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Point of Contact

The Missouri Department of Health and Senior Services’ (DHSS) Environmental Public
Health Tracking (EPHT) Program is responsible for obtaining and maintaining the data

sets and analyses located on the Missouri EPHT Network Portal.

For more information, please contact:

Roger W. Gibson, MPH

Environmental Public Health Tracking Program Manager

Missouri Department of Health and Senior Services
Division of Community and Public Health
Section for Environmental Public Health
Bureau of Environmental Epidemiology

930 Wildwood Drive
P.O. Box 570
Jefferson City, Missouri 65102-0570

Telephone: 573.751.6102
Fax: 573.526.6946

E-mail Address: roger.gibson@health.mo.gov
Web Site: http://www.health.mo.gov/EPHT/

Media Contact

For media inquiries, please contact:

Jacqueline Lapine
Communications Director

Missouri Department of Health and Senior Services
Office of Public Information
912 Wildwood Drive
P.O. Box 570
Jefferson City, Missouri 65102-0570

Telephone: 573.751.6062
Fax: 573.751.6010

E-mail Address: jacqueline.lapine@health.mo.gov
Web Site: http://www.health.mo.gov
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Data Partners

The Missouri EPHT Network Portal hosts, displays, and links to data from a wide variety
of program partners. These partners include:
e Missouri Department of Health and Senior Services (DHSS) bureaus and
programs, such as:
- Bureau of Environmental Epidemiology (BEE)
= Health and Risk Assessment Program (HREP)
= Healthy Indoor Environments (HIE)
= Environmental Surveillance (ES)
- Bureau of Health Informatics (BHI)
- Bureau of Vital Records (BVR)
- Bureau of Environmental Health Services (BEHS)
- Office of Epidemiology
- Bureau of Cancer and Chronic Disease Control (BCCDC)
e Missouri Department of Natural Resources (DNR) units and programs, such as:
- Division of Environmental Quality (DEQ)
- Air Pollution Control Program (APCP)
- Environmental Services Program (ESP)
- Hazardous Waste Program (HWP)
- Land Reclamation Program (LRP)
- Solid Waste Management Program (SWMP)
- Water Protection Program (WPP)
- Public Drinking Water Branch (PDWB)
- Water Pollution Control Branch (WPCB)
- Regional and Satellite Offices
Missouri Department of Conservation (MDC)
Missouri Department of Social Services (DSS) - MO HealthNet
Missouri Department of Agriculture (MDA)
Missouri Department of Elementary and Secondary Education (DESE)
Missouri Department of Economic Development (DED)
Missouri Department of Transportation (MoDOT)
Missouri Census Data Center (MCDC)
Missouri Housing Development Commission (MHDC)
Missouri Cancer Registry and Research Center (MCR-ARC)
Office of Social and Economic Data Analysis (OSEDA)
Area Agencies on Aging (AAA)
Local Public Health Agencies (LPHASs)
Agency for Toxic Substances and Disease Registry (ATSDR)
National Aeronautics and Space Administration (NASA)
National Center for Environmental Health (NCEH)
National Institute for Environmental Health Sciences (NIEHS)
National Institute for Occupational Safety and Health (NIOSH)
National Oceanic and Atmospheric Administration (NOAA)
- National Weather Service (NWS)
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National Program of Cancer Registries (NPCR)
United States (US) Department of Agriculture (USDA)
US Department of Energy (DOE)
US Department of Health and Human Services (HHS)
- Centers for Disease Control and Prevention (CDC)
US Department of Housing and Urban Development (HUD)
e US Department of Interior (DOI)
- United States Fish and Wildlife Service (USFWS)
- United States Geological Survey (USGS)
e US Department of Transportation (DOT)
e US Environmental Protection Agency (EPA)
- Region 7 Office - Kansas City
- Office of Air and Radiation (OAR)
- Office of Chemical Safety and Pollution Prevention (OCSPP)
- Office of Enforcement and Compliance Assurance (OECA)
- Office of Environmental Information (OEI)
- Office of Solid Waste and Emergency Response (OSWER)
- Office of Water (OW)
State Environmental Health Indicators Collaborative (SEHIC)
Council of State and Territorial Epidemiologists (CSTE)
Association of State and Territorial Health Officers (ASTHO)
North American Association of Central Cancer Registries (NAACCR)
Surveillance Epidemiology and End Results (SEER)

More information on Missouri EPHT partners can be obtained from the Missouri EPHT
Network Portal website, http://health.mo.gov/living/environment/epht/index.php or by
contacting the Missouri EPHT Program Manager.
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Data Sources and References

The Missouri EPHT Network Portal uses multiple data sources and references to create
data sets, analyses, tables, charts, graphs, and tools. Specific data sources and
references by content area are detailed below:
o Air Quality:
- Missouri DNR:
= Air Sampling Results
= Missouri Emissions Inventory System (MOEIS)
= Missouri Environmental Emergency Response Tracking System
(MEERTS)
* LRP Mining Database
- MoDOT
- CDC:
= National EPHT Network Portal
- US EPA:
= AIRNow
= AirExplorer
= Air Quality Index (AQlI)
= Air Quality System (AQS) Database
e Acute Myocardial Infarction Hospitalizations:
- BHI:
= Patient Abstract System (PAS)
= Emergency Department (ED)
= Missouri Information for Community Assessment (MICA)

- Office of Epidemiology:
= Behavioral Risk Factor Surveillance System (BRFSS)
- BCCDC:
= Heart Disease and Stroke Prevention Program
e Asthma:
- BHI:
= PAS
= ED
= MICA
- Office of Epidemiology:
= BRFSS
- BCCDC:
= Asthma Prevention and Control Program
- DESE:

=  Missouri School Health Profiles
e Birth Defects:

- BHI:
= PAS
= ED
= MICA
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- BVR
= Birth Defects Registry
= Missouri Electronic Vital Records (MoEVR) System
- Office of Epidemiology:
= BRFSS
- the Hope program (formerly Children with Special Health Care Needs)
Cancer:
- MCR-ARC
- BHI:
= PAS
= ED
= MICA
- Office of Epidemiology:
= BRFSS
- BCCDC
Carbon Monoxide:
- BEE
= ES - Carbon Monoxide Surveillance
- BHI:
= PAS
= ED
= MICA
- BVR
= MoEVR
Childhood Lead Poisoning:
- BEE
= HIE Program
= Childhood Lead Poisoning Prevention Program (CLPPP)
= Adult Blood Lead Epidemiology and Surveillance (ABLES)

PAS
= ED
= MICA
Housing
- MCDC
- OSEDA
- MHDC
= Point in Time Homeless Population Counts
- US Census Bureau
- USHUD
Poverty
- MCDC
- DED
- OSEDA
- US Census Bureau
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¢ Reproductive Outcomes:

- BHI:
= PAS
= ED
= MICA
- BVR
= Birth Defects Registry
= MoEVR
- Office of Epidemiology:
= BRFSS

- Women'’s Health
o Vital Statistics:

- BHI:
= PAS
= ED
= MICA
- BVR
* MoEVR
e Water Quality:
- Missouri DNR:

= Safe Drinking Water Information System (SDWIS)
= Aquatic Invertebrate Sampling (AQUID)
=  Well Information Management System (WIMS)

= HREP

= HIE

= ES

= Private Drinking Water
- BEHS

= On-Site Wastewater Treatment Program
- US EPA

More information on Missouri EPHT data sources can be obtained from the Missouri
EPHT Network Portal website, http://health.mo.gov/living/environment/epht/index.php or
by contacting the Missouri EPHT Program Manager.
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Measures

’mea-sure noun \'me-zhar, 'ma-\

Definition of MEASURE

1 a (1) : an adequate or due portion (2) : 3 moderate degree;
also : MODERATION, TEMPERANCE (3) : a fixed or suitable
limit : BOUNDS <rich beyond measure>

b : the dimensions, capacity, or amount of something
ascertained by measuring

c : an estimate of what is to be expected (as of a person or
situation)

d (1) : a measured quantity (2) : AMOUNT, DEGREE

- Definition provided by Merriam-Webster®

Analyzing raw data to create measures allows values to be calculated and assigned to
each condition or situation. These values assist in monitoring and evaluating the
potential future risk, as well as the effectiveness of interventions and preventative
actions. These values usually appear as summary characteristics or statistics; such as
a sum, percentage, or rate and are commonly known as measures. The EPHT Network
creates measures for each indicator within each content area.

In general, measures are commonly used for:
¢ Incidence — the rate of occurrence or influence of the risk of developing some
new condition within a specified period of time.
e Prevalence — the percentage of a population that is affected with a particular
cause/condition at a given time period.
o Morbidity — the relative incidence of disease that alters health and quality of life.
¢ Mortality — the number of deaths in a given location or time period.

Explanations of the types of measures available across the EPHT Network include:

e Counts
A count is the sum of occurrence of a cause/condition. Counts are calculated by
adding the total value for each individual, group, and/or location.

value + value = count

Example:
In Missouri during calendar year 2008, there were 7,830 males and 5,560 females that
were hospitalized for an acute myocardial infarction.
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7,830 + 5,560 = 13,390

The count is 13,390. This means that 13,390 people in Missouri were admitted to the
hospital for an acute myocardial infarction in 2008.

e Averages
An average is a single value that represents the general significance of a set of
unequal values. Averages are calculated by adding the values for each
individual, group, and/or location, then dividing the sum by the number of values.

(value + value) / countof values = average

Example:
In Missouri there were 824 babies born with a birth defect in 2004, 965 in 2005, and 827
in 2006.

(824 + 965 + 827) / 3 = 872

The average is 872. This means that on average, 872 babies were born with a birth
defect in Missouri in each year between the years 2004 and 2006.

e Percentages
A percentage is a part of a whole value expressed in hundredths. A percentage
is calculated by dividing the value of the part by the value of the whole, then
multiplying the product by 100.

Value of Part
Value of Whole

X 100 = percentage

The percent sign (%), is a mathematical symbol that indicates the preceding
number is divided by one hundred.

Example:
In Missouri there were 8,266 people hospitalized for Asthma in 2008. In Clay County,
Missouri there were 287 people hospitalized for Asthma in 2008.

287

—<cof - 0
8 266 X 100 = 3.47%

The percentage is 3.47%. This means that 3.47% of all Missourians hospitalized for
Asthma in 2008 are from Clay County, Missouri.
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e Rates
A rate is a measure of the frequency of occurrence of a cause/condition. Rates
are calculated by dividing a numerator by a denominator, then multiplying the
product by a constant.

numerator
denominator

X constant = rate

The numerator is the number of people affected by a specific cause/condition.
The denominator is the total number of people potentially affected by the same
specific cause/condition; this is sometimes shown as the “at-risk population”.
The constant is a number chosen to give the result an understandable context,
typically this number is shown in thousands (e.g. 1,000: 10,000: 100,000).

Example:

In calendar year 2009, 92,697 Missouri children less than six years old were tested to
determine their blood lead level. According to the US Census Bureau, 445,566 children
less than six years old resided in Missouri.

92,697
445,566

X 10,000 = 2,080.43

The rate is 2,080.43 per 10,000. This means that for every 10,000 children less than six
years old living in Missouri in 2009; 2,080 were tested for the presence of lead in their
blood. This value could also be stated as approximately 1/5™ or 20%.

There are several different types of rates. The most common are:
- Crude
Crude rates are the overall frequency which has not been adjusted for
significant factors which might have influenced the rate. Crude rates are
recommended as a summary measure when it is not necessary to adjust
or accommodate for other factors.

- Adjusted
Adjusted rates have been statistically modified to eliminate the effect of
different distributions in the different populations. This allows health
measures such as rates of diseases and deaths to be compared between
several communities with different groups. The most common factor
used to adjust rates is age; other factors can also be used, such as race
or gender.

- Aqggregated
Aggregate rates are calculated by summing or combining multiple data

elements. The practice of using aggregated data is sometimes done to
increase statistical power when the amount of data may be limited. It may
also be used when displaying the data element individually could
potentially compromise confidentiality or provide identifying information on
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a specific demographic or geography. For example, if a county had a
specific health condition with only one case for a specific race or gender,
that rate would be aggregated by all races and/or genders before being
displayed.

A rolling rate is another example of an aggregated rate. Rolling rates are

calculated across a time period that will overlap another time period. For

example, data may be cumulated for the time period of 2000 — 2002, 2001
— 2003, and 2002 — 2004. Rolling rates are most often displayed in three,
five, and ten year intervals.

Aggregated data is sometimes referred to as cumulative or cumulated
data.

Some rates may include a confidence interval. A confidence interval is a range
around a value that conveys how reliable and stable the value is. In general, the
smaller the confidence interval range is the more reliable and stable the value will
be. For example, a 95% confidence interval can be thought of as a range of
values or interval that contains the “true value” 95% of the time. If the analysis
was conducted 100 times, 95 of those times the final value would fall within the
range and 5 of those times the final value would fall either higher or lower than
the range. Confidence intervals are sometimes referred to as “margins of error”.
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Indicators and Nationally Consistent Data and Measures

in-di-ca-tor noun \'in-da-k3-tar\

Definition of INDICATOR

1 : one that indicates: as
a : an index hand (as on a dialect) : POINTER

b (1) : GAUGE 2b, DIALECT 4a (2) : an instrument for
automatically making a diagram that indicates the pressure in
and volume of the working fluid of an engine throughout the
cycle

2 a: a substance (as litmus) used to show visually (as by
change of color) the condition of a solution with respect to
the presence of a particular material (as a free acid or alkali)

b : TRACER 4b

3 : an organism or ecological community so strictly associated
with particular environmental conditions that its presence is
indicative of the existence of these conditions

4 : any of a group of statistical values (as level of
employment) that taken together give an indication of the
health of the economy

- Definition provided by Merriam-Webster"

EPHT Network content has been conceptually divided into hazard, exposure, and health
outcome areas. Content workgroups, comprised of state and local health professionals,
focused on developing measures specific to one of these groups.

Additionally, the content is divided conceptually into indicator areas. These areas
represent high-level concepts within each content team domain. Within each indicator,
the content workgroups developed one or more measures that represent specific ways
the indicator can be measured in time and place. The majority of all measures for an
indicator are reported in a single table using a standard template.

The Missouri EPHT Network Portal follows the requirements and recommendations
detailed in the National EPHT’s “Centers for Disease Control and Prevention
Recommendations for Nationally Consistent Data and Measures within the
Environmental Public Health Tracking Network” [Version 1.3 | June 30, 2008] and “how-
to” guides (see Appendix) for the creation of indicators and NCDMs.
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Indicators and NCDMs available on Missouri’'s EPHT Network Portal, by content area,

include:

Air Quality

Indicator

Measure

Ozone - Days above
regulatory standard

Annual number of days with maximum 8-hour average
ozone concentration over the National Ambient Air
Quality Standard, by county, and Metropolitan Statistical
Area (MSA) (where monitors exist)

Annual number of person-days with maximum 8-hour
average ozone concentration over the National Ambient
Air Quality Standard, by county, and MSA (where
monitors exist)

Particulate Matter (PM;5)-
Days above regulatory
standard

Annual percent of days with PM; s levels over the National
Ambient Air Quality Standard, by county (where monitors
exist)

Annual person-days with PM; s over the National Ambient
Air Quality Standard, by county (where monitors exist)

Annual PM, 5 Level

Annual average ambient concentrations of PM; 5 (based
on seasonal averages and daily measurement), by
county (where monitors exist)

Annual percentage of population living in counties
exceeding the National Ambient Air Quality Standard
(compared to percentage of population living in counties
that meet the standard, and the percentage of the
population living in counties without PM; 5 monitors), by
state

The data used to calculate and/or compile these measures was provided by the US
EPA and the CDC’s National EPHT Network.

Acute Myocardial Infarction

Indicator

Measure

Hospitalizations for Acute
Myocardial Infarction
(AMI)

Annual number of hospitalizations for AMI by state &
county

Average daily number of hospitalizations for AMI by
month by state & county
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Hospitalizations for Acute
Myocardial Infarction
(AMI)

Annual crude rate of hospitalization for AMI among
persons 35 and over per 10,000 population by state &
county

Annual age-specific rate of hospitalization for AMI per
10,000 population by state & county

Annual age-adjusted rate of hospitalization for AMI
among persons 35 and over per 10,000 population by
state & county

The data used to calculate and/or compile these measures was provided by DHSS/BHI.

Indicator

Asthma

Measure

Hospitalizations for
Asthma

Annual number of hospitalizations for asthma by state &
county

Average daily number of hospitalizations for asthma by
month by state & county

Annual crude rate of hospitalization for asthma per
10,000 population by state & county

Annual age-specific rate of hospitalization for asthma per
10,000 population by state & county

Annual age-adjusted rate of hospitalization for asthma
per 10,000 population by state & county

The data used to calculate and/or compile these measures was provided by DHSS/BHI.

Birth Defects

Indicator

Measure

Prevalence of Birth
Defects

Annual prevalence of anencephaly per 10,000 live births
by state & county

Annual prevalence of spina bifida (without anencephaly)
per 10,000 live births by state & county

Annual prevalence of hypoplastic left heart syndrome per
10,000 live births by state & county

Annual prevalence of tetralogy of fallot per 10,000 live
births by state & county

Annual prevalence of transposition of the great arteries
(vessels) per 10,000 live births by state & county
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Prevalence of Birth
Defects

Annual prevalence of cleft lip with or without cleft palate
per 10,000 live births by state & county

Annual prevalence of cleft palate without cleft lip per
10,000 live births by state & county

Annual prevalence of hypospadias per 10,000 live births
by state & county

Annual prevalence of gastroschisis per 10,000 live births
by state & county

Annual prevalence of upper limb deficiencies per 10,000
live births by state & county

Annual prevalence of lower limb deficiencies per 10,000
live births by state & county

Annual prevalence of trisomy 21 per 10,000 live births by

state & county and by maternal age at delivery (<35, >
35)

The data used to calculate and/or compile these measures was provided by DHSS/BVR

and BHlI.

Indicator

Cancer

Measure

Incidence of Selected
Cancers

Annual number of cases of breast cancer in females by
state, county and age group (<50, 250 years of age)

Annual age-adjusted incidence rate of breast cancer in
females per 100,000 population by state, county and age
group (<50, 250 years of age)

Annual number of cases of lung and bronchus cancer by
state & county

Annual age-adjusted incidence rate of lung and bronchus
cancer per 100,000 population by state & county

Annual number of cases of bladder cancer (including in
situ) by state & county

Annual age-adjusted incidence rate of bladder cancer
(including in situ) per 100,000 population by state &
county

Annual number of cases of brain and other nervous
system cancer by state & county

Annual age-adjusted incidence rate of brain and other
nervous system cancer per 100,000 population by state &
county
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Annual number of cases of brain and central nervous
system cancer in children (<15 years and <20 years) by
state & county

Annual age-adjusted incidence rate of brain and central
nervous system cancer in children (<15 years and <20
years) per 1,000,000 population by state & county
Annual number of cases of thyroid cancer by state &
county

Annual age-adjusted incidence rate of thyroid cancer per
100,000 population by state & county

Annual number of cases of non-Hodgkin's lymphoma by
state & county

Annual age-adjusted incidence rate of non-Hodgkin'’s
lymphoma per 100,000 population by state & county

Annual number of cases of leukemia by state & county

Annual age-adjusted incidence rate of leukemia per
100,000 population by state & county

Annual number of leukemia in children (<15 years and

. <20 years) by state & county

Incidence of Selected Annual age-adjusted incidence rate of leukemia in
Cancers children (<15 years and <20 years) per 1,000,000
population by state & county

Annual number of cases of chronic lymphocytic leukemia
by state & county

Annual age-adjusted incidence rate of chronic lymphocytic
leukemia per 100,000 population by state & county
Annual number of cases of acute myeloid leukemia by
state & county

Annual age-adjusted incidence rate of acute myeloid
leukemia per 100,000 population by state & county
Annual number of acute myeloid leukemia in children (<15
years and <20 years) by state & county

Annual age-adjusted incidence rate of acute myeloid
leukemia in children (<15 years and <20 years) per
1,000,000 population by state & county

Annual number of cases of acute lymphocytic leukemia in
children (<15 years and <20 years) by state & county
Annual age-adjusted incidence rate of acute lymphocytic
leukemia in children (<15 years and <20 years) per
1,000,000 population by state & county

The data used to calculate and/or compile these measures was provided by MCR-ARC.
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Carbon Monoxide

Indicator Measure

Annual number of hospitalizations for CO poisoning by
state, county and cause/intent (fire-related, non-fire
related, unknown)

Hospitalizations for Annual crude rate of hospitalization for CO poisoning per
Carbon Monoxide (CO) 100,000 population by state, county and cause/intent (fire-
Poisoning related, non-fire related, unknown)

Annual age-adjusted rate of hospitalization for CO
poisoning per 100,000 population by state, county and
cause/intent (fire-related, non-fire related, unknown)
Annual number of emergency department visits for CO
poisoning by state, county and cause/intent (fire-related,
non-fire related, unknown)

Emergency Department Annual crude rate of emergency department visits for CO
Visits for Carbon poisoning per 100,000 population by state, county and
Monoxide Poisoning cause/intent (fire-related, non-fire related, unknown)

Annual age-adjusted rate of emergency department visits
for CO poisoning per 100,000 population by state, county
and cause/intent (fire-related, non-fire related, unknown)
Annual number of deaths from CO poisoning by state,
county and cause/intent (fire-related, non-fire related,
unknown)

Annual crude rate of death from CO poisoning per
100,000 population by state, county and cause/intent
(Fire-related, non-fire related, unknown)

Annual age-adjusted rate of death from CO poisoning per
100,000 population by state, county and cause/intent (fire-
related, non-fire related, unknown)

Annual number of unintentional CO exposures reported to
poison control centers by state and county (as reported or
derived from zip code) of caller by resulting health effect
and treatment in a healthcare facility

Annual crude rate of unintentional CO exposures reported
to poison control centers per 100,000 population by state
and county (as reported or derived from zip code) of caller
by resulting health effect and treatment in a healthcare

Carbon Monoxide
Poisoning Mortality

Reported Exposure to
Carbon Monoxide

facility
Home Carbon Monoxide | Annual percent of BRFSS respondents reporting at least
Detector Coverage one CO detector in their household by state

The data used to calculate and/or compile these measures was provided by
DHSS/BEE, BVR, and BHI.
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Childhood Lead Poisoning

Indicator

Measure

Testing Coverage and
Housing Age

Number of children tested for lead poisoning prior to 36
months of age (by birth year cohort) by state, county, and
zip code

Percent of children tested for lead poisoning prior to 36
months of age (by birth year cohort) by state, county, and
Zip code

Number of pre-1950 housing (as measured in 2000 census)
by state, county, zip code, census tract, and block group

Percent of pre-1950 housing (as measured in 2000 census)
by state, county, zip code, census tract, and block group

Number of children under 5 living in poverty (as measured
in 2000 census) by state, county, zip code, census tract,
and block group

Percent of children under 5 living in poverty (as measured
in 2000 census) by state, county, zip code, census tract,
and block group

The data used to calculate and/or compile these measures was provided by
DHSS/BEE, MCDC, and the US Census Bureau.

Reproductive Outcomes & Vital Statistics

Indicator

Measure

Prematurity Among
Singleton Births

Annual percent of preterm (<37 weeks gestation) live
singleton births by state & county

Annual percent of very preterm (<32 weeks gestation) live
singleton births by state & county

Annual percent of very low birthweight (<1500 grams) live
singleton births by state & county

Growth Retardation

Annual percent of low birthweight (<2500 grams) live term
singleton births by state & county

Mortality (using period
linked birth/infant death
approach)

Annual infant (<1 year of age) mortality rate per 1000 live
births by state & county

Annual neonatal (<28 days of age) mortality rate per 1000
live births by state & county
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Annual perinatal (=28 weeks gestation - <7 days of age)
mortality rate per 1000 live births + fetal deaths =228 weeks
gestation by state & county

Mortality (using period
linked birth/infant death
approach)

Annual postneonatal (=28 days - <1 year of age) mortality
rate per 1000 live births by state & county

Fertility

Annual total fertility rate per 1000 women of reproductive
age by state & county

Sex Ratio at Birth

Annual male/female sex ratio at birth (term dingletons only)
by state & county

The data used to calculate and/or compile these measures was provided by DHSS/BVR

and BHlI.

Water Quality

Indicator

Measure

Public Water Use

Annual Public Water Use Index by State

Arsenic Level and
Potential Population
Exposure

Annual number of Community Water System (CWS) with
any arsenic maximum contaminant level (MCL) violation

Annual percent CWS with any arsenic maximum
contaminant level MCL violation

Distribution of mean arsenic concentrations across CWS,
by 3-year compliance (sampling) period (cut-points: (<3),
(>3-<5), (>5-=10), (>10-<15), (>15) mg/L arsenic)

Annual number of people served by CWS with any arsenic
MCL violation

Annual percent of people served by CWS with any arsenic
MCL violation

Distribution of number of people by mean arsenic
concentration, by 3-year compliance (sampling) period
(cut-points: (£3), (>3-<5), (>5-<10), (>10-<15), (>15) mg/L
arsenic)

Disinfection Byproducts
(DBP) Level and
Potential Population
Exposure

Annual number of CWS with any DBP MCL violation

Annual percent of CWS with any DBP MCL violation

Quarterly number of CWS with any DBP MCL violation

Quarterly percent of CWS with any DBP MCL violation
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Annual number of CWS with each of 0,1, 2...8 DBP MCL
violations

Disinfection Byproducts
(DBP)Level and Potential
Population Exposure

Annual percent of CWS with each of 0,1, 2...8 DBP MCL
violations

Annual number of people served by CWS with any DBP
MCL violation

Annual percent of people served by CWS with any DBP
MCL violation

Quarterly number of people served by CWS with any DBP
MCL violation

Quarterly percent of people served by CWS with any DBP
MCL violation

Annual number of people served by CWS with each of
0,1, 2...8 DBP MCL violations

Annual percent of people served by CWS with each of
0,1, 2...8 DBP MCL violations

Annual percent of ,person-months’ for which no DBP
violation occurred by CWS

Annual number of people served by CWS with a mean
DBP concentration greater than specific reference levels
(Reference levels of 50th, 75th, 90th and 95th percentiles
of the distribution of mean DBP levels in 2005)

Annual percent of people served by CWS with a mean
DBP concentration greater than specific reference levels
(Reference levels of 50th, 75th, 90th and 95th percentiles
of the distribution of mean DBP levels in 2005)

Distribution of number of people by mean DBP
concentration by year

Distribution of number of people by mean DBP
concentration by quarter

Nitrates Level and
Potential Population
Exposure

Annual number of CWS with any nitrate MCL violation

Annual percent of CWS with any nitrate MCL violation

Annual distribution of mean nitrate concentration across
CWS (cut-points: (1), (>1-<3), (>3-<5), (>5-<10), (>10-
<20), (>20) mg/L nitrate-nitrogen)

Annual distribution of maximum nitrate concentration
across CWS (cut-points: (1), (>1-<3), (>3-<5), (>5-<10),
(>10-=20), (>20) mg/L nitrate-nitrogen)

Annual number of people served by CWS with any nitrate
MCL violation

Annual percent of people served by CWS with any nitrate
MCL violation
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Distribution of number of people by mean nitrate
concentration by year (cut-points: (£1), (>1-<3), (>3-<5),
(>5-=10), (>10-=20), (>20) mg/L nitrate-nitrogen)

Distribution of number of people by maximum nitrate
concentration by year (cut-points: (£1), (>1-<3), (>3-<5),
(>5-10), (>10-=20), (>20) mg/L nitrate-nitrogen)

Due to the nature of the lead sampling frame, no measure
Lead Action Level presenting drinking water lead data will be developed at
Exceedances this time. Lead action level exceedances will, however,
appear in the nationally consistent data.

The data used to calculate and/or compile these measures was provided by DNR.

Complete NCDM files are compiled and submitted to CDC following the EPHT Content
Workgroup recommendations and “how-to” guides (see Appendix). These files, as well
as Extensible Markup Language (XML) Schema files, are available for download on
Missouri’'s EPHT network portal at http://health.mo.gov/living/environment/epht/.

Metadata

Metadata is “data about data.” It assists in the understanding of data by describing the
content, quality, condition, access, and other characteristics of the data.

Questions answered by metadata include:

e Why was the data created or collected?
How was the data created or collected?
Who created or collected the data?
When was the data last updated?

How can the data be obtained?

All data included on the EPHT Network Portal must contain metadata that adheres to
the Federal Geographic Data Committee (FGDC) Content Standard for Digital
Geospatial Metadata (FGDC-STD-001-1998). Initially created for geospatial data, this
standard was identified as robust enough to describe non-geospatial data. Tracking
Network stakeholders have developed a profile from this standard that includes all
required elements of the standard and additional elements identified by the
stakeholders necessary to describe EPHT Network resources.

You can learn more at the FGDC homepage (http://www.fgdc.gov/) or from the Tracking
Network Metadata Content Guidance Document (see Appendix).

The Missouri EPHT Network Portal includes a metadata search tool. Missouri's EPHT
metadata is available at http://health.mo.gov/living/environment/epht/. National EPHT
metadata is available at http://ephtracking.cdc.gov/showlndicatorsData.action.
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Diseases and Conditions Reportable In Missouri

The reporting of cases of disease is
important in the planning and
evaluation of prevention and control
programs, the assurance of
appropriate medical treatment, and in
the detection of common-source
outbreaks. In Missouri, the authority
to require notification of cases of

Public Health Surveillance is
defined as the ongoing and
systematic collection, analysis,
and interpretation of outcome
specific data for use in the

disease is the responsibility of DHSS. planning, implementation, and
evaluation of public health

DHSS has compiled a listing of 91 practice.

conditions and/or diseases that must

be reported. These conditions and/or A surveillance system includes

diseases are detailed in the Missouri the functional capacity for

Code of State Regulations, 19 CSR data collection and analysis as

20.20, Reporting Communicable, well as the timely

Environmental, and Occupational dissemination of these data to

Diseases (see Appendix). persons who can undertake

effective prevention and

Reporting of cases of diseases and control activities.!

related conditions is a vital step in
controlling and preventing the spread
of disease. The data obtained from
mandatory reporting by physicians,
clinicians, and other health providers is used to:

e provide the basis for determining public health priorities;
observe and establish trends in the incidence and prevalence of disease;
identify potential disease outbreaks;
plan and implement prevention and control programs;
geographically distribute resources; and
evaluate the success or failure of prevention and control programs.

Additional information on mandatory reporting of conditions and/or diseases in Missouri
is available at http://health.mo.gov/living/healthcondiseases/communicable/
communicabledisease/manuals.php. Questions regarding mandatory reporting should
be addressed to the Division of Community and Public Health via e-mail to
info@health.mo.gov or by calling 573.751.6113.

' Thacker SB. Historical development. In: Teutsch SM, Churchill RE, eds. Principles and Practice of Public Health
Surveillance. New York, NY: Oxford University Press; 1994:3.
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Missouri’s Statutes, Rules, and Requlations Pertaining to Specific Data

Please Note: This listing provides a reference to the statutes, rules, and regulations
that affect the most commonly requested data. This listing is not all-inclusive of all
potential state statutes, rules, and/or regulations that could apply to a particular situation
or request. Each request for data made to DHSS will be carefully reviewed and
evaluated prior to the release of any data.

Vital Records Data

Missouri State Statutes and Code of Regulations allow for the release of record level
vital records data by the Missouri Department of Health and Senior Services. The below
listed statutes only apply to vital events occurring within Missouri’s borders. The records
of vital events that occur to Missouri residents in other states are the property of the
state where the events take place.

193.045.2(4), RSMo, authorizes the state registrar to provide to the state or local health
agencies copies of or data derived from certificates and reports required under sections
193.005 to 193.325, deemed necessary for state or local health planning and program
activities...such copies or data shall remain the property of the department and the uses
made of them shall be governed by the state registrar.

193.245(1), RSMo, the department to disclose upon request, a listing of persons who
are born or who die on a particular date, but no information from the record other than
the name and date of such birth or death shall be disclosed.

193.245(2), RSMo, allows the department to authorize disclosure of information
contained in vital records for legitimate research purposes.

193.255.4, RSMo, authorizes the state registrar, upon request by federal, state, local
and other public or private agencies, to furnish copies or data of any other vital
statistics... for statistical or administrative purposes upon such terms or conditions as
may be prescribed by regulation, provided that such copies or data shall not be used for
purposes other than those for which they were requested unless so authorized by the
state registrar.

19 CSR 10-10.090 Access to Vital Records: (1) (B) 3. No data shall be furnished from
records for research purposes until the state registrar of vital records has received and
approved a formal request for the research project. (1) (B) 2. The term research means
a systematic study designed to develop or contribute to generalizable knowledge. The
term generalizable means to emphasize the general character rather than specific
details of, to formulate general principles or inferences from particulars. (1) (D)
authorizes the state registrar or the local custodian — when deemed in the public interest
and not for purposes of commercial solicitation or private gain — to furnish copies of
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records or data from records to public agencies administrating health, welfare, safety,
law enforcement, education or public assistance programs and to private agencies
approved by the state registrar.

Under section 610.035, RSMo, the department is prohibited from disclosing any Social
Security number of a living person unless such disclosure is permitted by federal law,
federal regulation or state law. Section 208.120, RSMo prohibits the department from
disclosing any information obtained by them in the discharge of their official duties
relative to the identity of applicants for or recipients of benefits or the contents of any
records (e.g., Medicaid, Food Stamps). Public assistance information can be provided
on de-identified records only.

45 C.F.R. Part 160 and Part 164. Vital Records requestors for research or
administrative purposes will only be provided access to the minimum information
necessary to achieve their specific research or administrative requests. Requestors are
prohibited from disclosing any information that would identify a person and are also
prohibited from the re-release of the data provided.

Patient Abstract System (PAS) Data

Missouri State Statutes and Code of Regulations allow for the release of PAS data by
DHSS. The Department and other "public health authorities" are authorized to utilize
PAS information for epidemiologic studies and for surveillance. The below listed statues
apply to Missouri residents only.

192.067(1), RSMo, the department, for purposes of conducting epidemiological studies
to be used in promoting and safeguarding the health of the citizens of Missourri ... is
authorized to receive information from patient medical records.

192.067(2), RSMo, Medical information...may be released by the department only in a
statistical aggregate form that precludes and prevents the identification of patient,
physician, or medical facility except that medical information may be shared with other
public health authorities and coinvestigators of a health study if they abide by the same
confidentiality restrictions required of the department of health and senior services...
The department of health and senior services, public health authorities and
coinvestigators shall use the information collected only for the purposes provided ...

192.665(9), RSMo, "Patient abstract data", data submitted by hospitals which includes
but is not limited to date of birth, sex, race, zip code, county of residence, admission
date, discharge date, principal and other diagnoses, including external causes, principal
and other procedures, procedure dates, total billed charges, disposition of the patient
and expected source of payment with sources categorized according to Medicare,
Medicaid, other government, workers' compensation, all commercial payors coded with
a common code, self-pay, no charge and other.
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192.667(7), RSMo, Information obtained by the department under the provisions of
section 192.665 and this section shall not be public information...The department of
health and senior services may authorize the use of the data by other research
organizations pursuant to the provisions of section 192.067... The department shall not
release data in a form which could be used to identify a patient. Any violation of this
subsection is a class A misdemeanor.

19 CSR 10-33.010 Reporting Patient Abstract Data by Hospitals and Ambulatory
Surgical Centers: (1)(A) Coinvestigator means any person or organization that applies
to the department to be a coinvestigator of an epidemiological study; (C)
Epidemiological study means research using patient abstract data to understand,
promote or safeguard the health of a defined population. No marketing study or study
designed to use data on a specific provider shall be considered an epidemiological
study; (M) Public health authority means a federal, state or local governmental agency
which has as its mission and responsibility the promotion and safeguarding of the
public’s health.

19 CSR 10-33.010 Reporting Patient Abstract Data by Hospitals and Ambulatory
Surgical Centers: (12) Any person may apply to the department to be a coinvestigator of
an epidemiological study using patient abstract data. A research protocol shall be
submitted which includes all of the following: (A) A description of the proposed study;
(B) The purpose of the study; (C) A description of the data elements needed for the
study; (D) A description of a tape or a report if either is required; (E) A statement
indicating whether the study protocol has been reviewed and approved by an
institutional review board; (F) A description of data security procedures, including who
shall have access to the data; and (G) A description of the proposed use and release of
the data.

19 CSR 10-33.010 Reporting Patient Abstract Data by Hospitals and Ambulatory
Surgical Centers: (13) The director of the department shall appoint a data release
advisory committee composed of three (3) persons representing the health care
industry and three (3) persons representing researchers and consumers. The advisory
committee shall review all research protocols of persons applying to be a coinvestigator
of an epidemiological study using patient abstract data. The advisory committee shall
make a recommendation to the director whether the coinvestigator protocol should be
accepted, accepted with conditions, or rejected. The committee shall consider: (A) The
review made by the staff of the department; (B) Whether the proposed study meets the
definition of an epidemiological study; (C) The potential for the coinvestigator or any
other person to use the data for nonepidemiological purposes; (D) The professional
expertise of the applicant to conduct the study; (E) The appropriateness of the proposed
study design; (F) The willingness and ability of the applicant to protect the identity of any
patient, physician or provider; and (G) The data security measures and final disposition
of the data proposed.

19 CSR 10-33.010 Reporting Patient Abstract Data by Hospitals and Ambulatory
Surgical Centers: (14) The coinvestigator shall agree to the confidentiality, security and
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release of data requirements imposed by the department and shall agree to the review
and oversight requirements imposed by the department.

19 CSR 10-33.010 Reporting Patient Abstract Data by Hospitals and Ambulatory
Surgical Centers: (15) Data released to the coinvestigator shall not be rereleased in any
form by the coinvestigator without the prior authorization of the department.
Authorization for subsequent release of the data shall be considered only if the
proposed release does not identify a patient, physician or provider.

19 CSR 10-33.010 Reporting Patient Abstract Data by Hospitals and Ambulatory
Surgical Centers: (16) The following data elements permit identification of a patient,
physician or provider, and are not to be rereleased by a coinvestigator: patient name;
patient Social Security number; any datum which applies to fewer than three (3)
patients, physicians or providers; physician number; provider number; and a quantity
figure if one (1) entity contributes more than sixty percent (60%) of the amount.

19 CSR 10-33.010 Reporting Patient Abstract Data by Hospitals and Ambulatory
Surgical Centers: (17) The department shall release only those patient abstract data
elements to the coinvestigator which the department determines are essential to the
study. The Unique Physician Identification Number (UPIN) associated with any patient
abstract data shall not be released to any coinvestigator. If the research being
conducted by a coinvestigator requires a physician number, the department may create
a unique number which is not the UPIN. The department shall not provide information
which links the unique number to the name of the physician.

19 CSR 10-33.010 Reporting Patient Abstract Data by Hospitals and Ambulatory
Surgical Centers: (18) No epidemiological study conducted with a coinvestigator shall
be approved unless the department determines that: (A) The epidemiological study has
public benefit sufficient to warrant the department to expend resources necessary to
oversee the project with the coinvestigator; (B) The department has sufficient resources
available to oversee the project with the coinvestigator; and (C) The data release
advisory committee reviewed the study and the director of the department authorized
approval.

19 CSR 10-33.010 Reporting Patient Abstract Data by Hospitals and Ambulatory

Surgical Centers: (19) Public health authorities and coinvestigators receiving data shall
be informed by the department of the penalty for violating section 192.067, RSMo.
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Frequently Asked Data Questions

When | run a query on Missouri’s EPHT Network Portal, why do some of the values

display as stars?
The query results will display stars (**) when the count or rate in certain cells has
been suppressed either because the observed number of events is very small
and not appropriate for publication, or it could be used to calculate the number in
a cell that has been suppressed. Suppression is a statistical practice that is used
to protect patient confidentiality and potentially identifying information by
withholding or excluding small numbers within a specific demographic or

geography.

Why isn't all the data the same on both the Missouri and National EPHT Network
Portals?
There are many scientifically valid reasons that the data presented on the
Missouri and National EPHT Network Portals may not be identical, including:
¢ Not every state or government health agency collects data on every
condition and/or disease. Even when data is collected for the same
condition and/or disease, different data elements may be required.
Condition and/or disease definitions can vary between jurisdictions.
e Data element definitions can vary between jurisdictions.
Conditions and/or diseases may have drastic seasonal variations across
geographic areas.
Different datasets and/or sources may have been used.
e Suppression of small cell values or complimentary suppression may be
used.
e Data may be aggregated by different ages, races, or other demographic.

Specific questions regarding data differences should be addressed to the
Missouri EPHT Program Manager via e-mail at EPHTN@health.mo.gov or by
calling 573.751.6102.

Why isn’t record level data for health conditions available on Missouri’s EPHT Network
Portal?
Patient level records are not public information, and may be shared only with
other public health authorities and coinvestigators of a health study if they abide
by the same confidentiality restrictions required by DHSS under section 192.067,
RSMo.

In addition, federal law protects patient privacy. All requests for health
information must be reviewed and approved by governing bodies. Agreements
between agencies protect information and how it is used. All users must sign
confidentiality agreements to ensure privacy and information must be stored in a
secure environment. Access to this level of data will always be restricted and
strictly controlled with all agencies and individuals held accountable by law.
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What is the “Secure” EPHT Network Portal?

Missouri’'s Secure EPHT Network Portal provides the same information as the
public portal. The only difference between the two portals is that data available
on the secure portal has not been suppressed. This data is available only to
those people who have a legitimate need-to-know, such as other public health
authorities or in some instances, coinvestigators of a health study.

To request a secure user account, please complete and submit the “Secure User
Access” request available at http://health.mo.gov/living/environment/epht/
index.php. After submitting the request, the local security officer will contact you
for further information.

Questions regarding the process of obtaining a secure user account should be
addressed to the Missouri EPHT Program Manager via e-mail at
EPHTN@health.mo.gov or by calling 573.751.6102.

The data | want isn’t available on the Missouri EPHT Network Portal. How can | request

it?

To submit a special request for specific data for research, a principal investigator
must submit a completed Application for Missouri Vital Records or Patient
Abstract System Data for Research Purposes. The application requires detailed
information about the study protocol, justification for all data elements requested
(each data element must be related to the hypotheses), and measures to ensure
the confidentiality and security of the data. All information must be clear,
consistent and specific. General descriptions do not allow accurate assessment
of the value of the study or the need for the data items. Release of data from
vital records and/or the Patient Abstract System by DHSS is granted to an
agencyl/institution for the sole purpose of the research project described in the
protocol application. The applicant will be required to complete and sign an
Agreement for Oversight. All persons that will have access to the data must be
listed in the application and will be required to sign the Confidentiality Pledge
prior to being granted access to the study data.

It is the principal investigator's responsibility to design a valid study that would
make a contribution to public health, and it is not the department's role to help
refine a faulty study or a poorly described study until it meets generally
acceptable scientific standards. Protocols of this nature will be rejected and
further processing of such applications will be discontinued. An application will
be immediately rejected if it is determined that:
1. it does not clearly describe a well-designed research or epidemiologic
study,
2. the data will be used for commercial or marketing purposes, or private
gain,
3. being a co-investigator would overburden the department, or
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4. there is reason to believe that confidentiality of the data would be
jeopardized by its release.

Researchers interested in obtaining DHSS data should first familiarize
themselves with the data sets prior to designing their studies (see Data and
Surveillance Systems available at http://health.mo.gov/data/index.php). Only
those data elements related to the hypotheses and necessary for the study
should be requested. The principal investigator will be notified of any
discrepancy between the list of data elements requested in the research protocol
and those determined by DHSS staff to be needed. Vital Records and Patient
Abstract Data custodian contact information may be found at
http://health.mo.gov/data/pdf/contactus.pdf.

Additional information on Missouri DHSS data release policies, procedures, and
guidelines are available at http://health.mo.gov/data/policies.php.

Suggestions for adding additional data sets, sources, and/or content areas to
Missouri’'s EPHT Network Portal should be addressed to the Missouri EPHT
Program Manager via e-mail at EPHTN@health.mo.gov or by calling
573.751.6102.

Can | share data that I've obtained from Missouri’'s EPHT Network Portal?
You can share data obtained from Missouri’s public EPHT Network Portal;
however, sharing of data obtained by special request or from Missouri’s Secure
EPHT Network Portal is forbidden.

Releasing, sharing, or publishing DHSS-provided data or subsets of such data to
any person or entity not directly identified in the study personnel section of the
application or annual review form is not allowed.

Analytic tables, graphs, charts, or maps produced from DHSS-provided data for
analytic purposes are allowable and not considered re-release.

What criteria are used to determine if a research study will be approved by DHSS?
Studies and/or research projects must meet the following specific standards and
criteria:

e be scientifically valid and statistically sound;

e contribute to public health practice;

¢ not use Missouri Department of Health and Senior Services’ resources
unreasonably and unnecessarily;
be conducted ethically and with integrity;

¢ be in compliance with state and federal statutes and regulations, including
confidentiality provisions;

e be reviewed by the Missouri Department of Health and Senior Services’
Institutional Review Board when required; and
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¢ be consistent with Missouri Department of Health and Senior Services’
policy.

Is there a cost for accessing the data on the Missouri EPHT Network Portal?
There is no cost for accessing data on Missouri’s EPHT Network Portal;
however, special requests for data may have a cost associated. In an effort to
recover the service cost incurred for staff time and other expenses involved in
data delivery, DHSS may charge fees for data and services based on the fee
schedule (http://health.mo.gov/data/pdf/datafeepolicy.pdf). Fees are assessed
for preparation of data based on programming time and materials. Payment is
required before data files can be released.

Questions regarding Missouri’s EPHT Network Portal should be addressed to the
Missouri EPHT Program Manager via e-mail at EPHTN@health.mo.gov or by calling
573.751.6102.
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Acronyms Used in this Guide

Acronym Meaning

AAA Area Agencies on Aging

ABLES Adult Blood Lead Epidemiology and Surveillance
AMI Acute Myocardial Infarction

APCP Air Pollution Control Program

AQI Air Quality Index

AQS Air Quality System

AQUID Aquatic Invertebrate Sampling

ASTHO Association of State and Territorial Health Officers
ATSDR Agency for Toxic Substances and Disease Registry
BCCDC Bureau of Cancer and Chronic Disease Control
BEE Bureau of Environmental Epidemiology

BEHS Bureau of Environmental Health Services

BHI Bureau of Health Informatics

BRFSS Behavioral Risk Factor Surveillance System
BVR Bureau of Vital Records

CDC Centers for Disease Control and Prevention

cL centiliter

CLPPP Childhood Lead Poisoning Prevention Program
CO Carbon Monoxide

CSR Code of State Regulations

CSTE Council of State and Territorial Epidemiologists
CWS Community Water System

DBP Disinfection Byproduct

DCPH Division of Community and Public Health

DED Department of Economic Development

DEQ Division of Environmental Quality

DESE Missouri Department of Elementary and Secondary Education
DHSS Department of Health and Senior Services

dL deciliter

DNR Department of Natural Resources

DOE US Department of Energy

DOl Department of Interior

DOT Department of Transportation

DSS Department of Social Services

ED Emergency Department

EPA Environmental Protection Agency

EPHI environmental public health indicator

EPHT Environmental Public Health Tracking
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Acronym Meaning

ES
ESP
FGDC
HHS
HIE
HREP
HUD
HWP
ICD
LPHAs
LRP
MCDC
MCL
MCR-ARC
MDA
MDC
MEERTS
MHDC
MICA
mL
MoDOT
MOEIS
MoEVR
MSA
NAACCR
NASA
NCDM
NCEH
NIEHS
NIOSH
NOAA
NPCR
NWS
OAR
OCSPP
OECA
OElI
OSEDA
OSWER
ow

Environmental Surveillance

Environmental Services Program

Federal Geographic Data Committee

Health and Human Services
Healthy Indoor Environments

Health and Risk Assessment Program

Housing and Urban Development

Hazardous Waste Program

International Classification of Diseases

Local Public Health Agencies

Land Reclamation Program

Missouri Census Data Center

maximum contaminant level

Missouri Cancer Registry and Research Center
Missouri Department of Agriculture

Missouri Department of Conservation

Missouri Environmental Emergency Response Tracking System
Missouri Housing Development Commission
Missouri Information for Community Assessment
milliliter

Missouri Department of Transportation

Missouri Emissions Inventory System

Missouri Electronic Vital Records

Metropolitan Statistical Area

North American Association of Central Cancer Registries
National Aeronautics and Space Administration
Nationally Consistent Data & Measures

National Center for Environmental Health

National Institute for Environmental Health Sciences
National Institute for Occupational Safety and Health
National Oceanic and Atmospheric Administration
National Program of Cancer Registries

National Weather Service

Office of Air and Radiation

Office of Chemical Safety and Pollution Prevention
Office of Enforcement and Compliance Assurance
Office of Environmental Information

Office of Social and Economic Data Analysis

Office of Solid Waste and Emergency Response
Office of Water
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Acronym Meaning

PAS
PDWB

PM_ s

ppb
ppm
RSMo

SDWIS
SEPH
SEER
SEHIC
SWMP
us
USDA
USFWS
USGS
WIMS
WPCB
WPP
XML
ZCTA

Patient Abstract System
Public Drinking Water Branch

Particulate Matter 2.5 micrometers or less
part per billion

part per million

Revised Statutes of Missouri

Safe Drinking Water Information System
Section for Environmental Public Health
Surveillance Epidemiology and End Results
State Environmental Health Indicators Collaborative
Solid Waste Management Program

United States

United States (US) Department of Agriculture
United States Fish and Wildlife Service
United States Geological Survey

Well Information Management System
Water Pollution Control Branch

Water Protection Program

Extensible Markup Language

ZIP Code Tabulation Areas
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Guide Development and Maintenance

This guide will continue to be revised and updated, as needed, as the program
progresses. As part of the EPHT program’s ongoing self-assessment, DHSS will meet
periodically meet with partner entities throughout the year and review this guide to
determine whether revisions are needed. Revisions will be published annually.

The Data & Statistical Guide is posted on the DHSS Internet site and available at:
http://health.mo.gov/living/environment/epht/index.php.
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Recommendations for Nationally Consistent Data
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Introduction

Environmental Public Health Tracking is the ongoing collection, integration, analysis,
interpretation, and dissemination of data from environmental hazard monitoring, human
exposure and health effects surveillance. In financial year 2002, Congress appropriated funds to
the Centers for Disease Control and Prevention (CDC) to begin to develop a national
environmental public health tracking network and to improve environmental health capacity at
the state and local level.

The CDC established its National Environmental Public Health Tracking Program with the
following goals:

1. Build a sustainable national environmental public health tracking network (EPHTN)
Enhance environmental public health tracking workforce and infrastructure

3. Disseminate information to guide policy, practice, and other actions to improve the
Nation’s health

4. Advance environmental public health science and research

5. Foster collaboration among health and environmental programs.

In 2006, CDC transitioned from a piloting and planning phase to implementation. The network
was envisioned as a web-based, secure, distributed network of standardized electronic health and
environmental data. Sixteen states and New York City were funded in August, 2006 to construct
state-wide (city-wide) networks that will be components of the national network and to
participate in a collaborative network standards development process.

As part of the implementation process a Content Work Group (CWG) was established to:

1. Identify and recommend core measures to include as part of the EPHTN.

2. Examine the availability and applicability of existing data and to identify approaches
for deriving or collecting needed data.

3. Identify and adapt standards and guidelines to facilitate nationally consistent data
collection and ensure compatibility with existing standards efforts.

4. Recommend metadata elements to describe data quality

5. Identify and recommend methods and tools for data integration, analysis and
presentation

The CWG structure included a steering group made up of the principle investigators for grantee
health departments and academic partners. The steering group was in turn advised by content
specific teams. Teams included content experts from: grantee states, cities and academic
partners; CDC; other government agencies including the Environmental Protection Agency
(EPA), the US Geological Survey (USGS) and the National Institutes of Health (NIH); and non-
governmental organizations including the American Association of Poison Control Centers
(AAPCC), the National Birth Defects Prevention Network (NBDPN), the National Association
of Health Data Organizations (NAHDO), the National Association for Public Health Statistics
and Information Systems (NAPHSIS) and the North American Association of Central Cancer
Registries (NAACCR).
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Eight content teams were established and each provided recommendations to CDC via the CWG
steering group for indicators and measures as well as the data sets and methods that would be
required to create the recommended measures (see figure one).

Figure one: Content Work Group Structure and Process

CONTENT TEAMS
Air Quality Birth Defects
( Drinking Water Vital Statistics
Quality (Birth Outcomes)
CWG
Childhood Lead Hospitalization
STEERING Exposure Data
GROUP
CO Poisoning
Cancer
a a2 ’ F N A
Direction
Draft Recommendations

Feedback

Final Recommendations

Review and Vote

v

Content Workgroup = Steering Group + Team Co-Leads

l Submission to CDC

CDC EHT program

Recommendations were separated into two parts; part one concerned indicators, measures and
methods and part two concerned data sets.

This document provides a summary of the part one recommendations from CDC’s perspective.
The summary employs a standard template that each work group was asked to use in reporting
their recommendations. Although workgroups generally adhered to the template there was some
minor variation in the submitted documents and in creating this document original
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recommendations were modified primarily to present the measures in a more consistent fashion
across content areas.

Additional information was included in many workgroup submissions such as reviews of data
sources and guidance on how data sets should be prepared or measures calculated. At the time of
writing many work groups were continuing to revise and revisit these materials and they are
therefore not appended to this publication. CDC intends that these materials will however be
published when they becomes available.

Indicators and Measures

The network content has been conceptually divided into hazard, exposure and health outcome
areas. In general content groups focused on developing measures specific to one of these groups
but in doing so they considered both proven and potential linkages to the other areas.

The content is also divided conceptually into indicator areas. These represent high level
concepts within each content team domain. Within each indicator teams developed one or more
measures that represent specific ways the indicator can be measured in time and space. In
general all measures for an indicator were reported in a single table using a standard template.
There was however some variation in the use of the template and this document attempts to re-
align content areas as far as possible.

Section one includes tables that summarize the indicators and measures across all content
domains. The tables also include a column noting the status of each measure with respect to
provision of data by State Tracking Programs for creation of national level measures. This status
represents the decisions of the CWG steering group as well as the recommendations of
workgroups concerning the use of existing national datasets where relevant.

Data recommendations

The CDC’s recommendations for data to be used to create measures are included as separate
documents. These recommendations describe the data sets to be provided to the CDC for the
purposes of the National Environmental Health Network by either tracking grantees (or state data
stewards) or national data providers.

Data recommendations include: a table summarizing key aspects of each data set, a data
dictionary and “table shells” that describe in detail the content and structure of required data sets
including the way in which variables are cross tabulated in datasets. Data recommendations are
provided in separate content specific documents and in some cases table shells are available only
as electronic spreadsheets.

These recommendations have in turn been used to create XML schema that will be made

available to data providers. Example metadata records have also been created that data providers
will be able to use to create metadata records for each submitted data set.
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SECTION ONE: SUMMARY OF RECOMMENDED

INDICATORS AND MEASURES

Content Domain: Air Quality

Indicator

Measure

Data Provision

Ozone — Days above
regulatory standard

Annual number of days with maximum 8-hour average
ozone concentration over the National Ambient Air Quality
Standard, by County, and Metropolitan Statistical Area
(MSA) (where monitors exist)

Annual number of person-days with maximum 8-hour
average ozone concentration over the National Ambient Air
Quality Standard, by County, and MSA (where monitors
exist)

Nationally Derived

PM2.5 - Days above
regulatory standard

Annual percent of days with PM, s levels over the National
Ambient Air Quality Standard, by County (where monitors
exist)

Annual person-days with PM, s over the National Ambient
Air Quality Standard, by County (where monitors exist)

Nationally Derived

Annual PM, s Level

Annual average ambient concentrations of PM, 5 (based on
seasonal averages and daily measurement), by County
(where monitors exist)

Annual percentage of population living in counties
exceeding the National Ambient Air Quality Standard
(compared to percentage of population living in counties
that meet the standard, and the percentage of the population
living in counties without PM; 5 monitors), by State

Nationally Derived
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Content Domain: Birth Defects

Indicator

Measure

Data Provision

Prevalence of Birth
Defects

Annual prevalence of Anencephaly per 10,000 live births by
State & County

Annual prevalence of Spina Bifida (without Anencephaly)
per 10,000 live births by State & County

Annual prevalence of Hypoplastic Left Heart Syndrome per
10,000 live births by State & County

Annual prevalence of Tetralogy of Fallot per 10,000 live
births by State & County

Annual prevalence of Transposition of the Great Arteries
(vessels) per 10,000 live births by State & County

Annual prevalence of Cleft Lip with or without Cleft Palate
per 10,000 live births by State & County

Annual prevalence of Cleft Palate without Cleft Lip per
10,000 live births by State & County

Annual prevalence of Hypospadias per 10,000 live births by
State & County

Annual prevalence of Gastroschisis per 10,000 live births
by State & County

Annual prevalence of Upper Limb Deficiencies per 10,000
live births by State & County

Annual prevalence of Lower Limb Deficiencies per 10,000
live births by State & County

Annual prevalence of Trisomy 21 per 10,000 live births by
State & County and by maternal age at delivery (<35, > 35)

Required
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Content Domain: Cancer

Indicator

Measure

Data Provision

Incidence of Selected
Cancers

Annual number of cases of Breast Cancer in females by
State, County and Age group (<50, >50)

Annual age-adjusted incidence rate of Breast Cancer in
females per 100,000 population by State, County and Age
group (<50, >50 years old)

Annual number of cases of Lung and Bronchus Cancer by
State & County

Annual age-adjusted incidence rate of Lung and Bronchus
Cancer per 100,000 population by State & County

Annual number of cases of Bladder Cancer (including in
situ) by State & County

Annual age-adjusted incidence rate of Bladder Cancer
(including in situ) per 100,000 population by State & County

Annual number of cases of Brain and other nervous systems
Cancer by State & County

Annual age-adjusted incidence rate of Brain and other
nervous systems Cancer per 100,000 population by State &
County

Annual number of cases of Brain and Central Nervous
System Cancer in children (<15 years and <20 years) by
State & County

Annual age-adjusted incidence rate of Brain and Central
Nervous System Cancer in children (<15 years and <20
years) per 1,000,000 population by State & County

Annual number of cases of Thyroid Cancer by State &
County

Annual age-adjusted incidence rate of Thyroid Cancer per
100,000 population by State & County

Annual number of cases of Non-Hodgkin’s Lymphoma by
State & County

Annual age-adjusted incidence rate of Non-Hodgkin’s
Lymphoma per 100,000 population by State & County

Nationally Derived
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Annual number of cases of Leukemia by State & County

Annual age-adjusted incidence rate of Leukemia per 100,000
population by State & County

Annual number of Leukemia in children (<15 years and <20
years) by State & County

Annual age-adjusted incidence rate of Leukemia in children
(<15 years and <20 years) per 1,000,000 population by State
& County

Annual number of cases of Chronic Lymphocytic Leukemia
by State & County

Annual age-adjusted incidence rate of Chronic Lymphocytic
Leukemia per 100,000 population by State & County

Annual number of cases of Acute Myeloid Leukemia by
State & County

Annual age-adjusted incidence rate of Acute Myeloid
Leukemia per 100,000 population by State & County

Annual number of Acute Myeloid Leukemia in children
(<15 years and <20 years) by State & County

Annual age-adjusted incidence rate of Acute Myeloid
Leukemia in children (<15 years and <20 years) per
1,000,000 population by State & County

Annual number of cases of Acute Lymphocytic Leukemia in
children (<15 years and <20 years) by State & County

Annual age-adjusted incidence rate of Acute Lymphocytic
Leukemia in children (<15 years and <20 years) per
1,000,000 population by State & County
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Content Domain: Carbon Monoxide

Indicator Measure Data Provision
Hospitalizations for Annual number of hospitalizations for CO poisoning by Required
Carbon Monoxide State, County and Cause/Intent (Fire-related, non-fire
Poisoning related, unknown)

Annual crude rate of hospitalization for CO poisoning per

100,000 population by State, County and Cause/Intent (Fire-

related, non-fire related, unknown)

Annual age-adjusted rate of hospitalization for CO

poisoning per 100,000 population by State, County and

Cause/Intent (Fire-related, non-fire related, unknown)
Emergency Department | Annual number of Emergency Department Visits for CO Optional

Visits for Carbon
Monoxide Poisoning

poisoning by State, County and Cause/Intent (Fire-related,
non-fire related, unknown)

Annual crude rate of Emergency Department Visits for CO
poisoning per 100,000 population by State, County and
Cause/Intent (Fire-related, non-fire related, unknown)

Annual age-adjusted rate of Emergency Department Visits
for CO poisoning per 100,000 population by State, County
and Cause/Intent (Fire-related, non-fire related, unknown)

Carbon Monoxide
Poisoning Mortality

Annual number of deaths from CO poisoning by State,
County and Cause/Intent (Fire-related, non-fire related,
unknown)

Annual crude rate of death from CO poisoning per 100,000
population by State, County and Cause/Intent (Fire-related,
non-fire related, unknown)

Annual age-adjusted rate of death from CO poisoning per
100,000 population by State, County and Cause/Intent (Fire-
related, non-fire related, unknown)

Nationally Derived

Reported Exposure to
Carbon Monoxide

Annual number of unintentional CO exposures reported to
poison control centers by State and County (as reported or
derived from zip code) of caller by resulting health effect
and treatment in a healthcare facility

Annual crude rate of unintentional CO exposures reported to
poison control centers per 100,000 population by State and
County (as reported or derived from zip code) of caller by
resulting health effect and treatment in a healthcare facility

Nationally Derived

NCDM Recommendations Version 1.3  page 9

June 30, 2008




Home Carbon
Monoxide Detector
Coverage

Annual percent of BRFSS respondents reporting at least one
CO detector in their household by State

Optional
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Content Domain: Childhood Lead Poisoning

Indicator

Measure

Data Provision

Testing Coverage and
Housing Age

Number of children tested for lead poisoning prior to 36
months of age (by birth year cohort) by State, County, and
Zip Code

Percent of children tested for lead poisoning prior to 36
months of age (by birth year cohort) by State, County, and
Zip Code

Number of pre-1950 housing (as measured in 2000 census) by
State, County, Zip Code, Census Tract, and Block Group

Percent of pre-1950 housing (as measured in 2000 census) by
State, County, Zip Code, Census Tract, and Block Group

Number of children under 5 living in poverty (as measured in
2000 census) by State, County, Zip Code, Census Tract, and
Block Group

Percent of children under 5 living in poverty (as measured in
2000 census) by State, County, Zip Code, Census Tract, and
Block Group

Nationally Derived
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Content Domain: Drinking Water

Indicator

Measure

Data Provision

Public Water Use

Annual Public Water Use Index by State

Required

Arsenic Level and
Potential Population
Exposure

Annual number of Community Water System (CWS) with
any Arsenic maximum contaminant level (MCL) violation

Annual percent of Community Water System (CWS) with
any Arsenic maximum contaminant level (MCL) violation

Distribution of mean arsenic concentrations across CWS, by
3-year compliance (sampling) period (cut-points: (<3), (>3-
<5), (>5-<10), (>10-<15), (>15) [Ig/L arsenic)

Annual number of people served by CWS with any Arsenic
MCL violation

Annual percent of people served by CWS with any Arsenic
MCL violation

Distribution of number of people by mean arsenic
concentration, by 3-year compliance (sampling) period (cut-
points: (<3), (>3-<5), (>5-<10), (>10-<15), (>15) Og/L
arsenic)

Required

Disinfection Byproducts
(DBP)Level and
Potential Population
Exposure

Annual number of CWS with any DBP MCL violation

Annual percent of CWS with any DBP MCL violation

Quarterly number of CWS with any DBP MCL violation

Quarterly percent of CWS with any DBP MCL violation

Annual number of CWS with each 0of 0,1, 2...8 DBP MCL
violations

Annual percent of CWS with each of 0,1, 2...8 DBP MCL
violations

Annual number of people served by CWS with any DBP
MCL violation

Annual percent of people served by CWS with any DBP
MCL violation

Quarterly number of people served by CWS with any DBP
MCL violation

Quarterly percent of people served by CWS with any DBP
MCL violation

Annual number of people served by CWS with each of 0,1,
2...8 DBP MCL violations

Required
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Annual percent of people served by CWS with each of 0,1,
2...8 DBP MCL violations

Annual percent of ‘person-months’ for which no DBP
violation occurred by CWS

Annual number of people served by CWS with a mean DBP
concentration greater than specific reference levels
(Reference levels of 50th, 75th, 90th and 95th percentiles of
the distribution of mean DBP levels in 2005)

Annual percent of people served by CWS with a mean DBP
concentration greater than specific reference levels
(Reference levels of 50th, 75th, 90th and 95th percentiles of
the distribution of mean DBP levels in 2005)

Distribution of number of people by mean DBP
concentration by year

Distribution of number of people by mean DBP
concentration by quarter

Nitrates Level and
Potential Population
Exposure

Annual number of CWS with any nitrate MCL violation

Annual percent of CWS with any nitrate MCL violation

Annual distribution of mean nitrate concentration across
CWS (cut-points: (<1), (>1-<3), (>3-<5), (>5-<10), (>10-
<20), (>20) mg/L nitrate-nitrogen)

Annual distribution of maximum nitrate concentration across
CWS (cut-points: (<1), (>1-<3), (>3-55), (>5-<10), (>10-
<20), (>20) mg/L nitrate-nitrogen)

Annual number of people served by CWS with any Nitrate
MCL violation

Annual percent of people served by CWS with any Nitrate
MCL violation

Distribution of number of people by mean nitrate
concentration by year (cut-points: (<1), (>1-<3), (>3-55),
(>5-<10), (>10-<20), (>20) mg/L nitrate-nitrogen)

Distribution of number of people by maximum nitrate
concentration by year (cut-points: (<1), (>1-<3), (>3-<5),
(>5-<10), (>10-<20), (>20) mg/L nitrate-nitrogen)

Required

Lead Action Level
Exceedances

Due to the nature of the lead sampling frame, no measure
presenting drinking water lead data will be developed at this
time. Lead action level exceedances will, however, appear in
the nationally consistent data.

Required
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Content Domain: Hospitalizations

Indicator

Measure

Data Provision

Hospitalizations for
Asthma

Annual number of hospitalizations for asthma by State &
County

Required

Average daily number of hospitalizations for asthma by
month by State & County

Nationally Derived

Annual crude rate of hospitalization for asthma per 10,000
population by State & County

Annual age-specific rate of hospitalization for asthma per
10,000 population by State & County

Annual age-adjusted rate of hospitalization for asthma per
10,000 population by State & County

Required

Hospitalizations for
Acute Myocardial
Infarction (AMI)

Annual number of hospitalizations for AMI by State &
County

Required

Average daily number of hospitalizations for AMI by
month by State & County

Nationally Derived

Annual crude rate of hospitalization for AMI among
persons 35 and over per 10,000 population by State &
County

Annual age-specific rate of hospitalization for AMI per
10,000 population by State & County

Annual age-adjusted rate of hospitalization for AMI among
persons 35 and over per 10,000 population by State &
County

Required
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Content Domain: Vital Statistics/Reproductive Health Outcomes

Indicator Measure Data Provision
Prematurity Among Annual percent of Preterm (<37 weeks gestation) Live Nationally Derived
Singleton Births Singleton Births by State & County

Annual percent of Very Preterm (<32 weeks gestation) Live
Singleton Births by State & County

Annual percent of Very Low Birthweight (<1500 grams)
Live Singleton Births by State & County

Growth Retardation Annual percent of Low Birthweight (<2500 grams) Live Nationally Derived
Term Singleton Births by State & County

Mortality (using Annual Infant (<1 year of age) Mortality Rate per 1000 live | Nationally Derived
period linked births by State & County

birth/infant death

approach) Annual Neonatal (<28 days of age) Mortality Rate per 1000

live births by State & County

Annual Perinatal (>28 weeks gestation - <7 days of age)
Mortality Rate per 1000 live births + fetal deaths >28 weeks
gestation by State & County

Annual Postneonatal (>28 days - <1 year of age) Mortality
Rate per 1000 live births by State & County

Fertility Annual Total Fertility Rate per 1000 women of reproductive | Nationally Derived
age by State & County
Sex Ratio at Birth Annual Male/Female Sex Ratio at Birth (Term Singletons Nationally Derived

Only) by State & County
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Section Two: Measure Details for Each Recommended Indicator
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CONTENT DOMAIN: AIR QUALITY
INDICATOR: OZONE - DAYS ABOVE REGULATORY

STANDARD

Type of EPHT Indicator

Hazard

Measures

1. Annual number of days with maximum 8-hour average ozone
concentration over the National Ambient Air Quality Standard

2. Annual number of person-days with maximum 8-hour average
ozone concentration over the National Ambient Air Quality
Standard

Derivation of Measures

Refer to the How-to Guide (contact CDC for the latest version of this
document)

Units 1. Exceedance days
2. Population weighted exceedance days
Geographic Scope Contiguous United States
Geographic Scale The calculation of the number of days and person-days may be

automated and available at two scales:

e by counties (where monitors exist)

e by MSAs (where monitors exist) — only if the calculation is
automated

Time Period

1997 to most recent

Time Scale

Calendar year

Rationale

According to the published literature, air pollution has been
associated with premature death; increased rates of hospitalization
for respiratory and cardiovascular conditions; adverse birth
outcomes; and lung cancer (Cannon 1990, Dockery and Pope 1994,
Schwartz 1999). Air pollution places a large economic burden on the
country. In a report prepared for the American Lung Association,
Cannon (1990) estimated that air pollution related illness costs
approximately $100 billion dollars (1988 dollars) each year in the
United States, with an estimated number of excess deaths ranging
from 50,000 to 100,000 per year (Dockery and Pope 1994). More
than half of the U.S. population, approximately 159 million
Americans, live in counties with unhealthy levels of air pollution in
the form of either ozone or particulate matter (American Lung
Association 2004). Elevated pollution levels depend on sources,
transport, the season, geography and atmospheric conditions. Each
part of the country will have its own level of pollution concentrations
which can be exacerbated by a multitude of conditions, including
stagnation, fire, or wind. The seasons for peak concentrations also
varies between geographical regions.
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The Clean Air Act, which was last amended in 1990, requires EPA
to set National Ambient Air Quality Standards (NAAQS) for wide-
spread pollutants from numerous and diverse sources considered
harmful to public health and the environment. The Clean Air Act
established two types of national air quality standards. Primary
standards set limits to protect public health, including the health of
"sensitive' populations such as asthmatics, children, and the elderly.
Secondary standards set limits to protect public welfare, including
protection against visibility impairment, damage to animals, crops,
vegetation, and buildings. Our indicator is based on comparing
measured levels of ozone by county and MSA to the primary
NAAQS for ozone (as well as other established health-based ambient
air quality standards for 8-hour ozone levels). The Clean Air Act
requires periodic review of the science upon which the standards are
based and the standards themselves. Primary Air quality standards
tell us how much of a substance can be in the air without causing
harm, based on proven scientific and medical research. State
governments also set air quality standards. In several cases,
California's standards or other benchmarks are more stringent than
the EPA NAAQS.

Use of Measure

The indicator for the number of days over the standard is similar to
EPA’s analyses on number of days with air quality index (AQI)
levels above 100 (for ozone) — see
www.epa.gov/airtrends/aqi_info.html. This measure is consistent
with the EPA and state AQI program efforts to communicate an
area’s air quality levels to the public. In addition, this indicator can
be used to inform policy makers and the public regarding the degree
of hazard within a state (by county or MSAs with monitors) during a
year. For example, the number of days per year that ozone is above
the NAAQS can be used to communicate to sensitive populations
(such as asthmatics) the number of days that they may be exposed to
unhealthy levels of ozone; this is the same level used in the Air
Quality Alerts that inform these sensitive populations when and how
to reduce exposure. See
http://www.epa.gov/air/airtrends/2007/report/groundlevelozone.pdf
and http://www.epa.gov/air/airtrends/aqtrnd(00/pdffiles/aqioz.pdf.
In the use of the measure, it is important to explain that not all
counties have monitors (although most populated areas in the US
are monitored.
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Limitations of The
Measure

There is variability in the high ozone days per year so tracking
trends over time can be difficult to analyze/interpret. The
variability results from the following: a) the number of high ozone
days is related to temperature; there will be more high days in
hotter summers; and b) there are a small number of events per year,
so for statistical reasons this type of measure will bounce around
more than an average. When analyzing trends, consider monitors
with 75% complete data every year.

The relationship between ambient concentrations and personal
exposure is largely unknown and variable depending upon pollutant,
activity patterns, and microenvironments.

Variation within counties and MSAs may exist but will not be
captured in this measure. Within these areas, the monitor with the
highest reading on any day is used in the measure. Larger areas
will have a broader range of pollution values and perhaps more
monitors that may measure a high value on a given day. Thus day
and person day estimates for larger areas may be biased higher than
estimates for smaller areas. The relative variation among county
populations in many states may be large enough relative to the
variation in the number of days greater than the ozone NAAQS that
the population component can dominate the calculation of the
number of person-days. Thus, careful investigation of the
underlying data to properly identify changes in population and air
quality is needed when comparing person-days in space and time.

The data for this indicator only represents counties/MSAs that have
air monitors and tend to reflect urban air quality (where most
people live). Thus, although populations in areas without monitors
may also be exposed to ozone that exceeds the standard, they are not
counted. The number of days that exceed the EPA NAAQS or other
health benchmarks does not provide information regarding the
severity (max concentrations) of potential exposures.

It is important to understand that this indicator is not for use
compliance determination with NAAQS or reasonable further
progress toward attaining compliance.

Data Sources

Air quality data: EPA Air Explorer
http://epa.gov/mxplorer/index.htm

Limitations of Data
Sources

The effort to obtain all the data may indicate that a central system is
needed to gather the data and calculate the measures

Related Indicators

1. EPA Report on the Environment

2. SEHIC indicators

3. HP2010; Percent of Population that Exceed the EPA NAAQS
or Other Benchmark
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Recommendations for Consider how well county or MSA boundaries represent regions of
Future Development of similar air quality (based on the monitors within these areas), how
Indicator And Measure | well these areas are comparable, and whether they capture the vast

majority of elevated exposure within a state.
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CONTENT DOMAIN: AIR QUALITY
INDICATOR: PM, 5 — DAYS ABOVE REGULATORY STANDARD

Type Of EPHT Indicator

Hazard

Measures

1. Annual percent of days with PM, s levels over the National
Ambient Air Quality Standard, in counties where monitors exist.

2. Annual person-days with PM, s over the National Ambient Air
Quality Standard, in counties where monitors exist.

Derivation Of Measures

Refer to the How-to Guide (contact CDC for the latest version of this
document)

Unit 1. Exceedance Days
2. Population weighted exceedance days
Geographic Scope Contiguous United States

Geographic Scale

County (where monitors exist)

Time Period

2001 to most recent full monitor year

Time Scale

Calendar year

Rationale

According to the published literature, air pollution has been associated
with premature death; increased rates of hospitalization for respiratory
and cardiovascular conditions; adverse birth outcomes; and lung
cancer (Cannon 1990, Dockery and Pope 1994, Schwartz 1999). EPA
provides a thorough review of the health and environmental outcomes
for particulate matter (PM) in their criteria documents. Air pollution
places a large economic burden on the country. In a report prepared for
the American Lung Association, Cannon (1990) estimated that air
pollution related illness costs approximately $100 billion dollars (1988
dollars) each year in the United States, with an estimated number of
excess deaths ranging from 50,000 to 100,000 per year (Dockery and
Pope 1994). Additionally, as much as five percent of all hospital
admissions for heart disease can be attributed to exposure to air
pollution, representing an enormous public health impact (Schwartz
1999). More than half of the U.S. population, approximately 159
million Americans, live in counties with unhealthy levels of air
pollution in the form of either ozone or particulate matter (American
Lung Association 2004). Elevated pollution levels depend on sources,
transport, the season, geography and atmospheric conditions. Each
part of the country will have its own level of pollution concentrations
which can be exacerbated by a multitude of conditions, including
stagnation, fire, or wind. The seasons for peak concentrations also
varies between geographical regions.

The Clean Air Act, which was last amended in 1990, requires EPA to
set National Ambient Air Quality Standards (NAAQS) for wide-spread
pollutants from numerous and diverse sources considered harmful to
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public health and the environment. The Clean Air Act established two
types of national air quality standards. Primary standards set limits to
protect public health, including the health of "sensitive" populations
such as asthmatics, children, and the elderly. Secondary standards set
limits to protect public welfare, including protection against visibility
impairment, damage to animals, crops, vegetation, and buildings. The
Clean Air Act requires periodic review of the science upon which the
standards are based and the standards themselves. Primary Air quality
standards tell us how much of a substance can be in the air without
causing harm, based on proven scientific and medical research. State
governments also set air quality standards. In most cases, California's
standards or other benchmarks can be more stringent than the EPA
NAAQS.

Note: these indicators are similar to indicators developed by EPA and
state air quality agencies for use in air quality stats and trends analyses
and reports.

Use of the Measure

This indicator can be utilized to inform the public and policy makers
regarding the degree of potential exposures within a state (for counties
with monitors) during a year. For example, the percent of days per
year that PM; s is above the NAAQS can be used to communicate to
sensitive populations (such as asthmatics) the percent of days that they
may be exposed to unhealthy levels of PM; s; this is similar to the level
used in the Air Quality Alerts that inform these sensitive populations
when and how to reduce exposure.

The number of person-days may be directed towards policy makers
who are interested in roughly comparing population exposure between
areas, to determine which areas are most in need of prevention and
pollution control activities.

Limitations of the Measure

The data for this indicator represent highly populated counties that
have PM, s monitors. As a result, the data tend to reflect urban air
quality and longer term average air quality levels. Populations in
counties without monitors may also be exposed to concentrations that
exceed a standard

The percent of days that exceed the EPA NAAQS or other health
benchmarks does not provide information regarding the severity
(maximum concentrations) of potential exposures. Even with these
limitations, trends in PM; 5 levels are a useful measure to describe
public health concerns within these areas. We identify a number of
limitations with this indicator below.

This indicator is based on the percentage of high days rather than the
total number of high days to highlight the fact PM; s monitors follow
different operating schedules. Most operate on a 1 in 3 day schedule,
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while a small proportion are operated on a daily or 1 in 6 day schedule.
Because the majority of monitors do not take measurements every day,
the number of short term events (e.g., days exceeding the NAAQS) is
uncertain and, except where PM; s levels vary uniformly throughout
the year, estimating short term measures that are representative of
short term exposures over a year is complex. To address this
limitation, the measure can be based on the percentage of monitored
days (out of ~120 days per year), which needs to be carefully
communicated to the public. It should be noted that state air programs
will be evaluating the daily PM, s NAAQS using a frequency-based
analysis to determine whether areas within the state attain this
NAAQS.

Daily and every third day percentages are not exactly comparable
since they do not measure the same days. However, all days available
from daily monitors were included to achieve the greatest accuracy in
these areas.

Populations in counties without monitors may be exposed to
concentrations that exceed a standard. Person day estimates for larger,
highly populated counties may be biased higher than estimates for
smaller and lower populated counties: the indicator uses the highest
value of all monitors in the area, so larger counties with more monitors
may have a broader range of pollution values and greater potential to
measure a high day then smaller counties with fewer monitors

The relationship between ambient concentrations and personal
exposure is largely unknown and varies depending upon pollutant,
activity patterns, and microenvironments.

There can be considerable variability in the number of high PM, 5 days
per year so tracking trends over time needs to be done carefully. The
variability results from a) The number of high PM2.5 days is related to
meteorological factors (e.g., temperature and mixing heights) b) There
are a small number of events per year, so for statistical reasons this
type of extreme value measure will bounce around more than the
average. When analyzing trends, only consider monitors with 75%
complete data every quarter every year (note: the current “how to”
only approximates this).

Data Sources

Air quality data: EPA Air Explorer http://epa.gov/mxplorer/index.htm

Population data: county population data can be found at
http://www.census.gov/popest/counties/CO-EST2006-01.html

Limitations Of Data
Sources

Air monitoring data provides information regarding concentrations
around the specific location of each monitor. For PM2.5 this can be a
rather large area except when unusual local emissions (agricultural
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fires) occur. Within county variation in concentrations will likely
exist but will not be captured in this measure. Many PM2.5 monitors
measure every third day (some every sixth day) with a few measuring
every day; taking averages over seasons and then annually addresses
the comparability of these data.

Related Indicators 1. HP2010; Percent of Population in United States living in areas
considered nonattainment for PM 5

2. EPA reports annual average concentrations PM; 5 (and sometimes
the number of people living in area exceeding the level of the
NAAQS but not person days) and reports the number of days
greater than an AQI level similar to level of the daily NAAQS

Recommendations for Consider how well county boundaries represent regions of similar air
Future Development of quality (based on the monitors within these areas), how well these
Indicator and Measure areas are comparable, and whether they capture the vast majority of

elevated exposure within a state.

Consider whether to use statistically predicted estimates of daily PM; s
levels (based on the Hierarchal Bayesian methods being developed by
EPA) to fill in the missing data for days and counties.
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CONTENT DOMAIN: AIR QUALITY

INDICATOR: ANNUAL PM>, 5 LEVEL

Type of EPHT Indicator

Hazard

Measure

1. Annual average (based on seasonal averages and daily measurement)
ambient concentrations of PM s

2. Percent of population living in counties exceeding the National
Ambient Air Quality Standard (compared to % of population living in
counties that meet the standard, and the % of the population living in
counties without PM, s monitors)

Derivation of Measure

Refer to the How-to Guide (contact CDC for the latest version of this
document)

Unit 1. Microgram per cubic meter (pg/m3)
2. Population proportion by hazard level
Geographic Scope Contiguous United States

Geographic Scale

County where monitors exist (daily values from each monitor)

Time Period

2001 to most recent year

Time scale

Calendar year

Rationale

According to work conducted by Pope et al. (2002), long-term exposure to
fine particulate matter (PM; s) is related to a variety of adverse health
conditions. Each 10 ug/m3 elevation in PM; s is related to an 8% increase
in lung cancer mortality, a 6% increase in cardiopulmonary mortality, and
a 4% increase in death from general causes.

The annual average provides an indication of the long term trends in
overall fine particulate matter burden, relevant to long term effects of
PMys.

The percent of the population living in counties that exceed the standard
provides an indication of the population at risk for long-term exposure.

Note: these indicators are similar to indicators developed by EPA and state
air quality agencies for use in air quality stats and trends analyses and
reports (see www.epa.gov/airtrends)

Use of The Measure

This indicator can be utilized to inform policy makers and the public
regarding the degree of potential exposures to fine particles within a state
during a year and over time (trends). This is appropriate as many existing
health studies have found the strongest association with health outcomes
based on long term studies, thus EPA developed the annual NAAQS at 15
ug/m3. The indicator (annual average PM, s concentrations) can be
compared to the NAAQS level of 15 ug/m3 or other health-based
standards (although not in a regulatory manner) to communicate the
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degree of public health concern to policy makers and the general public.

Limitations of The Measure

This measure provides a general indication of the overall trend in annual
PM, s concentrations. It may be affected by density and placement of
monitors, and coverage will vary across the country and within states. It
does not directly reflect exposure. Certain geographic areas, such as those
near busy roads, are likely to have higher values.

When analyzing or displaying data over time for trends, only consider
monitors with complete data (75% of scheduled measurements per quarter)
from year to year. The “how to” uses a completeness criterion of 75% of
120 days (1 in 3 day monitoring) given the complexity of making this
calculation through readily available data (if the measures are developed
centrally, then a more precise completeness test will be used).

It is important to understand that this indicator is not for use compliance
determination with NAAQS or reasonable further progress toward
attaining compliance.

The relationship between ambient concentrations and personal exposure is
largely unknown and varies depending upon pollutant, activity patterns,
and microenvironments.

The percent of state population living in counties with no PM2.5
measurements must always be considered when attempting to estimate the
proportion of population at risk.

Data Sources

EPA Air Quality System Monitoring Data, State Air Monitoring Data.
http://www.epa.gov/air/data/agsdb.html

Limitations Of Data Sources

Air monitoring data provides information regarding concentrations around
the specific location of each monitor. For PM; s this can be a rather large
area except when unusual local emissions (agricultural fires) occur.
Within county variation in concentrations will likely exist but will not be
captured in this measure. Many PM; s monitors measure every third day
(some every sixth day) with a few measuring every day; taking averages
over seasons and then annually addresses the comparability of these data.

Related Indicators

1. EPA Report on the Environment

2. SEHIC indicators

3. HP2010 Indicator for Percent of Population in Counties or MSA with
Monitors that Exceed the EPA NAAQS or Other Benchmark

Recommendations For
Future Development Of
Indicator And Measure

Consider how well county boundaries represent regions of similar air
quality (based on the monitors within these areas), how well these areas
are comparable, and whether they capture the vast majority of the potential
elevated exposure within a state.

Consider whether to use statistically predicted estimates of daily PM2.5
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levels (based on the Hierarchal Bayesian methods being developed by
EPA) to fill in the missing data for days and counties.
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CONTENT DOMAIN: BIRTH DEFECTS
INDICATOR: PREVALENCE OF BIRTH DEFECTS

Type of EPHT Indicator

Health Outcome

Measure

“Birth prevalence” of 12 birth defects per 10,000 live births.

Anencephaly

Spina bifida (without anencephaly)

Hypoplastic left heart syndrome

Tetralogy of Fallot

Transposition of the great arteries (vessels)

Cleft lip with or without cleft palate

Cleft palate without cleft lip

Hypospadias

9. Gastroschisis

10. Upper limb deficiencies

11. Lower limb deficiencies

12. Trisomy 21

O  Among mothers <35 years of age at delivery
O  Among mothers >35 years of age at delivery

PRNANR DN

When supported by sufficient data volume, birth prevalence may
also be reported stratified by maternal age at delivery, maternal
ethnicity/race, infant sex, and geographic unit (county).

Derivation of Measure(s)

Denominator is composed of all live-born infants in geographic
region of interest during a calendar year.

Numerator is composed of all live-born infants, fetal deaths (where
available), and terminations (where available) with birth defect
‘X’ in the geographic region of interest, during a calendar year.

For states that ascertain fetal deaths and/or terminations, two sets
of birth prevalence estimates are to be calculated for each birth
defect -- including and excluding fetal deaths and/or terminations.

Diagnosis of cases may be made up to one year of age —
ascertainment may be at any time.

Unit Defect presence at birth (or fetal death/termination)
Geographic Scope State and National (tracking network states)
Geographic Scale State, county

Time Period 2001-

Time Scale Calendar year
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Rationale

Birth defects pose a significant public health problem. One in 33
babies is born with a structural birth defect in the United States.
Birth defects are a leading cause of infant mortality and
responsible for considerable morbidity and disability with
enormous economic and social costs. A lifetime of medical care
and special education for a single child can cost over $500,000.

Approximately 60% of birth defects are of unknown etiology. The
ambient environment remains a source of great public concern,
but few environmental exposures have been well-studied. Most
birth defects will likely be explained by a complex interaction
between genetic predispositions and environmental factors.
However, prior to the ability to conduct studies to explore these
interactions, the linkage of birth defects outcome data with
environmental hazard or exposure data is critical. The first step in
effecting successful linkages of these data is the existence of high
quality birth defects prevalence data for which the geospatial and
temporal patterns and distributions can be monitored. The
environmental public health tracking (EPHT) initiative is well-
positioned to bring together birth prevalence data from its state
partners to begin analyses of these patterns, which will provide
important clues to public health officials and researchers.

Use of the Measure

The basic procedure for calculating birth prevalence is the same
for all the suggested birth defects. Once the input data are
appropriately prepared, birth prevalence will be calculable for all
defects at the same time.

State

Allow for consistent and rapid method for calculating and
displaying (using GIS) prevalence at selected geographical areas
(i.e, county level).

Allow for a better understanding of spatial and temporal patterns
of selected birth defects.

National

Allow for comparison of birth prevalence across states which can
be used to target interventions. Any comparison of birth
prevalence, however, will need to account for the variability in
data collection methods between state surveillance systems. (See
“Limitations of Data Sources” below and introductory text in
appended team recommendations).

Local
Concerned community members will be able to view the tracking
network webpage to see the birth prevalence of selected birth
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defects (while protecting confidentiality) at specified geographical
areas. A public health message will help interpret the results and
provide more information on selected birth defects and prevention
measures (i.e., folic acid for prevention of neural tube defects,
smoking and clefts, alcohol and fetal alcohol syndrome, and
known teratogenic medications). A link to a list of known
teratogens can be provided to users.

Limitations of the Measure

Ideally, incidence rates would be used instead of birth prevalence
to measure birth defects occurrence. The numerator of the
incidence would be the number of new cases of birth defect A in an
area and time period and the denominator would be the number
of conceptions at risk of developing birth defect A in that area and
time period. Because the both the number of conceptions is
unknown and the number of cases “lost” through spontaneous
abortions (as well as terminations and later fetal losses depending
on the source of ascertainment for the specific surveillance
system), incidence cannot be calculated. Birth prevalence is the
only appropriate measure that can be reported for birth defects
occurrence.

It is not feasible, at this time, to recommend that individual-level
birth defects surveillance data be made available on even a secure
national portal. Most states have strict guidelines with respect to
confidentiality and even the publication of birth prevalence data
based on <5 cases in a geographic region is generally not done.

Data Sources

State birth defects surveillance systems: The data sources that

contribute to birth defects surveillance systems include the

following (this varies by system type):

e Vital records

e Hospital records (discharge summaries or disease indices,
nursery logs, NICU logs)

e Administrative databases (Medicaid, state hospital discharge,
HMO)

e Specialty data sources (specialty clinics, programs for children
with special health care needs)

e Prenatal diagnostic centers or genetics clinics

e Clinical examination

e Local or national laboratories for cytogenetic testing

Denominator data will come from state vital records — number of
live births, by year, by maternal age, and race/ethnicity. These
data may be aggregated and provided to the birth defects
surveillance system for calculating birth prevalence, or may be
made available on an individual level to the birth defects
surveillance system. This varies by state.

Limitations of Data

All states in the US do not have a birth defects surveillance
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Sources

program. Among those that do, there is significant variability
between surveillance systems. Refer to the introductory pages of
the appended workgroup team recommendations for a more
detailed discussion.
e Ascertainment method (active, passive, passive with follow-
up/verification)
O  Primary differences are with data sources, coding,
availability of verbatim description, and case verification
e Ascertainment of spontaneous fetal deaths and variability in
gestational age for inclusion.
e Ascertainment of prenatally diagnosed cases and elective
terminations
e Case definitions
e C(lassification as isolated, multiple or syndromic

Address data tends to be address at delivery not conception (more
relevant time period for birth defects-related exposure).

Approximately 50% of birth defects surveillance systems do not
geocode their address data.

Related Indicators

Recommendations for
Future Development of
Indicator and Measure

Ideally, through support from environmental public health
tracking, birth defects surveillance systems will be able to conduct
active surveillance of the 12 priority birth defects. Short of this
goal, passive surveillance systems should be able to conduct
follow-up/verification of cases of these 12 defects. The type of
ascertainment system, as well as whether it ascertains prenatally
diagnosed cases and elective terminations should be clearly
indicated when the birth prevalence is presented.

Future analyses may:

e Examine spatial or temporal trends in birth defects
prevalence. The Birth Defects Content Workgroup Team
believes that such analyses, at this time, will be most
interesting (and relevant) if conducted within state
surveillance systems, rather than between states, due to the
heterogeneity between systems with respect to ascertainment,
as discussed above.

e Explore ecologic associations between environmental hazards
and prevalence of birth defects. This group is considering
proposal of a second measure/indicator to be put into place in
a second phase of development — involving linkage with
environmental hazard data.

e [If states are able to successfully classify cases, birth prevalence
would be calculated among isolated cases of each defect, and
then for a group of cases with MCA (Multiple Congenital
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Anomalies). (See detailed discussion on page 4 of workgroup
team recommendations)

Improve methods for collecting and reporting state birth defects
data
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CONTENT DOMAIN: CANCER

INDICATOR: INCIDENCE OF SELECTED CANCERS

Type of EPHT Indicator

Health Outcome

Measure

1. Annual number of cases for selected cancers

2. Annual age-adjusted incidence rate for selected cancers per
100,000 population or per 1,000,000 for childhood cancers
(<15 & <20 years of age)

As defined below, annual counts and incidence rates for each of
the selected cancer types will be available by predetermined age
groups, sex, and race/ethnicity groups.

Derivation of Measure(s)

Numerator is composed of counts of unique invasive primary
incident cases of cancer “x” diagnosed during a specified
calendar year within residents of a specified geographic region.
Incident cancer data were originally collected by State and
Regional Cancer Registries. It is proposed that data for the
National EPHT Network be obtained from the NCI and CDC
joint venture, State Cancer Profiles.

Denominator is composed of counts of the population residing in
the geographic region of interest as of a specified date.
Population data were originally collected by the U.S. Census. For
these national cancer indicators, it is proposed that population
data be obtained from the NCI and CDC'’s State Cancer Profiles,
which use U.S. Census data as modified by SEER.

A list of cancer sites/types have been recommended by the EPHT
CWG Cancer Team for inclusion in the EPHT Network as
indicators and measures:

e  Breast cancer (females)1

0 <50years

0  >50years

Cancer of the lung and bronchusl1

Bladder cancer (including in situ)1

Cancers of the brain and other nervous system (ONS)1
Cancers of the brain and central nervous system (children)2
Thyroid cancerl

Non-Hodgkin lymphomal

! Currently available in State Cancer Profiles, http:/statecancerprofiles.cancer.gov/
2 Not currently available in State Cancer Profiles
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e Leukemiasl
0  Chronic lymphocytic leukemia
O  Acute myeloid leukemia
e  Leukemias (children)2
O  Acute lymphocytic leukemia
O  Acute myeloid leukemia

Rates will be age-adjusted to 2000 U.S. standard population.

Unit Newly reported cancer case
Geographic Scope State and National (tracking network states)
Geographic Scale State and county. Some EPHT grantees may choose to provide

data for large municipalities or other geographic scales on their
state EPHT networks. Scale may vary by cancer type, depending
on incidence rates and confidentiality/data suppression
guidelines. Aggregation may occur for geographical regions with
low population.

Time Period 1999-
Time Scale Annual
Rationale Approximately 1.4 million Americans are expected to be

diagnosed with cancer during 2007. The National Cancer
Institute (NCI) estimated that in January 2003, there were
approximately 10.3 million living Americans with a history of
cancer. The risk of being diagnosed with cancer increases as a
person ages, and 77 % of all cancers are diagnosed in Americans
age 55 years or older. Cancer, a diverse group of diseases
characterized by the uncontrolled growth and spread of
abnormal cells, is believed to be caused by both external and
internal risk factors.

Major risk factors for cancer include tobacco use, diet, exercise,
and sun exposure (Clapp, Howe, Jacobs). For example, male
smokers are about 23 times more likely to develop lung cancer
than male non-smokers. Researchers have also identified genetic
risks for cancer. Female first degree relatives (mother, sisters,
and daughters) of women with breast cancer are about twice as
likely to develop breast cancer as women who do not have a
family history of breast cancer (Cancer Facts and Figures, 2007;
ACS, 2007).

However, the etiology of many cancer types is not well
established. The physical environment (examples: air quality,
chemical pollution, and water quality) remains a source of great
public concern, but few community-level environmental
exposures have been well-studied. Studies of occupational
cohorts have identified numerous suggestive epidemiological
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associations between certain occupations or occupational
exposures and elevated cancer rates. In a seminal article
published in 1981, Doll and Peto reviewed the evidence regarding
the causes of cancer in the United States and estimated that 35%
of all U.S. cancer deaths were attributable to diet; 30% were
attributable to smoking; 4% to occupation; and 2% to pollution.
While some authors have agreed with Doll and Peto (Ames and
Gold, 1998), and others have cautioned against their approach:
“there is substantial evidence that occupational and
environmental exposures contribute to the burden of cancer
(Clapp, Howe, and Jacobs, 2006).

One way to assess cancer burden is to study geographic variation.
In recent years geographic information systems (GIS) have
become an important tool for health and environmental research.
GIS can extend the analysis of data beyond simple mapping by
enabling the linkage, visualization, and analysis of multiple layers
of health and environmental data from both spatial and temporal
perspectives.

One important use of geographic analysis of health data is in the
analysis of regional variations in cancer mortality and incidence.
The National Cancer Institute’s Atlas of Cancer Mortality for U.S.
Counties: 1950-1969 (Mason et al., 1975), represented the first
effort to map cancer mortality data at the county level
throughout the United States. In 1999, the national level analysis
of cancer mortality was updated by the NCI (Atlas of Cancer
Mortality in the United States, 1950-94, Devesa et al., 1999). More
recently, multiple web-based data query systems have made U.S.
cancer incidence and mortality datasets and or maps available at
the county (NCI/CDC State Cancer Profiles:
http://statecancerprofiles.cancer.gov/; NCI SEER data:
http://seer.cancer.gov/data/; NJ DHSS cancer online:
http://www.cancer-rates.info/nj/ ) and or state level NAACCR
CINA+ Online: http://www.cancer-rates.info/naaccr/ ; CDC U.S.
Cancer Statistics: http://apps.nced.cdc.gov/uscs/ ).

The Environmental Public Health Tracking (EPHT) Network is a
CDC-funded public health initiative that seeks to increase
surveillance and linkage of health outcome information and
environmental exposure databases at both the national and state
level. The EPHT Network will function as a distributed role-
based access web-based data query system which will enhance
ongoing surveillance of health outcomes, and environmental
exposures. The counts and rates proposed in this indicator
template will be a part of the national EPHT Network.
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Use of the Measure

At the local and state level, the EPHT Network will:

Allow interested individuals to obtain information on
environmental exposures (air pollution and drinking water
quality) and cancer or other health outcomes (birth defects,
asthma, and birth weight) for a selected geographic area and time
interval. Standard suppression rules will be used to prevent the
release of information that might reveal the identity of any
individual diagnosed with cancer. Public health messages will
help interpret the results, and provide linkages to additional
information on cancer prevention, cancer etiology, and cancer
treatment options. While many of these diverse health and
environmental datasets are already available to the public, they
are not currently available through “one-stop-shopping” via the
internet.

Improve access by public health practitioners and researchers to
metadata regarding multiple health outcome datasets and
environmental exposure datasets. Enhanced access is anticipated
to lead to better understanding of the strengths and limitations of
the available datasets, and may increase the use of the collected
data.

Allow for a better understanding of spatial and temporal patterns
of selected cancers suggested to be linked to environmental
exposures within states.

At the national level, the EPHT Network will:

Enhance the opportunity for multi-state epidemiological research
by improving access to cancer incidence rates and environmental
exposure information. This could be particularly helpful for
uncommon cancer types or sub-types whereby incidence is too
small for meaningful ecological studies in individual states.

Limitations of the Measure

Counts and rates will be calculated based upon residential
address at time of diagnosis. No information is available on prior
residences.

Geocoding accuracy, level of geocoding, and geocoding
completeness may vary by time and space. This could potentially
create geographically non-random errors in calculated rates of
cancer.

No personal exposure information will be available, including
smoking history, diet, lifestyle or history of cancer.

Data can not be released at a scale that will reveal the identity of
any individual diagnosed with cancer. Suppression rules will
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govern the release of small case counts.

No information will be available on the latency of cancer cases.

Data Sources

It is proposed that data be obtained from the NCI and CDC’s
State Cancer Profiles.

Strengths and Limitations
of Data Sources

All of the 16 states and 1 city participating in the EPHT Network
are working with their state and/or regional cancer registry
program(s). Registry training, data collection, data coding, data
cleaning, and quality control programs are highly standardized
and subject to annual evaluation. Documentation is available
online from the North American Association of Centralized
Cancer Registries (NAACCR).
(http://www.naaccr.org/index.asp?Col_SectionKey=7&Col Cont

entID=135).

State cancer registry programs may vary however regarding the
availability and quality of residential address information
collected, and completeness of geocoding efforts.

Related Indicators

Recommendations for
Future Development or
Future Use of Indicator and
Measure

Future analyses should include:

Surveillance of relevant environmental exposures and selected
cancers by socio-economic gradient. Economic information
would be used from the U.S. Census.

Expansion of surveillance of cancer incidence by environmental
gradient to include multiple cancer types, multiple environmental
hazards, and/or environmental exposures.
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CONTENT DOMAIN: CARBON MONOXIDE
INDICATOR: HOSPITALIZATIONS FOR CARBON MONOXIDE

POISONING
Type of EPHT Indicator Health Outcome/Exposure
1. Annual number of hospitalizations for carbon monoxide (CO)
poisoning
Measures

2. Annual crude rate of hospitalization for CO poisoning
3. Annual age-adjusted rate of hospitalization for CO poisoning

Derivation of measure

Resident hospitalizations for CO poisoning which meet the 1998
CSTE case definition for public health surveillance for a “Confirmed”
or “Probable” case of acute CO poisoning in administrative data sets.
Frequencies for three unique groups:

1. Unintentional, non-fire related
2. Unintentional, fire-related
3. Unknown intent

Denominator used is Midyear resident population
Rates age-adjusted by the direct method to the Year 2000 US
Standard Population

Unit

Hospital admission (categorized by discharge diagnosis)

Geographic Scope

State and National (tracking network states)

Geographic Scale

County

Time Period

2000-

Time Scale Calendar year
Persons hospitalized with CO poisoning are among the most severely
Rationale poisoned cases. Unintentional CO poisoning is almost entirely

preventable. These data are available in most states.

Use of the Measure

These data can be used to assess the burden of severe CO poisoning,
monitor trends over time as well as to identify high risk groups,
inform prevention, education, and evaluation efforts.
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Limitations of the Measure

Hospitalization data, by definition, do not include: cases treated in
outpatient settings (e.g. emergency departments, urgent care clinics,
clinician’s offices or those treated in hyperbaric chambers but not
hospitalized); those who call poison control centers and are managed
at the scene, and/or receive medical care but are not hospitalized;
those who do not seek any medical care; or those who die
immediately from CO exposure without medical care.

Data Sources

Numerator:
State inpatient hospital discharge data\

Denominator:
US Census Bureau population data
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Limitations of the Data
Source

The use and quality of ICD-9-CM coding varies across jurisdictions;
this is especially true of the codes used to describe how an injury
occurs, E-codes. Examples of this variation include:

o The number of diagnostic fields available to specify cause of
the injury;

° Whether or not E-codes are mandated;

o The completeness and quality of E-coding; for example, the

reliability of ICD-9-CM coding to distinguish between cases of
CO poisoning that are intentional or unintentional, and/or fire-
related versus non-fire related

The toxic effects of CO exposure are nonspecific and easily
misdiagnosed when CO exposure is not suspected. These
misdiagnosed cases will not be counted.

These data usually do not include data from federal facilities such as
Veteran's Administration hospitals.

These data usually include only cases of state residents treated within
the state. Health care access is not restricted to these political
boundaries, so patients hospitalized for CO poisoning in another state
may not be counted in their own state. Likewise, they may not be
counted the jurisdiction in which they were treated. Currently, few
states have access to, or agreements to obtain, their hospital discharge
data from other states where their residents may be hospitalized. To
the extent that patients are treated out of state, there is undercounting
of the rate of state residents poisoned by CO.

Differences in rates between jurisdictions may reflect differences in
hospital admissions practices for treating persons with severe CO
poisoning. For example, some facilities may routinely admit all
patients treated with hyperbaric oxygen, while others may release
such patients after they complete the treatment if they are determined
to be in stable condition.

Race and ethnicity are important risk factors for CO poisoning, yet
many hospitalization data sets do not contain these data; those that do
may have data quality issues.

Related Indicators
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Analyses of place of residence as well as temporal occurrence help
better target prevention messages. Limited information is also
available on the sources, circumstances and place of exposure. Steps
should be taken to standardize data quality and availability across
jurisdictions; race and ethnicity are both documented risk factors for
CO poisoning, their consistent inclusion in this data source would be
of value. Other available data include City/county/state of occurrence,
disposition of patient, source of admission, admission diagnosis,
payer. In some states these data also include: street address, race,
ethnicity.

Recommendations for
future development of
indicator
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CONTENT DOMAIN: CARBON MONOXIDE
INDICATOR: EMERGENCY DEPARTMENT VISITS FOR
CARBON MONOXIDE POISONING

Type of EPHT Indicator Health Outcome
1. Annual number of emergency department (ED) visits for carbon
monoxide (CO) poisoning
Measures

2. Annual crude rate of ED visits for CO poisoning
3. Annual age-adjusted rate of ED visits for CO poisoning

Derivation of measure

Resident emergency department visits for CO poisoning which meet
the 1998 CSTE case definition for public health surveillance for a
“Confirmed” or “Probable” case of acute CO poisoning in
administrative data sets.

Frequencies for three unique groups:

1. Unintentional, non-fire related
2. Unintentional, fire-related
3. Unknown intent

Denominator used is Midyear resident population
Rates age-adjusted by the direct method to the Year 2000 US
Standard Population

Unit Emergency department visit

Geographic Scope State and National (tracking network states)

Geographic Scale County

Time Period 2000-

Time Scale Calendar year
Persons admitted to emergency departments and diagnosed with CO
poisoning range from suspected exposure to severe poisonings that
may result in treatment and released, hospitalization or death.

Rationale Emergency department visits represent patients not counted in other

clinical settings. Unintentional CO poisoning is almost entirely
preventable. Emergency Department data are available in over 50% of
the states, and that number is increasing.
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Use of the Measure

These data can be used to assess the burden of CO poisoning, monitor
trends over time as well as to identify high risk groups, inform
prevention, education, and evaluation efforts.

Limitations of the Measure

Measures based on ED data alone may underestimate its prevalence
because these data may not include those that are managed at the
scene; those who do not seek any medical care; those admitted without
first visiting an emergency department or those who die immediately
from CO exposure without medical care.

Data sources

Numerator:
State emergency department visit data

Denominator:
US Census Bureau population data
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Limitations of the Data
Source

The ED data have limitations for comparisons across jurisdictions
because the use and quality of ICD-9-CM coding may vary across
jurisdictions; this is especially true of the codes used to describe how
an injury occurs, E-codes. Examples of this variation include:

o The number of diagnostic fields available to specify cause of
the injury vary from nine to unlimited (in some states reaching
over 100);

o E-codes are mandated in some jurisdiction but not others;

o The completeness and quality of E-coding vary by hospital as
well as jurisdiction. In addition, the reliability of ICD-9-CM
coding to distinguish between cases that are intentional or
unintentional, and/or fire-related and those of unknown intent,
i1s undocumented;

o States are inconsistent in the use of intent codes.

The toxic effects of CO exposure are nonspecific and easily
misdiagnosed when CO exposure is not suspected. These
misdiagnosed cases will not be counted.

These data usually do not include data from federal facilities such as
Veteran's Administration hospitals.

These data usually include only cases of state residents identified
within the state. Health care access is not restricted to these political
boundaries so people discharged from the emergency department for
CO poisoning in another state will neither be counted in their own nor
in the jurisdiction in which they were treated. Currently, few states
have access to, or agreements to obtain, their emergency department
data from other states where their residents may have received
treatment. To the extent that patients are treated out of state, there is
undercounting.

There may be regional variation between emergency departments in
the diagnosis of CO poisoning.

Many emergency department visit data sets do not contain race or
ethnicity information; those that do may have data quality issues. Yet
these characteristics are known risk factors for CO poisoning.

Related Indicators
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Analyses of place of residence as well as temporal occurrence help
better target prevention messages. Limited information is also
available on the sources, circumstances and place of exposure. Steps
should be taken to standardize data quality and availability across
jurisdictions; race and ethnicity are both documented risk factors for
CO poisoning, their consistent inclusion in this data source would be
of value. Other available data include City/county/state of occurrence,
disposition of patient, source of admission, admission diagnosis,
payer. In some states these data also include: street address, race,
ethnicity.

Recommendations for
future development of
indicator

NCDM Recommendations Version 1.3 page 45 June 30, 2008



CONTENT DOMAIN: CARBON MONOXIDE
INDICATOR: CARBON MONOXIDE POISONING MORTALITY

Type of EPHT Indicator Health Outcome
1. Annual number of deaths from carbon monoxide (CO) poisoning
Measures 2. Annual crude rate of death from CO poisoning

3. Annual age-adjusted rate of death from CO poisoning

Derivation of measure

Resident deaths from CO poisoning for three unique groups:
1. Unintentional, non-fire related

2. Unintentional, fire-related

3.  Unknown intent

Denominator used is Midyear resident population
Rates age-adjusted by the direct method to the Year 2000 US
Standard Population

Unit Deaths due to carbon monoxide poisoning
Geographic Scope State and National (tracking network states)
Geographic Scale County

Time Period 2000-

Time Scale Calendar year
Death is the most severe outcome of carbon monoxide poisoning.
Rationale Unintentional CO poisoning deaths are almost entirely preventable.

Most localities have access to data on their resident deaths.

Use of the Measure

These data can be used to assess the burden of severe CO poisoning,
monitor trends over time, and inform prevention, education and
evaluation efforts.

Limitations of the Measure

This measure understates the burden of CO poisoning because most
cases do not result in death. Rates can be misleading (i.e., not reflect
risk of occurrence) if a relatively large proportion of deaths occur to
non-residents poisoned within the jurisdiction (they are excluded
from the rate calculation).
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Data Sources

Numerator:
Death certificate records from vital statistics agency

Denominator:
Population counts or estimates from the U.S. Bureau of the Census

Limitations of the Data
Source

Death investigation laws vary by locale. In addition, there may be
variations between localities in how medical
examiners/coroners/physicians assign intentionality. Thus, an area
where the ME/coroner/physician is disinclined to attribute a CO
poisoning to suicide will have a higher unintentional CO poisoning
death rate than a comparable locale. Finally, CO poisonings that are
unrecognized by the ME/coroner/physician will be attributed to
other causes.

Related Indicators

Recommendations for
future development of
indicator

Age, gender, race/ethnicity counts and rates can be used to better
define those at elevated risk of dying due to CO poisoning.
Information on city/county/state of occurrence can be a valuable
supplement to resident death rates.
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CONTENT DOMAIN: CARBON MONOXIDE
INDICATOR: REPORTED EXPOSURE TO CARBON MONOXIDE

Type of Indicator

Exposure, Health Outcome

Measures

1. Annual number of cases of carbon monoxide (CO) exposure
reported to the state’s® Poison Control Center (PCC)

2. Annual crude rate of cases of carbon monoxide (CO) exposure
reported to the state’s® Poison Control Center (PCC)

Derivation of measures

Number of reported cases of unintentional carbon monoxide exposure
stratified by presence of subsequent health effect and consequential
treatment in a healthcare facility

Denominator used is Midyear resident population

Unit

Reported exposure to carbon monoxide

Geographic Scope

State and National (tracking network states)

Geographic Scale County

Time Period 2000-

Time scale Annual

Rationale PCCs serve the public and healthcare providers in the management of

actual or potential exposure to hazardous substances, including CO.
PCC calls are fielded by certified specialists in poisoning information
(SPIs), and recorded in a standard electronic format. Regional PCC
data are also centralized nationally on an annual basis, by the
American Association of Poison Control Centers (AAPCC).

PCC calls provide a source of information about CO exposure that
may not otherwise be captured in hospital discharge data or
emergency department data. These include events where CO
exposure was detected but did not result in symptoms, where

3 Indicator may also be generated at county or city level. “County” or “city” may be substituted for “state” wherever

it occurs.
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symptoms were mild and did not require follow-up in a healthcare
facility, and where the event resulted in symptoms, but the patient
refused to seek medical treatment. Two state-based evaluations

(Connecticut1 and Wisconsinz) found minimal overlap between
persons utilizing PCCs and those treated in emergency departments.
As such, the tracking of PCC calls alongside indicators of mortality,
hospitalizations, and emergency room visits provides a more
complete picture of the public health burden of carbon monoxide
exposure.

Use of the Measure

These data may be used to estimate the population's exposure to CO
and to monitor trends over time, as well as to track symptomatic CO
exposures among exposed persons who may not be treated in a
healthcare facility and would not otherwise be captured in other
health outcome datasets.

Limitations of the Measure

Exposure status should not be considered confirmed. In some cases,
ambient air sampling results or the patient’s lab results may be
reported in the case notes, but only when this information is available
or provided to the SPI. In addition, it should be noted that because
they may contain identifiable and sensitive information, SPI notes are
removed from case records by regional PCCs before submitting to the
AAPCC and are therefore unavailable at the national level.

Not all potentially hazardous CO exposures will be captured by PCC
calls; for example, cases of moderately elevated exposure in the
home are unlikely to be recognized if there are no acute symptoms
and a CO alarm is not installed. Moreover, knowledge, attitudes and
practices around the use of PCCs likely vary both within and across
jurisdictions. In the event of suspected exposure, callers may first
notify their local fire department, 9-1-1 or even their utility provider;
in either case, the regional PCC may not be simultaneously notified.
Practices by health care providers in the use of PCCs are also likely
to vary from one jurisdiction to the next. Generally speaking,
healthcare providers use the PCC as a resource in the diagnosis and
treatment of poisonings; in addition, in New York City, where CO
poisoning was designated as an immediately reportable condition in
2004, the PCC plays an integral role in the management of reports
from healthcare providers and in the rapid referral of the fire
department for investigation at the site of exposure for the prevention
of secondary cases’. For these reasons, caution should be exercised
in comparing rates of reported exposure across states.

Data Sources

Numerator:
PCC calls (usually in standard Toxicall database)
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Denominator:
US Census Bureau population data

Limitations of the Data
Sources

SPIs are not required to collect patient state/zip code unless the
patient is the caller. Using caller state/zip code to assign residency
may overestimate the number of calls pertaining to state residents, for
example, when the caller is an out-of-state healthcare provider.

The number of cases may differ slightly between datasets obtained
directly from the state’s PCC and the national AAPCC dataset for
that state; this is typically due to calls that are re-routed to another
state when the state’s PCC is overloaded with calls, which is
corrected in the national data.

Age adjustment is not recommended since age is often estimated
(such as "Adult > 19" or “50s”).

Related Indicators

Recommendations for
future development of
indicator

Each case is assigned a single case number and record, which is
updated for all follow-up calls pertaining to that case; therefore
individual case numbers represent unique cases of exposure. In some
jurisdictions, case numbers may be repeated in different years. It is
advisable to check with the regional PCC regarding use of case
numbers. Because identifiable information is not required to be
collected, further checks for duplicate records are not recommended.

Where available through local data sharing agreements, SPI notes
provide an opportunity for further detailed analyses. For example,
analysts may wish to search for specific sources of exposure or
circumstances surrounding exposure.
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CONTENT DOMAIN: CARBON MONOXIDE
INDICATOR: HOME CARBON MONOXIDE DETECTOR

COVERAGE
Type of Indicator Intervention
Percent of BRFSS respondents reporting at least one CO detector in
Measure

their household

Derivation of Measure

Numerator:
The number of respondents answering “Yes”

Denominator:
The number of respondents answering “Yes” plus those answering

“NO”

Proportion is adjusted using the household weight

Unit

Carbon monoxide detector presence

Geographic Scope

State and National (tracking network states)

Geographic Scale

State

Time Period

2004; States BRFSS surveys should include this question in every 3-5
years and/or when implementing interventions to increase the use of
CO alarms, such as new legislation requiring their use

Time Scale

Annual

Rationale

Correctly installed and maintained carbon monoxide detectors can
prevent injury and death from exposure to CO.

Use of the Measure

In addition to monitoring the prevalence of CO detectors in homes,
these data can be analyzed in combination with other data collected by
the BRFSS survey including respondent demographics (e.g. age, sex
and race of survey respondents as well as age and sex composition of
household), socioeconomic characteristics (e.g. insurance status), as
well as relevant health and prevention risk factors (e.g. smoking status,
presence of fire alarms). The results of these analyses can be used to
target and evaluate public health prevention strategies.
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Notes about conducting the analysis:

BREFSS should be analyzed by someone with expertise in the analysis
of sample survey data and the software available to conduct this type
of analysis (e.g. SUDAAN and SAS survey procedures).

The BRFSS survey is designed so that the primary sampling unit is the
respondent. As such, BRFSS data are typically directly weighted to
account for sampling error based on data collected at the individual
level. However, the question about CO detectors is based on the
household as the sampling unit, rather than the individual. Using the
weighting designed for individuals may bias the prevalence estimate
of household risk factors. The indicator will therefore use a weight
based on the potential error associated with sampling the household
rather than the individual.

Limitations of the Measure

Carbon monoxide alarms must be properly installed and maintained in
order to be effective; the single question does not capture information
about either. Maine has developed two questions that can be asked to
get supplemental information on maintenance:
1. Is your carbon monoxide detector battery powered or have a
battery for back-up power?

Response categories: Yes; No; Don’t Know; Refused

2. When was the last time you checked the batteries?

Response categories (Read only if needed): Within the past
year; More than a year; Don’t know/Not sure; Refused

Data Sources

Behavioral Risk Factor Surveillance System state-added question from
the Indoor Air Pollution Module, question number 4:

A carbon monoxide or CO detector checks the level of carbon
monoxide in your home. It is not a smoke detector. Do you have a
carbon monoxide detector in your home?

Limitations of the Data
Resources

While the data collection methods are rigorously standardized in order
to be able to make comparisons between states, there may still be bias
introduced by “house-effects”, that is the variation introduced by
different organizations and individuals implementing the survey for
different states.

The BRFSS questionnaire is available in English or Spanish language
versions, persons who are not conversationally fluent in-English (or
Spanish in the States that offer the Spanish-language option) are not
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eligible. This population of non-English speakers may differ
systematically from English-speakers in health and behavior
characteristics, including the presence of a CO detector in their home.

The BRFSS is a telephone survey. Over 95% of households in the US
have telephones. While effect of telephone non-coverage on estimates
made from BRFSS is small, the population without telephones is
likely not representative of the general population, and in particular
less likely to have a CO detector in their household. Therefore these
results should not be generalized to populations without telephone
coverage.

There are an increasing number of households with new telephone
technology which may result in changes in the population sampled and
therefore may make the survey results less reliably generalized and
introduce other bias, two examples are:

1. Households with cellular telephones and no traditional
telephone. These households are presently not in the sampling
frame for the BRFSS

2. Household which screen calls with the use of Caller ID, their
members may be less likely to pick up the call.

Surveys based on self-reported information are likely less accurate
than those based on physical measurements. However, when
measuring change over time, this type of bias is likely to be constant,
and is therefore not a factor in trend analysis.

Related Indicators

Recommendations for
future development of
indicator

Some additional questions that should be given consideration to
including in the BRFSS survey in conjunction with the CO detector
are those that: assess the power source the maintenance and
placement of CO detectors, as well as whether the housing unit is
owned or rented.
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CONTENT DOMAIN: CHILDHOOD LEAD POISONING
INDICATOR: TESTING COVERAGE AND HOUSING AGE

Type of EPHT Indicator

Hazard /Intervention

Measures

1. Number of children tested for lead poisoning prior to 36
months of age (by birth year cohort)

2. Percent of children tested for lead poisoning prior to 36
months of age (by birth year cohort)

3. Number of pre-1950 housing

4. Percent of pre-1950 housing

5. Number of children under 5 living in poverty

6. Percent of children under 5 living in poverty

Derivation of Measure(s)

Use birth year cohort to calculate the percent of children with at
least one blood lead test prior to age 36 months by ZIP code and
county.

Use 2000 Census, Summary file 3, to calculate the percent of pre-
1950 housing units and percent of children under 5 living in
poverty by ZCTA and county.

Merge testing and housing data files by geography.

On the portal, ZIP codes and counties will be assigned a “housing
risk” category.

Unit Tested child
Proportion of houses by age based hazard assessment
Geographic Scope State and National (tracking network states)

Geographic Scale

ZIP code, county, and state

Time Period

Begin with 2000 birth cohort and repeat for each succeeding birth
cohort once they reach age 3 years

Time Scale

Annual (3 year lag)

Rationale

Elevated blood lead levels in young children have been associated
with adverse health effects ranging from learning impairment and
behavioral problems to death. Because children may have
elevated BLLs and not have any specific symptoms, CDC
recommends a blood lead test for young children at risk for lead
poisoning. Risk factors identified in the National Health and
Nutrition Examination Surveys (NHANES) include living in
housing built before 1950, especially deteriorating condition,
being African American and living in a family in poverty.
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Many states have adopted a targeted testing strategy (test children
at high risk) and some states recommend universal testing (test all
young children). Nevertheless, studies have documented low blood
lead testing rates among children at high risk. CDC recommends
that state and local childhood lead poisoning prevention programs
(CLPPPs) evaluate testing among high risk populations. All
CLPPPs have assessed testing in their states, but many
methodologies have been used, and it is not possible to compare
across states.

CLPPPs also administer education campaigns for physicians and
parents about childhood lead poisoning to enable them to identify
children at risk.

For both universal testing plans and targeted testing plans,
children should be tested at least once before the age of 3. Some
states require more than one test between the ages of 6 and 36
months. Using a birth cohort, you can determine how many
children born in a specific year were tested before the age of 36
months.

Use of the Measure

State
Identify populations that are not being adequately tested and
improve testing

Allow for a better understanding of what the blood lead
surveillance data represents

National
Allow for comparison across states which can be used to target
interventions (especially CDC, EPA, HUD)

Public/parents

Determine if their community is at risk and the percentage of
children being tested. There will be a public health message which
will help interpret the results and provide more information on
lead sources and prevention.

Health care providers
Identify children who should be tested for lead by identifying high
risk communities

Limitations of the Measure

This measure estimates testing rates in children living in
communities which may be at greater risk of exposure due to
older housing. It is a surrogate for a child’s risk of lead poisoning
due to lead paint in the home. A more direct measure would be a
measure based on individual children and the actual age of their
house.
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Some children tested do not have address within CLPPP data
system while others are listed with the provider’s address only.
This can result in some children counting as a test in the wrong
ZIP code or not counting at all.

There are limitations when using ZIP code as geographic scale.

o A zip code area is not homogenous.

o Numbers may be too small in rural areas.

o Housing data from Census must be converted to ZIP code.
This conversion is not exact.

o ZIP codes change overtime.

Using number of pre-1950s housing from Census does not account
for houses which have been renovated or have had lead removed.

This measure does not account for other lead sources in the
community.

Children maybe exposed to lead paint in neighboring ZIP Codes
(visiting family, day care)

Many states require children be tested more than once. This
indicator does not determine how many children are tested more
than once to meet such state requirements.

Data Sources

1. Childhood Blood Lead Surveillance data for information on
children who had a blood lead test, their age, and ZIP Code.

2. US Census (Summary file 3) for total number of housing units
and number of pre-1950 units

3. Vital statistics birth data for number of births by ZIP code

Limitations of Data
Sources

Childhood Blood Lead Surveillance data

o Surveillance data are not randomly sampled or
representative of the population.

° Does not have an address for all children tested

° Sometimes address of clinic is listed as the address of the

child
o Will need to be de-duplicated using a standardized method
o Race and ethnicity is not always captured

Census data

o Only available every 10 years

o Does not have information on renovation of pre 1950
housing.

o Does not have information on the condition of housing

o Does not provide address level information on year housing
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was built.

Vital Statistics Birth Data

o Children may move to another ZIP code or county after
birth
Related Indicators
Recommendations for Stratify number and percent of children tested by age group (<1,
future development of >1-<2,>2-<3 years of age)

indicator
Develop indicators for:
o Blood lead levels
o Compliance with Medicaid requirements
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CONTENT DOMAIN: DRINKING WATER
INDICATOR: PuBLIC WATER USE

Type of EPHT Indicator

Exposure

Measure

Annual public water use index by state

Derivation of Measure

The public water use index represents the total population served by
community water systems within the state divided by the 2000 census
estimate for population within the state.

Unit Person served by CWS

Geographic Scope State and National (tracking network states)
Geographic Scale CWS and State

Time Period 1999-

Time Scale Annual

Rationale Public Water Use and Public Health

The public water use index provides some data to explore the relative
importance of community water supplies as sources of drinking water
and to provide context for subsequent community drinking water
system (CWS) indicators. SDWA collects data for a number of
different types of public water systems of which community water
systems (CWS) are a sub-set. The community water systems represent
non-transient public water systems that serve year round community
residents and are the focus of the initial indicators. The range of state
populations served by CWS as their primary residential drinking water
source varies from 95% to as low as 40% within the United States.
Understanding the relative population coverage of these indicators by
state helps to understand representativeness of these data for
prioritization and evaluation across the United States and within
individual states and communities.

Distribution of Size of Population by CWS

The magnitude of the public health impact of contaminants within a
state and across the nation will be dependent upon the total number of
people served by those systems. The distribution of size of population
by CWS provides an estimate of the range of system size and
highlights priority drinking water systems within the nation and across
the US.

Data Source

Measures will be developed from data stored in state SDWA databases
such as the Safe Drinking Water Information System (SDWIS/State)
that is used to report monitoring compliance to EPA.
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General Limitations of the
Measures and Data Source

Population estimates are updated at irregular intervals (every 1 to 5
years) by community water supplies. Once population estimates are
updated, historical information are no longer retained within the
system.

Related Indicators

Estimated proportion of population on private wells.

Recommendations for
Future Development of the
Indicator and Measures

Improved methods for generating system distribution and population
estimates that would allow for further public health assessments such
as identifying populations at risk using more detailed demographic
data.
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CONTENT DOMAIN: DRINKING WATER
INDICATOR: ARSENIC LEVEL AND POTENTIAL POPULATION

EXPOSURE

Type of EPHT Indicator

Hazard, Exposure

Measures 1,3 : MCL
Violations

Level of Contaminant in Finished Water
1. Number and % of CWS with any arsenic MCL violation, by year

Potential Population Exposure to Contaminants in Finished Water

3. Number and % of people served by CWS with any arsenic MCL
violation, by year

Advantages:

This measure is simple to calculate, unambiguous, and can be readily
comprehended as an indicator for the number of people potentially
exposed to water that does not meet regulatory limits for arsenic. It is
easily replicated, allowing temporal comparisons (As long as the
definition of a violation remains constant) and compliance progress
tracking. Moreover, it can be calculated for different spatial
aggregations.

Limitations:

Compliance with the arsenic MCL is based on samples taken over a 9-
year period by a PWS (2002-2010). Samples are taken once a year
(surface sources), once every three years (groundwater sources), or
once every nine years (for sources with a waiver). Some ground water
systems do not have to conduct initial compliance monitoring for the
10 ppb until the end of the 2007 3-year compliance period. In general,
however, starting with the January 23, 2006 effective date, if a
sampling point exceeds 10 ppb, that point is sampled quarterly, and the
running annual average is used to determine compliance. A violation
does not occur until the average of four quarterly samples exceeds the
MCL. With compliance based on both spatial and temporal averages, it
is possible for some sampling points occasionally or all of the
sampling points at some time during the year to exceed the threshold
value of the MCL without triggering a violation. Conversely, an MCL
violation could occur at one or more sampling points while the rest of
the distribution system had water that complied with the MCL. These
situations would respectively underestimate and overestimate the
number of people exposed to over 10 ppb. MCL violations before and
after the change in rule are not comparable.
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EPA evaluated the analytical capability, lab capacity, the national
occurrence of arsenic in water supplies, and the likelihood of water
systems choosing treatment technologies for several sizes of system
based on source water properties. As a carcinogen, the MCLG was set
at zero, and the MCL was set at 10 ppb, rather than at the analytical
capability of 3 ppb. EPA based the MCL on the point where benefits
justify the costs. Thus, the number of people receiving water with an
MCL exceedance violation provides a valid indicator of persistent
elevated levels and the potential for population exposure to arsenic.

Surface water CWSs were subject to the new 10 ppb standard in 2006
(1/23/06); ground water systems must complete their compliance
sampling by the end of 2007. Therefore, running annual averages
demonstrating violations in groundwater systems (78% of CWSs) will
not all be in the database until late 2008.

Measures 2,4

Level of Contaminant in Finished Water

2. Distribution of mean arsenic concentrations across CWS, by 3-
year compliance (sampling) period (cut-points: (<3), (>3-<5), (>5-
<10), (>10-<15), (>15) pg/L arsenic).

Potential population exposed by 3-year Mean Arsenic

concentration

4. Distribution of number of people by mean arsenic concentration,
by 3-year compliance (sampling) period (cut-points: (<3), (>3-<5),
(>5-<10), (>10-<15), (>15) pg/L arsenic).

Advantages:

Measure 2 complements measures 1 and 3, to give an idea of both
peak and mean concentrations. Provides a summary that can be used
for comparison between states.

Measure 4 provides quantitative determination of the number of
people receiving water at or below particular concentrations.
Standardized bins for concentration ranges would allow direct
comparisons from state to state.

Limitations:

Measures do not account for the variability in sampling, numbers of
sampling repeats, etc Furthermore, concentrations in drinking water
cannot be directly converted to exposure, because water consumption
varies by climate, level of physical activity, and between people (EPA
2004). Due to errors in estimating populations, the measures may
overestimate/underestimate the number of affected people.

Levels of arsenic are likely to be higher in private drinking water wells
(Karagas et al. 2002), and these indicators would not capture that data.
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Surface water CWSs started meeting the 10 ppb standard in 2006
(1/23/06), and ground water systems must take their compliance
samples by the end of 2007. Therefore, running annual averages
demonstrating violations in groundwater systems (78% of CWSs) will
not all be in the database until late 2008.

Ground water systems may have multiple wells with different arsenic
concentrations that serve different parts of the population. Compliance
samples are taken at each entry point to the distribution system. In
systems with separate wells serving some branches or sections of the
distribution system, the system mean would tend to underestimate the
arsenic concentration of people served by wells with higher arsenic
concentrations.

Exposure may be higher or lower than estimated if data from multiple
entry points for water with different arsenic levels are averaged to
estimate levels for the PWS.

Derivation of Measures

Arsenic measures will be developed from water system attribute and
water quality data stored in state SDWA databases such as the Safe
Drinking Water Information System (SDWIS/State). Data will be
cleaned and transformed to a standard format. Analytical results of
drinking water samples (usually taken at entry points to the
distribution system or representative sampling points after treatment)
will be used in conjunction with information about each CWS (such as
service population and water source type) to generate the measures and
a simple public use dataset from which statistics similar to the
measures can be generated.

Unit

Arsenic concentration in pg/L

Geographic Scope

State and National (tracking network states)

Geographic Scale

Community water systems (CWSs)

Time Period

Measure 1 and 3 (violations): Use the old MCL (50 ppb) to average 4
samples above 50 ppb for data prior to 2006 for surface waters and
2007 or 2008 for ground waters. For data after January 23, 2006 for
surface waters and 2007 for ground waters, average the quarterly
samples against the MCL (10 ppb)

Measure 2 and 4 (mean concentrations): Use historical data

Some concerns:

1. Analytic methods changed over time. In 1994 (59 FR 62456; US
EPA, 1994, as cited in EPA 2000a), the Agency approved the use
of the updated Methods for the Determination of Metals in
Environmental Samples, that lowered the detection levels for some
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methods .
2. We may consider starting after 1995 considering issues
surrounding detection levels and analytical methods for Arsenic.
3. However, some states used approved methods with levels of
detection of 8 or 50 ppb (EPA method 200.7 or Standard method
3120B) until 2003.

1999-2006

Time Scale

Measures will be developed using a 3-year mean value for each
community water system as this should be the best time period for
normalizing values across time--- the mean for each CWS will
represent the mean of entry point means within a particular time
period. In general, groundwater systems serving 501 to 10,000 tend to
have (i.e., mean number) two entry points and 4 to 6 entry points for
those serving 10,000 to 100,000 (EPA, 2000b). EPA Factoids in the
team’s appended submission show that 99% of the systems serve less
than 100,000. (EPA 2005)

Rationale

Arsenic and Public Health

Exposures to higher than average levels of arsenic can come from
elevated localized soil and ground water concentrations from
application and runoff of arsenical pesticides and leachate from coal
ash and landfills (ATSDR 2005). Exposure to hundreds of
micrograms per liter of arsenic found in drinking water of Taiwan,
Chile, Argentina, Mexico, Bangladesh, and India has been associated
with many adverse health effects including lung, bladder, liver and
skin cancers (NRC, 1999; Rahman et al. 2005; Salazar et al. 2004;
Fazal et al., 2001). Arsenic has been identified as a human carcinogen
by the International Agency for Research in Cancer (IARC) (IARC,
2004). Other adverse health effects include nausea, cardiovascular
disease, (Chen et al., 2007; Chih-Hao et al., 2007; Bunderson et al.,
2004), developmental and reproductive effects (Hopenhayn et al.,
2003; Ahmad et al., 2001)), Diabetes Mellitus (Rahman et al., 1998),
and skin keratosis and hyperpigmentation (Kapaj et al., 20006).

Measured arsenic concentrations in finished drinking water can be
used to understand the distribution of potential arsenic exposure levels
for populations served by community water supplies. These measures
allow for comparison of potential for arsenic exposures between the
populations served by different water systems and water sources over
time, and potentially across demographic groups.

Sources of Arsenic

Arsenic compounds (As (IIT) and As (V)) are found in both ground
water and surface waters. The primary sources are geologic formations
from which arsenic can be dissolved. Higher levels of arsenic tend to
be found in ground water (e.g. aquifers) as compared to surface waters
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(e.g., lakes, rivers).

Arsenic Regulation and Monitoring

In 2001 EPA reduced the regulatory drinking water standard
Maximum Contaminant Level (MCL) to 10 pg/1 from 50 pg/l
(effective January 23, 2006) on the basis of bladder and lung cancer
risks (EPA 2001a). The cancer risks were extrapolated from the
Taiwanese (Chen et al. 1985) study to U.S. risks. Lowering the MCL
from 50 to 10 ppb statistically reduces bladder and lung cancer
mortality and morbidity by 37-56 cancers a year in the U.S. (EPA
2001b). Based on the current understanding of the health impacts
from arsenic exposure, the potential for adverse health effects from
drinking water exposure to arsenic is very low for most municipal
drinking water systems.

Data Source

State SDWA databases such as the Safe Drinking Water Information
System (SDWIS/State)

General Limitations of the
Measures and Data Source

Consistent measurements of potential arsenic exposure to populations
are only available for populations on community water supplies.
Specific measurements of arsenic data for unregulated small water
systems and private domestic wells are generally not available and
must be estimated from aggregated data sets.

Estimates of the population served by each CWS as reported yearly by
the water purveyor may not be accurate as they are usually based on
the number of residential connections and an assumed average number
of residents per connection. In some cases, a connection to a multi-
family unit may be counted as a single connection.

Estimates of the potential for exposure to populations are only
applicable to populations on community water supplies. Arsenic data
are generally not available for unregulated small water systems and
private domestic wells.

Demographic information about specific populations, needed to
generate distributions for demographic sub-populations, is not
collected or reported by purveyors. Using demographic data from the
US Census or other population-based surveys requires a method for
linking a specific water system to a population unit of analysis (e.g.
block group). This requires knowledge of the extent of the distribution
system for each water system, or some geographic aggregation of
water systems. The spatial extent of distribution systems is generally
not available.

The estimate of the number of community water system (CWS)
expected to exceed different arsenic levels are based on the
distribution of average arsenic concentrations in water systems.
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Measurements are taken at every entry-point-to-distribution-system
(EPTDS). The means of these values may not represent actual
concentrations at residential service connections due to system
hydraulic characteristics and differences in flow through each EPTDS.

Samples are taken once a year (surface sources), once every three
years (groundwater sources), or once every nine years (after 2006 for
sources with a waiver). This may not adequately capture temporal
variation, particularly for low levels. However health risks are linked
to long-term exposure.

The change in sampling frequency may affect the ability to make
meaningful comparisons over time using this measure. Sampling
points that exceed the 10 ug/L standard are sampled each quarter while
the running annual average exceeds 10 pg/L. The change in sampling
frequency may affect our ability to make meaningful comparisons over
time using this measure.

The actual levels of exposure depend on the quantity of tap water
consumed (and any filtration systems installed by each resident). Daily
intake of inorganic arsenic from food is about 10 micrograms (NRC,
1999; Maclntosh et al., 1997, as cited in EPA, 2000), and the lifetime
tap water consumption value in the U.S. is 1 liter per day (EPA,
2001a), which at 10 micrograms per liter, is equivalent to what people
eat in food. Most public systems have much lower than 10 ppb arsenic
in their drinking water. Also the per-capita water ingestion varies with
demographic sub-population (EPA 2004). This may result in variations
in actual exposures within a water system population. While this limits
the indicator as a measure of exposure, it is still a valuable measure of
potential exposure, and helpful in identifying regions or water systems
which may need to be targeted for improvement.

Although acute or short-term exposures to high doses of inorganic
arsenic can cause adverse effects, such exposures do not occur from
public water supplies in the U.S. at the former MCL of 50 [g/L.
“From human acute poisoning incidents, the LDs, of arsenic has been
estimated to range from 1 to 4 mg/kg (Vallee et all, 1960; Winship,
1984). This dose would correspond to a lethal dose range of 70 to 280
mg for 50% of adults weighing 70 kg (EPA 2000a).” The background
rate for bladder cancer in the U.S. is roughly 60,000 incident cases and
12,500 mortalities per year (NCI, 2003), approximately 4,000 systems
exceeded 10 ppb (EPA 2001c¢) out of the 72,213 CWSs and
NTNCWSs (EPA 2005). EPA’s drinking water regulation addresses
the long-term, chronic effects of exposure to low concentrations of
inorganic arsenic in drinking water.

Related Indicators

For Distributions By Demographic Factors:
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Geographic boundaries of PWS, spatially linked to US Census data
1990 including demographic characteristics for each block/block

group.

For Estimates Of Exposure:
Tap water consumption patterns for demographic sub-populations.

Recommendations for
Future Development of the
Indicator and Measures

Improve spatial resolution of arsenic levels within large water supply
systems through such means as subdivision by pressure zones and
contributing entry points, distinguishing among different sources.
Arsenic results from different sample sites within a distribution system
can then be used to differentiate arsenic levels within a distribution
system. Thereby producing more accurate estimates of levels in water
at the tap than can be obtained by the initial method of averaging all
measurements.

Develop data on spatial extent of water distribution systems so these
can be spatially joined to census and other demographic data.

Characterize arsenic in private wells utilizing USGS or other private
well data.
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CONTENT DOMAIN: DRINKING WATER
INDICATOR: DISINFECTION BYPRODUCTS LEVEL AND
POTENTIAL POPULATION EXPOSURE

Type of EPHT Indicator

Hazard, Exposure

Measures 1 - 7 MCL
Violations

Indicator: Level of Contaminant in finished water
1. Number and % of CWSs with any DBP MCL violation, by year
2. Number and % of CWSs with any DBP MCL violation, by quarter

3. Number and % of CWSs with each of 0,1, 2...8 DBP MCL
violations, by year

Indicator: Potential Population Exposure to Contaminants in

Finished Water

4. Number and % of people served by a CWS with any DBP MCL
violation, by year

5. Number and % of people served by a CWS with any DBP MCL
violation, by quarter

6. Number and % of people receiving water from a CWS with each
of 0,1, 2...8 DBP MCL violations per year

7. Percent of ‘person-months’ for which no DBP violation occurred,
by year

Description and Development:

The number of MCL violations by CWS and the number and
percent of people receiving water from a CWS with and without
MCL violations provides a simple measure of compliance with a
national standard. Three successively more sensitive sub-measures
are also reported as is a sub-measure based on EPA’s National
Water Program Guidance.

These measures are obtained by querying state SDWA databases
for those CWSs with an MCL violation, associating each such
CWS with its service population, and summing service populations
for the state or nation. Alternatively, this information may be
available at the federal level from EPA’s SDWIS/Fed database. A
person month is defined as one person receiving water for one
month. This measure is the analog for DBPs of Measure SDW-5
from EPA’s National Water Program Guidance (“Percent of
‘person months’ (i.e., the population served by community water
systems times 12 months) during which community water systems
provide drinking water that meets all applicable health-based
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drinking water standards.”) (US EPA 2007).

Advantages:

These measures provide simple to calculate and readily
comprehended estimates of the number of community water
supplies with high levels of DBPs that have the potential to cause
adverse health effects and people potentially exposed to water that
does not meet regulatory limits for certain DPBs. It is easily
replicated, allowing interannual comparisons and progress
tracking, and can be calculated for different spatial aggregations.

Limitations:

The MCLs are based on a running annual average of quarterly
samples taken over a 12 month period by a PWS. With compliance
based on both spatial and temporal averages, it is possible for part
of the distribution system at all times of a year or all of the
distribution system at some time during the year to exceed the
threshold value of the MCL without triggering a violation.
Conversely, an MCL violation could occur even though part of the
distribution system had water below the value of the MCL. These
situations would respectively underestimate and overestimate the
number of people exposed to MCL violations. Because DBP
sample sites are located at average to maximum residence times,
overestimates are more likely.

These measures do not track monitoring violations. Exposure to
MCL violations will be underestimated to the extent that failure to
collect required DBP samples avoided an MCL violation.

Establishment of the MCLs was based on engineering and cost
considerations as well as human health risk. The MCLs are
therefore not directly related to human health outcomes. They also
do not address peak exposure. Thus, the number of people
receiving water with an MCL exceedance is not a true measure of
health risk but does provide a valid indicator of persistent elevated
levels.

As with any measure based on a threshold, this measure
artificially categorizes people as those who are potentially of
concern and those who are not potentially of concern. Health risk,
however, does not necessarily follow a threshold with respect to
exposure at the MCL and no evidence exists for threshold effects
for DBPs.

The MCLs are based on the sum of chemically related but
different contaminants. The individual THMs and HAAs are likely
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to differ in their health effects and the risk they pose to human
health at a particular concentration. This measure does not
account for these differences.

These measures will need to accommodate the change in the
calculation of MCLs, scheduled to begin in 2012, from a system
wide running annual average to running annual averages based on
individual sample locations.

Measure 8: Mean
Concentration

Indicator: Potential Population Exposure to Contaminants in

Finished Water

8. Number and % of people receiving water from CWS with a mean
DBP concentration greater than specific reference levels.
Reference levels will be the 50th, 75th, 90th and 95th percentiles
of the distribution of mean DBP levels in 2005.

Description and Development:

The number of people receiving water from a CWS in which the
quarterly average is greater than a set of fixed reference values for
any DBP during a calendar year enables annual comparisons and
progress tracking relative to a baseline year. Reference values will
be obtained from the distribution of population exposure with
respect to DBPs in a small number of consecutive baseline years.
The reference levels for each DBP or sum will be the 50“‘, 75"‘, 90"
and 95™ percentiles of population exposure in 2005. The reference
levels, while arbitrary, provide fixed points of comparison to
which changes in DBP levels from year to year can be compared.

This measure is obtained from state SDWA databases for each
DBP by obtaining the quarterly average of DBP sample results.
The system population is determined for any CWS that has an
average for any DBP that exceeds each reference level for a DBP
at any time during a calendar year. The populations of these
CWSs are added over the desired spatial unit, such as a state or
the nation, to provide the measure.

Advantages:

This measure provides a simple to calculate and readily
comprehended indicator of the number of people potentially
exposed to water with DBP concentrations that exceed reference
levels. It is easily replicated, allowing interannual comparisons
and progress tracking, and can be calculated for different spatial
aggregations.

Limitations:
The reference levels and the criteria by which they are obtained
are arbitrary. Useable health based benchmarks are not available
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for individual DBPs.

The measure is based on a binary rather than quantitative
criterion. As it is based only on whether a reference level was
exceeded, it does not provide information on the number of DBPs
for which a reference level was exceeded, the duration of the
exceedance, or the magnitude of the exceedance.

The DBP value used to determine exceedance of the reference level
is an average of a spatially varying measurement. The average
may not exceed the reference level in a water supply system in
which a DBP level in part of the distribution system exceeds the
reference level, leading to an underestimate of the number of
affected people. Conversely, levels may be below the reference
level in part of a distribution system in which the average exceeds
the reference level, thereby overestimating the number of affected
people. This limitation can be overcome when sufficient spatial
data are available to enable the assignment of each DBP sample to
the part of the distribution system for which it is most
representative.

Measure 9:Cumulative
Population Distribution

Indicator: Potential Population Exposure to Contaminants in

Finished Water

9. Distribution of number of people by mean DBP concentration, by
quarter and year

Description and Development:

The number of people receiving water at or below any particular
DBP concentration is a data rich measure that enables analysis at
any DBP concentration of interest. This measure can be displayed
in a number of ways. These include tables of the number of people
in classes of DBP levels, tables of the DBP level at cumulative
percents of population delivery, box and whiskers plots, and the
cumulative frequency distribution of population with respect to
DBP level. These displays are determined for each state, the entire
nation, or other desired spatial aggregations. Measure display can
be done separately for ground water and surface water source
CWSs because of the dramatically different DBP profiles of the
two source types. Measures are portrayed for each calendar
quarter (see example for a cumulative frequency distribution in
Appendix A).

This measure is obtained from state SDWA databases for each
DBP and sum by averaging each CWS’s sample results for each
calendar quarter. These quarterly averages are joined to system
population data. Graphs and tables are created for each DBP and
sum for each quarter in the year for the desired spatial
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aggregation such as state or nation.

Advantages:

This measure provides a wealth of information in a compact form.
It enables quantitative determination of the number of people
receiving water with a particular DBP concentration and the
number of people receiving water with a concentration that
exceeds any desired threshold. The measure is thus not restricted
to externally imposed cut-off values but enables the viewer to
enquire about any DBP concentration of interest. The measure
also enables quarterly comparisons so that seasonal changes can
be tracked. The measure can be calculated for individual DPBs as
well as for sums.

Limitations:
Comprehending this measure requires some statistical literacy

The measure is not easily summarized with a few numbers.

The measure is calculated separately for each of nine DPBs,
HAAS, and THM4. The presence of 11 separate graphs or tables
for each display type adds complexity to interpretation and
complicates comparisons and development of conclusions.

By averaging all samples taken for a CWS in a calendar quarter,
the measure dampens temporal or spatial peaks in DBP levels.

This measure is sensitive to the method used to handle results that
are below the detection limit or minimum reporting level.

Derivation of Measures

DBP measures will be developed from data stored in state SDWA
databases such as the Safe Drinking Water Information System
(SDWIS/State). Distribution system sample result concentrations
of trihalomethanes and haloacetic acids will be extracted from
these databases. Trihalomethanes comprise chloroform,
bromodichloromethane, dibromochloromethane, bromoform and
their sum, denoted total trihalomethanes (TTHM) or THM4.
Haloacetic acids comprise trichloroacetic acid, dichloroacetic acid,
monochloroacetic acid, dibromoacetic acid, monobromoacetic
acid, and their sum, denoted HAAS. Data will be cleaned and
transformed to a standard format. Inventory information about
each CWS such as service population and water source type will
also be extracted from the state SDWA database. All samples
taken on the same day will be averaged for each individual THM,
THMA4, each individual HAA, and HAAS to determine the values
for the CWS. Quarterly and annual values by CWS will be
derived from these daily averages using algorithms appropriate
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for the sampling frequency.

Unit Concentrations are routinely reported in either mg/L or pg/L.
EPHTN reporting should be standardized to pg/L.

Geographic Scope State and National (tracking network states)

Geographic Scale Community water system.

Time Period

1999 — present: THMs for water systems serving 10,000 or more
people.

2002 — present: THMs and HAAs for surface water systems and
ground water systems under direct influence of surface
water serving > 10,000 people.

2004 — present: THMs and HAAs for all other community water
systems.

Note: requirements apply only to water supply systems using

disinfectant.

Time Scale Monthly to triennial. Most CWSs are required to sample quarterly
but those with lower DBP levels may sample annually or
triennially. Some CWSs choose to sample monthly. CWSs with
disinfection waivers do not sample.

Rationale Disinfection Byproducts and Public Health

Disinfection byproducts (DBP) are formed when disinfectants used
to inactivate microbial contaminants in water react with materials,
primarily organic matter, in the water (Bellar et al. 1974, Rook
1974, Cedergren et al. 2002, Sadiq and Rodriguez 2004). Several
hundred DBPs in over a dozen chemical classes have been
identified (Woo et al. 2002, Krasner et al. 2006). Most commonly,
DBPs form when chlorine reacts with naturally occurring organic
matter in the source water.

DBPs have been associated with both cancer and adverse
pregnancy outcomes. High DBP levels, mainly for THMs, have
been linked to bladder, colon and rectal cancer (King and Marrett
1996, Cantor et al. 1998, Amy et al. 2005, Villanueva et al. 2004,
Villanueva et al. 2007), with bladder cancer reported most
frequently. Although findings about adverse pregnancy outcomes
have been less definitive, DBPs have been implicated in fetal loss
(Swan et al. 1998, Waller et al. 1998, King et al. 2000, Dodds et al.
2004) and a variety of adverse birth outcomes involving growth
(Bove et al. 1995, Gallagher et al. 1998, Wright et al. 2004, Infante-
Rivard 2004, Toledano et al. 2005) and birth defects (Dodds et al.
1999, Klotz and Pyrch 1999, Dodds and King 2001, Cedergren et
al. 2002, Shaw et al. 2003). In contrast, however, other research
has found little effect on birth outcomes (Savitz et al. 2005, 2006).

Animal, microbial, in vitro and modeling studies have also pointed
to toxicity or carcinogenicity of a wide variety of DBPs (Boorman
1999, Komulainen 2004). Numerous studies have indicated that
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different DBPs among the THMs and HAAs have different health
effects. A number of studies have suggested that iodinated and
brominated DBPs are more toxic than their chlorinated
counterparts (Plewa et al. 2002, 2004, Richardson 2005). It is
therefore appropriate that the tracking network follow individual
DBP species and not just class totals (c.f. Singer 2006).

Sources of DBPs

DPB levels tend to be highest in water derived from surface
sources because ground water generally has little organic matter
(Symons et al. 1975, Whitaker et al. 2003). Ground water can,
however, produce relatively high levels of the more brominated
DBPs when the water, due either to geological circumstances
(Whitaker et al. 2003) or salt water intrusion in coastal areas (von
Gunten 2003), has elevated levels of bromide.

Bromate and chlorite are formed primarily after disinfection by
ozone and chlorine dioxide, respectively. Sampling for these DBPs
is required only for treatment plants that use the disinfectants that
form them. Ozonation and chlorine dioxide are less common
mechanisms of disinfection so these two DBPs will not be tracked
initially. The disinfection processes that produce these two
byproducts are likely to be used more often in the future so
bromate and chlorite should be considered for eventual
incorporation into the tracking network.

DBP Regulation and Monitoring

Safe Drinking Water Act (SDWA) regulation of DBPs began with
the 1979 Total Trihalomethane Rule. This rule set an interim
MCL for total trihalomethanes (TTHM), defined as the sum of
four trihalomethanes, of 0.10 mg/L for community water systems
(CWS) serving 10,000 or more people and using a disinfectant.
The Stage 1 Disinfectants and Disinfection Byproducts Rule of
1998 (US EPA 1998) reduced the MCL for TTHM to 0.080 mg/L,
added MCL:s for the sum of five haloacetic acids (HAAS) of 0.060
mg/L, bromate of 0.010 mg/L and chlorite of 1.0 mg/L, and
increased the scope of the rule to cover all CWSs that disinfect.
The rule had phased compliance with a date of 1 January 2002 for
public water systems (PWS) with 10,000 or more people with a
surface water or ground water under direct influence source and a
date of 1 January 2004 for all other affected PWSs. The Stage 2
Disinfectants and Disinfection Byproducts Rule of 2006 (US EPA
2006) did not alter MCLs but did change how compliance with
MCLs will be calculated and requires that PWSs evaluate their
distribution systems for appropriate sampling locations. The
results of this evaluation may affect the number and location of
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samples. The scope of the rule also increased to cover consecutive
systems that receive finished water from other systems. The first
reporting deadline for compliance with the Stage 2 rule was in
2006 but it will be a number of years before the rule requires the
new compliance calculations based on routine DBP samples.

Currently, therefore, Safe Drinking Water Act standards exist for
two classes of halogenated organic DBPs, trihalomethanes (THM)
and haloacetic acids (HAA), and for two inorganic compounds,
bromate and chlorite (US EPA 1998). Given the near ubiquity of
chlorine disinfection, the THMs and HAAs are useful indicators of
risk for other DBPs because they occur at high levels and are
easily measured.

In summary, evidence suggests that disinfection byproducts
adversely affect human health. The THMs and HAAs are the most
commonly formed DBPs that are routinely tracked in state Safe
Drinking Water Act databases. Measures based on these
contaminants thus provide a window into potential human
exposure to DBPs in publicly provided drinking water. They show
where people are potentially exposed to high levels of DBPs. These
water supply systems are candidates for enhancement of source
water quality, infrastructure improvements or other interventions
to reduce DBP exposure.

Data Source

State SDWA databases such as the Safe Drinking Water
Information System (SDWIS/State)

General Limitations of the
Measures and Data Source

Safe Drinking Water Act compliance data include only a handful
of the hundreds of known DBPs (Weinberg et al. 2002), most of
which occur in chemical classes other than THMs and HAAs.
While compliance sampling for THMs and HAAs is directed at the
DBPs thought to be most commonly produced by chlorination,
non-regulated DBPs exist even among the THMs and HAAs.
HAAD9, defined as HAAS plus bromochloroacetic acid,
bromodichloroacetic acid, chlorodibromoacetic acid, and
tribromoacetic acid, can exceed HAAS by a considerable amount
(Roberts et al. 2002). Concern has also been expressed about
iodinated THMs and HA As which, while present in lower
concentrations than the brominated and chlorinated THMs, are
thought to be toxic at lower doses (e.g. Plewa et al. 2004).

THMs and HAAs may not be the most satisfactory indicators of
DBP levels in waters subject to alternative disinfection methods
that produce different DBPs in different proportions than
chlorination (Richardson 2002, Weinberg et al. 2002) and may
result in high levels of unregulated DBPs. Little is known about
the quantitative occurrence of these DBPs in the distribution
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system (Richardson et al. 2002, Krasner et al. 2006). While the
health effects of different DBPs may vary, with some suspected to
be hazardous, few have been characterized for their effects on
human health (Woo et al. 2002).

Correlations among different DBPs can be relatively low (King et
al. 2004, Rodriguez et al. 2004a) so that the measured
concentrations of THMs and HAAs may not be good predictors of
exposure to other DBPs or overall DBP exposure. THM4 or
HAAS, which are the only available data in some state databases,
may therefore tell little about the relative concentrations of the
THMs or HAAs.

DBP levels vary seasonally (Singer et al. 1981, Whitaker et al.
2003, Rodriguez et al. 2004b). Quarterly samples may not capture
maximum levels and may not even adequately reflect short term
levels. They may therefore be inadequate for estimating exposure
during critical periods of a pregnancy, which may be as short as
tow to three weeks, especially if peak exposure matters more than
average exposure. Furthermore, these fluctuations make it
difficult to characterize levels with a single number such as an
annual average and thus pose challenges to the development of
meaningful synopses of patterns and trends.

DBP levels are spatially and temporally labile within a distribution
system (Rodriguez et al. 2004b). THM levels increase with time
after disinfection and therefore with distance from the treatment
plant (Chen and Weisel 1998, Rodriguez and Sérodes 2001). HAA
levels may increase or decrease (Chen and Weisel 1998, Rodriguez
et al. 2004b), depending upon distribution system conditions.
Rechlorination further increases DBP levels. For all but small
distribution systems it is therefore impossible to adequately
characterize DBP levels with a single value. DBP sampling
locations may change over time, making it more difficult to
compare measurements from year to year. Better estimation of
DBP levels will require spatial and hydraulic modeling of
distribution systems.

Water supply systems sample for DBPs on different schedules that
range from quarterly to triennially. Different sampling
frequencies complicate comparisons among different water supply
systems. Long intervals between samples, although allowed only
where THM and HAA levels have been found to be well under the
MCL, create greater uncertainty about levels between sampling
dates and require stronger assumptions when estimating exposure
during short term events such as pregnancies. When allowed,
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annual or triennial monitoring takes place during the month of
warmest weather and may therefore overestimate average DBP
levels.

Water supply systems that have disinfection waivers generally
have no DBP sample results. While the default assumption that
these water supply systems have DBP concentrations of zero is
generally reasonable, low levels of DBPs can be found in raw
ground water, e.g., from surface contamination or from movement
of chlorinated water from onsite wastewater treatment systems
into ground water.

Human behavior greatly influences exposure, complicating efforts
to estimate exposure from tap water measurements
(Nieuwenhuijen et al. 2000, Kaur et al. 2004, Nuckols et al. 2005).
Among the influences on exposure are showering and bathing
time, consumption of tap water, use of bottled water, and exposure
to water at workplaces or other locations outside the home.
Moreover, ascertaining DBP levels in drinking water does not
address other routes of exposure such as swimming (Villanueva et
al. 2007, Zwiener et al. 2007). This consideration is not strictly a
limitation of the measure but pertains to using the measure as an
indicator of exposure.

Some state SDWA databases may contain only totals for THMs
and HAAs and may not record sample results for individual DBPs.
Measures involving individual THMs and HAAs cannot be
calculated for these states.

Related Indicators

1. Bromide concentrations indicate potential for formation of
more brominated DBPs. Evidence suggests that brominated
THMs are more toxic than chlorinated forms.

2. Organic matter concentration has a substantial effect on the
potential formation of DBPs, both by providing a reaction
substrate and being associated with the need for greater
disinfection amounts.

Recommendations for
Future Development of the
Indicator and Measures

Add additional DBPs.

Improve temporal resolution by developing models for predicting
DBP levels between sampling dates. Models might be based on raw
water organic matter content, microbial levels, disinfection
methods, temperature, and rainfall. Hierarchical models involving
multiple water supply systems that sample at different dates might
be useful.

Improve spatial resolution of DBP levels within large water supply
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systems through such means as subdivision by pressure zones and
contributing entry points, distinguishing among different sources,
and distribution system modeling. DBP results from different
sample sites within a distribution system can then be used
differentiate DBP levels within a distribution system, producing
more accurate estimates of levels in water at the tap than can be
obtained by the initial method of averaging all measurements.

Develop statistical methods for determining summary measures
and characterizing levels of DBPs with high temporal variance in

magnitude. Average or peak values do not provide sufficient
information when levels fluctuate widely.
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CONTENT DOMAIN: DRINKING WATER
INDICATOR: NITRATES LEVEL AND POTENTIAL POPULATION

EXPOSURE

Type of EPHT Indicator

Hazard, Exposure

Measures 1,4:
MCL Violation

Indicator: Level of Contaminant in Finished Drinking Water
1. Number and % of CWS with any nitrate MCL violation, by year

Indicator: Potential for Exposure to Contaminant in Finished

Drinking Water

4. Number and % of people served by CWS with any nitrate MCL
violation, by year

These are measures of the risk of methemoglobinemia from an acute
exposure to high levels of nitrate.

Advantages:

These measures are simple to calculate, unambiguous, and can be
readily comprehended as an indicator for the absolute and relative
magnitude of the problem of nitrate contamination at levels which
pose a significant risk, as well as the absolute and relative size of the
population potentially at risk. They are is easily replicated, allowing
temporal comparisons. They can be derived for different spatial
aggregations at or above the state level, and in most cases, to the
county level.

Limitations:

Nitrate levels can vary substantially in groundwater; thus high levels
may not captured by even quarterly sampling. Estimates of the number
of people potentially exposed may be unreliable as they are based on
estimates made by the water system operator. Concentrations in
drinking water cannot be directly converted to exposure, because
overall water consumption, and the proportion of water consumed that
comes from the tap is quite variable (EPA 2004). In systems that have
more than one Entry point to the Distribution system, the actual nitrate
level at any given house is a mixture of the levels from all contributing
sources. This mix is unknown in these circumstances.

Measures 2,5:
Mean Concentration

Indicator: Level of Contaminant in Finished Drinking Water

2. Distribution of mean nitrate concentration across CWS, by year
(cut-points: (<1), (>1-<3), (>3-<5), (>5-<10), (>10-<20), (>20)
mg/L nitrate-nitrogen).

Indicator: Potential for Exposure to Contaminant in Finished
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Drinking Water

5. Distribution of number of people by mean nitrate concentration by
year (cut-points: (<1), (>1-<3), (>3-<5), (>5-<10), (>10-<20),
(>20) mg/L nitrate-nitrogen)

These are measures of potential chronic exposure to nitrate and the
associated risks.

Advantages:
See above.

Limitations:
See above. In addition, nitrate in drinking water is often not the sole
source of dietary nitrate intake, and may be a minor component.

Measures 3, 6:
Maximum Concentration

Indicator: Level of Contaminant in Finished Drinking Water

3. Distribution of maximum nitrate concentration across CWS, by
year (cut-points: (<1), (>1-<3), (>3-<5), (>5-<10), (>10-<20),
(>20) mg/L nitrate-nitrogen)

Indicator: Potential for Exposure to Contaminant in Finished

Drinking Water

6. Distribution of number of people by maximum nitrate
concentration by year (cut-points: (<1), (>1-<3), (>3-<5), (>5-
<10), (>10-<20), (>20) mg/L nitrate-nitrogen)

These are measures of potential chronic exposure to nitrate and the
associated risks.

Advantages:
See above.

Limitations:
See above.

Derivation of Measures

Nitrate measures will be derived using data each state (primacy
agency) is required to collect and report under the SDWA (e.g.
SDWIS/State). Only community water systems (CWS) regulated under
the SDWA will be used due to the lack of consistent data for smaller
systems and private wells. Specific elements will be extracted and
used to create three standardized tables: CWS attributes, nitrate
sampling results, and nitrate MCL violations. Nitrate sampling results
will be summarized by sampling point, and then by CWS, to generate
mean and maximum nitrate values for each CWS and year. These
results will be merged with the CWS attribute data and the MCL
violation data to create a public use dataset, from which the measures
can be generated.

Unit

Nitrate — nitrogen in mg/L
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Geographic Scope

State and National (tracking network states)

Geographic Scale

State may be lowest level of feasible aggregation as CWS service
areas may span county jurisdictions.

Time Period 1999-2006
Time Scale Year
Rationale Nitrates and Public Health:

Nitrate was first identified as a public health threat in drinking water in
1945 when high nitrate levels from private wells were shown to cause
methemoglobimia or “blue baby syndrome’ in infants who received
formula from well water. When an individual is exposed to nitrate it
can be converted to nitrite (NO;") in the body and then oxidize the
ferrous iron (Fe+2) in deoxyhemoglobin in the blood to form
methemoglobin containing ferric iron (Fe ™). Methemoglobin cannot
transfer oxygen to tissues; thus nitrate or nitrite can starve the body of
oxygen and produce a clinical condition known as cyanosis, where the
lips and extremities turn gray or blue. Infants younger than four
months of age are more sensitive than adults, and can develop “blue
baby” syndrome from intake of nitrate higher than 10 mg/L nitrate or
45 mg/L nitrate—nitrogen. Blue baby syndrome is fatal in about ten
percent of the cases (ATSDR, 2007). Usually there are no outward
signs of cyanosis at methemoglobin levels below 20 percent (Dabney
et al, 1990).

In addition, there is some evidence to suggest that exposure to nitrate
in drinking water is also associated with adverse reproductive
outcomes such as spontaneous abortions, intrauterine growth
retardation, and various birth defects such as anencephaly, related to
fetal exposures to nitrate. However, the evidence is in-consistent
(Manassaram et al, 2006).

Similarly, long term exposure to higher nitrate levels in drinking water
has been suggested as a risk factor for cancer. Cancer at several sites
(i.e. gastric, colorectal, bladder, urothelial, brain, esophagus, ovarian
and non-Hodgkins lymphoma have been shown to be associated with
nitrate in drinking water in some studies (Sandor et al, 2001; Weyer et
al, 2001; Gulis et al, 2002; De Roos et al, 2003; Volkmer et al, 2005;
Ward et al, 2005b; Chiu et al, 2007; ). Other studies have not found
any association (Ward et al, 2003; Ward et al, 2005,2005¢c; Ward et al,
2006; Zeegers et al, 2006). Significant regional differences in cancer
risk may occur (Mueller et al, 2001). Occupational exposures are also
of concern as nitrate fertilizer workers have shown increased risk for
stomach cancer (Zandjani et al. 1994).

Sources of Nitrate:
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Nitrate is the most commonly found contaminant in groundwater
aquifers worldwide (Ward, 2005 from: Spalding and Exner 1993).
Nitrate (NOj") originates in drinking water from nitrate-containing
fertilizers, sewage and septic tanks, and decaying natural material such
as animal waste. Nitrate is very soluble in water, can easily migrate,
and does not evaporate (EPA Consumer Fact Sheet). Anthropogenic
sources of nitrates are increasing and have increased nitrate levels in
water resources. Surface water and shallow wells in both rural and
urban areas can be affected. Consequently, private wells are especially
vulnerable to excess levels of nitrates. Excess levels of nitrate and
nitrite can occur in community water supplies. A USGS study found
nitrate levels exceeded regulatory monitoring standards in 2% of a
sample of 242 public drinking water wells between 1992 and 1999
(Squillace et al, 2002). Levels of nitrates in private wells are less well
known, private wells are not regularly monitored and often more
vulnerable to higher levels of nitrates because they draw water from
shallower groundwater aquifers. The U.S. geological survey estimates
approximately 22% of domestic wells in agricultural areas of the U.S.
exceed the MCL (Ward, 2007).

Nitrate Regulation and Monitoring

Congress established the Safe Drinking Water Act in 1974, which set
enforceable Maximum Contaminant Levels (MCLs) and non-
enforceable Maximum Contaminant Level Goals (MCLGs) for certain
specified contaminants. In the case of nitrate in drinking water, the
MCLG of 10 mg/L (ppm) was established from human data from
studies of methemoglobinemia in young children. (Johnson and Kross
1990; Walton, 1950). The MCL is also set at 10 ppm, and any
exceedance of the MCL is potentially serious as there is no additional
margin of safety between the MCLG and the MCL. 2002). The
MCLG and MCL for nitrite are 1 mg/L. While evidence to suggest
MCL exposures for chronic health endpoints remains inconclusive,
there is some evidence to suggest that chronic exposure to nitrate
levels below the MCL may be of concern (Ward, 2005).

Data Source

State SDWA databases such as the Safe Drinking Water Information
System (SDWIS/State)

General Limitations of the
Measures and Data Source

The current measures are derived for CWS only. A large number of
studies have show that private wells are another important source of
population exposure to nitrates. Nitrate levels in private wells were
stable over time in one study (Ruckart et al, 2007).

While the MCLs and MCLGs may protect most people, they were
based on a small sample size of only 144 cases (Bosch et al, 1950;
Walton, 1951). Depending on the dose of nitrate or nitrite from other
possible sources such as the diet, some individuals may have higher
“baseline” levels of methemoglobin than others, and may thus develop
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cyanosis from lower levels of nitrate/nitrite in drinking water. A
similar argument may hold for cancer risk (De Roos et al, 2003).
Therefore it is important to know how close CWS may be to the

water (Ward et al, 2005b). Hence the need for more complete and
accessible data on levels of nitrates and nitrites in drinking water.

Related Indicators

Recommendations for
Future Development of the
Indicator and Measures

Develop and obtain spatial data on extent of service areas of CWS.
Link to census data to assess differences in potential exposure by
demographic factors.

Improve collection and access to nitrate date from small community
water supplies and private wells.
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MCLs. There are many gaps in information on chronic exposures and
possible health risks of nitrate and/or nitrosation products in drinking
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CONTENT DOMAIN: HOSPITALIZATIONS
INDICATOR: HOSPITALIZATIONS FOR ASTHMA

Type of EPHT Indicator Health Outcome
1. Annual number of hospitalizations for asthma
2. Average Daily Number of hospitalizations for asthma by
month
3. Annual age-specific rate of hospitalizations for asthma
Measures 4. Annual unadjusted (crude) rate of hospitalizations for asthma

(all ages)
5. Annual age-adjusted rate for asthma hospitalizations (all ages)

When supported by sufficient data volume, the measures may also
be reported stratified by age, sex, race, & ethnicity.

Derivation of Measures

Numerator:
Resident hospitalizations for asthma, ICD-9-CM: 493.XX by
gender and total for state and by county

Denominator:
Midyear resident population, by gender, for state and by county

Adjustment:
Age-adjustment by the direct method to Year 2000 US Standard
population

Unit

Hospital admission (categorized by discharge diagnosis)

Geographic Scope

State and National (tracking network states)

Geographic Scale

Residents of jurisdiction — State, County (ZIP code available for
all measures once postcensal population data source identified)

Time Period

Hospital admissions between January 1 to December 31, inclusive,
for each year, 2000-2005; annually thereafter

Time Scale

Daily, monthly, and annual (as appropriate for the measure)

Rationale

In 2004, 20.5 million people in the U.S. reported having asthma.

In 2003, there were over 574,000 hospitalizations for asthma. In
2002, there were over 4,200 deaths in which asthma was the
underlying cause. Asthma is the leading chronic health condition
among children. There are also large racial, income, and
geographic disparities in poor asthma outcomes. Asthma causes
lower quality of life, preventable undesirable health outcomes, and
large direct and indirect economic costs. Environment
Attributable Fractions of the 1988-1994 economic costs for asthma
were 39.2% for children <6 years and 44.4% for 6-16 year olds,
costing more than $400 million for each age group.
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A number of epidemiologic studies have reported associations
between air pollution exposures and asthma. The association
between ambient air particulate matter (PM) concentrations and
asthma, including increased hospital admissions, is well
documented. Models demonstrate 5-20% increases in respiratory-
related hospital admissions per 50ug/m3 of PM;y and 5-15% per
25ug/m’ of PM, s, with the largest affect on asthma admissions.

In the Eastern United States, summer ozone pollution was
associated with more than 50,000 hospital admissions per year for
asthma and other respiratory emergencies. Large multi-city and
individual city studies found a positive association between ozone
and total respiratory hospital admissions, including asthma,
especially during the warm season. Among US and Canadian
studies, the ozone-associated increase in respiratory hospital
admissions ranged from 2-30% per 20 ppb (24 hour), 30 ppb (8-
hour) or 40 ppb (1-hour) increment of ozone in warm seasons.

In 2000, the IOM cited sufficient evidence to conclude that
allergens produced by cats, cockroaches and house dust mites
caused asthma exacerbations as did exposure to environmental
tobacco smoke (ETS) in pre school aged children. A 2005
California Air Resources Board report noted that there is
sufficient evidence to conclude that ETS causes asthma
exacerbation in children and adults (CARB, 2005). That report
also estimated 202,300 excess childhood asthma episodes occur
each year in the U.S. as a result of exposure to ETS.

Use of the Measures

The development of a standardized analytic method for asthma
hospital admissions among residents in each state will inform
multiple users at the national, state, and local levels. These
measures will allow the monitoring of trends over time, identify
high risk groups, inform prevention, evaluation and program
planning efforts.

These measures will address the following surveillance functions:
e How many hospitalizations for asthma occur in every month?

e Is there a seasonal or temporal trend of asthma
hospitalizations?

e  What’s the distribution of asthma hospitalizations by place of
residence?

e How do hospitalizations for asthma differ between geographic
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areas (e.g. zip code, county, state, region)?

e With further analysis ... Are there disparities in asthma
hospitalizations by factors such as age, race, ethnicity, gender,
education, and/or income?

e  Which populations are in need of targeted interventions?

e  When asthma data are linked with environmental variables,
do the linked measures identify environmental relationships
warranting further investigation or environmental public
health action?

Limitations of the
Measures

Hospitalization data, by definition, does not include asthma among
individuals who do not receive medical care or who are not
hospitalized, including those who die in emergency rooms, in
nursing homes, or at home without being admitted to a hospital,
and those treated in outpatient settings.

Differences in rates by time or area may reflect differences or
changes in diagnostic techniques and criteria and in the coding of
asthma.

Reporting rates at the state and/or county level will not show the
true asthma burden at a more local level (i.e. neighborhood).

Differences in rates by area may be due to different
sociodemographic characteristics and associated behaviors.

When comparing rates across geographic areas, a variety on non-
environmental factors, such as access to medical care and diet, can
impact the likelihood of persons hospitalized for asthma.

Reporting rates at the state and/or county level will not be
geographically resolved enough to be linked with many types of
environmental data.

When looking at small geographic levels (e.g. ZIP code), users
must take into consideration appropriate cell suppression rules
imposed by the data providers or individual state programs.

Although duplicate records and transfers from one hospital to
another are excluded, the measures are based upon events, not
individuals, because no unique identifier is always available.
When multiple admissions are not identified, the true prevalence
will be overestimated.
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Even at the county level it can be expected that the measures
generated will often be based upon numbers too small to report or
present without violating state and federal privacy guidelines and
regulations. Careful adherence to cell suppression rules in cross
tabulations is necessary and methods to increase cell sizes by
combining data across time (e.g., months, years) and geographic
areas may be appropriate.

Data Sources

Numerator:
State inpatient hospitalization data (using admission date)

Denominator:
US Census Bureau population data

Limitations of Data
Sources

State hospital discharge data:

Using a measure of all asthma hospitalizations will include some
transfers between hospitals for the same individual for the same
asthma event. Variations in the percentage of transfers or
readmissions for the same asthma event may vary by geographic
area and impact rates.

Without reciprocal reporting agreements with abutting states,
statewide measures and measures for geographic areas (e.g.,
counties) bordering other states may be underestimated because of
health care utilization patterns.

Each state must individually obtain permission to access and, in
some states, provide payment to obtain the data.

Veterans Affairs, Indian Health Services and institutionalized
(prison) populations are excluded.

Practice patterns and payment mechanisms may affect diagnostic
coding and decisions by health care providers to hospitalize
patients

Street address is currently not available in many states.

Sometimes mailing address of patient is listed as the residence
address of the patient.

Patients may be exposed to environmental triggers in multiple
locations, but hospital discharge geographic information is limited
to residence.

Since the data captures hospital discharges (rather than
admissions), patients admitted toward the end of the year and
discharged the following year will be omitted from the current
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year dataset.

Data will need to be de-duplicated (i.e. remove duplicate records
for the same event).

There is usually a two year lag period before data are available
from the data owner.

Census data:
Only available every 10 years, thus postcensal estimates are
needed when calculating rates for years following the census year.

Postcensal estimates at the ZIP code level are not available from
the Census Bureau. These need to be extrapolated or purchased
from a vendor.

Related Indicators

Recommendations for
Future Development of
Indicator and Measure

Work with national organizations, such as (NAHDO) to improve
the reliability and completeness of reported race and ethnicity.

Link with environmental data to create new “linked measures”
and assess possible associations with factors such as ozone and
particulate air pollution.

Examine linkages with populations potentially at special risk (e.g.,
Medicaid enrolled, WIC).

Develop maps for geographical representation of the measures.

Build cell suppression guidelines into the how-to-guide, once the
guidelines are agreed upon or build into portal requirements on a
state-by-state basis in accordance with state privacy guidelines.

Provide a data source for postcensal ZIP code population
estimates and recommend measures at the ZIP code level be
added.

Statistical smoothing methods should be examined as a method to
filter out random fluctuations of the data due to small numbers
and to provide additional options for the display of data based
upon small numbers.

Develop the indicator of Emergency Department Admissions for
asthma to include some events not requiring hospitalization and/or
“acute” events.
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CONTENT DOMAIN: HOSPITALIZATIONS
INDICATOR: HOSPITALIZATIONS FOR ACUTE MYOCARDIAL

INFARCTION

Type of EPHT Indicator Health Outcome

1. Annual number of hospitalizations for Acute Myocardial

Infarction (AMI)

2. Average Daily Number of hospitalizations for AMI by month

3. Annual age-specific rate of hospitalizations for AMI

4. Annual unadjusted (crude) rate of hospitalizations for AMI
Measures (ages >35)

5. Annual age-adjusted rate of hospitalizations for AMI, (ages
>35)

When supported by sufficient data volume, the measures may also
be reported stratified by age, sex, race, & ethnicity.

Derivation of Measures

Numerator:
Resident hospitalizations for AMI, ICD-9-CM: 410.00 — 410.92 by
gender and total for state and by county

Denominator:
Midyear resident population, by gender, for state and by county

Adjustment:
Age-adjustment by the direct method to Year 2000 US Standard
population

Unit

Hospital admission (categorized by discharge diagnosis)

Geographic Scope

State and National (tracking network states)

Geographic Scale

Residents of jurisdiction — State, County (ZIP code available for
all measures once postcensal population data source identified)

Time Period

Hospital admissions between January 1 to December 31, inclusive,
for each year, 2000-2005; annually thereafter

Time Scale

Daily, monthly, and annual (as appropriate for the measure)

Rationale

There currently is no single AMI surveillance system in place in
the US, nor does this exist for coronary heart disease (CHD) in
general. Mortality is the sole descriptor for national data for
AMI. Estimates of incidence and prevalence of AMI and CHD are
largely based on survey samples (e.g., National Health and
Nutrition Examination Survey) or large cohort studies such as the
Atherosclerosis Risk in Communities (ARIC) study.

In 2007 the American Heart Association estimated 565,000 new
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attacks and 300,000 recurrent attacks of myocardial infarction
annually (National Heart, Lung, and Blood Institute: based on
unpublished data from the ARIC study and the Cardiovascular
Health Study (CHS)). Among Americans age 20 and older, new
and recurrent MI prevalence for both men and women
represented 3.7% of the US population or 7,900,000 (4.9 million
men and 3.0 million women). Corresponding prevalence % by
race and ethnicity is 5.4% for white males, 2.5% for white females,
3.9% for black males and 3.3%for black females.

The well documented risk factors for AMI include diabetes,
hypertension, obesity, hypercholesterolemia , and cigarette
smoking. Increasingly investigators both here and abroad have
shown significant relationships between air pollutants and
increased risk of AMI and other forms of CHD. Studies have often
focused on elderly (>65) individuals. A number of epidemiologic
studies have reported associations between air pollution (ozone,
PMjy, CO, PM ,5, SO, ) and hospitalizations for AMI and other
forms of heart disease, is well documented. Models have
demonstrated increases in AMI hospitalization rate in relation to
fine particles (PM;s) particularly in sensitive subpopulations such
as the elderly, patients with pre-existing heart disease, particularly
those with who are survivors of MI or those with COPD. An
increase of 10 ug/m3 in PM , 5 was associated with a 4.5% elevation
in risk of acute ischemic coronary events (unstable angina and
AMI) (95% (95% CI1, 1.1-8.0). Mortality statistics have been
linked for a 16 year period to chronic exposure to multiple air
pollutants in 500,000 adults who resided in all 50 states. Each 10
ug/m3 in annual PM; 5 was related to a 12% increased mortality
risk.

Use of the Measures

The development of a standardized analytic method for AMI
hospital admissions among residents in each state will inform
multiple users at the national, state, and local levels. These
measures will allow the monitoring of trends over time, identify
high risk groups, inform prevention, evaluation and program
planning efforts.

These measures will address the following surveillance functions:

Examination of time trends in AMI hospitalizations.
Identification of seasonal trends.

Assessment of geographic differences in hospitalizations.
Evaluation of differences in AMI hospitalizations by age,
gender, and race/ethnicity.

e  With further analysis ... evaluation of disparities in AMI
hospitalizations by factors such as age, race/ethnicity, gender,
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education, and/or income.

e Determination of populations in need of targeted
interventions?

e  When AMI data are linked with environmental variables,
identification of possible environmental relationships
warranting further investigation or environmental public
health action.

Limitations of the
Measures

Hospitalization data for AMIs omits individuals who do not
receive medical care or who are not hospitalized, including those
who die in emergency rooms, in nursing homes, or at home
without being admitted to a hospital, and those treated in
outpatient settings.

Differences in rates by time or area may reflect differences or
changes in diagnostic techniques and criteria and in the coding of
AMI or in medical care access.

Differences in rates by area may be due to different
sociodemographic characteristics and associated behaviors.

When comparing rates across geographic areas, a variety on non-
environmental factors, such as access to medical care and diet, can
impact the likelihood of persons hospitalized for AMI.

Reporting rates at the state and/or county level will not show the
true AMI burden at a more local level (i.e. neighborhood).

Reporting rates at the state and/or county level will not be
geographically resolved enough to be linked with many types of
environmental data.

When looking at small geographic levels (e.g. ZIP code), users
must take into consideration appropriate cell suppression rules
imposed by the data providers or individual state programs.

Although duplicate records and transfers from one hospital to
another are excluded, the measures are based upon events, not
individuals, because no unique identifier is always available.
When multiple admissions are not identified, the true prevalence
will be overestimated.

Even at the county level it can be expected that the measures
generated will often be based upon numbers too small to report or
present without violating state and federal privacy guidelines and
regulations. Careful adherence to cell suppression rules in cross
tabulations is necessary and methods to increase cell sizes by
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combining data across time (e.g., months, years) and geographic
areas may be appropriate.

Data Sources

Numerator:
State inpatient hospitalization data (using admission date)

Denominator:
US Census Bureau population data

Limitations of Data
Sources

State hospital discharge data:

Using a measure of all AMI hospitalizations will include some
transfers between hospitals for the same individual for the same
AMI event. Variations in the percentage of transfers or
readmissions for the same AMI event may vary by geographic
area and impact rates.

Without reciprocal reporting agreements with abutting states,
statewide measures and measures for geographic areas (e.g.,
counties) bordering other states may be underestimated because of
health care utilization patterns.

Each state must individually obtain permission to access and, in
some states, provide payment to obtain the data.

Veterans Affairs, Indian Health Services and institutionalized
(prison) populations are not usually included in hospitalization
datasets.

Practice patterns and payment mechanisms may affect diagnostic
coding and decisions by health care providers to hospitalize
patients

Street address is currently not available in many states.

Sometimes mailing address of patient is listed as the residence
address of the patient.

Patients may be exposed to environmental triggers in multiple
locations, but hospital discharge geographic information is limited
to residence.

Since the data captures hospital discharges (rather than
admissions), patients admitted toward the end of the year and
discharged the following year will be omitted from the current
year dataset.

Data will need to be de-duplicated (i.e., remove duplicate records
for the same event).

NCDM Recommendations Version 1.3 page 101 June 30, 2008




There is usually a two year lag period before data are available
from the data owner.

Census data:
Only available every 10 years, thus postcensal estimates are
needed when calculating rates for years following the census year.

Postcensal estimates at the ZIP code level are not available from
the Census Bureau. These need to be extrapolated or purchased
from a vendor.

Related Indicators

Recommendations for
Future Development of
Indicator and Measure

Work with national organizations, such as (NAHDO) to improve
the reliability and completeness of relevant variables, particularly
reported race and ethnicity.

Link with environmental data to create new “linked measures”
and assess possible associations with factors such as ozone and
particulate air pollution.

Examine linkages with populations potentially at special risk (e.g.,
Medicaid enrolled, WIC).

Develop maps for geographical representation of the measures.

Build cell suppression guidelines into the how-to-guide, once the
guidelines are agreed upon or build into portal requirements on a
state-by-state basis in accordance with state privacy guidelines.

Provide a data source for postcensal ZIP code population
estimates and recommend measures at the ZIP code level be
added.

Statistical smoothing methods should be examined as a method to
filter out random fluctuations of the data due to small numbers
and to provide additional options for the display of data based
upon small numbers.
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CONTENT DOMAIN: VITAL STATISTICS/REPRODUCTIVE

HEALTH OUTCOMES

INDICATOR: PREMATURITY AMONG SINGLETON BIRTHS

Type Of EPHT Indicator

Health Outcome

Measure

1. Incidence (Percent) of Preterm Singleton Births
Incidence (Percent) of Very Preterm Singleton Births

Derivation of Measure

2.

3. Incidence (Percent) of Very Low Birthweight Singleton Births

1. Number of live singleton infants born before 37 weeks of
gestation to resident mothers divided by total number of live
singleton infants born to resident mothers

2. Number of live singleton infants born before 32 weeks of
gestation to resident mothers divided by total number of live
singleton infants born to resident mothers

3. Number of live born singleton infants with a birthweight of
less than 1,500 grams divided by total number of live singleton
infants born to resident mothers

Unit 1. Preterm live singleton births

2. Very preterm live singleton births

3. Very low birthweight live singleton births
Geographic Scope State and National
Geographic Scale County (or census tract at State level where appropriate)
Time Period 2000-
Time Scale Calendar year

Significance, Background,
and Rationale:

Significance/Background:

Preterm birth (at less than 37 completed weeks of gestation and
among all births regardless of plurality) affects more than 500,000
or 12.5% of live births in the US and is a leading cause of infant
mortality and morbidity (9, 10, 14). Of those, the majority (about
84%) of premature babies are born moderately preterm (between
32 and 36 completed weeks of gestation). The remaining 16% of
those are born very preterm (at less than 32 weeks of gestation),
affecting more than 80,000 or 2% of live births in the US. Of those
born very preterm, about 63% are born between 28 — 31 weeks of
gestation and about 37% are born at less than 28 weeks of
gestation.

The preterm birth rate has risen 18% between 1990 and 2004
(from 10.6% in 1990 to 12.5% in 2004) and over 30% since 1981
(from 9.4%) (10). For 2003-2004, increases are seen among both
moderately preterm and very preterm_births. The percentage of
infants born very preterm has increased from 1.92% to 2.01%
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between 1990 and 2004 (10); it has also increased between 2003
and 2004 (from 1.97% to 2.01%, respectively).

Preterm birth rates are higher among Black mothers compared to
Hispanic and White mothers. Between 2002 and 2003, the rates
increased for the three largest race and ethnic groups: non-
Hispanic white (11.0 to 11.3%), non-Hispanic black (17.7 to
17.8%), and Hispanic (11.6 to 11.9 %) (10). Since 1990, preterm
birth rates have risen by one-third (about 33%) for non-Hispanic
White births (from 8.5%) and by 8% for Hispanic births (11.0%).
In contrast, preterm rates among non-Hispanic Black infants have
declined slightly over this period (from 11.9 %). However, non-
Hispanic Blacks preterm birth risk continues to be substantially
higher that those of other race and ethnic groups. Of particular
concern is the very preterm rate, about twice as high among non-
Hispanic Black infants compared with non-Hispanic White and
Hispanic births (3.99% compared with 1.6% and 1.73%,
respectively).

Preterm birth is a leading cause of infant mortality, morbidity,
and long-term disability (9, 10, 14, 15). All infants born preterm
are at risk for serious health problems; however, those born
earliest are at greater risk of medical complications, long-term
disabilities, and death.

Studies have shown that children born prematurely, especially
those with very low birth weight (VLBW) have an increased risk
of neurological problems ranging from attention deficit
hyperactivity disorder to cerebral palsy or mental retardation in
comparison with those born at term gestation (1, 6, 9, 15).
Preterm birth is associated with nearly half of all congenital
neurological defects, such as cerebral palsy (10); it is also
associated with congenital gastrointestinal defects, such as
gastroschisis.

Preterm infants are at greater risk of serious health problems for
several reasons: the earlier is a baby is born, the less it will weigh,
the less developed its organs will be, and the more medical
complications it will likely face later in life. Very preterm infants
have the greatest risk of death and lasting disabilities, including
mental retardation, cerebral palsy, respiratory (premature lung)
and gastrointestinal problems (including birth defects such as
gastroschisis), and vision and hearing loss. Preterm births account
for health care expenditure of over $3 billion per year. (15)

Studies have shown that major risk factors associated with
preterm birth include (2,4, 7, 9, 11, 15):
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e Plural births

e Previous preterm birth

e Certain uterine or cervical abnormalities of the mother

e Mother’s age, race, poverty (for example, African-American
women, women younger than 17 and older than 35, and poor
women are at greater risk than other women)

e Male fetal gender (associated with singleton preterm birth)

e Certain lifestyles and environmental factors, including:

O  Late or no prenatal care,

O  Maternal smoking, alcohol consumption (especially, in
early pregnancy), using illegal drugs, exposure to the
medication diethylstilbestrol (DES), domestic violence,
lack of social support, stress, long working hours with
long periods of standing, being underweight before
pregnancy, obesity, marital status, and spacing (less than
6-9 months between birth and the beginning of the next
pregnancy),

0  Neighborhood-level characteristics,

0  Environmental contaminants (e.g., exposure to air
pollution and drinking water contaminated with
chemical disinfection by-products or lead).

Certain medical conditions during pregnancy (e.g., infections,
diabetes, hypertension, blood clotting disorders/thrombophilia,
bleeding from the vagina, certain birth defects of the fetus, being
pregnant with a single fetus following in vitro fertilization) may
also increase the risk of preterm birth.

The strength of the association of each of these risk factors with
preterm birth has been shown to vary and remains a subject of
significant debate in the literature (15).

The rise in the occurrence of multiple/plural births, which are
much more likely than singletons to be preterm, influenced the
overall preterm birth rate over the past two decades. However,
preterm birth rates for singletons have also increased, up to 11%
since 1990 (10). This increase in singleton preterm births was
limited to those born moderately preterm; the singleton very
preterm birth rate declined slightly, from 1.69% in 1990 to 1.61%
in 2004.

Babies weighing less than 1,500 grams or 3 pounds, 4 ounces at
birth are considered very low birthweight (VLBW) (3); most of
them are also premature (born before 37 weeks gestation). [Note,
that the percent of VLBW babies among all births is also
confounded by plurality; therefore, the percent of VLBW births
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among singleton births is recommended as a population-level
measure of prematurity.] Studies have shown that the infant’s
birthweight is a predictor of future morbidity and mortality (10),
especially for VLBW infants. VLBW infants have about 25%
chance of dying in the first year of life; this risk is estimated to be
about 100 times higher for VLBW infants than for normal weight
infants (2,500 and more grams) (10). They have an increased risk
for developing neurological and intellectual problems (including
attention deficit hyperactivity disorder, cerebral palsy,
developmental delay and mental retardation), visual problems
(including blindness), hearing loss, infections, and chronic lung
diseases compared to infants of normal weight or born at term
gestation (1, 6, 8, 9).

Nationally, the percentage of infants born VLBW (regardless of
plurality) increased slightly from 1.45% in 2003 to 1.49% in 2005
and it is up from 1.27% in 1990 (6). The 2005 rate is 66% higher
than the Healthy People 2010 goal of 0.9% (6). The VLBW has
increased since 1990 among Whites, African Americans, Puerto
Ricans, American Indians, and other population groups (6). For
2004-2005, increases in VLBW rates were statistically significant
for non-Hispanic Black infants, but not for non-Hispanic White
infants (10)..

The increase in the rate of multiple births, which tend to be born
much smaller than singletons, has likely affected the upward trend
in the VLBW rate (10). However, the VLBW rate among
singletons also increased slightly from 1.12% in 2004 to 1.14% in
2005 (10).

Increases in obstetric interventions (e.g., induction of labor and
cesarean delivery), teenage pregnancy and older maternal age at
childbearing likely contributed to the increased VLBW births
rates. Teen mothers, especially those younger than 15 years old
have a higher chance of having a baby with VLBW.
Environmental exposures, including exposure to air pollution,
drinking water contaminated with chemical disinfection by-
products, and exposure to pesticides have also been implicated as
possible risk factors for VLBW but the exact magnitude of the
contribution to the increased VLBW rates remains relatively
uncertain.

Rationale:

Preterm birth and birthweight are multifactorial and
heterogeneous birth outcomes. Birthweight of a baby is directly
related to the gestational age at which the child was born. As
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noted above, VLBW is strongly associated with prematurity and
many of multiple births are VLBW. Therefore, the percent of
VLBW births is recommended as an indicator of prematurity and
the measure is restricted to singleton infants only. As such, the
measure distinguishes between multiple birth categories and
decreased fetal growth that may be affected by other factors,
including environmental factors.

Preterm and VLBW birth is associated with a number of
modifiable risk factors and prevention of preterm and VLBW
births may greatly contribute to the overall reduction in infant
illness, disability, and death. A number of studies are being
conducted to improve our understanding of the precise causes of
preterm births, especially those with VLBW, and to learn how to
prevent them. These studies look at how genes, maternal stress,
race, occupational and environmental factors, and infections may
contribute to preterm birth and VLBW (9). Better understanding
of the specific causes of preterm and VLBW births is needed
before tailored interventions can be developed.

Neighborhood-level characteristics have proven to be useful
predictors of preterm and VLBW birth risks (11). Neighborhoods
are the geographic units where interventions can be targeted and
those interventions can be effective way to reduce preterm and
VLBW birth rates and other adverse birth outcomes.
Neighborhood level characteristics contributing to prematurity
and VLBW include the social, economic, and environmental risk
factors such as certain aspects of the built environment.

Preterm and VLBW births data are readily available in all state
health departments and can be used to examine trends that occur
over time and space. These trends may reflect the contributions of
environmental exposures and other modifiable risks to preterm
and VLBW births. These measures can also be used to evaluate
the effectiveness of existing and new prevention programs.

Use Of The Measure

This indicator can be utilized to inform public health prevention
actions and interventions, policy makers and the public regarding
risk factors management and mitigation.

Limitations Of The
Measure

Uncertainties associated with gestational age estimates:

The interval between the first day of the mother’s last normal
menstrual period (LMP) and the day of birth is one method used
to determine the gestational age of the newborn. However, this
measurement is subject to error for many reasons, including
imperfect maternal recall or misidentification of the LMP due to
postconception bleeding, delayed ovulation, or intervening early
miscarriage (10). Thus, for the purpose of calculating national
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statistics of preterm births, these data are being edited for
gestational ages that are clearly inconsistent with the infant’s
plurality and birth weight but substantial inconsistencies in the
data still persist (10).

The National Center for Health Statistics (NCHS) and most state
vital records offices report gestational age based on an algorithm
that utilizes both the mother’s reported last normal menses and
clinician’s estimate of gestational age. The LMP indicator is used
unless its value appears to be inconsistent with birthweight, falls
outside likely parameters, or was not reported. If so, the clinical
estimate is used. Nationwide in 2004, approximately 5.9% of
gestational age values were based on the clinical estimate (10).

Changes in reporting of the gestational age over time may affect
trends in preterm birth rates, especially by race (10). These
reporting problems may occur more frequently among some
subpopulations and among births with shorter gestations.

Difficulties of interpreting preterm and very preterm birth rates:
The preterm birth rates might be an indicator of pregnancy
outcome that does not necessarily inform about the true health
risk associated with early birth. Rates of preterm births based on
live singleton births may be affected by maternal characteristics; a
low preterm birth rate might indicate a low-risk population and a
high preterm birth rate might be a sign of maternal characteristics
that predispose to preterm birth.

Difficulties of interpreting VLBW birth rates:

Although the percent of VLBW births has increased during the
past 20 years, in large part this could be due to improvements in
fetal health. Conditions that may have resulted in a fetal death
decades ago today might result in fetal survival and a live VLBW
birth (8).

Recommendations:

The preterm, very preterm, and VLBW birth rates should be
interpreted with caution and ideally the NCHS algorithm should
be used in the presentation of gestational age. These birth rates
should not be the only reproductive outcome measures being
monitored and should be accompanied by the infant mortality rate
(neonatal and postneonatal), fetal death rate, and morbidity
measures. If feasible, a newborn’s anthropometric parameters
should also be monitored; this could include a reduced head
circumference measure, because smaller head size may be
predictive of lower IQ and cognitive abilities and may be
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associated with ADD/ADHD.

These measures only include live singleton preterm and VLBW
births. Proportions of preterm, very preterm, and VLBW births
among live multiple birth categories may also be informative
measures.

Data Sources

Birth certificates’ data from Vital Statistics state systems (both
numerator and denominator);

National Vital Statistics System (NVSS), CDC, NCHS
http://www.cdc.gov/nchs/VitalStats.htm;

CDC Wonder: Natality Data Request, CDC
http://wonder.cdc.gov/natality.html

CDC GIS Reproductive Health Atlas:
http://cdc.gov/reproductivehealth/gisatlas/index.htm

Limitations Of Data
Sources

Although vital statistics data are readily available, of high quality,
and otherwise useful for various purposes, including public health
surveillance, they cannot be correctly interpreted unless various
qualifying factors and classification methods are considered (see
also “Appropriate Use of the Measure”). The factors to be
considered will vary depending of the intended use of the data;
however, most of the limiting factors results from imperfections in
the original records and they should not be ignored. Yet, their
existence does not lessen the value of the data for the purpose of
calculating/estimating this measure.

The credibility of gestational age estimates needs to be examined.

At the minimum, the following data quality attributes should be
evaluated: reporting and quality control procedures, records
geocoding procedures and quality, etc.

One important limitation of the data is the speed at which data are
available. Due to the normal functioning of the Vital Records
system, it can sometimes takes weeks and even months after the
end of a particular month before all births that occurred during
that month are sent to Vital Records by the hospitals, etc. and are
processed by them. This is particularly the case for resident
births that occur out of state. These process issues, along with the
need to close off national statistics at specified intervals following a
reporting period, may lead to small discrepancies between
national data compiled by NCHS and data maintained by State
vital statistics registries.
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Related Indicators

1. Growth retardation
2. Percent low birthweight among live term singleton births

Recommendations For
Future Development Of
Indicator And Measure

The measure can be used as a screening indicator to determine if,
when, and where changes to baseline values for the preterm/very
preterm and VLBW singleton infants have occurred. The
measure can be used to examine geographic areas that are smaller
than states and counties. Geographic resolution should be selected
depending on how the preterm/very preterm and VLBW birth
rate is used. Monitoring results can indicate what the baseline
value is for the preterm/very preterm and VLBW birth rate for
the Nation and to what extent states and counties differ from each
other. With appropriate role-based access to the data, this
measure can be used to carry out screening analyses in
neighborhoods, census tracts, or block groups, provided that
examined polygons include enough total singletons born at term to
produce stable LBW values. The advantage of using preterm/very
preterm and VLBW births screening in neighborhoods, census
tracts or census blocks is that obtained results, if usable, could
reveal the extent to which exposure to environmental
contaminant/hazard, a hazard point source, or exposure through
diet or other source or pathway can result in increase in the
measure level over time. The preterm/very preterm and VLBW
birth rate can be used to screen special populations such as
children with developmental deficits or birth defects. However,
possible impact of environmental hazards and other risk factors
revealed by prematurity and VLBW screening results carried out
on infants with developmental deficits or birth anomalies or other
more homogenous populations with different chronic diseases
(such as asthmatics) need to be confirmed through subsequent
case-control studies.

Additional measures of frequency could include monthly number
of preterm/very preterm and VLBW births processed during the
month and monthly proportion/percentage of preterm/very
preterm/VLBW births processed during the month.

Definitions

“Live birth means the complete expulsion or extraction from its mother of a product of human
conception, irrespective of the duration of pregnancy, which, after such expulsion or extraction,
breathes, or shows any other evidence of life, such as beating of the heart, pulsation of the
umbilical cord, or definite movement of voluntary muscles, whether or not the umbilical cord has
been cut or the placenta is attached. Heartbeats are to be distinguished from transient cardiac
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contractions; respirations are to be distinguished from fleeting respiratory efforts or gasps” All
states require the reporting of live births regardless of length of gestation or birth weight (3).

Birthweight is the first weight of the newborn obtained after birth (3).

Very low birthweight is defined as less than 1,500 grams or 3 pounds 4 ounces (3). Before 1979,
very low birthweight was defined as 1,500 grams or less.
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CONTENT DOMAIN: VITAL STATISTICS/REPRODUCTIVE

HEALTH OUTCOMES

INDICATOR: GROWTH RETARDATION

Type Of EPHT Indicator

Health Outcome

Measure

Incidence (Percent) of Low Birthweight Term Singleton Births

Derivation of Measure

Number of live born singleton infants born at term (at or above 37
completed weeks of gestation) with a birthweight of less than 2,500
grams divided by the total number of live born singleton infants born
at term to resident mothers

Unit

Low birthweight live term singleton births

Geographic Scope

State and National

Geographic Scale

County (or census tract at State level where appropriate)

Time Period

2000-

Time Scale

Calendar year

Significance, Background,
and Rationale:

Significance/Background:

Low birthweight (LBW), a weight of less than 2,500 grams or 5
pounds, 8 ounces at birth (regardless of gestational age and plurality)
affects about one in every 13 babies born each year in the U.S. (5).
Studies have shown that low birthweight is an important predictor of
future morbidity and mortality. [Note however, that the percent of
LWB babies among all births (that is confounded by gestational age
and plurality), is not recommended as a population-level measure of
perinatal morbidity and mortality (1, 9). This is because LBW babies
comprise a mix of preterm delivery, decreased fetal growth, and
genetically determined small body size (1).] Compared to infants of
normal weight, LBW infants may be at increased risk of perinatal
morbidity, infections, and the longer-term consequences of impaired
development, such as delayed motor and social development or
learning disabilities. Mortality risk is lowest for infants born at 3,500-
4,500 grams (6).

Nationally, the percentage of infants born LBW (regardless of
gestational age and plurality) has been increasing steadily over time
and it reached 8.2% of all births in 2005, which is the highest level
reported since 1968 (3). The 2005 rate is 17% higher than the 1970
(7%) and 22% higher than the 1984 low (6.7%). In addition, this rate
is 64% higher than the Healthy People 2010 goal of 5% (4). The
percentage of LBW births also increased among singletons from 5.9%
in 1990 to 6.31% in 2004 (7% increase).

Increases in the multiple birth rate, obstetric interventions (e.g.,
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induction of labor and cesarean delivery), older maternal age at
childbearing, and increased use of infertility therapies li