.  Each APC was 

statistically significant (alpha = 0.05); however, the pairwise difference 

between these two calculated APCs was not statistically significant (p 

= 0.29) and a combined APC of 12.6% (95% CI 11.2-14.0) was 

calculated.   
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Figure 10: Death Rate by Gender (AZ vs. US)  
 
 
 

Time Trends by Race  
 

Because of small numbers of deaths, data for Asian or Pacific 

Islanders were suppressed at the state (Arizona) level and are not 

presented.  

Figure 11 shows the time trend in age-adjusted death rate per 

100,000 for Whites in Arizona and the entire United States.  Whites in 

Arizona had higher yearly death rates than the US during the entire 
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time period.  Whites in Arizona had a lower APC than the US during 

the entire time period.   

For Whites in Arizona, the calculated APC in age-adjusted death 

rate was 5.9 (95% CI 5.2-6.6).  For White at the national level, the 

calculated APC was 11.2% (95% CI 9.6-12.9).  There was a statistically 

significant (p = 0.03) pairwise difference between age-adjusted death 

rates for AZ and the US (e.g. the model rejected the null hypothesis of 

parallelism).   

 
Figure 11: Death Rate by Race: White (AZ vs. US) 

Figure 12 shows the time trend in age-adjusted death rate per 

100,000 for Blacks/African Americans in Arizona and the entire United 
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States.  Blacks/African Americans in Arizona had higher yearly death 

rates than the US during the entire time period.   

For Blacks/African Americans in Arizona, the calculated APC in 

age-adjusted death rate was 4.24%; however, this value was not 

statistically significant (95% CI -1.0-9.8).  For Blacks/African 

Americans across the nation, the calculated APC was 5.0% (95% CI 

2.7-7.2).  The pairwise difference between Arizona and the US was also 

not statistically significant (p = 0.9) and a combined APC of 4.9% (95% 

CI 3.5-6.4) was calculated based upon the assumption (non-rejection) of 

parallelism.  

 
Figure 12: Death Rate by Race: Black or African American (AZ vs. US) 
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Figure 13 shows the time trend in age-adjusted death rate per 

100,000 for American Indian/Alaska Natives in Arizona and the entire 

United States.   

For American Indian/Alaska Natives in Arizona, the calculated 

APC in age-adjusted death rate was 3.6%; however, this value was not 

statistically significant (95% CI -1.6-9.0).  For American Indian/Alaska 

Natives across the nation, the calculated APC was 13.5% (95% CI 9.8-

17.4).  There was a statistically significant (p = 0.006) pairwise 

difference between age-adjusted death rates for AZ and the US (e.g. 

the model rejected the null hypothesis of parallelism).   

 
Figure 13: Death Rate by Race: American Indian or Alaska Native (AZ vs. US) 
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Hispanic or Latino Origin 
Figure 14 shows the age-adjusted death rate per 100,000 for 

Arizona and for the entire United States aggregated by Hispanic (or 

Latino) status.  Arizona had higher yearly death rates (but with lower 

APCs) than the US for all sub-groups during the entire time period.  

Hispanics had lower APCs than non-Hispanics. Hispanics also 

displayed lower death rates, within both the Arizona and the US 

groups, compared to non-Hispanics.  

For peoples of Hispanic origin in Arizona, the calculated APC in 

age-adjusted death rate was 1.56%; however, this value was not 

statistically significant (95% CI -1.3-4.5).  For peoples of Hispanic 

origin across the nation, the calculated APC was 3.2% (95% CI 0.8-5.6).  

The pairwise difference between both Arizona and the US was also not 

statistically significant (p = 0.6) and a combined APC of 3.1% (95% CI 

1.6-4.6) was calculated based upon the assumption (non-rejection) of 

parallelism. 

For peoples of non-Hispanic origin in Arizona, the calculated 

APC in age-adjusted death rate was 7.4% (95% CI 6.5-8.2).  For peoples 

of non-Hispanic origin across the nation, the calculated APC was 

11.3% (95% CI 9.7-12.8).  The pairwise difference between Arizona and 
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the US was also not statistically significant (p = 0.07) and a combined 

APC of 11.1% (95% CI 10.0-12.1) was calculated based upon the 

assumption (non-rejection) of parallelism.   

 
Figure 14: Death Rate by Hispanic Origin (AZ vs. US) 

 

Time Trends by Urbanization 
Figure 15 shows the time trend in age-adjusted death rate per 

100,000 for the Large Central Metro sub-group in Arizona and the 

entire United States.  The Large Central Metro sub-group in Arizona 

had higher yearly death rates than the US during the entire time 

period, as well as a higher APC than the US.  For Large Central Metro 
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in Arizona, the calculated APC in age-adjusted death rate was 7.3 

(95% CI 6.0-8.7).  For Large Central Metro nationally, the calculated 

APC was 6.3% (95% CI 4.6-8.1).  The pairwise difference between 

Arizona and the US was also not statistically significant (p = 0.7) and a 

combined APC of 6.3% (95% CI 5.3-7.4) was calculated based upon the 

assumption (non-rejection) of parallelism.  

 
Figure 15: Death Rate by Urbanization: Large Central Metro (AZ vs. US) 

Figure 16 shows the time trend in age-adjusted death rate per 

100,000 for the Large Fringe Metro sub-group in Arizona and the 

entire United States.  The Large Fringe Metro sub-group in Arizona 
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had higher yearly death rates than the US during the entire time 

period (except for 2006).  For the Large Fringe Metro sub-group in 

Arizona, the calculated APC in age-adjusted death rate was 4.9%; 

however, this value was not statistically significant (95% CI -1.3-11.5).  

For the Large Fringe Metro sub-group across the nation, the calculated 

APC was 10.4% (95% CI 8.4-12.5).  The pairwise difference between 

Arizona and the US was also not statistically significant (p = 0.5) and a 

combined APC of 10.4% (95% CI 9.2-11.7) was calculated based upon 

the assumption (non-rejection) of parallelism.  

 
Figure 16: Death Rate by Urbanization: Large Fringe Metro (AZ vs. US) 
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Figure 17 shows the time trend in age-adjusted death rate per 

100,000 for the Medium Metro sub-group in Arizona and the entire 

United States.  The Medium Metro sub-group in Arizona had higher 

yearly death rates than the US during the entire time period.  For the 

Medium Metro sub-group in Arizona, the calculated APC in age-

adjusted death rate was 0.7%; however, this value was not statistically 

significant (95% CI -1.6-3.0).  For the Medium Metro sub-group across 

the nation, the calculated APC was 11.9% (95% CI 10.0-13.8).  There 

was a statistically significant (p = 0.02) pairwise difference between 

age-adjusted death rates for this sub-group between AZ and the US 

(e.g. the model rejected the null hypothesis of parallelism).   
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Figure 17: Death Rate by Urbanization: Medium Metro (AZ vs. US) 

Figure 18 shows the time trend in age-adjusted death rate per 

100,000 for the Small Metro sub-group in Arizona and the entire 

United States.  For the Small Metro sub-group in Arizona, the 

calculated APC in age-adjusted death rate was 7.3% (95% CI 1.2-13.8).  

For the Small Metro sub-group across the nation, the calculated APC 

was 14.7% (95% CI 12.1-17.3).  The pairwise difference between 

Arizona and the US was also not statistically significant (p = 0.1) and a 

combined APC of 14.6% (95% CI 12.9-16.3) was calculated based upon 

the assumption (non-rejection) of parallelism.  
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Figure 18: Death Rate by Urbanization: Small Metro (AZ vs. US) 

Figure 19 shows the time trend in age-adjusted death rate per 

100,000 for the Micropolitan sub-group in Arizona and the entire 

United States.  The Micropolitan sub-group in Arizona had higher 

yearly death rates than the US during the entire time period.  For the 

Micropolitan sub-group in Arizona, the calculated APC in age-adjusted 

death rate was 10.7% (95% CI 6.7-14.9).  For the Micropolitan sub-

group across the nation, the calculated APC was 16.7% (95% CI 19.4).  

The pairwise difference between Arizona and the US was also not 

statistically significant (p = 0.25) and a combined APC of 16.7% (95% 



40 
 

CI 15.0-18.4) was calculated based upon the assumption (non-rejection) 

of parallelism.  

 
Figure 19: Death Rate by Urbanization: Micropolitan [non-metro] (AZ vs. US) 

Figure 20 shows the time trend in age-adjusted death rate per 

100,000 for the NonCore (non-metro) sub-group in Arizona and the 

entire United States.  For the NonCore sub-group in Arizona, the 

calculated APC in age-adjusted death rate was 9.2% (95% CI 1.2-17.9).  

For the NonCore sub-group across the nation, the calculated APC was 

16.3% (95% CI 13.0-19.7).  The pairwise difference between Arizona 

and the US was also not statistically significant (p = 0.4) and a 
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combined APC of 16.2% (95% CI 14-18.4) was calculated based upon 

the assumption (non-rejection) of parallelism.  

 
Figure 20: Death Rate by Urbanization: NonCore [non-metro] (AZ vs. US) 
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Discussion  
As seen in Table 1, there exists a wide disparity in the numbers 

of deaths attributable to various substances (as per the ICD-10 

classification), with X42 (narcotics and psychodysleptics) and X44 

(other unspecified drugs) composing the largest segment of data.  The 

large numbers in X44 indicates a failure to adequately identify the full 

assortment of medications through ICD-10 codes, but the category’s 

inclusion is necessary to ensure proper analysis of unintentional drug 

overdose time trends (so that relevant prescription drug related data is 

not missed).  

Also seen in Table 1, during the 9 years that were studied, 

Arizona almost universally has higher rates of death from overdose for 

each ICD-10 code/category (with exception to Y12, narcotics and 

psychodysleptics of undetermined intent).  Appendix B also breaks this 

down further by year; however, it is more appropriate to discuss this 

data in the context of graphical time trends.  

 

Limitations and Caveats  

It is worth mentioning that all analyses were initially subject to 

full joinpoint testing, but the results of that testing were ultimately not 
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included in this results of this investigation as they only served to 

further confound the analysis and subsequent conclusions, while 

failing to exhibit meaningful or interpretable correlations.   

Death certificate data comes with its own limitations, such as 

the intrinsic variability to how individual physicians report data, as 

well as the fact that some states are simply better at reporting than 

others (although with growing standardization, these limitations have 

improved substantially).  Nevertheless, there was a good deal of 

worthwhile information to be garnered within the context of this 

particular (albeit limited) investigation.   

It should also be noted that other researchers (such as 

Wusowski [8] and Bohnert et al.[5]) generally attempt to restrict their 

dataset by the use of T-codes to only include cases due in whole or in 

part to specific prescription medications; however, this was not an 

option within the purview of this investigation, as T-codes are not 

available as part of the publicly available dataset from the CDC/NVSS.   

 

Preliminary Analysis – (US vs. AZ) overall crude death rate 
The first (and most simple) analysis to be performed was a 

simple comparison of state to national death rates for the selected 
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causes of death, grouped by year.  The goal here was to determine if 

(A) there was a significant change in overall crude death rate for the 

selected ICD-codes and (B) if there was a difference between the local 

(state) rate and the national rate.  

It is clear from Figure 4 that death rates are ever-increasing of 

the period of study, and show no sign of slowing down.  In fact, initial 

joinpoint analysis found no statistically significant evidence of any 

change in the rate of increase (as was the case with all but only a 

couple of less-meaningful data sets—hence joinpont analysis will not 

be discussed further).   

Although 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).  This difference 

in APC was statistically significant between the local and national 

level, so one can assume that this is a meaningful finding and 

indicative of a real trend.   

One still cannot assume with any statistical power that Arizona 

would ultimately ever exhibit a lower overall death rate (assuming 

maintenance of current trend(s)) than the national rate at some future 
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point in time; however, it does not seem unreasonable to expect such 

trends to continue.   

For the purposes of this investigation, this discussion will hereto 

refer to this particular trend of a ‘higher overall death rate’ in Arizona 

combined with a ‘lower overall annual percent change’ in death rate in 

Arizona as the “Standard Trend” for Arizona. 

 

Limitations and Caveats  

Age was also intended to be utilized as a demographic sub-group 

of inquiry, unfortunately, initial analysis of the data indicated that too 

much data was suppressed/unavailable at the local (state) level to 

complete any useful comparison—so age is not presented further in 

this analysis (despite potential interesting trend findings at the 

national level).   

 

Analysis of death rates (US vs. AZ) grouped by ICD-10 Codes 
The next analysis broke the previous overall time trend down by 

ICD-10 code.  As seen previously, X42 and X44 (accidental poisonings 

from narcotics/hallucinogens and other unspecified drugs, respectively) 

were associated with the highest numbers of deaths (and thus the 
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highest death rates); however, Arizona experienced a lower APC for 

both codes (although only the local X44 trend was proven significantly 

different from the national time trend).   

Both Y12 and Y14 (poisonings of undetermined intent from 

narcotics/hallucinogens and other unspecified drugs, respectively) 

suffered from local/Arizona APCs that were not statistically different 

from zero (at alpha = 0.05), and were thus able to be proven 

significantly different from the national trend.  This was likely due to 

low numbers at the local level.  

Lastly, X41 (accidental poisonings from antiepileptic, sedative-

hypnotic, antiparkinsonism and psychotropic drugs) seemed to exhibit 

a much higher (and statistically significant) APC for Arizona than the 

US as a whole, but after testing for parallelism, the trends were not 

significantly different between Arizona and the US to rule out 

coincident (parallel) data trends.   

 

Limitations and Caveats  

Time trends for codes X40 and Y11 could not be generated due 

to the widespread suppression of Arizona data (and therefore these 

codes were excluded from the above analysis).  There also seems to be a 



47 
 

great difficulty adequately identifying or classifying drugs strictly due 

to ICD-10 codes (e.g. the large number of ‘unspecified drugs’ in X44 

and Y14)—this is where being able to utilize T-codes might improve 

the accuracy of the data.   

 

Analysis of death rates (US vs. AZ) grouped by Gender 
Trends in gender were the next data group to be analyzed.  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 (for both male and 

female data sets).  It would seem that national and state trends are 

very similar with respect to gender.  

More interesting are trends between genders, as while men (both 

locally and nationally) displayed higher death rates than women, 

women are experiencing a higher rate of increase (APC)—and that 

increase is significantly different between men and women (at both the 

state and national levels).  It would seem that females are fast 

becoming more affected by accidental drug-related overdoses (or 

perhaps they are simply catching up to males).  
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Analysis of death rates (US vs. AZ) grouped by Race 
The next sub-group of data to be analyzed was race.  Of note, all 

local/AZ race subgroups exhibited higher death rates than the national 

average (this includes analysis of both Hispanic and non-Hispanic 

subgroups)—despite lacking statistical significance in some time 

trends.  

Whites exhibited a statistically significant difference in trends 

between Arizona and the US as a whole.  Despite historically higher 

unintentional age-adjusted death rates in Arizona than the national 

average, the death rate is, in fact, increasing substantially faster for 

whites nationally than for whites in Arizona.  Whites in Arizona were 

the only race subgroup to keep with the ‘Standard Trend’ (higher death 

rates, but a lower APC compared to the US).   

Blacks and Native Americans suffered lacking statistical 

significance at the local level (likely due to low numbers) which made a 

comparative local analysis very difficult; however, local/Arizona Native 

Americans did exhibit a statically significant pairwise difference from 

the national trend (even if the calculated APC was not significantly 

different from zero at an alpha = 0.05).  It would appear that Native 

Americans in Arizona have a significantly different changing time 
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trend in death rate than Native Americans in the US overall, even 

though the local trend change cannot be sufficiently characterized.  

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.  Clearly Hispanics are not being 

affected as much as non-Hispanics.  

 

Limitations and Caveats  

Unfortunately when it came time to examine death rates by 

reported race, the local state data once again fell short. All of the Asian 

or Pacific Islanders data was suppressed (for reasons of personal 

identification) for AZ for all years, so that subgroup could not be 

included for study.   

It should also be mentioned that Hispanic status/origin was 

analyzed separately from other race identifiers due to how the dataset 

is constructed (with separate classifications each for race and Hispanic 

origin).   
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Analysis of death rates (US vs. AZ) grouped by Urbanization 
While there were no urbanizations in Arizona found to have 

significantly different death rate trends than the US, the analysis 

thereof was not without notable findings.  The Medium Metro 

classification for Arizona (which is constituted solely by Pinal County, 

as per Appendix C), exhibited the highest death rates of any 

urbanization (and indeed some of the highest death rates of any 

demographic identifier discussed thus far) and displayed a changing 

time trend that was statistically different from that of the US as a 

whole (but was not statistically different from zero at an alpha of 0.05).  

Indeed it appears that Pinal County has been and continues to hold 

steady at its very high death rate.   

Across both the US and AZ, Micropolitan, NonCore, and Small 

Metro all had very high combined/parallel APCs (~14-16%), well over 

twice that of the Large Central Metro urbanization (~6%), indicating 

that the time trends of overdose death are increasing much more 

rapidly for all urbanizations other than the Large Central Metro 

counties (which only includes Maricopa County in Arizona).   
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Every county/urbanization in Arizona also continues to have 

higher overall death rates than the national average (even if the rates 

of increase are not sufficiently different at the state/national levels).   

 

Limitations and Caveats  

Unfortunately, several counties in Arizona had 

unreliable/insufficient data (La Paz County, Apache County, Navajo 

County, Pinal County), which limited and invalidated much of the local 

analysis of all NonCore (non-metro) and Large Fringe Metro 

urbanization classes.  Given the rural nature of much of Arizona’s 

counties, this could almost be expected to a degree.  Such counties 

could potentially have been experiencing time trends which were 

statistically different from the national trends in spite of low 

numbers/power.  
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Future Directions 
While this investigation certainly has encountered unavoidable 

limitations (poor, missing, or unavailable data—from the last 4 years, 

most notably—in many cases; or simply the boundaries placed on 

publicly available datasets), it would be absolutely be worthwhile to 

expand further.  The most obvious and compelling extension would be 

to expand the investigation to include the identification and analysis of 

illicit drug related deaths (again both on a local and national basis) 

and compare the results thereof to the same demographic trends with 

respect to parallelism.  Such an investigation is already possible and 

quite feasible—only limited by the time of the investigator, as it would 

increase the amount of analysis exponentially, necessitating not only 

that local and national trends be compared to each other, but also local 

prescription overdose trends to local illicit overdose trends (as well as 

between all the other previously identified subgroups).   

Other future directions could augment this study with data 

available from other sources, such as hospital admission and/or ER 

data (as many overdoses do not necessarily end in death).  Perhaps 

such an augmented dataset could better address the variable 

deadliness and morbidity associated with overdoses of different 



53 
 

substances.  It would also be very interesting to aggregate the data 

outcomes with “street perceptions” as to the public’s awareness of 

safety and use of the various prescription and non-prescription 

substances.  A targeted survey of various populations could be 

correlated with demographic data from this and future analysis to 

draw more insightful conclusions about how potential misperceptions 

and characterizations of substances affect their use on a ‘street-corner’ 

basis.  

It would be very interesting to extend this analysis not only 

prospectively, but also retrospectively; however, the quality of the data 

prior to the introduction of ICD-10 codes in 1999 will affect the 

outcomes and make the results unable to be directly compared to the 

newer data with any statistical power.  Nevertheless, it would still be 

of interest (if even only curiosity) to compared how trends have 

increased over the last decade since the widespread 90’s paradigm shift 

in prescription writing for pain relievers and other potent medications.  

While other investigators have looked into such trends (even compiling 

multiple studies with which to compare), few have peered at anything 

deeper than a national level, and local governments are often left to 

govern based upon assumption, speculation, and extrapolation based 
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upon national trends that may or may not (as seen in this 

investigation) correlation to their own municipality.  
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Conclusions 
While a study such as this might seem relatively suited to 

identifying some predisposing characteristics/risk factors to 

unintentional drug overdose deaths, the actual results of this 

statistical and graphical analysis do not necessarily provide adequate 

depth of details to provide adequate risk stratification. Even so, 

acceptable conclusions can be made about the characteristics of those 

whom are more greatly afflicted by prescription drug-related overdose 

deaths.  

It is difficult to characterize the nature of the prescription drug 

problem using ICD-10 codes exclusively, as, for whatever reason, there 

are a great number of deaths attributed to ‘unspecified drugs’—likely 

diluting the true numbers in the real world.  Nevertheless, opiates 

(and other hallucinogens) without a doubt pose a major problem, as 

they simply exhibit death rates much higher than other drugs studied 

in this investigation as per ICD-10 code identification.   

Gender trends do not exhibit much difference between state and 

national level—but a significant disparity does exist between men and 

women.  Men have much higher death rates than women, but the 

death rates of women are increasing much faster than men.  
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Race trends are particularly revealing, as it seems that while 

whites in Arizona display higher death rates than the national trend, 

the national trend is increasing at close to twice the rate of increase in 

Arizona.  Furthermore, Hispanics in general demonstrate significantly 

lower death rates than non-Hispanics (whom are experiencing a three-

fold faster increase in death rate than Hispanics).  

With regards to county/urbanization, Pinal County evidently has 

a significant problem (as evidenced by their unrivaled death rates), 

even if it does not necessarily appear to be increasing.  On the other 

hand, 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 (aka Large Central Metro, such as Maricopa) 

counties—regardless of current death rates.  

Clearly there is a very significant ongoing and worsening drug 

abuse problem in the population studied, as evidenced by the ever 

increasing death rates in all populations and across all sub-groups 

(although Arizona, on average, seems to be increasing at a slower rate 

than the US as a whole).  Nevertheless, Arizona almost universally 

endures a higher rate of unintentional drug-related overdose death 

than the national average.  With regards to the lower rate of increase, 
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perhaps it is not that Arizona is improving as much as it is that the 

nation as a whole is getting worse (and on track to catch up to 

Arizona’s already very high rates).  
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Appendix A 
 
Table 2 (ICD-10 Codes denoting Internal causes of death) 
A00-B99 (Certain infectious and parasitic diseases) 
C00-D48 (Neoplasms) 
D50-D89 (Diseases of the blood and blood-forming organs and certain disorders 

involving the immune mechanism) 
E00-E88 (Endocrine, nutritional and metabolic diseases) 
F01-F99 (Mental and behavioural disorders) 
G00-G98 (Diseases of the nervous system) 
H00-H57 (Diseases of the eye and adnexa) 
H60-H93 (Diseases of the ear and mastoid process) 
I00-I99 (Diseases of the circulatory system) 
J00-J98 (Diseases of the respiratory system) 
K00-K92 (Diseases of the digestive system) 
L00-L98 (Diseases of the skin and subcutaneous tissue) 
M00-M99 (Diseases of the musculoskeletal system and connective tissue) 
N00-N98 (Diseases of the genitourinary system) 
O00-O99 (Pregnancy, childbirth and the puerperium) 
P00-P96 (Certain conditions originating in the perinatal period) 
Q00-Q99 (Congenital malformations, deformations and chromosomal abnormalities) 
 
 
Table 3 (Pre-selected ICD 10 Codes) 
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) 
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Appendix B 
Table 4 (Cause of Death Totals by Year (AZ vs. US)) 

Cause of 
death 
Code 

Year Deaths 
(AZ) Population (AZ) 

Age 
Adjusted 
Rate (AZ) 

Deaths 
(US) Population (US) 

Age 
Adjusted 
Rate US) 

X40 

1999 Suppressed1 3,903,247 Suppressed 162 219,084,800 0.1 
2000 Suppressed 3,980,023 Suppressed 172 221,168,531 0.1 
2001 Suppressed 4,118,636 Suppressed 204 224,362,052 0.1 
2002 Suppressed 4,234,433 Suppressed 217 227,722,273 0.1 
2003 Suppressed 4,342,046 Suppressed 205 230,072,873 0.1 
2004 Suppressed 4,473,953 Suppressed 210 232,833,408 0.1 
2005 Suppressed 4,642,056 Suppressed 224 235,710,144 0.1 
2006 Suppressed 4,813,410 Suppressed 245 238,643,564 0.1 
2007 Suppressed 4,950,587 Suppressed 288 240,733,095 0.1 

Total  X40  38  0.1 1927  0.1 

X41 

1999 27 3,903,247 0.7 663 219,084,800 0.3 
2000 21 3,980,023 0.5 700 221,168,531 0.3 
2001 40 4,118,636 1 755 224,362,052 0.3 
2002 37 4,234,433 0.9 1020 227,722,273 0.4 
2003 55 4,342,046 1.3 1198 230,072,873 0.5 
2004 76 4,473,953 1.8 1297 232,833,408 0.6 
2005 83 4,642,056 1.8 1494 235,710,144 0.6 
2006 78 4,813,410 1.7 1477 238,643,564 0.6 
2007 86 4,950,587 1.8 1535 240,733,095 0.6 

Total X41  503  1.3 10139  0.5 

X42 
 

1999 205 3,903,247 5.4 5996 219,084,800 2.7 
2000 225 3,980,023 5.9 6119 221,168,531 2.8 
2001 220 4,118,636 5.5 6488 224,362,052 2.9 
2002 223 4,234,433 5.5 8237 227,722,273 3.6 
2003 250 4,342,046 6 9208 230,072,873 4 
2004 263 4,473,953 6.1 9773 232,833,408 4.2 
2005 302 4,642,056 6.8 11025 235,710,144 4.7 
2006 359 4,813,410 7.6 13266 238,643,564 5.6 
2007 323 4,950,587 6.8 12988 240,733,095 5.4 

Total X42  2370  6.2 83100  4 

X44 
1999 126 3,903,247 3.3 4266 219,084,800 1.9 
2000 146 3,980,023 3.8 4658 221,168,531 2.1 
2001 160 4,118,636 4.1 5499 224,362,052 2.5 

                                                           
1 Data suppressed for values < 10  
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2002 193 4,234,433 4.7 6841 227,722,273 3 
2003 200 4,342,046 4.7 7572 230,072,873 3.3 
2004 198 4,473,953 4.6 8479 232,833,408 3.7 
2005 193 4,642,056 4.3 9627 235,710,144 4.1 
2006 212 4,813,410 4.6 11320 238,643,564 4.8 
2007 278 4,950,587 5.8 12749 240,733,095 5.3 

Total X44  1706  4.5 71011  3.5 

Y11 

1999 Suppressed 3,903,247 Suppressed 231 219,084,800 0.1 
2000 Suppressed 3,980,023 Suppressed 214 221,168,531 0.1 
2001 Suppressed 4,118,636 Suppressed 229 224,362,052 0.1 
2002 Suppressed 4,234,433 Suppressed 240 227,722,273 0.1 
2003 Suppressed 4,342,046 Suppressed 239 230,072,873 0.1 
2004 10 4,473,953 0.2 258 232,833,408 0.1 
2005 12 4,642,056 0.3 285 235,710,144 0.1 
2006 11 4,813,410 0.2 276 238,643,564 0.1 
2007 Suppressed 4,950,587 Suppressed 273 240,733,095 0.1 

Total Y11  75  0.2 2245  0.1 

Y12 

1999 11 3,903,247 0.3 1410 219,084,800 0.6 
2000 11 3,980,023 0.3 1342 221,168,531 0.6 
2001 15 4,118,636 0.4 1582 224,362,052 0.7 
2002 17 4,234,433 0.4 1795 227,722,273 0.8 
2003 10 4,342,046 0.2 1974 230,072,873 0.9 
2004 20 4,473,953 0.5 1746 232,833,408 0.8 
2005 24 4,642,056 0.5 1398 235,710,144 0.6 
2006 29 4,813,410 0.6 1557 238,643,564 0.7 
2007 23 4,950,587 0.5 1548 240,733,095 0.7 

Total Y12  160  0.4 14352  0.7 

Y14 

1999 15 3,903,247 0.4 768 219,084,800 0.4 
2000 13 3,980,023 0.3 799 221,168,531 0.4 
2001 15 4,118,636 0.4 870 224,362,052 0.4 
2002 19 4,234,433 0.5 1085 227,722,273 0.5 
2003 35 4,342,046 0.8 1262 230,072,873 0.6 
2004 37 4,473,953 0.9 1213 232,833,408 0.5 
2005 49 4,642,056 1.1 1283 235,710,144 0.5 
2006 33 4,813,410 0.7 1440 238,643,564 0.6 
2007 33 4,950,587 0.7 1592 240,733,095 0.7 

Total Y14  249  0.7 10312  0.5 
Total  5101  13.4 193086  9.4 
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Appendix C 
 
Table 5 (NCHS Urbanization classification breakdown for AZ) 

Urbanization County Population (2007) 
Large Central Metro Maricopa County, AZ 3,865,048 
Large Fringe Metro Pinal County, AZ 300,873 

Medium Metro Pima County, AZ 996,593 
Small Metro Coconino County, AZ 127,350 
Small Metro Yavapai County, AZ 212,179 
Small Metro Yuma County, AZ 189,610 

Micropolitan (non-metro) Cochise County, AZ 127,931 
Micropolitan (non-metro) Gila County, AZ 51,937 
Micropolitan (non-metro) Graham County, AZ 34,977 
Micropolitan (non-metro) Greenlee County, AZ 7,739 
Micropolitan (non-metro) Mohave County, AZ 195,873 
Micropolitan (non-metro) Santa Cruz County, AZ 42,475 

NonCore (non-metro) Apache County, AZ 69,666 
NonCore (non-metro) La Paz County, AZ 20,091 
NonCore (non-metro) Navajo County, AZ 111,079 
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Appendix D 
  

CDC Wonder Dataset Assumptions/Caviats  
1. Population figures in this table for 1999 are bridged-race 

intercensal estimates of the July 1 resident population. 
2. Population figures for 2000 are bridged-race April 1 census 

counts. 
3. The region, division, state and county population figures for 

2001 and beyond are bridged-race postcensal estimates of the 
July 1 resident population from the Vintage 2008 postcensal 
series. 

4. The populations used to calculate standard age-adjusted rates 
are documented here:  
http://wonder.cdc.gov/wonder/help/cmf.html#2000 Standard 
Population. 

5. The method used to calculate age-adjusted rates is documented 
here:  
http://wonder.cdc.gov/wonder/help/cmf.html#Age-Adjusted 
Rates. 

6. Deaths of persons with Age "Not Stated" are included in "All" 
counts and rates, but are not distributed among age groups, so 
are not included in age-specific counts, age-specific rates or in 
any age-adjusted rates. 
http://wonder.cdc.gov/wonder/help/cmf.html#Not Stated. 

7. The method used to calculate 95% confidence intervals is 
documented here:  
http://wonder.cdc.gov/wonder/help/cmf.html#Confidence-
Intervals. 

8. The method used to calculate standard errors is documented 
here:  
http://wonder.cdc.gov/wonder/help/cmf.html#Standard-Errors.   
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