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Health Assessment in Washington State. I'm Jane
Ballard. | helped create this course, along with

a team of other community health assessment

experts at both local and state health departments

in Washington and Oregon. | have a doctorate in
epidemiology and manage the Health Statistics and
Assessment Program at Snohomish Health District. |
have worked at Snohomish Health District since 2000.
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Basic Concepts of Data Analysis Series

. . . . . Basic Concepts of Data Analysis Series | § |
This series provides an overview for public health d z ﬂll.‘

PrOfeSSionaIS Of the baSiC Concepts Of data analYSiS Provides an overview fo_r publit_: health pr_ofessiona_ils of basic
and interpretation used in community health assess- o e oo rierpretation used n
ment. The training is intended to he|p profession- + Module 1: Uses and Overview of Public Health Data
l h k in Ub“C health ractice at state and + Module 2: Analysis and Interpretation of Public Health Data: Part 1
als who wor p p + Module 3: Analysis and Interpretation of Public Health Data: Part 2
local agencies hone their assessment skills. - Module 4: Presenting Public Health Data
Module 1 provides an overview of pUbIIC health + Module 5: Data Available to Public Health Professionals

data sources and uses. Module 2 introduces the
analysis and interpretation of public health data.
Module 3 continues the discussion of the analy-
sis and interpretation of the public health data.
Module 4 provides information on how to present public health data, and module 5
describes data available to public health professionals.

This series was developed by Washington State Department of Health in partner-
ship with the Northwest Center for Public Health Practice. Many of the examples
use Washington State or county level data, but the concepts they illustrate are rele-
vant to public health professionals in any location.
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Objectives

In this module we’ll focus on how to use data to answer assessment questions. We'll
also review some of the basic epidemiology and statistics underlying assessment
and introduce you to the concepts of some frequently used measures in assessment.
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Although we’ll describe how to calculate these

measures, the main goal of the module is to give Objectives [hm
you information to help you determine when and Module focuses on:
how the measures should be used and how to inter- * Howto use data to answer assessment questions

+ Basic epidemiology and statistics underlying assessment

pret their results.

+ When to use specific measures and how to interpret them

By the end of this module, you should be able to: By the end of this module you should be able to:
° Explain the purpose Of descriptive epidemiol— + Explain the purpose of descriptive epidemiology and how it is
o used for assessment

Ogy and hOW itis used for assessment - Describe why rates are important in doing assessment

* Describe why rates are important in doing * Name three kinds of rates
« Describe the two types of summary measures

assessment « Explain the purpose of standardizing rates through age

¢ Name three kinds of rates P Zdjustment
= 4} Health P i e

* Describe the two types of summary measures,
and
* Explain the purpose of standardizing rates through age-adjustment.

Epidemiology Defined

Let’s start with a basic definition. Epidemiology is Epidemiology Defined “ll.‘
the study of the distribution and determinants, or Epidemiology:

causes, of diseases and injuries (and, in fact, any Study of the distribution and

health event) in human populations. Epidemiology of diseases and injuries

is commonly divided into two branches: descriptive in human pop

and analytic. These two branches answer different

kl nds Of q uestions. Descriptive Epidemiology

Among which groups and places

Descriptive epidemiology answers such ques- s o0 odtcome oecingy
. Is an outcome occurring more or
tions as: less often over time?

* Among which groups and places is an outcome
occurring? and

* Is an outcome occurring more or less often over time?

Analytic epidemiology answers such questions as:

* What are the causes or associations of exposure and outcome? and

* What works to prevent or treat an outcome?

@) Health RER

Analytic Epidemiology

Generally in the field of public health, researchers use analytic epidemiology since
their focus is on identifying the causes, determinants, or relationships of exposures
and health outcomes. Using case-control and cohort studies and randomized clinical
trials to test hypotheses about cause and effect relationships, researchers can answer
such questions as:
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* Does cigarette smoking cause lung cancer?
* Does maternal pesticide exposure increase the Analytic Epidemiology “IL‘
I‘iSk Of miscarriage and fetal death? * |dentify the determinants of health outcomes
* Do high levels of social support from family * Case-control studies @ﬁ
+ Cohort studi
and other adults protect adolescents from L | D —P
engaging in riSky behavior? * Research to test hypotheses and cause-effect
The work of community health assessment usually refationships
d ti | ] ti d . | th. * Answers such questions as:
oes not involve ana y Ic epl emio Ogy’ SO 1S * Does cigarette smoking cause lung cancer?
module will not cover the measures used in analytic * Does matemal pesticide exposure increase the risk of
. . . miscarriage and fetal death?
ep[dem lOlOgY StUd Ies. * Do high levels of social support from family and other adults
You can find links to information about analytic i {,’fc,’tem dolescents rom Engaging In sk benavor?
. | ) = ) Health S =
epidemiology measures in the Resources at the end
of this module.
Descriptive Epidemiology
. . . Descriptive Epidemiolo
As | said, the assessment work done in public health D b 211 nl.
genera”y uses descriptive epidemiology/ which * Assessment generally uses descriptive epidemiology.
focuses on patterns rather than on questions of * Foouses on identifying patterns.
cause and effect ¢ Usedto:
L. '. . . * Monitor known health concems and identify emerging
Descriptive epidemiology is used to: problems
. . . * Identify changes over time
* Monitor known health concerns and identify - Priortze publc health problems
emerging problems SO we can intervene as  Target resources and interventions
B * Advocate for more resources
early .as pOSSI ble . ¢ Inform policy and program development
b Identlfy Changes over time  Evaluate programs and practices
* Prioritiz lic health problem Wi n R
oritize public health problems so we ca = @ Liealth S

focus our efforts where they’ll have the great-
est effect
* Target resources and interventions
* Advocate for more resources
* Inform policy and program development, and
¢ Evaluate the effectiveness of our programs and practices.

Descriptive Epidemiology Looks for Patterns

Descriptive epidemiology looks for patterns and the frequency of health events.
Let’s say you work in a program area concerned with childhood asthma. Some of
the things you might want to know are:

* How often are children hospitalized for asthma compared to other conditions?
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* Which groups are at highest risk for being
hospitalized for asthma and where do they

Descriptive Epidemiology Looks for Patterns “li.‘

live? and
* Are childhood asthma hospitalizations increas- Sl
ing or decreasing? i
To answer these questions you would use descrip-
tive epidemiology to look for the pattern and e g:j?;:;z’;t:;eo’f’fféz,’t’;
frequency of childhood asthma relative to person, S events relative to:
place, and time: E;’j;’”
* Characteristics of the children who are + Time
hospitalized ) ) , = @ Fealth e
e ZIP code concentrations of asthmatic children,
and
* Is the rate of hospitalization increasing or decreasing or is there a seasonal
variation?
Let’s pause now so you can check your understanding of the different types of
epidemiology. Please note that the exercises may take a moment to load.
Practice: Types of Epidemiology
Patterns Relative to Person
. , Patterns Relative to Person R
When we look at patterns relative to persons, we're ﬂ[l.‘

Which groups of people have the greatest risk of
developing a disease or other health outcome?

asking, “Which groups of people have the great-
est risk of developing a disease or experiencing a _

” Demographics Behaviors
health outcome?” Some of the common charac- A . Smoki

ge moking
teristics used to group people are: age, education, * Education * Alcohol use
. . . + R  Physical activi

race, gender, occupation, marital status, income or ace ysical actvty

* Gender - Many health outcomes

poverty, and ethnicity.

Most of these characteristics are considered to

+ QOccupation
¢ Marital status
¢ Income

are very strongly
associated with age

a and gender.

be demographic information, but we can also look - Ethnicity g Age and gender data are
at patterns in people’s behavior—such as smoking, ——
alcohol use, or even physical activity. —

We categorize people most commonly by age and gender for two reasons. First,
many health outcomes are very strongly associated with age and gender. And
second, this kind of demographic information tends to be more readily available
than other kinds of characteristics.

For many of these characteristics, we use different strata, or categories, depending

= D Fealth
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on the purpose of our analysis. For example, age strata for children will be defined
differently if the topic is teen pregnancy than if asthma or immunization rates are
being studied.

Person Data Example

Let’s look at an issue to be aware of when consid-

ering data on persons- Here we see data on mOtor Motor Vehicle Injury Hospitalization Rates by Age and Gender,
. .« . . . . . Spokane County, 2001-2005

vehicle injury hospitalization rates by age in

Spokane County, averaged over a five-year period.

S
EE———

The pattern shows two age groups that have high e
R
.

Person Data Example M. |
1

hospitalization rates—the 15- to 24-year-old age
group and the 65 and older age group.

o 1-14 M Mal
Here are the same data stratified by both age o
. <1
and gender. This graph reveals an even more
. K . 0 40 80 120 160
pronounced pattern with higher rates for males in Rate per 100,000 -
L i
every age group and, in particular, the 15- to 24- *
year-old group.
Stratifying by Race/Ethnicity N - ,
o ] Stratifying by Race/Ethnicity Y
Another characteristic commonly used to stratify Ll
| . th . -t W th t f * Race is a marker for social, cultural, economic, and
peop € IS race or etnnici Y € use IS Ca egory or political factors that influence health.
a number of reasons. * Analyzing data by race is essential for identifying
. . . disparities in health outcomes and developing
Race is a marker for social, cultural, economic, solutions.
and political factors that influence health, and " Some problems with racial and ffnic
. . . categories:
analyzmg data by race is essentlal When we Want * May not reflect individuals’ self-identification
to identify racial or ethnic disparities in health * Defintions change over time
. . ° H little, if biological i
outcomes and develop strategies for addressing the e e Tany, pbbgeR meanng
. o . K = May reinforce negative stereotypes
SOCIa[ and economic lneqUItleS that underlle them. * Information may be missing from data sources
AS With age and gender/ CaUtiOn ShOUld also be L li’HeaiH,i www.doh.wa.gov/Data/Guidelines/Raceguidei.htm :‘:[:::W:;zxf;";:‘;::’;_

used when stratifying by race and ethnicity. For one
thing, racial categories that people are forced to choose when filling out a form may
not reflect an individual’s self-identification. And for another thing, the categories
change over time. For example, it wasn’t until the 2000 U.S. Census that people
were offered the option for choosing multiple races.

Also, keep in mind that racial categories are social and historical concepts with
litle—if any—Dbiological meaning. By presenting health data by race—especially
data on individual risk behavior—we may reinforce negative stereotypes and stigma-
tize communities of color.
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Finally, information on race and ethnicity is frequently missing or incomplete in
some data sources. Small numbers may also be a concern when analyzing data by

race.

For these reasons, investigators should clearly understand their rationale for
using race and ethnicity as factors in their analysis. Public health professionals in
Washington State can refer to the guidelines on using race and ethnicity posted on

the Department of Health Web site.

Two Cautions on Stratifying Groups

Id like to emphasize two cautions about patterns

relative to person. You've probably heard that
“correlation, or association, is not causation.”

Remember that we're looking for patterns—not for
causes. So, for example, even though you may see
a pattern in obesity rates by income that suggests

a relationship between poverty and obesity, you
cannot infer that being obese causes poverty, nor

that being poor causes obesity.

Also, keep in mind the difference between group
risk and individual risk. You may identify a particular

Two Cautions on Stratifying Groups

N~
| I’ I |

+ Correlation is not causation!
+ Can't infer cause from a relationship.
« Group risk vs. individual risk

+ Individuals with group characteristics
aren't necessarily at risk.

* The relationship between risk factors and
health outcomes is complex and can't be
reduced to a single factor.

= @ Health

Northwest Center for
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group of people with certain characteristics who have a much higher rate of disease.
But that doesn’t mean that each individual who has those characteristics is at higher

risk of experiencing that disease.

For example, within a group of people who smoke, not all of them will develop
lung cancer. This is because the relationship between risk factors and health
outcomes is complex and can’t be reduced to a single factor.

Patterns Relative to Place

Patterns relative to place indicate the geographic

or spatial distribution of disease. They answer the
question “Where is the health outcome occurring
most frequently?” Different geographic levels are
used to answer that question: state, county, and sub-
county areas such as ZIP code areas or census tracts.
Geographic areas can also be grouped by specific

characteristics, such as rural and urban.

Location of occurrence can mean several differ-
ent things. Usually with health outcome data, loca-

Washington State Department of

Health

Patterns Relative to Place

Where is the health outcome
occurring most frequently?
* Geography
* Place of occurrence:
* Residence
° Employment
° Occurrence
Rate per 100,000

00-13.0 [l 26.0-39.0
[ 13.0-26.0 M 39.0-52.0

= @ Heallth

Motor Vehicle Injury Death Rates by County
of Residence Washington

State, 2001-2005

Source: Washington State
Department of Health

Northwest Center for
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tion means the residence of the person experiencing the health event, because
we're interested in the health status of our county or state population. However, it
could mean place of employment if the topic is work-related injuries. Or, it could
mean the location where something happened, such as a car accident or a food-

borne disease outbreak.

Often, place is defined in terms of traditional political boundaries such as state,
county, or municipality. Although communities may not have specific spatial bound-
aries, they can be loosely defined by groups of census tracts or ZIP codes. Mapping
your data can provide a quick visual overview, as in this map of motor vehicle
deaths over a five-year period by county. One note of caution, though: the State
Center for Health Statistics provides tables for injuries by county of occurrence and
county of residence. It is important that you know which table you are using and

which location the data represent.

In this map, the relative difference in motor vehicle injury death rate is shown
across the state, but we don’t know if it represents where the injury happened or
where the driver lived, based on the graphic alone. You need to understand your
data and know what it represents. In this case the data represent motor vehicle

deaths by county of residence of the person who died.

Patterns Relative to Time

We look at patterns in time to answer the ques-
tion “Is the frequency of the health outcome chang-
ing—either, increasing or decreasing—over time?”
Usually, frequency is examined by annual or even
seasonal trends. But during an outbreak, daily or
hourly changes in the occurrence of disease may be

important.

Patterns according to time are best visualized
by trend charts. Here is a trend chart that shows
seasonal variations in the incidence of E. coli cases
in Washington State. And here is another chart

Patterns Relative to Time mlL‘

Is the frequency of the health
outcome changing over time?
* Time interval:
° Annual trends
* Seasonal occurrence
* Daily or hourly changes
* Defining the start of an event:
¢ Onset of symptoms
* Diagnosis
* Disease report

* Date and time of birth or death

See Module 4, Presenting Public Health Data, for
[l tion about ways to present data.

Motor Vehicle Injury Hospitalization

Rates by County, 1990-2005
140

120
100

®
=3

per 100,000
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o

Age-Adjusted Rate
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o
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IS

Source: Washington State -8~ King County
Department of Health
P Clark County
& Yakima

showing motor vehicle injury hospitalization rates in three counties from 1990 to
2005. The rates appear to be decreasing in all three locations.

Different criteria can be used to determine when an event occurs. For example,
a communicable disease can be dated according to when symptom:s first presented,
when the disease was diagnosed, or when it was reported to public health authori-
ties. Events such as birth and death have both a date and time of occurrence.

Washington State Department of

Health

Northwest Center for
Public Health Practice



Basic Concepts of Data Analysis for Community Health Assessment
Module 2: Analysis and Interpretation of Public Health Data:
Part 1

Transcript

By the way, module four of this series looks in more detail at various ways to pres-
ent data.

Let’s pause now so you can answer a question about the material we’ve just
covered.

Practice: Person, Place, Time

Summary Measures
Summary Measures P
So far, we've looked at data related to person, place, i 5l
and time. But a data set is a just collection of indi- * Summarize data to reveal patterns and e
. . . make comparisons
vidual data points or records, each of which repre- e
. * Measures used depend on type of data collection of
sents a single person or occurrence of some event. and question asked il
We need to summarize those data points in order * Measures of central tendency o
h . d k . « Continuous scale ?er r:}ec:erntsin
to see their patterns and make comparisons. . Measures of frequency agngle g
We summarize the data points by calculating * Categorical data instance of
+ No continuous scale an event
what we broadly refer to as summary measures.
Which measures we use depend on the type of data
’ T T ’
we're using and the purpose of the questions we're i

asking.

There are two types of summary measures—measures of “central tendency” and
measures of “frequency.” Central tendency refers to the data that can be measured
on a continuous scale, such as age in years or the Injury Severity Score.

Measures of frequency usually summarize data that are categorical in nature and
cannot be measured on a continuous scale, for example, births, deaths, or disease.
However, continuous data can be also aggregated for summarization, for example,
the age group “0-17 years” or the income category “less than $50,000 a year.”

Let’s pause so you can check your understanding of these concepts and then we'll
look at two measures of central tendency (in other words, continuous data), the
mean and the median.

Practice: Summary Measures

Mean

The mean is often called the average. In this example, we’re interested in the mean
or average age at death from firearm injury. We calculate the mean by adding
the ages of all the cases and dividing the total by the number of cases. We get a

, Washington State Department of
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mean age of victims from firearm injury deaths of
38.3.The mean is convenient and easy to calculate
but it is strongly influenced by extreme data points,
or in technical terms, outliers. In this example, the
81 year old is an outlier and affects the mean by
inflating it. You can see that if we remove the 81
year old, the mean, or average, is quite a bit lower

than when we include it.

Median

Because the mean is affected by extreme points, it’s

often preferable to use the median.

First we must order the data from lowest to high-
est. Then we calculate the median by selecting the
data point, or case, that lies midway between the
end points so that there are an equal number of
cases on either side of the number. When you have
an even number of cases, the median is the aver-
age of the two middle cases. In this example we
want to know the median age of the people who
died by firearms. As you can see, the median age
is much lower than the mean age and isn't affected
by extreme data points. In fact, if we remove the

outlier, the median isn't particularly different.

Module 2: Analysis and Interpretation of Public Health Data:

Mean “Il.‘

+ Often called the average

+ Calculate by adding the ages of all the cases and dividing the
total by the number of cases

« Convenient and easy to calculate
« Strongly influenced by extreme data points (outliers)

Record# Age Gender Cause of death

67784 18 M Firearm Injury 18

67785 53 M Firearm Injury + 53
67786 26 F Firearm Injury + 26
67787 81 M Firearm Injury + 81
67788 23 F Firearm Injury + 23
67789 25 M Firearm Injury + 25
67790 42 M Firearm Injury + 42

268 + 7= 38.3 mean

= @ Fealth

Median “ll:

« Order data from lowest to highest

+ Calculate by selecting the data point midway
between the end points

« Not affected by extreme data points

Record# Age Gender Cause of death

67784 18 M Firearm Injury

67785 53 M Firearm Injury

67786 26 F Firearm Injury 25+ 26 =255 median
67787 81 M Firearm Injury 2

67788 23 F Firearm Injury

67789 25 M Firearm Injury

67790 42 M Firearm Injury

= @ Fealth

Let’s pause so you can answer a question about what we’ve just covered.

Practice: Median

Measuring Frequency

As | mentioned earlier, the two types of summary

measures are measures of central tendency and
measures of frequency.

In community health assessment practice, we're
usually interested in looking at the frequency of
health events. The most commonly used measures
for assessing frequency are counts, ratios, propor-
tions, percents, and rates. These measures can be
used with both continuous and categorical data.

Washington State Department of

Health

Measuring Frequency M‘

» Most commonly used measures of frequency:
» Counts ”ﬁ'H\
- Ratios 2:1
* Proportions 1/‘2

+ Percents %

* Rates 3
93,180

* 100,000 = 33.3 per 100,000

+ Can be used with continuous and categorical data

Northwest Center for
Public Health Practice
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Counts

Counts are the simplest measure of frequency. A
count is just the actual number of health events in
the population of interest. Counts are commonly
used for program planning (to gauge the magni-
tude of the problem) and for the identification of

rare (or in technical terms, sentinel) and severe

events. These rare or severe events should trigger
action even though the number of cases is small (for
example, the first case, in a specific area, of West

Nile virus or measles).

The use of only counts has several limitations,

Counts

+ Actual number of health events (in a specific
population, place, and time)

+ Used for:

problem

« Identify rare events: So rare or serious that any
occurrence raises concern

+ Limitations

+ No information on risks

= @ Heallth

+ Program planning: Describe the magnitude of the

+ No indication of problem'’s relation to size of population

Northwest Center for
Public Health Practice

ul

however. Counting events or cases does not give any indication of the problem in
relation to the size of the population. For example, 10 cases of influenza in a school
population of 50 students is a greater public health concern than 10 similar cases in
a student population of 500. And also, the use of counts alone does not provide any
information on the risks associated with having the event or disease.

Ratios

A ratio compares two dissimilar things by dividing
one quantity by another. For example, say a group
of people has 5 women and 7 men. The ratio of
women to men is 5 to 7. A ratio is also a general

term for rates or proportions.

Ratios are used in public health to identify dispar-
ities. An example of this use would be the analysis
of infant mortality by race. In King County for the
combined years 2002 through 2006 infant mortality
among American Indians and Alaskan Natives was
14 per 1000 births whereas it was 4 per 1000 births

Ratios

« A ratio is a comparison
of two dissimilar things.

+ Ratio = general term for
rates or proportions.

« ldentify health disparities

Infant mortality rates (King County 2002-2006 combined)
14 per 1000 births
4 per 1000 births

American Indian/Alaska native

White

Ratio = 3:1 (3 x)
N m—
= @D Health

Northwest Center for
Public Health Practice

for Whites. This is a ratio of 3:1 or 3 times the infant mortality for American Indians
and Alaskan Natives compared to Whites in King County.

Proportions and Percents

In our group of men and women, we can also express the relationship of women to
the entire group as a proportion, or a percentage, of the total number of people. A
proportion or a percentage is a kind of ratio in which the part of the group affected
must come out of the population at risk. In mathematical terms, we would say that

Washington State Department of
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the numerator must be drawn from the denomi-

. Proportions and Percents | 7 F
nator. For example, our group contains 12 people. D {hl_‘
The proportion of women in the group is 5 divided - A proportion or a percentage =
by 12. We can also express this fraction as 42 per special kind of ratio

o + Group affected must come out
1 00, or 42 %). of the population at risk.
As you can see, proportions and percents are * Proportions and percentages
. essentially the same measure.
essentially the same measure. By the way, the value - Never exceeds 1 or 100%.
of a proportion never exceeds 1, or 100 percent. R pEsH TP
3 . below poverty
An example of percents or proportions is a Bicnatal care: percert F biths o .
thich tal tarted in first -
poverty measure such as the percent of popula- sl o L 75 = 42per 100 42%

tion below the designated level of poverty income.

Another example is a prenatal care measure, for

example, the percent of births in which prenatal care started in the first trimester.
Let’s pause so you can answer some questions on what we’ve just covered.

m @) Health N

Practice: Counts, Proportions, Ratios
Practice: Percents

Practice: Limitations of Counts

Persons “at Risk”

. Persons “at Risk”
Before we go on to look at rates, | want to discuss

a term you'll often hear in assessing community * All people to whom the event
. . could have happened
health: “Persons at risk.” Persons at risk are the PP
. . . ¢ Usually, everyone living in the
people in the total population, or in other words, geographic area during the
the denominator, to whom the event or health fime period of interest
.. . . * Under certain conditions, may
condition being studied could have happened. exclude some persons from the
Usually this is everyone living in a specific fotal population

geographic area during the time period of inter-
est. Under certain conditions, however, we exclude
some persons from the total population. For exam-
ple, when looking at prostate cancer, we would
exclude women.

Take a moment to check your understanding of this concept.

m @D Health T e
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Practice: Persons at Risk

Rates

We generally use rates to estimate risk. Risk, by the
way, as used by epidemiologists, is the probability
or likelihood that an event will occur, for example,
the likelihood that an individual will become ill or

die, within a stated period of time.

Rates measure events in relation to the size of
the population in which they occurred in a specific
time and place, or in other words, the population
at risk. Rates allow us to compare the risk of health
events across different groups of people, places,
and times. And rates help us to describe the burden

Rates “ll. ‘

* Risk = the probability or likelihood that an event
will occur
* A measure of events

* In relation to the size of the population in which they
occurred

* In a specific time and place

* Compare the risk of health events across different
groups of people, places, and time periods

* Describe burden of disease or other health event
in a population over time

Northwest Center for

= D Fleaith

Public Health Practice

of disease or other health events in a population over time.
Let’s look at an example to help clarify the concept of rates.

Rates Example: Hepatitis A Cases

Here’s a table showing Hepatitis A cases in two

Washington counties from 1999 through 2001.

There are 31 cases in Cowlitz County and 32 cases

in Spokane County.
Some of the questions we might ask are:
* Where is the risk of Hepatitis A higher?
* Is this a lot of cases?
* What other information do we need?

Although the absolute count of Hepatitis A cases is
higher in Spokane, what we really want to know

is if there are disproportionately more cases in

Rates Example: Hepatitis A Cases |‘ I ‘
Location # cases Time period
Cowlitz County 31 1999-2001
Spokane County 32 1999-2001

* Where is the risk of Hepatitis A higher?
« s this a lot of cases?

» What other information do we need?

Northwest Center for
Public Health Practice
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Spokane County than in Cowlitz County. To answer that question, we need to deter-
mine the total population at risk and then calculate the rates for each county.

Calculating Rates

You calculate a rate by taking the number of persons experiencing an event—such as
Hepatitis, hospitalization, death, or birth—and dividing that number by the number
of persons at risk of experiencing that condition. Remember, “persons at risk” refers

Washington State Department of

Health
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to the people in the total population to whom the
event or health condition we're studying could have

happened.

When calculating a rate, both the numerator (the
persons experiencing an event) and the denomina-
tor (the persons at risk of experiencing that condi-
tion) must represent the same time period and

place.

We express rates in terms of standard units of
population to make comparisons easier. For exam-
ple, 37.3 per 100,000 is easier to read and discuss
than 0.000373. The standard unit of population

Calculating Rates “IL;
|

Number of persons
experiencing the event

x K

Number of persons “at risk” of
experiencing the event

Remember, both numerator and denominator must
represent the same time and place.

K = A standard unit of the population (per 100, 1000,
or 100,000)

37.3 cases per 100,000 0.000373 cases per person

= @ Heallth

that you use when you calculate a rate is based on convention.

Rates Example Again

Let’s look again at our Hepatitis A cases in Cowlitz
and Spokane counties and the questions we asked.
* Where is the risk of Hepatitis A higher?

e What other information do we need?

To answer those questions, we've added some
additional information about the total population
in those counties. Notice that although we’re now
using two different sources of data, case counts and
population data, we still must use the same time

period for each.

By using our formula to calculate a rate in each

Rates Example Again I I ] ‘
Hepatitis A Cases

Ave. Annual

Population
Location # Cases Years 1999-2001 Ave. Annual Rate
Cowlitz County 31 + 3 + 93,180 = 11.1 per 100,000

people per year
Spokane County 32 o+ 3 + 419,016 = 2.5 per 100,000

people per year
Q. Where is the risk of Hepatitis A higher?

i Note: When comparing
A. Cowlitz County

rates in different places,
. . use the same time
Q. What other information do we need? period for each place.

A. Total population for each county.

/i’v Northwest Center f
= 4V Health Public Health Pracice ™8

county, we can see that the rate of Hepatitis A was higher in Cowlitz County than in
Spokane County. So we can say that in this time period, the risk of hepatitis A was

higher in Cowlitz County.

Let’s pause so you can check your understanding of what we’ve just covered.

Practice: Counts, Ratios, Rates

Washington State Department of

Health
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Type of Rates

Several common types of rates are used in descrip-
tive epidemiology. In this section we'll look at crude
» Category-specific rates

rates, category-specific rates (such as age, gender, (.0, age, gender, race) ’

Type of Rates “ll-‘

» Crude rates

and race), and age-adjusted rates, and when to use . Age-adjusted rates

each one. ’

Crude Rates

Crude rates are calculated by dividing the total
number of events by the total population at risk of

- |y
the event. In our Hepatitis A example, we calcu- O Health
lated the crude Hepatitis A rates for Spokane and
Cowlitz counties. Crude Rates ; r/

We use CrUde rate§ When we Wa'nt to express the « Total number of events divided by total population
actual observed rate in the population. Crude rates at risk of the event.
should be the first place to start before we do any + Tell us the actual observed rate.
other analysis. « First place to start before doing other analysis.

A specific kind of a crude rate is a crude death + Death rate is a specific type of crude rate.

h | | d d h + Crude death rates can be either from all causes of death

rate. W en YOU calculate a crude deat rate/ or cause-specific (e.g., from coronary heart disease).

depending on what question you want to answer,
you can include deaths from all causes or just
deaths from a specific cause, such as coronary heart
disease.

Remember that as with all rates, the numerator
and denominator must be a part of the group of interest, in other words they must
share the same time and place.

, T T lorthwest Center for
b @) Fealth L e

Practice Crude Rates

Category-Specific Crude Rates M

Category-Specific Crude Rates

We can also calculate crude rates for categories

+ Rates for categories of the population based on
particular characteristics

« ldentify specific populations to target for intervention

of the population based on particular characteris- - Numerator and denominator must be from the group of
) interest
tics, such as age, gender, and race. These rates are Heart Disease Mortalty
. .. Death: 3 R
sometimes referred to as age- or gender-specific Place Ao omib opimsen doomo
H H ' H Clallam County <45 17 162,793 10.4
rates and can help us.ldentlfy specific populations ooy e T o o
to target for intervention. Yakima County O 836 69449 12038
(2001-2005) <45 72 762,488 9.4
45-64 379 241,716 156.8
65+ 2,016 128,092 1,5673.9

, Washington State Department of
/I ’ Northwest Center for
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In category-specific rates, the numerator and denominator must both be drawn
from the group of interest, rather than the total population.

Let’s look at the crude rates of heart disease deaths in two counties—Clallam and
Yakima. It appears that Clallam County has a higher rate than Yakima County.

But if we break these data into three age groups, we see a slightly different story.
Now you can see that although the rate is still slightly higher for those under 45 in
Clallam County, it’s actually lower in the two older age groups.

Let’s pause so you can answer some questions on what we just covered.

Problem with Crude Rates

Although crude rates are the foundation of other
rates, we rarely use them alone. The problem with
the crude rates we calculated is that they don’t
account for underlying demographic differences
between communities (or between time periods)

that can affect rates.

To apply this concept to our heart disease death
data in Clallam and Yakima counties, let’s take
a look at what the populations in those counties
look like. This is a population pyramid for Clallam
County and here’s one for Yakima. You can see that

the population in Yakima is much younger.

Problem with Crude Rates MIL‘

Don't account for underlying demographic differences that can
affect rates

Clallam County Population Distribution By Yakima County Population Distribution By
Age and Gender, 2005 Age and Gender, 2005

85+
Males 808 Females

@wp1111777
e
BRR
Lo
bR

Age Group

M
SIS
TR
Dbl
BN

4% 3% o 1% 0% 1% 2% 3% 4%
Percent of Total Population

4% 3% 2% 1% 0% 1% 2% 3% 4%
Percent of Total Population

So we have to ask: Is the higher rate of heart disease that we observed in Clallam
simply attributable to the fact that a higher proportion of older people live there?
We can’t answer this question with crude rates. Instead we need to standardize

the rates through a process called age adjustment.

Age-Adjusted Rates: Standardization

The occurrence of many diseases is correlated with
age. The incidence of chronic diseases (such as
coronary heart disease) naturally increases with
age or, as with cancer, often takes a long time to
develop. Other diseases, such as STDs, are found
more often in younger age groups because they're
related to behaviors that are more prevalent in

younger people.

So why is this important? We would expect to
find more chronic diseases in areas with older

Washington State Department of

Health

Age-Adjusted Rates: Standardization mll.

« Occurrence of many diseases is correlated with age.

Population 1 Population 2
o000 0060 o Persons
'Y X X&) ® 000 with STDs
{ 2NN ©0 006 @ younger
(Ol BONG@) ® 000 @ older

+ Observed differences may be due to the difference
in age structure.

+ Is there a difference in occurrence due to factors
other than age?

Northwest Center for
Public Health Practice
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populations—and areas with younger populations are likely to have higher STD
rates. This means that any observed differences between areas with different age
distributions may simply be attributable to the difference in age structure rather than
to factors that can be affected by public health interventions.
What we really want to know is whether there is a difference in the occurrence
of the disease due to factors other than the age of the populations. In other words,
once we remove age from the equation, is there any remaining difference in rates?

Two Solutions to the Problem

We have two solutions for comparing popula-
tions with different ages. We could make compari-
sons between two populations using age-specific
rates. However, it's cumbersome to make so many
comparisons. And in the end, it doesn’t capture
what’s happening in the total population. Usually

we want a summary measure.

The way to get a summary measure is to construct
age-adjusted rates. Age-adjusted rates will give us a
summary measure that takes into account the differ-
ences in the underlying age distributions of different

populations.

Age Adjustment

Age-adjustment means that we weight the observed
age-specific rates by a “standard” population. In the
United States, the standard population is usually the
most recent U.S. Census population. The resulting
age-adjusted rate represents the hypothetical rate
that would be observed if the populations of inter-
est had the same age distribution as the standard

population.

After we calculate age-adjusted rates for Yakima
and Clallam counties, we see that Yakima actually
has a higher rate of heart disease. This age-adjusted

Two Solutions to the Problem

« Compare only age-
specific rates

Population 1
10-14 year olds w/STDs

ul

Population 2
10-14 year olds w/STDs

Total # of 10—14 year olds

+ Construct age-adjusted _15-19 year olds w/STDs

rates

+ Gives a summary

Total # of 10—14 year olds
15-19 year olds w/STDs

Total # of 15—19 year olds
20-24 year olds w/STDs

Total # of 15—19 year olds
20-24 year olds w/STDs

Total # of 20—24 year olds

measure to account

for differences in the

underlying age
distributions of
populations

25-29 year olds w/STDs

Total # of 20—24 year olds
25-29 year olds w/STDs

Total # of 25—29 year olds
30-34 year olds w/STDs

Total # of 25—-29 year olds
30-34 year olds w/STDs

Total # of 30-34 year olds
35-39 year olds w/STDs

Total # of 30—34 year olds
35-39 year olds w/STDs

Total # of 35-39 year olds
40-45 year olds w/STDs

Total # of 35—-39 year olds
40-45 year olds w/STDs

Total # of 40—45 year olds

Total # of 40—45 year olds

Age Adjustment

= @ Feallth

ul

+ Weight the observed age-specific rates by a
“standard” population

» Represents hypothetical rate if the population
of interest had the same age distribution as the

standard population

Deaths Population
Place from HD per year
Clallam County 975 65,473
(2001-2005)
Yakima County 2,467 226,459

(2001-2005)

Rate* per
100,000

183.1
(crude = 297.8)
223.6
(crude = 217.9)

* Age-adjusted to projected US population in year 2000.

Northwest Center f
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Public Health Practice "™

rate might point to modifiable risk factors for heart disease in Yakima (such as
obesity) because age is no longer the reason for the high rates. Whenever we want
to compare rates between two different geographical areas and we do not want age

to be a factor, we need to do age adjustment.
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Challenges and Benefits of Age-
Adjusted Rates

There are three problems with age-adjusted rates.
Because they're hypothetical constructions, they do
not reflect the exact count of events. Also, if you
don’t have information on age, those cases without
age information will be excluded. And finally, age
adjustment can be difficult to explain to the general

public.

In spite of these challenges, age-adjusted rates
are very useful because they help us identify areas
with high rates of disease by taking into account the

+ Challenges:
+ Hypothetical, so do not reflect exact count of events
+ Exclude cases in which age is unknown

+ Can be difficult to explain to the general public

» Benefits:
+ Help identify areas with high rates of disease
+ Account for age structure of populations

+ Help identify opportunities for PH interventions

Northwest Center for
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Challenges and Benefits of Age-Adjusted Rati:l:‘

age structure of their populations. In other words, they help us identify opportunities

for public health interventions.

Let’s pause so you can answer some questions on what we just covered.

Practice: Age-Adjusted Rates

Summary

To summarize, in this module we looked briefly at
the difference between analytic and descriptive

epidemiology.

Analytic epidemiology conducts studies to look
for causes or associations of exposure and diseases
or conditions. In contrast, descriptive epidemiology
looks for patterns and frequency of health events.
Descriptive epidemiology is most frequently used in

public health assessment.
We use a number of different measures to

describe health events. One category of summary

+ Analytic epidemiology looks for causes and conditions.
- Descriptive epidemiology looks for patterns and frequency.
+ Summary measures:
+ Measures of central tendency (mean and median).
« Measures of frequency (counts, proportions, rates).
+ Rates allow comparison and estimation of risk.

« Three important rates: crude rates, category-specific crude rates,
and age-adjusted rates.

« Crude rates do not take into account population differences in age.

+ Age adjustment accounts for differences between populations.
- Don't always reflect the actual count of events.

Northwest Center for
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Summary “ll.‘

measures are the measures of central tendency, which measures continuous data

and includes the mean and the median.

Another type of summary measure are the measures of frequency, which are
used to measure categorical data and include counts, proportions, and rates.

Rates are used for estimating risk. They allow us to compare data from differ-
ent times and places and from different sizes of populations. Keep in mind that it
is always important to look at the data to determine if they make sense or if small

numbers are creating unreliable results.
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Three important rates for doing assessment are crude rates, category-specific
crude rates, and age-adjusted rates.

A major problem with crude rates is they do not take into account population
differences in age. Different populations can be compared only after we perform
an age-adjustment on the data in order to account for the differences that may be
simply a result of differences in age groups in the populations. It's important to keep
in mind, however, that age-adjusted rates don't reflect the actual counts of events.

Resources
Resources I I

If you would like to learn more about the concepts

. h d | . h [ f Washington Department of Health

n t IS modu e/ YOU mlg twant tO exp ore some o « Guidelines on Using Race and Ethnicity

the resources listed here. Related online modules from the Northwest Center for Public
Health Practice

Washington Department of Health « Data Interpretation for Public Health Professionals

i . i o « Study Types in Epidemiology
Guidelines on Using Race and Ethnicity

www.doh.wa.gov/Data/Guidelines/Raceguide.htm

Related online modules from the Northwest
Center for Public Health Practice

Data Interpretation for Public Health Professionals
www.nwcphp.org/data

Study Types in Epidemiology
www.nwcphp.org/study-types

, TS ITH lorthwest Center for
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Now, if you're ready, please go on to the final test.
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