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Introduction 
 

This report analyzes 2015 vs. 2010 potentially preventable deaths from the five leading causes of 
mortality in the United States. The report builds on and extends researchi previously produced by the 
Centers for Disease Control and Prevention (CDC) that was published in the November 18, 2016 
Morbidity and Mortality Weekly Report (MMWR). That research analyzed 2014 vs. 2010 potentially 
preventable deaths from the same five leading causes of mortality in the United States.  

As defined in the CDC research, deaths prior to age 80, which is just over US life expectancy, are 

considered premature and therefore preventable. Potentially preventable deaths are determined as 

the difference of observed to expected deaths for ages 79 and below. Expected deaths are defined as 

the expected death rate times the associated population. The expected death rates by cause and age 

group were determined in earlier work produced by the CDC that analyzed 2008-2010 potentially 

preventable deathsii. Those death rates, by cause and age group, are determined as the average of the 

three lowest states’ death rates for 2008-2010iii.  

 

As noted in the CDC research report, tracking potentially preventable deaths is useful to health officials 

in the management of public programs and policy. From an actuarial perspective, monitoring the 

change in the potentially preventable deaths over a period of time is a way to gauge mortality 

improvement or deterioration relative to the benchmark mortality rates of these causes of death. 

Understanding the trends with respect to specific major causes of death aids in the development of an 

overall view of expected mortality improvement and its potential subsequent effects in estimating 

pension liabilities and pricing and reserving for insurance and annuity products. 

 

In addition to extending the original research to cover the recently released 2015 mortality experience, 

this report provides expanded analysis of the population and potentially preventable death rates by 

age group. This provides insights on how change in the population mix can affect potentially 

preventable deaths even if mortality rates by age do not change. An alternative to the traditional 

analysis of the progression of potentially preventable deaths is presented where results are normalized 

to 2010 to gauge progress in reducing potentially preventable deaths on a “what if” basis of a static 

population for 2010-2015. The normalized results, in some cases, do not follow the non-normalized 

results and provide additional insight into the data.  
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Analysis 

 

Total United States potentially preventable deaths in 2015 vs. 2014 for persons less than age 80 [Figure 

1] continued the direction of changes seen in the 2014 vs. 2010 analysis for cancer (-8.7%), chronic 

lower respiratory disease (9.2%), and unintentional injuries (17.8%) but saw increases, which were 

reversals of 2014 vs. 2010, for heart disease (5.0%) and stroke (6.9%). Relative to 2010, potentially 

preventable deaths in 2015 increased for heart disease (0.6%), chronic lower respiratory disease 

(10.7%) and unintentional injuries (45.0%) and decreased for cancer (-31.6%) and stroke (-4.4%).  

 

Figure 1 – Potentially Preventable Deaths of the Five Leading Mortality Causes, US 

 
 

The statistical significance of the change in potentially preventable deaths in 2015 vs. 2010 was similar 

to 2014 vs. 2010 for cancer and unintentional injuries. But the statistical significance of the other three 

causes changed with diseases of the heart and stroke losing significance and chronic lower respiratory 

disease (CLRD) gaining it. Results were deemed significant when the change exceeded the z test for a 

99% confidence level1. There was a statistically significant change of potentially preventable deaths in 

2015 vs. 2014 for all causes except stroke. Appendices A, B, C, D, E, & F depict these results  

                                                           
1 Assumes the same approach as the CDC research where significance is determined with a two sided z-test (p<0.01) and potentially preventable deaths are 
assume to follow a Poisson distribution.  
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for individual states, the 10 HHS regions2 (excluding US territories) and the United States in total for 

these time periods respectively, 2015 vs. 2010, 2014 vs. 2010 and 2015 vs. 2014. Table 1 below shows 

the results for the United States extracted from the Appendices.  

 

Table 1 – Statistical Significance of Change in Potentially Preventable Deaths3,4 

 

 

2010 2015 

Expected 
Deaths 

Total 
Deaths 

Potentially 
Preventable 

Deaths 
Expected 
Deaths 

Total 
Deaths 

Potentially 
Preventable 

Deaths 
Significant 

at .01 
Diseases of 
the heart 181,261 272,688 91,757 206,964 

298,72
4 92,313  

Cancer 
316,652 400,949 84,443 362,704 

419,68
3 57,722 * 

CLRD 45,738 74,458 28,831 53,374 85,134 31,911 * 
Stroke 35,390 52,360 16,973 40,820 56,824 16,220  
Unintentional 
injuries 58,055 94,862 36,836 61,599 

115,01
8 53,419 * 

 

2010 2014 

Expected 
Deaths 

Total 
Deaths 

Potentially 
Preventable 

Deaths 
Expected 
Deaths 

Total 
Deaths 

Potentially 
Preventable 

Deaths 
Significant 

at .01 
Diseases of 

the heart 181,261 272,688 91,757 201,901 
289,26

5 87,950 * 
Cancer 

316,652 400,949 84,443 353,645 
416,18

2 63,209 * 
CLRD 45,738 74,458 28,831 51,840 80,899 29,232  
Stroke 35,390 52,360 16,973 39,737 54,707 15,175 * 
Unintentional 

injuries 58,055 94,862 36,836 60,929 
106,26

0 45,331 * 

 2014 2015 

Expected 
Deaths 

Total 
Deaths 

Potentially 
Preventable 

Deaths 
Expected 
Deaths 

Total 
Deaths 

Potentially 
Preventable 

Deaths 
Significant 

at .01 
Diseases of 

the heart 201,901 289,265 87,950 206,964 
298,72

4 92,313 * 
Cancer 

353,645 416,182 63,209 362,704 
419,68

3 57,722 * 
CLRD 51,840 80,899 29,232 53,374 85,134 31,911 * 
Stroke 39,737 54,707 15,175 40,820 56,824 16,220  
Unintentional 

injuries 60,929 106,260 45,331 61,599 
115,01

8 53,419 * 

                                                           
2 Region 1: Connecticut, Maine, Massachusetts, New Hampshire, Rhode Island, and Vermont. Region 2: New Jersey and New York. Region 3: Delaware, the 
District of Columbia, Maryland, Pennsylvania, Virginia, and West Virginia. Region 4: Alabama, Florida, Georgia, Kentucky, Mississippi, North Carolina, South 

Carolina, and Tennessee. Region 5: Illinois, Indiana, Michigan, Minnesota, Ohio, and Wisconsin. Region 6: Arkansas, Louisiana, New Mexico, Oklahoma, 
and Texas. Region 7: Iowa, Kansas, Missouri, and Nebraska. Region 8: Colorado, Montana, North Dakota, South Dakota, Utah, and Wyoming. Region 9: 
Arizona, California, Hawaii and Nevada. Region 10: Alaska, Idaho, Oregon, and Washington. 
3 Values for 2010 and 2014 are reproduced with the same methods used and illustrated in the previously cited CDC research "Potentially Preventable Deaths 
Among the Five Leading Causes of Death — United States, 2010 and 2014" reported in the CDC November 18, 2016 MMWR. 
4 Negative state potentially preventable deaths are set to 0 for the United States Potentially Preventable Deaths. Therefore United States Potentially 
Preventable Deaths will not equal the difference between United States Total Deaths and Expected Deaths where at least one state has negative potentially 
preventable deaths. 
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Table 2 compares potentially preventable deaths to total deaths by cause for 2010, 2014 and 2015. The 

five leading causes of death for ages less than 80 and their ranking in descending order as follows, 

cancer, diseases of the heart, unintentional injuries (accidents), CLRD and cerebrovascular diseases 

(stroke) is the same for each year 2010, 2014 and 2015. The percentage of these five leading causes to 

total deaths for ages less than 80 was 66% in 2010 and 65 % in both 2014 and 2015iv. Potentially 

preventable deaths as a percentage of total deaths by cause are less in 2015 than 2010 except for 

accidents. Accidents (unintentional injuries) show a noteworthy continuing increase from 2014 that 

reflects the well-publicizedv recent continuing increase of accidental poisonings (e.g. drug overdoses). 

Accidental poisonings, motor vehicle accidents and falls are the three largest causes in descending 

order of accidental deaths in 2015. Notably, accidental poisonings replaced motor vehicle accidents as 

the prior number one cause of death from unintentional injuries in 2010.   

 

Table 2 – Potentially Preventable Deaths as a Percentage of Total Deaths by Cause 

 2010 2014 2015 

Potentially 
Preventable 

Deaths 
(PPD) 

Total 
Deaths 

PPD % of 
Total 

Deaths 

Potentially 
Preventable 
Deaths (PPD) 

Total 
Deaths 

PPD % of 
Total 

Deaths 

Potentially 
Preventable 

Deaths 
(PPD) 

Total 
Deaths 

PPD % of 
Total 

Deaths 

Cancer 84,443 400,949 21% 63,209 416,182 15% 57,722 419,683 14% 

Heart 91,757 272,688 34% 87,950 289,265 30% 92,313 298,724 31% 

Accidents 36,836 94,862 39% 45,331 106,260 43% 53,419 115,018 46% 

CLRD 28,831 74,458 39% 29,232 80,899 36% 31,911 85,134 37% 

Stroke 16,973 52,360 32% 15,175 54,707 28% 16,220 56,824 29% 

 

The number of potentially preventable deaths and their percentage to total deaths by cause is affected 

by a number of factors. The population size, its geographic distribution, age distribution and age-

adjusted death rates can all affect the measured results. The number or rate of deaths by cause can 

also be affected by decreases in other causes which transfer one cause to another. 

 

Table 3 shows that age adjusted death rates by leading cause of death declined for all causes except 

accident (unintentional injuries) from 2010 to 2015. 

 

Table 3 – Five Leading Causes of Death Age Adjusted Death Rates5,6 per 100,000 Lives 

 2010 2014 2015 

Cancer 98.0 90.9 89.3 

Heart 64.0 61.9 62.4 

Accident 29.9 32.2 34.7 

                                                           
5 Age-adjusted death rates for ages 0 – 74. Ideal 0 – 79 age range that would match other analysis in this report unavailable. All values from CDC Wonder.  
6 Definition per CDC Wonder Underlying Cause of Death 1999-2015 Dataset Documentation: Age-adjusted death rates are weighted averages of the age-
specific death rates, where the weights represent a fixed population by age. They are used to compare relative mortality risk among groups and over time. 
An age-adjusted rate represents the rate that would have existed had the age-specific rates of the particular year prevailed in a population whose age 
distribution was the same as that of the fixed population. https://wonder.cdc.gov/wonder/help/ucd.html# 
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CLRD 15.8 15.3 15.6 

Stroke 11.5 10.8 10.9 

 

The change in age-adjusted death rates is a key determinant in the change of the same cause 

potentially preventable deaths. Generally, with all other factors held constant (e.g. population size and 

its age mix), a change in the adjusted death rate will cause the same directional change in the 

potentially preventable deaths. When other factors are not held constant the change of the age-

adjusted rate and potentially preventable deaths may match or differ in direction depending on the 

degree of the change in the age-adjusted death rate. Where the age-adjusted death rate change is 

large enough it tends to dominate the other factors such as occurred for cancer (down) and accident 

(up) from 2010 to 2015. The opposite occurred for heart disease where although the age-adjusted rate 

decreased from 2010 to 2015 the potentially preventable deaths increased. Though not reconciled, 

other factors such as population increase and an increase of the average age appear to outweigh the 

effect of that moderately lower age-adjusted death rate.  

 

Table 4 shows the age distribution and associated average age for 2010, 2014 and 2015. During this 

time there was a shift in the age groups with more weight in the highest age groups and a 

corresponding higher average age that increases from 36.0 to 37.0 going from 2010 to 2015. 

 

Table 4 – Population Distribution and Average Age 

 

 Age Group 

0-9 10-19 20-29 30-39 40-49 50-59 60-69 70-79 Total 

2010 

Pop % 13.6% 14.4% 14.3% 13.5% 14.7% 14.1% 9.8% 5.6%  

Avg Age 5.0 15.1 25.0 35.0 45.1 54.8 64.5 74.6 36.0 

2014 

Pop % 13.2% 13.6% 14.6% 13.5% 13.5% 14.4% 11.0% 6.2%  

Avg Age 5.0 15.0 25.0 34.9 45.1 54.9 64.7 74.4 36.8 

2015 

Pop % 13.1% 13.5% 14.6% 13.6% 13.3% 14.3% 11.4% 6.3%  

Avg Age 5.0 15.0 25.0 34.9 45.0 55.0 64.7 74.4 37.0 
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The effect on potentially preventable deaths from age shifts is dependent on the associated potentially 

preventable death rate by age. Figure 2 below shows these rates where the average of 2010 and 2015 

potentially preventable death rates is shown by cause of death.   

 

Figure 2 – Potentially Preventable Death Rate by Age Group 

 
 

Potentially preventable deaths will accelerate when population shifts to age groups with steeper 

slopes of preventable death rates. Heart disease, cancer and CLRD potentially preventable death rates 

are particularly sensitive to age shifts. Whereas, the relative flatness of the unintentional injuries slope 

(accident) implies that age shifts alone will have little effect on those potentially preventable deaths.  
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Because the population size and mix by geographic and age groups could be significant factors, an 

alternative analysis for the United States in aggregate is shown below in Figure 3 where 2014 and 2015 

are normalized to the 2010 population mix. For this purpose, 2014 and 2015 observed age group death 

rates by cause are applied to the 2010 population to derive a hypothetical number of potentially 

preventable deaths in 2014 and 2015. Because the average age within each age group is very 

consistent across these years, applying death rates by age group from 2014 and 2015 to the 2010 mix 

of those age groups produces reasonable “what if” views of 2014 and 2015 that are normalized to the 

2010 population.    

 

Figure 3 – Potentially Preventable Deaths of the Five Leading Causes, US Normalized to 2010 

 

 
 

The relationships by cause of a 2010 normalized view for 2015 vs. 2010 differ from Figure 1 for 

diseases of the heart and CLRD. The higher average age in 2015 contributes to higher potentially 

preventable deaths for causes with the steeper slopes in Figure 2. When that effect is removed by 

normalizing to the 2010 starting point, 2015 potentially preventable deaths for heart disease and CLRD 

are less than 2010. Cancer and stroke have the same pattern in a regular and normalized view. Even 

though the population is aging, the significant decrease of the age-adjusted death rates from 2010 to 

2015, particularly for cancer, outweighs the aging effect. When the results are normalized, removing 

the aging effect, amplifies these underlying patterns. This is in sharp contrast to unintentional injuries 

where there is virtually no change because the potentially preventable death rates are very similar for 

the higher age groups.  
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Figure 3 provides an alternative view of potentially preventable deaths. Although hypothetical, it offers 

a different measure of progress by excluding the uncontrollable effect of population change. When 

viewed in this regard, reduced potentially preventable deaths from diseases of the heart and to a 

lesser degree for CLRD indicate that some progress has been made in reducing those deaths which is in 

contrast to an opposite conclusion from Figure 1 which implies retrogression of the potentially 

preventable deaths from heart disease and CLRD.  
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iii Benchmark averages for each of the top five causes of death by age group; United States, 2008‐2010, 

https://stacks.cdc.gov/view/cdc/42342 
iv Centers for Disease Control and Prevention, National Center for Health Statistics. Underlying Cause of Death 1999-2015 
on CDC WONDER Online Database, released December, 2016. Data are from the Multiple Cause of Death Files, 1999-2015, 
as compiled from data provided by the 57 vital statistics jurisdictions through the Vital Statistics Cooperative Program. 
Accessed at http://wonder.cdc.gov/ucd-icd10.html Additionally, all values not otherwise noted in this report are derived 
from CDC Wonder.  
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Appendix A – 2015 vs. 2010 Potentially Preventable Deaths – By State 

Diseases of the Heart 
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Appendix A – 2015 vs. 2010 Potentially Preventable Deaths – By State continued 

Malignant Neoplasms (Cancer)  
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Appendix A – 2015 vs. 2010 Potentially Preventable Deaths – By State continued 

Cerebrovascular Diseases (Stroke) 
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Appendix A – 2015 vs. 2010 Potentially Preventable Deaths – By State continued 

Chronic Lower Respiratory Diseases (CLRD) 
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Appendix A – 2015 vs. 2010 Potentially Preventable Deaths – By State continued 

Unintentional Injuries (Accidents) 
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Appendix B – 2015 vs. 2010 Potentially Preventable Deaths – By HHS Region 

 

Diseases of the Heart
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Appendix B – 2015 vs. 2010 Potentially Preventable Deaths – By HHS Region continued 

 

Cerebrovascular Diseases (Stroke) 

 
 

Chronic Lower Respiratory Diseases 
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Appendix B – 2015 vs. 2010 Potentially Preventable Deaths – By HHS Region continued 

 

Unintentional Injuries (Accidents) 
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Appendix C – 2014 vs. 2010 Potentially Preventable Deaths – By State3,4 

Diseases of the Heart 
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Appendix C – 2014 vs. 2010 Potentially Preventable Deaths – By State continued 

Malignant Neoplasms (Cancer) 
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Appendix C – 2014 vs. 2010 Potentially Preventable Deaths – By State continued 

Cerebrovascular Diseases (Stroke) 
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Appendix C – 2014 vs. 2010 Potentially Preventable Deaths – By State continued 

Chronic Lower Respiratory Diseases (CLRD) 
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Appendix C – 2014 vs. 2010 Potentially Preventable Deaths – By State continued 

Unintentional Injuries (Accidents) 
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Appendix D – 2014 vs. 2010 Potentially Preventable Deaths – By HHS Region 

 

Diseases of the Heart 

 

Malignant Neoplasms (Cancer)
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Appendix D – 2014 vs. 2010 Potentially Preventable Deaths – By HHS Region continued 

 

Cerebrovascular Diseases (Stroke) 

 
 

Chronic Lower Respiratory Diseases
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Appendix D – 2014 vs. 2010 Potentially Preventable Deaths – By HHS Region continued 

 

Unintentional Injuries (Accidents) 
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Appendix E – 2015 vs. 2014 Potentially Preventable Deaths – By State 

Diseases of the Heart 
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Appendix E – 2015 vs. 2014 Potentially Preventable Deaths – By State continued 

Malignant Neoplasms (Cancer) 
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Appendix E – 2015 vs. 2014 Potentially Preventable Deaths – By State continued 

Cerebrovascular Diseases (Stroke) 
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Appendix E – 2015 vs. 2014 Potentially Preventable Deaths – By State continued 

Chronic Lower Respiratory Diseases (CLRD) 
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Appendix E – 2015 vs. 2014 Potentially Preventable Deaths – By State continued 

Unintentional Injuries (Accidents) 
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Appendix F – 2015 vs. 2014 Potentially Preventable Deaths – By HHS Region 

 

Diseases of the Heart 
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Appendix F – 2015 vs. 2014 Potentially Preventable Deaths – By HHS Region continued 

 

Cerebrovascular Diseases (Stroke) 

 
 

Chronic Lower Respiratory Diseases (CLRD) 
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Appendix F – 2015 vs. 2014 Potentially Preventable Deaths – By HHS Region continued 

Unintentional Injuries (Accidents) 
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