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What Is Epidemiology in Public Health
Practice?

Welcome to “What is Epidemiology in Public Health
Practice?” My name is Victoria Holt. As a nurse,

I've worked in a variety of hospital and clinic prac-
tice settings, including public health clinics in East
Tennessee and North Carolina. More recently, as

an epidemiologist, I'm a faculty member at the
Northwest Center for Public Health Practice at the
School of Public Health and Community Medicine at
the University of Washington in Seattle. And for the
last 15 years, | have also been a faculty member in the Department of
Epidemiology at the University of Washington, where | currently teach
classes in epidemiologic methods.

Victoria Holt, RN, MPH, PhD

W Northwest Center for Public Health Practice www.nwcphp.org

Course Obijectives

This three-quarter hour course offers an overview
of the purposes and uses of epidemiology in public

Course Objectives

This module provides an overview of the purposes

health practice. In particular, public health profession- o ol | il e
aIs WhO are unfamiliar Wlth epidemiology will flnd By the end of this module you should be able to:
it USGfUl. lt ShOU|d also prOVide a roadmap to help » Describe the components of the definition of
you use the other online modules on epidemiology, “hldsmilblogy

which are available through the Northwest Center for ~ BSAOnESEnd Spaln B RS SROSIRcns

i . concepts, principles, and terms
Public Health Practice. _ o
« List and describe six examples of the use of

By the end of this 45-minute module you should be epidemiology in public health practice
able to understand and describe the essential compo- %
nents of the definition of the science of epidemiology.

You should also be able to recognize and explain the core basic
epidemiologic concepts, principles, and terms presented in the
module.

Finally, you should be able to list and define or describe six
commonly occurring examples of the use of the methods and tech-
niques of epidemiology in the field of contemporary public health
practice.

Epidemiology Is the Study of...

What is epidemiology? One common definition states that epidemi-
ology is the study of the distribution and determinants of disease in

human populations. 1
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Let’s take this definition apart a bit to examine
it. Studies of the distribution of disease are often
referred to as descriptive epidemiology. In these
types of studies we focus on describing the occur-
rence of disease by describing the types of persons,
the places, and the times during which the disease is
most likely to occur. These types of studies are often
conducted using readily available public health data.

When we study the determinants of disease, we
are using analytic epidemiology. In epidemiology,
we often talk about the agent, host, environment
triangle. The concept of this triangle is useful as we

the distribution Descriptive
person, place, time epidemiology

and determinants Analytic
agent, host, environment epidemiology

of disease (and health events and health)

in human populations Agent

— and the application of
this study to the contro/
of health problems

A

Host = Environment

review factors in each of these realms that may be important in caus-

ing disease. We'll talk a bit more about this later.

Although our traditional definition of epidemiology focuses on
disease occurrence, we can also apply this study process to other
events, for instance, injuries. We can also study determinants of

health rather than illness.

A crucial aspect of this definition for public health practice is that it
includes not just study of diseases or health events, but also requires
the application of the results of the study to the control of health prob-

lems in the community.

Epidemiological Concepts and Principles

Several core concepts and principles guide the disci-
pline of epidemiology.

First, we assume that health events and diseases are
not randomly distributed in a population, but rather
that they occur according to a pattern or patterns of
some sort. Observing and recording these patterns
allows us to identify the determinants, or causes, of
health events and diseases.

Another core concept in the field of epidemiol-
ogy is that our focus is not on individuals, but rather
on entire populations, in which the distribution and

Epidemiological Concepts and Principles

+ Events and diseases are not randomly
distributed in a population.

» Determinants of events can be

identified.

» Determinants are studied for
entire populations.

+ Prevention and control in the population are the main
focus, rather than diagnosis and treatment of
a single patient.

+ Epidemiology uses rates to study populations and
develop prevention and control programs.
e

determinants of events and diseases are studied. An important aspect
of this focus is that we emphasize disease prevention and control
in these populations. This is in contrast to clinical medicine, which

2
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focuses on the diagnosis and treatment of events and diseases in indi-
vidual patients.

Finally, epidemiology uses rates to compare distributions and deter-
minants of events and diseases among populations of different sizes,
providing the basis for the development of public health prevention
and control programs. No other public health discipline makes use of

rates in such a comprehensive and fundamental way.

Rates Commonly Used in Epidemiology —
. ) ) Rates Commonly Used in Epidemiology
Because rates are so important in the practice of
epidemiology, let’s focus here on three key rates Mortality rate e
. . . # deaths in time period 44,770 deaths _
commonly used in public health. We are often inter- T oouaen 6,207!046;)?_ +100,000=721.3 pr 100,000
ested in communicating the occurrence of death, or Incidence rate —

. . . # ly diagnosed |-
mortality. Although we might first record and note lsease Infime period 485 new cases 100 000262 pr 100000
H . # at risk of di i lati 935,670 pop.
just the number, or count, of deaths in a commu- s " —

A . . Prevalence (a proportion, not a rate)
nity, using mortality rates relates the frequency of # existing cases of d {\(\]
. . . # in population 20,000 people
these deaths to the size of the population, allowing viiBanaiee |
. . . 663,661 pop. 2 =3.0 per 100 or 3%
comparison of the mortality occurrence in popula- A 8
t[ons Of dlfferent SlZeS. In CaICulatlng mortality rates, w For more information on this topic, see the NWCPHP Data Interpretation online module

we use the number of deaths among a population

over a specified time as the numerator and the number of people
in the population during that time as the denominator, and then we
multiply the result by 1000 or 100,000.

For example, in Washington State, in 2004, 44,770 residents died,
and the state’s population was 6,207,046 that year. To calculate the
mortality rate we divide the number of deaths by the total population
and multiply by 100,000, yielding a mortality rate in 2004 of 721.3
per 100,000 population.

Incidence rates are defined and calculated in a similar manner. For
example, from January 1 to December 31, 2005, there were 586 new
cases of pertussis diagnosed in Montana, and the state’s population
was 935,670 that year. This gives us a pertussis incidence rate 2005 of
62.6 per 100,000 population during 2005.

Prevalence is another commonly used term in epidemiology; it is
actually not a rate because it is not calculated over a period of time.
Rather, it's a proportion—the proportion of the population that has a
certain disease or characteristic at one point in time. We calculate it
by dividing the number of people with the disease of interest by the
number in the total population and then multiplying by 100 to express 3
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it as a percentage. In Alaska in 2005 there were 20,000 residents
living with diabetes, and the total population of Alaska that year was

663,661, for a diabetes prevalence of 3%.

What Do We Mean by Distribution?

Let’s go back to our initial definition of epidemiol-
ogy for a moment. Remember, one part of the defini-

What Do We Mean by Distribution?

. . . . . . . How many persons are affected (that is, ’ '
tion is study of the distribution of disease, which we burden of disease)? [TII])
called descriptive epidemiology. Who is affected—what are their

. . . characteristics?
What do we mean by distribution? There are four
Where are the affected persons?

aspects‘: . . When is the disease most

The first aspect is the burden of the disease—"how GG .
many persons are affected?” As we've just illustrated, e eoution g

o
although numbers, or counts, are the raw data from .
13 5 7 91113151719

which we begin, usually describing the burden of VO Ths )

disease in terms of an incidence or mortality rate or
prevalence is preferable.

The second aspect of the distribution of a disease is the question
“who is getting the disease, or who are the persons affected?” In
descriptive epidemiology we often use information readily available
from disease reports, vital statistics, or other sources (such as age, race,
gender, or sometime marital status) to describe who is getting the
disease or experiencing the event.

Third, we describe disease or health in terms of place—“where are
the affected persons?” This description can be as broad as noting in
which countries the disease rates are highest, or as narrow as which
census tracts or neighborhoods.

Finally, we ask questions about the disease in relation to time—
"when are persons most commonly affected or when is the disease
most common, and is the frequency or distribution changing over
time?”

The answers to these descriptive epidemiology questions about a
disease or event can be useful in many ways; they can provide us
with information to better predict and therefore provide a response to
outbreaks, and can also provide clues to the determinants, or causes,
of a disease.

4
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Classic Epidemiological Investigation

By the way, the module icon you’ve been seeing at
the top of your screen is a map of Broad Street. This
represents a well-known and elegant epidemiologic
investigation by John Snow in 1854. Dr. Snow, some-
times called the father of epidemiology, used descrip-
tive and analytic epidemiologic techniques to deter-
mine the source of a cholera outbreak in London.
Cholera is transmitted through contaminated water,
and Dr. Snow implemented a successful public health
intervention by removing the handle of the water
pump on a contaminated well.

Describing Disease Distribution: Case
Study

Let’s use the example of Sudden Infant Death
Syndrome, or SIDS, to illustrate the process of
obtaining descriptive epidemiologic information,
and the and usefulness of this information.

SIDS is defined as the sudden death of an infant
less than one year of age that remains unexplained
after a thorough case investigation, including perfor-
mance of a complete autopsy, examination of the
death scene, and review of the clinical history.

John Snow
investigated
cholera
outbreak,
London, 1854

Yards
50 0 50 100 150

X Water pumps @ Death from cholera

A

Describing Disease Distribution: Case Study

Sudden Infant Death Syndrome (SIDS)

“...the sudden death of an infant under one year of age that remains unexplained
after a thorough case investigation, including performance

of a complete autopsy, examination of the death scene, and review of

the clinical history.”

5,315 deaths / 3,761,000 infants bom + 100,000 = 141/100,000 births
United States (1985) 5,315 deaths  141/100,000 births
Washington 199 deaths 283/100,000 births
Oregon 105 deaths 266/100,000 births
Alaska 48 deaths 373/100,000 births
Idaho 37 deaths 211/100,000 births
Montana 34 deaths 252/100,000 births

Willinger Mdme LS & Catz C. (1991) Defining the Sudden Infant Death Syndrome (SIDS): Deliberatio
w Expert Panel Convened by the National Institute of Child Health and Human Development. Pediatric P!h/gy

SIDS was first recognized as a clinical diagnosis in 1975, and during
the 1980s there was much interest in determining if the problem was
increasing, and finding the determinants of SIDS risk. As a first step,
the burden of disease was assessed. Remember, burden refers to how

many people are affected.

In the US in 1985, there were 5,315 SIDS deaths. The denomina-
tor for the SIDS rate is the number in the population who are at risk
of SIDS, that is, who are biologically capable of becoming SIDS cases.
Since SIDS is a diagnosis of infants less than one year of age, the
denominator used for the US SIDS rate for a year is the number of
infants born during that year—in 1985 3,761,000 infants were born,

so the SIDS rate was 141/100,000 live births that year.

For the northwest states, we find that the number of SIDS deaths
ranged from 34 to 199 that year, with rates ranging from 211 per
100,000 live births in Idaho to 373 per 100,000 live births in Alaska. >
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What Are the Characteristics of Those What Are the Characteristics of Those

Affected? ity

Because death certificates provide information for SIDS death rates per 100,000 live births by race

mortality outcomes on race and gender, we often and gender, US 1985

report these factors as part of the descriptive epide- 300

miology. Here we see that in 1985, among both male -

and female infants, the SIDS death rates were higher 150

for blacks compared to whites or infants of other bt

races. We also see that within each race, the rates for oL .

males are somewhat higher than those for females. e o
Often readily available descriptive information Qo

like this gives us the first clues to the possible deter-

minants of a disease. In this instance, you might speculate about the
reason for the gender differences in SIDS risk based on other differ-
ences you know about between male and female infants. One of
these factors is size; on average male infants are larger and heavier
than female infants of the same age.

Where Are the Affected Persons?

As we have already discussed, another aspect of
descriptive epidemiology concerns place. Where
are the affected persons? We saw previously that the
northwest states had higher SIDS rates in 1985 than ,\

Where Are the Affected Persons?

-

\/' .=¥‘ o

did the US as a whole. Here we see graphically that
there seems to be a concentration of SIDS deaths in

o
Traits associated with

the west—and particularly in the northwestern states. geography. l!
. + Climate 3
Alaska, Washington, Oregon, Montana, and Nevada + Recial istribtion \
all had SIDS rates higher than 250/100,000 live births Cenomie (@ B S H o)
that year, in contrast to Texas with a SIDS rate less &9

than 100/100,000.

Many characteristics are associated with geography in the US—
climate, racial distribution, and dietary and other behavioral factors
to name a few. Often looking at the geographic distribution of disease
using maps such as this one can help in the generation of hypotheses
about disease determinants.

When Is the Problem Most Common?

A final aspect of descriptive epidemiology is the examination of the
distribution of disease or health event by time. We can learn a lot by 6
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examining how a condition has changed between
two time periods. We may examine annual trends,
monitoring a health condition for expected or unex-
pected increases or decreases. We may also consider
patterns of disease occurrence by season as we have
here, looking at the distribution of SIDS cases by the

200

rates of occurrence in different seasons during the 5

year. 120
Again, this description of disease distribution may s0 |—| —?

give us helpful information for determining causes 0

* Annual trends for unexpected changes
» Seasonal patterns

SIDS death rates per 100,000 live births by season of death, US 1985

Winter Fall Spring  Summer

of disease. This graph illustrates that SIDS has higher | qug
rates during the winter. This observation leads us
to consider whether SIDS may have an infectious etiology, as in the
winter in the US people are indoors in close proximity more often,
and infectious agents are said to circulate more among persons under
those conditions.

Interactive Exercise 1

What Do We Mean by Determinants?

What Do We Mean by Determinants?

The second part of the definition of epidemiology Agent characteristics
. . . + Infectious agents
involves the study of the determinants of disease and - Tiors Hfbcfions aaerfs ol T
health events in the population. st ehnarantetitis

What do we mean by determinants? Traditionally, * Constfuflonsl ongenelizfadiors

. . . . * Behaviors, habits, lifestyles
epidemiologists speak of a triad of agent, host, and B e
environment. This framework was applied initially to + Residential and ocoupational

. . . .. exposures

the study of infectious diseases, an early activity of + Socio-politcal factors

epidemiologists, but it has proven useful also in guid-
ing our thinking about investigating determinants of S0
non-infectious diseases.
The presence of agents results in disease. Infectious agents are the
bacteria, viruses, or other organisms that infect people. Noninfectious
agents may be things such as vitamins, toxins, or radiation.
Host characteristics have been a focus of much epidemiologic
research, especially into chronic diseases such as cancer or heart
disease. We have long looked at constitutional factors such as body
weight or body mass index, but now we also look at differences
between people in some genes that might affect disease risk. We
also look at behaviors, habits, and lifestyle characteristics such as diet, 7

For more information, see the NWCPHP Basic Infectious Disease Concepts online module
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exercise, and smoking that have been shown to affect the risk of many
diseases or health events.

Characteristics of the environment may have an important role in
disease causation. Residential or occupational factors may increase or
decrease exposure to substances such as irritants, toxins, and carcino-
gens. Examples of such factors include the availability of personal
protective equipment in a factory handling toxic material, and air

conditioning during a heat wave.

And increasingly there is the realization that in addition to the indi-
vidual’s personal environment, factors may operate on a neighborhood
or community level to affect the health of all residents, for example,
the availability of sidewalks or “walkability” of the neighborhood.

SIDS: Potential Determinants of Risk

Let’s look at the investigation of the determinants of
SIDS risk for examples of the categories of determi-
nants we just explored.

One of the first hypotheses about SIDS was that
an infectious agent might be involved, based in part
on the seasonal differences in SIDS rates noted in
the early 1980s. Consequently, epidemiologic stud-
ies were carried out to determine the presence of
respiratory infection in infants who died of SIDS in
comparison with other infants, as well as the pres-
ence of agents that cause diarrhea or vomiting.

SIDS: Potential Determinants of Risk

Infectious agent characteristics .
. . . . \. =
Respiratory infection ﬁ( % (§

» Agents causing diarrhea, vomiting )

Host constitutional or genetic factors
¢ Male infant
* Multiple gestation (twins or triplets)
* Low birthweight

Host behaviors, habits, and lifestyles

()
[ N
* Bottle-feeding
¢ Infant put to sleep on stomach or side

A

Descriptive epidemiology pointed toward several constitutional or
genetic factors in the host (the SIDS victims) that were subsequently
investigated in more detail in analytic epidemiology studies. One of
these was the fact that a higher percentage of SIDS victims were male
than female. Also, SIDS was found to occur more often than you
would expect among infants who were part of a multiple gestation
(that is, twins or triplets) and also occurred more often among low

birthweight infants.

Finally, descriptive studies indicated that SIDS was more frequently
found in countries in which bottle-feeding and putting infants to sleep
on their stomach or side were common than in countries without
these practices. On the basis of these descriptive studies, analytic stud-
ies of individuals with and without SIDS were conducted to further

investigate these factors.
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SIDS and Sleeping Position

One of these factors—positioning an infant to sleep
on his or her stomach or side—was so strongly associ-
ated with increased SIDS risk in these analytic studies
that in the US in early 1992 the American Academy
of Pediatricians endorsed placing infants on their
backs to sleep. And in the early 1990s public health
campaigns were begun in the US and elsewhere
encouraging parents to adopt this practice.

We can see in this graph a fairly immediate and
substantial drop in SIDS rates during the next decade,
supporting the hypothesis that sleep position is an
important determinant of SIDS risk.

Interactive Exercise 2

Uses of Epidemiology in Public Health
Practice

We've talked so far about the definition of epidemi-
ology, and two aspects of the field: descriptive and
analytic epidemiology. Both of these aspects are used
by epidemiologists in public health practice, and a
variety of public health activities use epidemiologic
principles and methods.

The six activities listed here: surveillance, disease
investigation, community health assessment, screen-
ing, targeting intervention programs, and evaluation
of intervention programs are not the only epidemio-

SIDS death rates per 100,000 live births by year
160

140

120
100
80

60 = 7 5
‘Public health campaigns
40 encouraged pare ut

d| put
infants on fh‘ﬂrmcks"@rsiee@

20 -

0 —————— e ——————

w Year

Uses of Epidemiology in Public Health Practice 7

« Descriptive and analytic epidemiology are used A\
by epidemiologists.

* A variety of public health activities use epidemiologic
principles and tools.

* Surveillance

« Disease investigation

¢ Community health
assessment

* Screening

« Targeting intervention programs \\7

« Evaluation of intervention programs

logic activities in public health practice, they're just the most common.

Let’s focus a bit on each of these activities.

Public Health Surveillance

Surveillance is one of the cornerstones of epidemiologic practice in

public health settings.

The Centers for Disease Control and Prevention, or CDC, defines
this activity as follows: public health surveillance is the ongoing,
systematic collection, analysis, interpretation, and dissemination of
information or data about a health-related event to those who need to

9
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know so that action may be taken to reduce morbid-
ity and mortality and to improve the public’s health.
Thus, public health surveillance involves these

Public Health Surveillance

Ongoing, systematic

key activities: collecting health information routinely, . Collection
examining or analyzing that information—also N C|°”e_°“”g health nformation routinely
. . . . * Analysis
routinely, and communicating your conclusions + Analyzing that information routinely
about the information to the public and others. * Interpretation
+ Dissemination of data
. « Communicating conclusions to the public
Types Of Su I‘VEI“ance About a health-related event for use in public health
. . . L. action to reduce morbidity (death) and mortality
Surveillance data are used by a variety of individuals (iliness) and to improve health.
. . . . —Centers for Disease Control and Prevention
and organ|zat|0ns for health promot|0n and disease O For more information on this topic, 566 the NWCPHP ntroducton to Public Health Susvsilance oniine moduls

prevention purposes, and many types of surveillance
systems exist to collect these data.

On the state level, there are surveillance systems
that start with a state-specific official list of report- surveillarise used for healih promiction and
able diseases. These systems use passive surveil- disease prevention
lance, in which cases or data are reported by health [ Fessive sunvellance

X Rk A * Active surveillance
care providers and laboratories either to local health

jurisdictions or directly to the state health agency. For - - -
N/

Types of Surveillance

some reportable diseases or conditions active surveil-
lance may be used instead. In active surveillance state Toca

. . Health State
or local public health personnel actively reach out to Dept. -
providers and laboratories, making periodic personal |@g
visits or phone calls asking about the recent occur-
rence of the disease or condition under surveillance. Active surveil-
lance may be used also under special conditions such as community

or school outbreaks.

Surveillance Example

Surveillance Example

Here’s an example from Montana of one disease
tracked in an ongoing surveillance system of report-

Reported pertussis cases in Montana 1998-2005
Year  #cases Rate/ 100,000 population

1998 12 1.34

able diseases. This table shows the number of cases 1999 2 02
of pertussis, a reportable disease in Montana, during aid i 228
2001 55 6.10

the years 1998 through 2005, and the correspond- 2002 10 110
ing incidence rates per 100,000 population. Although 2003 s -
. AL L 2004 84 9.06

there was a fair amount of variability in incidence 005 586 62,63

rates from 1998 to 2003, the existence of the ongoing
surveillance data made it clear in 2004 that there was L%

10
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a substantial increase in pertussis incidence, and in 2005 an epidemic
of the disease was apparent.

Although an increase in cases may be attributable to increased case-
finding and completeness of reporting, ongoing surveillance systems
such as this one that use incidence rates to compare disease occur-
rence over time or across categories within the population are an
important tool for communicable disease control. And surveillance
systems are increasingly being used to track noninfectious conditions
such as cancer.

Now let’s look at disease investigation.

Disease Investigation

Disease Investigation

Disease investigation is a core epidemiologic function
in public health, and it is most often used in situa- & . o
. . . . oals of a disease outbreak investigation:
tions of short-term outbreaks of infectious diseases q + Ideniify the source of illness

such as those associated with food or environmental * Guide public health intervention

. . . . Outbreak recognition mechanisms:
contamination. The first goal of a disease outbreak o

* Routine surveillance activities

investigation is to identify the source of the illness * Repars fom alniiens; sbororics; [N

of which there is an apparent outbreak or sharp itboask ingesilngilon efhoss

increase in occurrence. This information will help - Descriptive epidemiology ; o
you develop and implement the appropriate inter- " hnalitic sprlammalogy < ouses wit Hpaope
vention to control the outbreak as well as develop V.

prevention policies necessary to protect the public’s

health.

Outbreaks can be recognized through several mechanisms, includ-
ing analysis of routinely submitted notifiable disease surveillance data,
such as just discussed, or through reports from health care providers,
from clinical laboratories, or from the individuals who are themselves
affected by the illness in question. In some instances health depart-
ment personnel first learn of outbreaks through media inquiries.

Investigation of an outbreak uses the epidemiologic methods we
have already discussed. An early step is often to describe the outbreak
in descriptive terms: “Who is affected, where are they, and when did
they become ill?” Next the investigation seeks to identify the determi-
nants of the outbreak by using analytic epidemiologic methods, includ-
ing conducting analytic studies and calculating disease rates or risk
associated with specific foods, behaviors, and other factors.

11

W Northwest Center for Public Health pPractice ;b e ;s ,rrnnrn?:i”r il ?nenes—m



What is Epidemiology in Public Health?
Transcript

Disease Investigation Example

Here’s an example of a large and serious disease
outbreak of a disease caused by E. coli.

E. coli O157:H7 infection outbreak

In this outbreak, the 501 cases occurring in Wash- * 501 cases of in Washington
. . . + 152 hospitalizations
ington State presented with bloody diarrhea that was » 3 deaths in children under 6
culture positive for the pathogen E. coli O157:H7 or Descriptive and analytic epidemiology
with postdiarrheal hemolytic uremic syndrome. One * Median sueiSiyears eatle, Jan-Feb 4995

. ) + Interviews with ill patients and well persons—eating small-

hundred and fifty two of these cases were hospital- sized hamburgers at one fast food chain in the 10 days
. d d h d . d ” h |d d h f before illness more common in ill patients
|;e , and three died—all children under the age o iolsculan splderslsliag

SIX. + Laboratory analysis of E. coli O157:H7 strain

Descriptive and analytic epidemiologic techniques |
were used to determine the source of illness in these
cases. Data collected on cases indicated that the ill-ness occurred
primarily in children—the median age of the cases was eight years.
The illness was first recognized in the Seattle area. The first case was
reported in January 1993, and by the end of February there were 501
confirmed cases in Washington State.

Based on initial talks with ill persons, an analytic study was done
by interviewing the ill persons and well persons—who were neighbor-
hood friends of the same age who were not ill—to see if their eating
patterns in the previous 10 days differed. This study found that a much
higher percentage of ill persons than well persons had recently eaten
small-sized hamburgers at one fast food chain.

Molecular epidemiology was also used to determine if the outbreak
cases were related to each other. Molecular analysis of all tested stool
samples from primary or secondary cases found that they had the
same strain of E. coli O157:H7, suggesting a common source for the
infecting organisms. These were shown to have come from contamina-
tion during the beef slaughtering process. Effective control measures,
including cooking of all hamburgers to at least 160 degrees, were then
put in place.

Now let’s look briefly at the community health assessment activity
of epidemiology.

JAMA 1994; 272:1349-53

Community Health Assessment

Assessment is one of the three core public health functions defined
by the Institute of Medicine in its 1988 report. These three func-
tions, which include assurance and policy development in addition to

assessment, have been shown to be a useful way to categorize a vari- 12
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ety of public health activities in the US. The assess- _
. . . . . Community Health Assessment
ment function uses epidemiologic principles and
methOdS' + One of the three core public health functions
In public health, assessment refers to a systematic Assurance, policy development, and assessment
H H H H H _ » Systematic process that periodically provides pertinent
process that periodically provides pertinent informa nformation o6 asaess e hoalth o SRy
tion to assess the health of a community. Who are we?
. . How healthy are we?
When doing community health assessment, we sty cur sy , ’
use descriptive epidemiology tools to answer the and behaviors?
. How healthy is our environment? B
queStlonS: * Relies on local and regional
Who are we? This is often noted in terms of age, ingulpdgertohe effeallve —
gender and race distribution + Creates products for public and policy makers
, .

How healthy are we? Here we look at disease inci-
dence and mortality rates.

How healthy are our lifestyles and behaviors? We might need
to gather new information on these factors from individuals in the
community.

And finally, how healthy is our environment? To answer this ques-
tion, we might want to collect information about the pollution levels
in our community, for instance, or conduct a study to determine the
walkability of our neighborhoods.

Knowing what information to gather and how to interpret it requires
local and regional knowledge of the community. Most commonly, an
advisory group including engaged members of the community, is
involved in all stages of the assessment. This provides the most effec-
tive picture of a community’s health.

The goal of a community health assessment is to provide a product
to share with the public and with local policy makers. Consequently,
completing a community health assessment requires not only techni-
cal skills related to data collection and analysis, but also skills in group
process, interpersonal communication, and data presentation and
interpretation for the community.

Community Health Assessment Example

Here’s an example of part of a community health assessment done

in King County, the largest county in Washington State. Through the

CDC'’s Behavioral Risk Factor Surveillance System, data on health

behaviors and health status are routinely collected by telephone

survey from residents of all 50 states. State-level data are available

from this survey, and, for large urban counties, enough residents are 13
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surveyed to enable estimates of county-level values
as well. From this surveillance system we know that
in 2004 in the US overall, nearly 21 % of persons Data are routinely collected by telephone surveys.
over the age of 18 smoked and more than 23% were King:Gounty, WA, LS

obese (that is, had a body mass index over 30)—both Adult smoking prevalence 19:2% 20.9%

. . . . Adult obesity prevalence 17.7% 23.2%
of which are risk factors for heart disease. In King yP ’ ’
COUﬂty, the prevalence Of these risk factors was Heart disease death rate  164/100,000/yr ~ 236/100,000/yr
lower: 15% for smoking, and under 18% for obesity. " Provide & benchmarkfor further efforts

. . . . . « lllustrate the impact of behaviors —
Perhaps reflecting these differences in risk behaviors, _ _
i . i * Provide comparisons /

the heart disease death rate was lower in King County - Between county and US o state )

« Between two time points in county

in 2004 than in the US overall.

Comparisons such as these can provide a commu-
nity with a benchmark in terms of the need for further efforts to
decrease health risk behaviors, and illustrate the impact of these
behaviors on the community’s health status. Although this exam-
ple involved a comparison between a single county and the US,
other comparisons are frequently useful, for example, a compari-
son between your county and the rest of the state, or comparisons
between two time points within a single county.

SCI‘eenlng Screening
Screening is another aspect of public health practice §
that involves the use Of ep|demlo|0gy Scregning is the gxamination_ of asymptomatic p_eople in orc_ler to'
K L. K ! . classify them as likely, or unlikely, to have the disease that is the
The classic definition of screening is “the examina- object of screening.
. . . . + Not the same as diagnosis
tion of asymptomatic people in order to classify them o
. . . A Screening is used when:
as likely, or unlikely, to have the disease that is the < Thediseass i an imporian public Healih problem.
object of screening.” This is not the same as diagnosis, : I:‘:;":se:t"l::’;‘::‘;'f‘:‘t';:‘l’;‘?:“‘:tg;ee‘j:jase .
that is, you are not saying they do or do not have the + Asuitable soreening test is available. T
disease, just that it is likely or unlikely that they do. Epidemicloglatsmessure:
. . . . + The accuracy of screening tests
In public health we consider that screening is - The effectiveness of soreening programs

appropriately used if the following criteria are met:
First, the disease is an important public health problem, otherwise
it’s hard to justify the expense and burden on screenees.
Second, there is an asymptomatic, or symptom-free, stage of the
disease—because asymptomatic persons are the ones screened. If
there is no or a short asymptomatic stage of the disease, few persons
will screen positive and therefore benefit from the screening program.
Third, treatment for the disease must exist and it must be more
14
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effective if it’s initiated early, otherwise early recognition and diagno-
sis of disease is not helpful and may be harmful to affected persons.
And finally, a suitable screening test must be available. This means
the test must be affordable, must not harmful, at best is not invasive,
and should be accurate.
Epidemiologists measure both the accuracy of screening tests and

the effectiveness of screening programs.

Screening Example: Mammograms Screening Example: Mammograms
Let’s talk for a minute about the kinds of informa-
. . . . Sensitivity @ concer © positive test
tion epidemiologists calculate about the accuracy of A T
screening tests. One example of a screening test for e mammagam il be. © © © @ —— orety
breast cancer is the use of mammography, an x-ray of positive? — as negaive
orrect yu_ic_entlﬂed
the breast tissue. Specificity 2s postve
The first concept is sensitivity. Sensitivity is a mea- (LR e e s

; . . present, what is the ® ® ® ® | O — ncorrecty
sure of how good the test is at correctly identify- likelihood that the entted
. . . , mammogram will be a8
ing people who have the disease for which you're negative? Carpilyenie
screening. o)

In this example, sensitivity answers the question:

“If someone has breast cancer, what's the likelihood that the screen-
ing mammogram will be positive?” The sensitivity of mammograms is
around 75%—that is, the screening test is positive 75% of the time in
women with breast cancer. Remember, screening is not the same as
diagnosis, and a positive screening test will lead to the recommenda-
tion for further diagnostic procedures such as biopsy. A sensitivity of
75% for mammography means that 25% of women who actually have
breast cancer will screen negative.

Another key concept in screening is specificity. In this example,
specificity answers the question “If someone does not have breast
cancer, what is the likelihood that the mammogram used to screen
for the disease will be negative?” The specificity of mammograms
is around 92% overall—that is, 92% of the time in women without
breast cancer the mammogram will indicate that they do not have
breast cancer. This means that in women without breast cancer, 8%
of the time the mammogram will be positive, and they will be
referred for further diagnostic testing.

Now let’s discuss intervention programs.

15
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Intervention Programs

i ] Intervention Programs
After determinants of diseases or health events are

identified through descriptive and analytic epidemio- Targeted interventions
H H H H H » Public health actions aimed at groups with higher risk,
logic studies, public health interventions are devel- i The sl o lmpoeniag Epeai e iiames
0p6d targetlng the Segment of the pOpUIatlon found + Choice of target group based on assessment of condition.
H H « What is the distribution within the specific population?
to be most at risk for the problem, and most likely to e e
have important risk factors or disease determinants, el
H H H H' Interventions are targeted to make best use of resources
with improving specific outcomes as the goal. for reatost mpact

The choice of the target group and the interven- - SIDS prevention might target:
tion are based on the public health assessment of O e chicren
the specific condition. What is the distribution of the |
disease within the specific population? For groups
with higher rates of the disease, what are the determinants? Finally,
what interventions can affect these determinants?

Interventions are targeted to make the best use of public health
resources to gain the greatest effect as measured by health outcomes.

For example, to use a targeted intervention approach for SIDS
prevention you might identify which groups within your population
are at higher risk of SIDS. Or if you are focusing specifically on a sleep
position intervention, you could identify groups who might be more
likely to place their infants in the prone position for sleep—such as
older women who have other children and may have established their
infant care patterns at an earlier time. Then you would develop inter-
ventions such as educational programs likely to reach those groups.

Now let’s look at program evaluation.

Public Health Program Evaluation Public Health Program Evaluation
Public health program evaluation is a systematic way |
to collect information about the characteristics, activi- A systematic way to collect information about the
. . . characteristics, activities, and results of a program in
ties, and results of a program in order to make deci- order to make decisions abot the program
sions about the program_ Is the program making a difference?

In other words, you use evaluation to gather Purpose of public health program evaluation

. ! . L. + Accountability to public and others
evidence to determine the value of a program—is it + Gommunication aboui sl you d
worthwhile, useful, important? Program evaluation * Bocumentation of proaram'sprogress

. . + Measurement of program’s results
helps you to answer the key question: Is this program
making a difference?
5 o)

Evidence you gather through evaluation enables

you to be accountable to the public and others, and allows you to
16
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communicate clearly about what you do. You can use evaluations to
document a program’s progress and to measure its effectiveness.
Let’s look at how the principles and methods of epidemiology that

we've discussed are used in program evaluation settings.

SIDS Outcome Evaluation

Remember this slide? It illustrates the substantial and SIDS Outcome Evaluation
fairly dramatic decrease in the rate of SIDS deaths in SIDS death rates por 100,000 ivebirths by year
the US after 1992. As you recall, this was the date of 160
the recommendation by the American Academy of - \’\
Pediatricians that infants be positioned on their backs 100 4
for sleeping, and the onset of a widespread Back-to- 80 e \/
Sleep public health campaign in this country. jz
This examination of time trends in SIDS rates 2
before and after the recommendation and the 0
campaign is an example of an outcome evaluation. @ e LT

Here we are comparing the rate of the outcome
(that is, SIDS) fairly broadly in the entire country in relation to the
approximate timing of the implementation of the Back-to-Sleep SIDS
prevention program. Outcome evaluations can be more specific and
precise than this one as well, with outcomes assessed only among
those known to have received the programmatic intervention, in
comparison to outcomes among those known not to have received
the intervention.

Intermediate Outcomes Evaluation Example

Program evaluations can also be made using interme-
diate outcomes—often the health behavior targeted

Intermediate Outcomes Evaluation Example

SIDS and the back-to-sleep campaign

as the risk factor for the disease or health problem of T pp—

interest. In the context of SIDS for this type of evalua- + 737 parents surveyed about current sleep

tion the question asked is “Have parents changed the . ZO:(LEHC R N

position in which they plac.e. their irﬁants to sleep as a . ‘;‘;“E‘;‘;“’_“:;ﬂgga: 2 s o bk o i

result of the AAP sleep position policy and the Back- + Jan 1994 — April 1994: 59% of infants on back or side

tO'Sleep cam paign [ lllustrates the success of this public health intervention
To answer this question a survey was conducted

among 737 parents whose children were patients o

at two pediatric clinics and two private practices in
Philadelphia during the relevant time period (which was late 1993
and early 1994). This study found that there was a sharp increase in 17
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the percentage of parents who said they placed their infants on their
backs or sides for sleep in a very
short time—nearly a doubling—from 32% to 59%.

This increase is large enough that it’s reasonable to assume that it
wouldn’t have occurred by chance, and is likely a consequence of
the publicity about recommended sleep positioning, illustrating the

success of this public health intervention.

Summary

We've talked in this module about the definition and
uses of epidemiology in public health.

Summary

+ Epidemiology is the study of the distribution and determinants

To recap a bit—the discipline of epidemiology is the of diseaza, healh,and healhavents.
. . . . . + Epidemiology focuses on describing and determining risk in
StUdY Of the dISt”bUtlon and determlnants Of dlsease/ entire populations rather than in individual patients.
health, and health events. + Epidemiologists believe that events are not random, and
E d . | f d . b d d t . observed patterns can inform judgments about determinants.
A p_l e_mlo Ogy ocuses (.:)n escn Ing an K .e e.rl“.ﬂln- + Rates are often used by epidemiologists to describe the
ing risk in entire populations rather than in individual disease burden and compare populations.
: * In public health practice, the tools of epidemiology are used in
patlents' a variety of situations, including surveillance, outbreak
Epidemiologists be“eve that events are not random, investigation, screening, community health assessment, and

program planning and evaluation.

and observed patterns can inform judgments about
determinants.

Rates are often used by epidemiologists to describe the disease
burden and to compare populations.

And finally, in public health practice, the tools of epidemiology are
used in a variety of situations, including surveillance, outbreak inves-
tigation, screening, community health assessment, and program plan-
ning and evaluation.

Resources
Resources

N
To learn about the topics in this module in more depth,
see the other online epidemiology modules produced by

To learn about the topics in this module in more

depth/ see the Other Online epldemlology modules the Northwest Center for Public Health Practice:
. « Basic Infectious Disease Concepts in Epidemiology

produced by the Northwest Center for Public Health | ) : :

. « Introduction to Public Health Surveillance
Practice: « Introduction to Outbreak Investigation

1 i 1 1 « Data Interpretation for Public Health Professionals

Basic Infectious Disease Concepts in

E idemiolo ’ * Program Evaluation in Environmental Health

Lplaemiology . .

You can find these courses at on our Web site at
[ntrod uction to PUbllC Hea|th Survei”ance http://www.nwephp.org/training/courses-exercises
Introduction to Outbreak Investigation g

Data Interpretation for Public Health Professionals

Program Evaluation in Environmental Health 18

W Northwest Center for Public Health pPractice ;b e ;s ,rrnnrn?:i”r il ?nenes—m



