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Background

Methodology Conclusions

America’s Health Rankings is the longest running annual 

assessment of state health. Cancer deaths has been in the 

rankings since the first report in 1990. 

When reporting cancer death rates, it is important to control for age 

as it is a major risk factor. America’s Health Rankings uses a non-

standard age-adjustment method, a 3-year estimate age-adjusted 

to the mid-year population. This method adjusts estimates to the 

age distribution for the U.S. mid-year population, allowing 

comparison between states but not over time. 

We explore the effect of age-adjustment method on the relative 

comparison of cancer deaths by state and the ability to assess 

long-term trends in this key mortality measure.

Cancer mortality rates were calculated for all 50 states, the District 

of Columbia and the nation using CDC WONDER Compressed 

Mortality files: 1979-1998 (ICD-9 codes) and 1999-2016 (ICD-10 

codes) to obtain 3-year estimates for 1990 (data years 1986-88) 

and 2019 (data years 2014-2016) time points, respectively. 

● ICD-10: C00-C97, D00-D09, and D37-D48. Excludes D10-D36 

(Benign neoplasms).

● ICD-9: 140-149, 150-159, 160-165, 170-175, 179-189, 190-199, 

200-208, 230-234, 235-238 and 239-239. Excludes 2010-229 

(Benign neoplasms).

Rates age-adjusted to the 2000 U.S. Standard Population and 

non-standard rates adjusted to the mid-year population were 

calculated. 

State ranks, graphs and a quintile heat map were generated using 

Excel. 

● Relative comparison of standard and non-standard methods 

produced little difference in state quintiles and ranks in 1990 and in 

2019, as well as over time. 

● State trends over the 30-year period, however, differed based on 

the method of age-adjustment used. 

● Using a non-standard age-adjusted death rate allows America’s 

Health Rankings to compare cancer deaths across states, while 

maintaining a more current age profile of the population.  

● America’s Health Rankings should present age-adjusted death 

rates to the 2000 U.S. Standard Population alongside the mid-year 

rate to evaluate long-term trends. In addition, crude rates would 

provide insight into the current cancer death burden in a state.

Limitations

● Rates do not reflect the ICD-9 to ICD-10 comparability ratio 

(1.0068); this could have a small impact on the rates.  

● Rates were calculated using 3 years of data to account for states 

with small populations; an approach that may not be as relevant 

today as it was in 1990. 

Number of cancer deaths per 100,000 population, 

shaded by quintile and sorted by 2019 mid-year age-

adjusted estimate 
2019 relative comparison of 

methods

● 4 states moved quintiles: 

South Dakota, Maryland, 

Vermont and Iowa

● Ranks changed by +/-2 in 2 

states, +/-1 in 9 states, and 

39 states (78%) had no 

rank change between 

methods

1990: Relative comparison of 

methods

● 4 states moved quintiles: 

California, Massachusetts, 

New Hampshire and Rhode 

Island

● Ranks changed by +/-2 in 9 

states, +/-1 in 7 states and 

34 states (68%) had no 

rank change between 

methods

1990 to 2019: Relative 

comparison of methods 

across time periods

● States that moved to a 

healthier quintile using mid-

year method saw similar 

improvements using 

standard method and vice 

versa, with exception of 

Vermont

● Vermont dropped from the 

3rd quintile to the 4th 

quintile based on the 

standard method  

Results

Cancer death rates 

increased in 12 states  

and decreased in 19 

states and D.C. over 

the 30-year period 

using the mid-year 

age-adjustment 

method.

When using the 2000 

standard age-

adjustment method, 

cancer death rates 

decreased in all 50 

states and D.C. 

Blue dots represent the 1990 estimate and green dots the 2019 

estimate. 
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