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Rates
A rate is the frequency of defined events
for a given time period in a specified 
population

A rate consists of a numerator and a 
denominator multiplied by a constant.

Rate  =  Event            x  100,000
Population at Risk



Comparing Rates
Only compare rates when the numerator and 
denominator (i.e., events and population) are 
defined consistently over time and place. 

Look for :

Consistency in definition of event 
Consistency in coding scheme 
Consistency among populations defined by geography 
The same multiplier

If comparing age-adjusted rates, be sure the rates 
you are comparing have been adjusted to the same 
standard population.



Crude Mortality Rate vs. 
Adjusted Mortality Rates

Crude rates are recommended when a 
summary measure is needed and it is not 
necessary or desirable to adjust for other 
factors. It is an overall measure.

Age-adjustment is a statistical process 
applied to rates of disease, death, injuries or 
other health outcomes that allows 
communities with different age structures to 
be compared.



For example:
Youngtown vs. Oldtown:

The crude rate (not age adjusted) for Youngtown is 701.2 
per 100,000. The crude rate (not age adjusted) for 
Oldtown is 1220.7 per 100,000.

It appears the rate is a lot higher in Oldtown than in 
Youngtown.

Both populations have 100,000 people but the age 
distribution is different. 

The population in Youngtown is more evenly distributed 
among the age groups and Oldtown has a greater number 
of people in the older age group.
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Youngtown
Age Group Population 

Distribution 
by Age

Age Specific 
Cardiovascular Disease 
Mortality Rate

Overall 
Cardiovascular 
Mortality Rates

Under 25 33,333 3.5/100,000 Crude rate 
701.2/ 100,000

Age –Adjusted Rate
452.9 /100,000

25 to 49 33,333 100/100,000
Over 49 33,334 2,000/100,000

100,000

Age Group Population 
Distribution 
by Age

Age Specific 
Cardiovascular Disease 
Mortality Rate

Overall 
Cardiovascular 
Mortality Rates

Under 25 20,000 3.5/100,000 Crude rate 
1,220.7/ 100,000

Age –Adjusted Rate
452.9 /100,000

25 to 49 20,000 100/100,000
Over 49 60,000 2,000/100,000

100,000

Oldtown



For example:

Would it be fair to compare the rate of heart attacks 
between these two populations without taking into 
account age differences?

NO! A heart attack, an illness that generally affects older 
people, would be more prevalent in the population with 
the older people. 

Age adjusting is a mathematical formula that takes into 
account the age differences in each population so they can 
be compared to one another.
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Confidence Interval

Confidence intervals are a measure of the 
variability in the data.

Narrow confidence intervals in relation to 
the rate tell you that the rate is relatively 
stable (closer to the true value) 

Wide confidence intervals tell you that the 
rate may have a certain amount of instability 
(further from the true value) 
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Statistical Significance
Confidence Intervals are used to determine if 
there is a statistically significant difference 
between values. 

If confidence Intervals overlap each other it 
is said that there is no statistically significant 
difference. You can see in slide 10 each of the 
confidence intervals overlap the ones next to 
them. 

Can you find any that might show a value 
that might be considered statistically 
significant?

11



Statistical Significance
The confidence interval between  Johnson 
County and Van Buren County do not 
overlap each other.  Also the confidence 
interval between Pope County and Van 
Buren County do not overlap each other. 

This indicates that the difference between 
these counties could be statistically 
significant.
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Where Does this Data Come From?

Arkansas Vital Records Birth and Death 
Certificates

Derived from Arkansas birth certificate 
data for 1990-2007

And death certificate data for 1990-
2007.

US Census bureau



Notes About Using Small Numbers:

Most programs in the Division of Chronic Disease 
Prevention and Adult Health do not calculate incidence 
or mortality rates for geographic areas smaller than 
counties because for many areas, the rates for even the 
most common diseases are not stable enough to be 
meaningful.

One way is to combine the number of cases or deaths 
over several years

Using five-year average annual rates instead of single 
year rates. 

Number of cases or deaths can be combined across 
geographic areas 



International Classification of Diseases 
(ICD) Codes

It is used to classify diseases and other 
health problems recorded on many types 
of health and vital records including 
death certificates and health records.

The following website will help you if you 
have questions about exactly what is included 

in each coding area.

http://www.who.int/classifications/apps/icd/icd10online

http://www.who.int/classifications/apps/icd/icd10online
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Available Data on the ADH Statistical 
Query System Website

Low birth weight data
Fertility data
Mortality data
Infant Mortality data
Hospital Discharge Data
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Access To the Website

From inside the Health Department 
Begin at the ADH Webpage 

http://healthycolleagu/

From outside the Health Department
Begin at 

www.healthy.arkansas.com
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Click Here
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Click Here
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Suppose You are Wondering 
About Deaths From Diabetes in 
Your County from 2003-2007
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Suppose You are Wondering 
About Deaths from Diabetes 
in All Counties in the Entire 

State from 1990 - 2007
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Suppose You are Wondering 
About Deaths from Diabetes 

in Your County for Black 
Women From 1990 - 2007

55



56



57



Click Here

Click Here

Click Here

58

1

2



5959

2

3

3.1

3.2

Click Here

Click Here



lick HereClick Here

Click Here

Click Here

Click Here

Click Here
60

4



Click Here

Click Here

Click Here
Click Here

61

4



Look Here

Sc
ro

ll 
D

ow
n

62



63



64

Suppose You are Wondering 
About Deaths from Diabetes 
in Your County, Broken Down 

by Age Group From 
2005 - 2007
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Suppose You are Interested in a 
disease that can have has 

differing diagnosis. 

For Example : Malignant 
Neoplasm's (Cancer)
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Number of Lung Cancer 
Deaths in 2005 - 2007 for the 

Entire State
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Suppose You are Wondering 
About Deaths from Breast 

Cancer in Your County from 
2005 - 2007
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Suppose You are 
Wondering  About Deaths 

From Cardiovascular 
Diseases in Your County 

From
2005 - 2007 
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Similar Reports can be Generated 
for the Above Five Categories by 

Following this Same Procedure for 
Each Area of Interest
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