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» PRESIDENT’S MESSAGE

Adam London,
MPA, RS, DAAS

he environmental health workforce
T is vital to protecting the health and

safety of the public. You and I know
this fact, and we also understand that the
world expects more from environmental
health professionals than ever before. The
days when our profession could merely focus
on food, water, and waste are long gone. Nat-
ural disasters such as hurricanes, wildfires,
earthquakes, and floods present countless
environmental hazards that often persist long
after the event has ended. New and emerging
vectorborne diseases such as Zika and chi-
kungunya demonstrate that we need a clear
understanding of the latest science and tech-
nology to supplement the things we learned
in college.

As I write this column, sanitarians on my
team at the Kent County Health Department
are working with other agencies on an inves-
tigation of groundwater contaminated with
perfluoroalkyl substances, which is affecting
hundreds of residents in a rural part of our
county. These issues, along with a growing
understanding of the environmental precur-
sors to chronic illnesses, remind us that envi-
ronmental health is a knowledge-based pro-
fession. The science of environmental health
has many answers to the challenges facing
our communities. It is up to us to make sure
that we are the best practitioners of this sci-
ence that we possibly can be. This reality
demands that we adhere to a lifetime com-
mitment to continuous education and that
we can demonstrate proficiency.

[ believe that every professional using the
title of environmental health specialist, sani-
tarian, or similar title, or are administering
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YOUR ASSOCIATION

In Defense of National
Safety and Security

The environmental
health workforce
is critical to our
nation’s health,

safety, and security.

regulatory environmental health services on
behalf of a unit of government, should be cre-
dentialed as an environmental health special-
ist or sanitarian. This credential is provided
by either the state of residency or through the
National Environmental Health Association
(NEHA). Approximately 28 states currently
require this sort of credentialing to practice
environmental health. T appreciate that these
states have recognized the need for profes-
sional development and quality improve-
ment. It is my firm belief that the residents
of the remaining states would be surprised to
learn that the people who protect them from
environmental health hazards have no formal
requirement for ongoing education and/or a
demonstration of competency.

Our communities expect that the water
they drink and the food they eat is safe. They
expect safety in the air they breathe, the
water they swim in, and the child care centers
where they leave their children. They expect
environmental health professionals to solve
problems regardless of how new or obscure
they might be. Thankfully, you are tremen-

dous problem solvers and NEHAs member-
ship is among the best educated and most
impressive portion of our profession. I have
full faith and confidence in your abilities;
however, we must never become complacent.
I believe that we should hold ourselves to a
higher standard because the purpose of our
work is so important.

As mentioned at the start of this column,
the environmental health workforce is vital to
protecting the health and safety of the public.
I am pleased to let you know that these words
are contained within proposed federal legisla-
tion. These words are from the opening state-
ment of H.R. 1909, which was introduced
into the U.S. Congress by Representative
Brenda Lawrence (D-MI). This bill, called the
Environmental Health Workforce Act, rec-
ognizes that educating and training existing
and new environmental health professionals
should be a national public health goal. Rep-
resentative Lawrence, in the aftermath of the
Flint tragedy, understands that a high quality
environmental health workforce plays a role
in preventing similar tragedies from happen-
ing elsewhere.

The bill, if passed, would require the U.S.
Department of Health and Human Services
(HHS) to develop model standards and
guidelines for credentialing, create a work-
force development plan, report on the status
of credentialing within the profession, and
ensure that the environmental health work-
force is included in public service loan for-
giveness programs. These reports created by
HHS could powerfully inform future policies
at the federal, state, and local levels regarding
environmental health credentialing. I believe




who chair the committees where this bill cur-
rently resides. Please contact Representative
Greg Walden (R-OR), who chairs the Commit-
tee on Energy and Commerce; Representative
Michael Burgess (R-TX), who chairs the Com-
mittee on Energy and Commerce’s Subcom-
mittee on Health; and Representative Virginia
Foxx (R-NC), who chairs the Committee on
Education and the Workforce.

Please let them know that the environmen-
tal health workforce is critical to our nation’s

this bill is a bold step toward strengthening
public health and safety. A stronger environ-
mental health workforce is also good for the
national security of the U.S. These are mes-
sages that should resonate with elected offi-
cials who have sworn to protect the nation’s
well-being.

This month, I ask you to contact your elected
officials in Washington, DC, and tell them that
you support H.R. 1909. More specifically, focus
your communications on the representatives

Did You

health, safety, and security. A list of elected
officials and how they can be contacted is
available online at www.house.gov/repre
sentatives and www.congress.gov/members.
Imagine the impact thousands of letters and
calls from NEHA members could have on the
process! %

\f .
adamelondon@gmail.com

Early discounted registration for.the NEHA 2018 Annual Educational
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ADVANCEMENT OF THE SCIENCE

Environmental Factors
and Fluctuations in
Daily Crime Rates

A b St Frac t Though physiological effects of exposure to airborne
lead on cognitive function and crime have been discussed in literature, to
date, no studies examined other outdoor or ambient air pollutants and
their potential impact on reported crime. Data were collected through
open public records provided by study location municipalities to assess the
impact of outdoor air pollution on daily crime rates in Chicago, Houston,
Philadelphia, and Seattle. Poisson regression analyses were performed
to examine associations between outdoor air concentrations of carbon
monoxide (CO), particulate matter (PM) including fine (PMz.s) and coarse
(PM, ) respirable fractions, ozone (O,), and sulfur dioxide (SO,) with
several types of crime along with weather variables known to correlate
with air pollution concentrations and/or impact crime. Increased PM, _ was
associated with increases in assault, damage, and theft crimes. Pollutants
known to cause irritation, like PM, and O,, were associated with decreases
in crime rates. Weather variables were also found to be associated with
increases in crime rates when apparent temperature, cloud cover, visibility,
and wind speed increased from the 25th to 75th percentile of measurements.
Additional research to further understand potential relationships between

outdoor air quality and crime is needed.

Introduction

When introducing the routine activity theory,
Cohen and Felson (1979) stated three factors
must be present fora crime to occur: motivated
offenders, suitable targets, and the absence of
capable guardians against a violation. Their
study stated the likelihood of these factors
being present at one time can be altered by
changes in routine activities, thus potentially
creating increases in crime rates over time.
Sherman (1995) explained how just having
a target and an offender is not enough for a
crime to occur, further stating that place is
also an essential component. Weisburd and

8 Volume 80 ¢ Number 5

coauthors (2014) determined how offenders
in immediate situational opportunities are a
significant factor to the development of crime
hot spots and reported that the likelihood of
being in an area of chronic crime was statis-
tically significant near public facilities, bus
stops, arterial roads, and vacant land. Simi-
larly, Eck (2002) outlined likely places for
target/offender interactions as stores, homes,
apartment buildings, street corners, subway
stations, and airports.

Rotton and Frey (1985) alluded that some
types of weather caused behavior that required
police intervention after reporting that the best

Editors Note: A supplemental document that was
submitted along with this peer-reviewed article

has been posted online due to publication space
limitations. The Journal did not copy edit the online
supplemental document; the authors are providing
it as an extra resource should the reader want more
information. The supplemental document can be
accessed at www.neha.org/jeh/supplemental.
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predictor of violent episodes was temperature.
Additionally, aggressive crimes were found
to increase by 50% when apparent tempera-
ture increased to 25 °C from -10 °C (Butke
& Sheridan, 2010). Rotton and Cohn (2000)
elaborated on this research by considering the
impact of temperature on disorderly conduct,
and found temperature was significantly asso-



| TABLE 1

Crime Category Availability, Standardization, and Exclusion
Chicago Houston Philadelphia Seattle
Standardized Raw Data Categories
Categories
Assault Assault/battery Aggravated Aggravated Assault
assault assault
Burglary Burglary Burglary Burglary Burglary
Homicide Homicide Murder Homicide Homicide
Motor vehicle theft Motor vehicle Auto theft Motor vehicle Vehicle theft
theft theft
Robbery Robbery Robbery Robbery Robbery
Theft Theft Theft Theft Theft
Subcategories Raw Data Categories
Arson and reckless Arson N/A N/A Reckless burning
burning
Damage Criminal damage N/A N/A Property damage
Disorderly conduct N/A N/A N/A Disorderly
conduct
Harassment N/A N/A N/A Harassment,
malicious
harassment
Interference with Interference with N/A N/A N/A
public officer public officer
Rape and sex Criminal sexual Rape Rape N/A
crimes assault, sex
offense
Trespass Criminal trespass N/A N/A Trespass
Note. For Chicago, the following categories were excluded: deceptive practice, gambling, intimidation, kidnapping,
narcotics, noncriminal, obscenity, offense involving children, prostitution, public indecency, public peace violation, other
offense, stalking, and weapons violation. For Philadelphia, the following category was excluded: recovered stolen motor
vehicle. For Seattle, the following categories were excluded: animal (bite, cruelty, other), bias incident, counterfeit,
dispute (civil property), court order, disturbance (noise, other), drive by, driving under the influence (liquor, drugs),
eluding—felony flight, embezzlement, endangerment, escape, extortion, false report, fireworks, forgery, fraud, harbor
criminal code violation, illegal dumping, injury, liquor law violation, loitering, narcotics (all), obstruction, pornography,
public urination/defecation, property found, prostitution, soda violation, traffic, warrant, and weapon.

ciated with this type of crime. Studies have
also looked at the effects of weather variables
like temperature and relative humidity in rela-
tion to crime. In a study focusing on the U.S.,
researchers analyzed 30 years of crime and
weather data and concluded outdoor tem-
perature had a strong effect on crime (Ranson,
2014). In a similar study conducted in New
Zealand, temperature and precipitation were
both identified as having had a significant
effect on the number of violent crimes com-
mitted (Horrocks & Menclova, 2011).

Several other studies have also reported
temperature as being significantly related to

homicide (DeFronzo, 1984), assault (Bush-
man, Wang, & Anderson, 2005), domestic
violence (Cohn, 1993), robbery (Sorg &
Taylor, 2011), violent crimes (Cotton, 1986;
Field, 1992; Gamble & Hess, 2012), property
offenses (Cohn & Rotten, 2000; DeFronzo,
1984; Field, 1992), and overall crime rates
(Mares, 2013; Salleh, Mansor, Yusoff, & Na-
sir, 2012). Furthermore, seasonal weather
changes have been reported to interact with
temperature changes, impacting crime rates
(McDowall, Loftin, & Pate, 2012). Brunsdon
and coauthors (2009) evaluated the spatial
patterning of disorders and disturbances with

police calls for service, and reported outdoor
temperature and humidity had significant
effects. In addition, Hipp and coauthors
(2004) reported property crime was associ-
ated with pleasant weather, while Harries and
coauthors (1984) reported assaults peaked
in the summer. Similarly, Cheatwood (1988)
reported the months of December, July, and
August were the most likely months for peak
homicide rates.

As a result of regulatory efforts that
required the removal of lead from gasoline,
air-lead concentrations were reduced by
94% between 1980 and 1999 (U.S. Envi-
ronmental Protection Agency [U.S. EPA],
2017a). When plotting violent crime rates
in relation to air-lead concentrations after
lead was removed from gasoline, an observ-
able statistically significant decline in vio-
lent crime was identified (Nevin, 2000). The
ability of lead to cause adverse outcomes to
the brain, including reduction in cognitive
function and I1Q, has been recognized for
decades (Canfield et al., 2003; Cecil et al.,
2008; Denworth, 2008; Gilbert and Weiss,
2006; Jusko et al., 2008; Lanphear, Diet-
rich, Auinger, & Cox, 2000; Lanphear et al.,
2005; Mielke & Zahran, 2012; Nevin, 2007;
Stretesky & Lynch, 2004; Needleman et al.,
1979; Needleman, Riess, Tobin, Biesecker,
& Greenhouse, 1996; Pihl & Ervin, 1990;
Wright et al., 2008). Few studies, however,
have analyzed potential associations of other
outdoor ambient air pollutants that are rou-
tinely monitored by government air qual-
ity monitoring stations. Research has sug-
gested other types of air pollution could be
responsible for similar neurological impacts,
potentially causing cognitive delays (Calde-
ron-Garciduenias et al., 2008; Freire et al.,
2010; Power et al., 2011). Neurodevelop-
mental effects of outdoor air pollution are
important to the research of crime and its
relationship to outdoor air pollution expo-
sure, as decreased cognitive function could
perpetuate crime due to the known relation-
ship between low 1Q and increased crime
rates (Bartels, Ryan, Urban, & Glass, 2010;
Beaver & Wright, 2011; Burhan, Kurniawan,
Sidek, & Mohamad, 2014). To date, no study
has explored the effects of acute exposure
to multiple outdoor air pollutants on crime
rates. This study, an exploratory ecological
study, aims to identify potential relationships
between environmental factors and crime to
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support future research on the acute impacts
of environmental exposures on crime.

Methods

The data for this study included outdoor
air pollution data and daily crime data from
2009-2013. Data for this study were obtained
from the U.S. Environmental Protection
Agency (U.S. EPA) and open access crime
data sources. The data used for this study
are de-identified and publically available and
accessible online. Therefore, this study did
not need additional precautions to protect
personal information. This study was thus
approved with nonhuman subjects determi-
nation by the Rutgers University—New Bruns-
wick/Rutgers Biomedical and Health Sciences
Institutional Review Board (Protocol Study
ID Pro20150001205).

Study locations were selected to obtain a
diverse representation of climatic zones and
demographic characteristics and were based
on the availability of daily outdoor air pollu-
tion data from U.S. EPA and daily crime data
available from 2009-2013 with the time and
location of each crime. The cities meeting the
parameters for the study period of interest
were: Chicago, Houston, Philadelphia, and
Seattle (using City of Chicago Data Portal,
Houston Police Department Crime Statis-
tics, Open Data Philly, and Data.Seattle.gov,
respectively). These locations represent mul-
tiple climate zones and have varying popu-
lation age ranges, jobs, income, housing,
races, and ethnicities. (For a demographic
and environmental comparison of the study
locations, see online supplemental tables.)

Crime categories were standardized, col-
lapsed, and matched across locations to cre-
ate models for analyses based on similarities
among locations. A primary dataset was devel-
oped to include the following standardized
crime types: assault, burglary, homicide, motor
vehicle theft, robbery, and theft. City-specific
datasets were developed to include additional
crime types reported within each city. Table 1
shows the crime types available for each loca-
tion, how they were standardized across loca-
tions, and all crime types that were excluded.
In some cases, crime types were eliminated
because they would have required preplan-
ning to commit the crime and therefore would
not be affected by the environmental attributes
in this study. Categories like counterfeiting,
forgery, fraud, eluding—felony flight, embez-

10 Volume 80 ¢ Number 5

ADVANCEMENT OF THE SCIENCE

FIGURE 1
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zling, and extortion are examples of crime
types that required preplanning or previous
actions that require more than impulse. Other
categories were eliminated because they were
noncriminal reports held by the local police
department such as animal bite, false report,
traffic, property found, and recovered stolen
motor vehicle.

Daily data from outdoor government air
monitoring stations in Chicago, Houston,
Philadelphia, and Seattle were downloaded

via the U.S. EPA public air monitoring web-
site from 2009-2013 (U.S. EPA, 2014). The
outdoor air pollutants monitored for each
city and downloaded for each study location
were as follows: nitrogen dioxide (NO,), par-
ticulate matter 2.5 pm in diameter (PM, ),
particulate matter <10 pm in diameter
(PM,,), ozone (O,), sulfur dioxide (SO,),
carbon monoxide (CO), and lead (Pb); how-
ever, in Seattle, NO,, PM, , and lead were not
available for this study period. City averages




KBI_E 2
Air Pollution Variance Between Cities by Crime Type
Pollutant and City Assault Burglary Homicide Motor Vehicle Robbery Theft

Theft

co
Chicago 0.002 0.034 0.010 0.002 0.007 0.016
Houston 0.008 0.005 0.091 0.008 0.005 0.007
Philadelphia 0.001 0.002 0.061 0.095 0.001 0.011
Seattle 4.739 3.128 1.049 1.233 2.154 3.377
03
Chicago 0.224 0.099 2.639 0.263 0.175 0.046
Houston 1.015 1.200 32.454 1.275 5.486 0.754
Philadelphia 1.444 0.508 8.608 17.269 0.360 0.134
Seattle 10.641 33.942 156.640 23.686 18.039 12.178
PM2.5
Chicago 2.00x10°® 5.86 x 107 1.71x10% 7.23x107 5.76 x 107 8.56 x 107
Houston 8.00x10° 7.84x10° 1.00x 10+ 7.00x10¢ 2.12x10° 5.32x10°¢
Philadelphia 8.00x10° 7.79x10° 1.00x 10+ 2.89x10° 3.74x10° 1.77x10%
Seattle 1.28x103 1.00x 103 1.00x 103 6.00x 10 1.00x 103 1.44x103
SO,
Chicago 7.83x107 1.64x10° 1.67 x 10 5.72x10°® 1.21x10% 1.14x10%
Houston 1.08x 10 7.87x10°® 1.00x 10+ 2.00x10* 7.87x10° 2.26x10°
Philadelphia 1.16x 10 1.05x 10 6.38x10° 7.42x10° 1.56 x 10 1.02x 10
Seattle 1.06 x 10 8.74x10° 5.75x10* 2.00x10* 1.00x 10+ 4.31x10°
NO,
Chicago 8.83x10°® 2.45x107 1.09x10° 8.18x 107 3.43x107 1.78x 107
Houston 3.02x10°® 1.21x10% 6.13x10° 4.23x10°® 6.85x10°® 2.40x10°®
Philadelphia 8.98x 107 2.85x10°¢ 5.78x10° 1.00x 10+ 2.75x10°¢ 3.15x 107
PMW
Chicago 5.83x10°® 3.28x107 5.38x10° 3.00x107 2.00x 107 -1.70x 103
Houston 1.46x 108 1.26x 108 3.44x10° 2.00x10°® 1.46x 108 6.88x 107
Philadelphia 4.80x107 4.85x107 7.61x10° 4.00x10° 1.12x10% 7.68x107
CO = carbon monoxide; O, = ozone; PM, . = particulate matter <2.5 ym in diameter; SO, = sulfur dioxide; NO, = nitrogen dioxide; PM, = particulate matter <10 pm in diameter.

were calculated to determine a daily aver-
age based on local air monitoring stations
within each city. These data were matched
to each city’s crime data. Secondary datas-
ets were created based on the categories of
crime available by location and air monitor-
ing station data. Due to missing data, Pb was
removed from the analyses.

We sorted the ambient outdoor air quality
data by geographic coordinates of the moni-
toring stations to determine the readings from

within each city. The locations included air
monitoring stations within a radius extend-
ing outside of city limits. In these cases, the
monitoring stations were in nearby towns
and were removed. The study utilized data
from 10, 11, 10, and 4 air monitoring stations
within Chicago, Houston, Philadelphia, and
Seattle, respectively (locations of air moni-
toring stations considered in this study can
be found in the online supplemental figures).
City averages were calculated to determine a

daily average based on local air monitoring
stations within each city. These data were
managed and cleaned in Microsoft Excel and
subsequently matched to each city’s crime
data. This method created an aggregate daily
data report of crime and air pollution con-
centrations for each location to analyze the
potential relationships between changes in
outdoor air pollution concentrations and the
number of crimes reported by day.
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Weather information was downloaded
from a database maintained by the Weather
Channel. A summary of the weather variables
exported to create the weather data portion of
the dataset can be found in the online supple-
mental tables. These variables were used to
calculate temperature (C), visibility (km),
wind speed (m/s), and precipitation (mm).
The humidity index, referred to as humidex
(Masterson & Richardson, 1979), and appar-
ent temperature (Meng, Williams, & Pinto,
2012; Steadman, 1984) were also calculated
to create two additional independent variables
for analyses to consider how the combined
temperature, relative humidity, and air feels
outside; we used this calculation to deter-
mine the likelihood of a crime occurring when
the humidex and/or apparent temperature
values were high, and thus known to cause
discomfort. See online supplemental figures
for apparent temperature (Meng et al., 2012;
Steadman, 1984) and humidex (Masterson &
Richardson, 1979) formulas.

Due to the similarities of different weather
variables, not all variables could be included
in the datasets because they were recognized
by SAS as similar variables and therefore
removed from the analyses. The final datasets
included the following weather/climate vari-
ables: apparent temperature (°C), humidex,
mean visibility (km), mean wind speed (m/s),
precipitation (mm), and cloud cover (%).

The number of degree days (heating and
cooling), were calculated based on the U.S.
EPA climate change indicator definition of
heating days having a temperature colder
than 65 °F and cooling days having a tem-
perature warmer than 65 °E This informa-
tion was compared with weather and season
information for each study location to pro-
vide a better understanding of the climate
distribution by year.

Maps were developed using the Geographic
Information System (GIS) ArcMap platform
from Esri. The maps included data from Topo-
logically Integrated Geographic Encoding and
Referencing (TIGER) shapefiles downloaded
from the U.S. Census Bureau. Other data in-
cluded the use of standard roadway curbing in-
formation from state TIGER files (U.S. Census
Bureau, 2015). Information about local emis-
sion sources was downloaded from the U.S.
EPA air emission sources database to show the
location of the crimes in relation to prominent
outdoor point and area sources of air pollu-
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| TABLE 3

Quartile Summary by Location and Air Pollutant, 2009-2013

Pollutant Quartiles Location
Chicago Houston Philadelphia Seattle
CO (ppm) 0% (minimum) 0.1 0.2 0.2 0.1
25% quartile 0.3 0.3 0.3 0.2
50% quartile 0.5 0.3 0.3 0.3
(median)
75% quartile 0.6 0.4 0.4 0.4
100% (maximum) 1.8 1.8 1.8 2.8
NO, (ppb) 0% (minimum) 3.0 3.6 35 -
25% quartile 27.0 14.5 14.5 -
50% quartile 34.6 22.7 22.7 -
(median)
75% quartile 42.6 33.0 329 -
100% (maximum) 87.5 54.6 60.7 -
0, (ppm) 0% (minimum) 0.003 0.007 0.006 0.002
25% quartile 0.020 0.030 0.030 0.020
50% quartile 0.030 0.030 0.030 0.027
(median)
75% quartile 0.040 0.040 0.040 0.033
100% (maximum) 0.090 0.100 0.100 0.050
PM,  (g/m?) 0% (minimum) 2.4 2.6 2.5 15
25% quartile 79 8.5 8.5 5.0
50% quartile 11.0 10.7 10.8 6.5
(median)
75% quartile 15.1 13.8 13.8 9.2
100% (maximum) 43.1 315 315 37.0
PM, (ng/m?) 0% (minimum) 4.0 0 4.8 -
25% quartile 15.0 2.2 21.0 -
50% quartile 22.0 10.2 28.0 -
(median)
75% quartile 315 27.0 38.0 -
100% (maximum) 109.0 129.0 129.0 -
S0, (ppb) 0% (minimum) 0 0 0 0.2
25% quartile 2.0 0.9 0.8 0.9
50% quartile 37 24 22 1.9
(median)
75% quartile 6.0 4.8 4.6 4.4
100% (maximum) 29.0 22.8 38.4 52.7

CO = carbon monoxide; NO, = nitrogen dioxide; O3 = 0zone; PM2_5 = particulate matter <2.5 ym in diameter; PM10 =
particulate matter <10 um in diameter; SO, = sulfur dioxide.

tion. The crime data provided by each mu-
nicipality included the latitude and longitude
information so each crime could be mapped

by point, with the exception of Houston. The
Houston data had location information by
block and by police beat (geographic patrol



| TABLE 4

Summary of the Number of Heating and Cooling Degree Days
by Location and Year
Chicago 2009 cooling 102
heating 263
2010 cooling 125
heating 240
2011 cooling 111
heating 254
2012 cooling 130
heating 236
2013 cooling 122
heating 243
Houston 2009 cooling 240
heating 125
2010 cooling 235
heating 130
2011 cooling 251
heating 114
2012 cooling 273
heating 93
2013 cooling 233
heating 132
Philadelphia 2009 cooling 120
heating 245
2010 cooling 145
heating 220
2011 cooling 139
heating 224
2012 cooling 135
heating 231
2013 cooling 126
heating 238
Seattle 2009 cooling 75
heating 290
2010 cooling 37
heating 328
2011 cooling 45
heating 320
2012 cooling 49
heating 317
2013 cooling 91
heating 274

area), which we used to aggregate crimes into
centralized points within each block (City of
Houston, 2015). Crime data were aggregated
using Microsoft Excel to determine the num-
ber of crimes for each specific geographic loca-
tion (i.e., latitude/longitude combination [or
block]) to determine if some areas were more
prone to crime than others.

In some cases, the complete set of data
points was not included on the map because
the crime type had many data points over the
5-year study period. In these cases, a sample
of the data was used to create the map, though
in these cases, which remains unnoticeable
because several points were located in the
same geographic location and would have
been masked by an already existing point.

Univariate analyses were conducted to
describe the distribution of each crime vari-
able focusing on median, mean, mode, range,
quantiles, variance, and standard deviation.
Dummy variables were used to code data to
indicate federal holidays and observances to
consider the likelihood of changes in human
activity patterns during these days because
people may have days off from work and/or
children may not be in school. We considered
these variables to see if they have an effect on
the results when compared with regular days
throughout different days of the week or sea-
sons. Differences between days of the week
were assessed by assigning each day of the
week as the reference day to see the variabil-
ity of each weekday in comparison with the
reference day. Weekdays and weekends were
also compared post analysis to see if the likeli-
hood of each crime type could be attributed to
weekend behavior versus weekday behavior.

Poisson regression was used, with the
crime data as the dependent variable to con-
trol for population size and potential zeros
in the data. Study models were corrected for
overdispersion, season, day of the week, and
holidays using the SAS GENMOD procedure.
Results for continuous variables are pre-
sented based on interquartile range (IQR) to
compare the difference between the 25th per-
centile and the 75th percentile. In the model
with all study cities, the cities were coded to
account for differences between locations.
Analyses were conducted in SAS version 9.4.
The environmental variables included in
each model are outlined in Figure 1.

Sociodemographic factors were considered
post analysis and were not considered poten-
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%BI_E 5
Crime Across Study Locations Considering Daily Air Pollution Concentrations and Environmental
Parameters

IQR Assault Burglary

Risk Ratio 95% CI p-Value Risk Ratio 95% CI p-Value

Federal holiday 1.06 (1.02,1.09) .0006 0.86 (0.81, 0.90) <.0001
Observances 1.03 (0.99,1.07) 1706 1.04 (0.97,1.10) .2661
Average of daily 8-hr 2.00 1.10 (1.04,1.17) .0018 0.84 (0.77,0.92) .0003
maximum CO (ppm)
Average of daily 8-hr 0.02 1.00 (0.99,1.01) 9232 1.00 (0.98,1.01) .5853
maximum O, (ppm)
Average of daily mean PM, 6.50 1.03 (1.02,1.03) <.0001 1.01 (0.99, 1.02) .3468
(Hg/m?)
Average of daily 1-hr 3.60 1.00 (0.99,1.01) 9117 1.00 (0.99,1.01) 6236
maximum SO, (ppb)
Apparent temperature (°C) 18.60 1.70 (1.32,2.18) <.0001 1.12 (0.79,1.60) 5204
Humidex 20.70 0.70 (0.54, 0.89) .004 0.93 (0.66, 1.31) 677
Mean visibility (km) 1.60 1.02 (1.01,1.02) <.0001 1.00 (1.00,1.01) 2853
Mean wind speed (m/s) 2.20 1.04 (1.01, 1.06) .0018 0.99 (0.96,1.02) 4074
Precipitation (mm) 1.30 1.00 (1.00, 1.00) .0154 1.00 (1.00, 1.00) 5281
Cloud cover (%) 5.00 1.01 (0.99,1.02) 4679 1.03 (1.01, 1.06) .0022

I0R Homicide Motor Vehicle Theft

Risk Ratio 95% CI p-Value Risk Ratio 95% CI p-Value
Federal holiday 1.17 (0.99,1.39) .0651 0.90 (0.85, 0.95) .0004
Observances 1.01 (0.81,1.25) 9322 0.98 (0.91,1.05) 5155
Average of daily 8-hr 2.00 1.25 (0.90,1.72) 1782 0.92 (0.82,1.02) 1224
maximum CO (ppm)
Average of daily 8-hr 0.02 1.01 (0.96,1.07) .6385 1.01 (0.99,1.03) .3196
maximum 0, (ppm)
Average of daily mean PM, . 6.50 1.02 (0.98,1.07) .3205 1.01 (1.00,1.03) .0792
(Hg/m?)
Average of daily 1-hr 3.60 1.03 (1.00, 1.06) .0665 1.01 (1.00, 1.02) .1687
maximum SO, (ppb)
Apparent temperature (°C) 18.60 1.85 (0.47,7.31) .3786 0.26 (0.17,0.39) <.0001
Humidex 20.70 0.75 (0.20, 2.87) .6733 3.79 (2.51,5.73) <.0001
Mean visibility (km) 1.60 1.01 (0.99,1.04) .2549 1.01 (1.00, 1.02) .0319
Mean wind speed (m/s) 2.20 1.03 (0.92,1.17) 5909 0.89 (0.86, 0.93) <.0001
Precipitation (mm) 1.30 1.00 (0.99, 1.00) 5221 1.00 (1.00, 1.00) 5377
Cloud cover (%) 5.00 1.04 (0.96,1.13) .3257 1.01 (0.98, 1.04) 4617
continued »
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TABLE 5 continued
Crime Across Study Locations Considering Daily Air Pollution Concentrations and Environmental
Parameters
Parameter ‘ IQR ‘ Robbery ‘ Theft

Risk Ratio 95% CI p-Value Risk Ratio 95% CI p-Value
Federal holiday 0.93 (0.88,0.97) .0018 0.87 (0.83, 0.90) <.0001
Observances 1.03 (0.97,1.09) 4085 0.93 (0.88, 0.99) .0126
Average of daily 8-hr 2.00 1.04 (0.96,1.14) .3393 0.68 (0.63, 0.74) <.0001
maximum CO (ppm)
Average of daily 8-hr 0.02 0.96 (0.95, 0.98) <.0001 0.98 (0.97,1.00) .0093
maximum 0, (ppm)
Average of daily mean PM, . 6.50 1.00 (0.99,1.01) .8906 1.01 (1.00,1.03) .0079
(pg/m?)
Average of daily 1-hr 3.60 1.01 (1.00, 1.02) .0158 0.99 (0.99, 1.00) 1703
maximum SO, (ppb)
Apparent temperature (°C) 18.60 1.12 (0.79,1.59) 5199 1.58 (1.17,2.14) .003
Humidex 20.70 0.95 (0.68,1.34) .7697 0.67 (0.50, 0.90) .008
Mean visibility (km) 1.60 1.01 (1.00, 1.01) .0056 1.01 (1.01,1.02) .0001
Mean wind speed (m/s) 2.20 0.98 (0.95,1.01) .1669 1.00 (0.98,1.03) .8296
Precipitation (mm) 1.30 1.00 (1.00, 1.00) 7497 1.00 (1.00, 1.00) .3594
Cloud cover (%) 5.00 1.05 (1.02,1.07) <.0001 1.01 (1.00, 1.03) 277
IQR = interquartile range in daily air pollution concentrations; C/ = confidence interval; CO = carbon monoxide; O, = ozone; PM, , = particulate matter <2.5 um in diameter;
S0, = sulfur dioxide.
Note. Numbers in bold indicate statistical significance.

tial confounders for analyses because they do
not vary by day. Variance calculations were
completed to consider intracity variability
in comparison with variance across cities
for each pollutant by crime type (Table 2).
The formula for the variance calculation is
shown in the online supplemental figures.
Variance was considered to determine if the
model joining data from the four study loca-
tions could be combined and presented as
one dataset.

Results

Daily average air pollution concentrations
and weather variables are summarized by sea-
son and location in the online supplemental
tables. Table 3 summarizes the air pollution
concentration distribution of each pollut-
ant for the study period (2009-2013). Aver-
age numbers of heating and cooling degree
days by year are summarized in Table 4. In
Chicago, Philadelphia, and Seattle, a major-

ity of the days throughout study years were
heating days. The average number of daily
crimes in cooling and heating degree days
suggested a higher average was observed for
cooling degree days. Indeed, across crime
types and locations, there were higher daily
average numbers on cooling degree days—
with only three exceptions. These exceptions
were for homicide in Philadelphia and rob-
bery in Seattle, where the average daily num-
ber of crimes was the same on heating and
cooling degree days. The third exception was
in Seattle, where the average number of daily
burglaries was higher on heating degree days.
This was likely due to the number of heating
degree days in Seattle.

Table 5 presents results of the model across
study locations. There was a 1.10 (95% con-
fidence interval [CI] 1.04, 1.17) or 10%
increase in assault crimes when CO concen-
trations were in the 75th percentile versus
the 25th percentile. Likewise, there was a

1.03 (95% CI 1.02, 1.03) or 3% increase in
assault crimes when PM,, concentrations
were in the 75th percentile versus the 25th
percentile. The highest increase in assault
crimes was seen when apparent temperature
was at the 75th percentile in comparison
with the 25th percentile, with an increase of
1.70 (95% CI 1.32, 2.18) or a 70% increase
in assault crimes. Wind speed and visibility
also showed slight influences on increases in
assault when comparing the 75th percentile
with the 25th percentile, by 1.04 or 4% and
1.02 or 2%, respectively.

When looking at burglaries, higher CO
levels appeared to result in a decrease in
burglaries, with burglaries occuring 0.84
(95% CI 0.77, 0.92) or 16% less often when
CO concentrations were in the 75th per-
centicle compared with the 25th percentile.
Burglaries increased by 1.03 or 3%, however,
when the percentage of cloud cover was at
the 75th percentile versus 25th percentile.
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Motor vehicle theft had an inverse relation-
ship when comparing data to humidex and
apparent temperature calculations. The num-
ber of motor vehicle thefts increased by 3.79
(95% CI 2.51, 5.73), or almost a factor of
4 for humidex increases, while decreasing
0.29 (95% CI 0.17, 0.39) or about 70% for
apparent temperature increases. Similar to
burglary, robbery crimes increased by 1.05
(95% CI'1.02, 1.07) or 5% when cloud cover
was higher. In addition, when the maximum
daily 8-hr ozone concentrations reached the
75th percentile, compared with the 25th per-
centile, the number of robberies decreased by
0.96 (95% CI0.95, 0.98) or 4%.

Theft crimes decreased as CO and ozone
increased 0.68 (95% CI10.63,0.74) or 32% and
0.98 (95% C10.97, 1.00) or 2% (with border-
line statistical significance), respectively. Like
motor vehicle theft crimes, theft crimes had
an inverse relationship when compared with
calculated humidex and apparent tempera-
ture values. The results were the opposite,
however, with theft crimes increasing by 1.58
(95% CI 1.17, 2.14) or 58% when apparent
temperature is at a higher IQR and decreas-
ing by 0.67 (95% CI 0.50, 0.90) or 33% at
a higher IQR for humidex. Assault crimes
increased by 1.06 (95% CI 1.02, 1.09) or 6%
on federal holidays while burglary, motor
vehicle theft, robbery, and theft decreased by
0.86 (95% CI 0.81, 0.90) or 14%, 0.90 (95%
CI 0.85, 0.95) or 10%, 0.93 (95% CI 0.88,
0.97) or 7%, and 0.87 (95% CI 0.83, 0.90) or
13%, respectively.

The results of the individual models for each
study location discussed below can be found
in the supplemental tables posted online.

In Chicago, increases in apparent tem-
perature from the 25th percentile to the 75th
resulted in increases in assault (risk ratio [RR]
3.39), burglary (RR 1.99), robbery (RR 2.33),
theft (RR 1.50), and damage (RR 9.59). Similar
increases in CO concentrations also resulted
in increased numbers of assault (RR 1.45),
burglary (RR 2.00), motor vehicle theft (RR
1.69), robbery (RR 1.64), damage (RR 1.97),
and trespassing (RR 1.64). Increased concen-
trations of SO,—comparing the 75th percen-
tile of the IQR with the 25th percentile—were
associated with increases in burglaries (RR
1.03), motor vehicle thefts (RR 1.05), robber-
ies (RR 1.02), and interfering with an officer
(RR 1.06). Rape and sex crimes increased by
1.09 or 9% when at the 75th percentile of vis-
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ibility (95% CI 1.03, 1.14) and 75th percen-
tile of percent of cloud cover (95% CI 1.02,
1.17) compared with the 25th percentile val-
ues. Increases in wind speed were associated
with increased assault (RR 1.10), burglary (RR
1.06), and damage (RR 1.19).

Several environmental factors were also
associated with decreases in crimes. For exam-
ple, assault crimes decreased when humidex
(RR 0.38) and PM, (RR 0.96) increased and
burglary crimes decreased on federal holidays
(RR 0.83) and humidex (RR 0.56). Decreases
in crime were found when PM,  increased for
burglary (RR 0.94), motor vehicle theft (RR
0.97), and damage (RR 0.93).

The Houston model had much less signifi-
cance than the previously discussed models.
Burglary and theft crimes decreased on fed-
eral holidays by 0.77 (95% CI 0.62, 0.98) or
23% and 0.76 (95% CI 0.62, 0.94) or 24%,
respectively. Rape and sex crimes decreased
when CO and PM,  increased from the 25th
percentile to the 75th percentile by 0.12
(95% CI 0.02, 0.87) or 88% and 0.87 (95%
CI 0.76, 0.99) or 13%, respectively. Motor
vehicle thefts also decreased by 0.94 (95% CI
0.90, 0.98) or 6% when SO, concentrations
increased from the 25th percentile to the 75th
percentile. When looking at homicides, both
apparent temperature and humidex were asso-
ciated with increased numbers of crime from
the 25th percentile with the 75th percentile of
measurements.

The Philadelphia model, like the Chi-
cago model, showed that increases in appar-
ent temperature from the 25th percentile to
the 75th percentile resulted in increases in
assault (RR 9.16), burglary (RR 3.65), rob-
bery (RR 5.84), and theft (RR 2.88). Motor
vehicle theft crimes increased when O, (RR
1.16), SO, (RR 1.08), NO, (RR 1.22), and
visibility (RR 1.08) increased from the 25th
percentile to the 75th percentile. Increases
in PM,, concentrations were associated with
decreases in burglary (RR 0.96), motor vehi-
cle theft (RR 0.86), robbery (RR 0.96), and
theft (RR 0.96); however, rape and sex crimes
were found to increase by 1.18 (95% CI 1.09,
1.27) or 18%.

For the Seattle model, it is noteworthy how
when PM, . concentrations increased from
the 25th percentile to the 75th percentile,
there were strong associations with crime as
observed for assault (RR 1.31), burglary (RR
1.29), motor vehicle theft (RR 1.20), rob-

bery (RR 1.26), theft (RR 1.33), trespass (RR
1.33), arson and reckless burning (RR 1.45),
damage (RR 1.29), disorderly conduct (RR
1.95), and harassment (RR 1.23). The other
significant air pollution-related observations
resulted in a decrease in crime incidents.
Increases in CO concentrations had an asso-
ciation with decreases in burglary (RR 0.53),
motor vehicle theft (RR 0.70), robbery (RR
0.60), theft (RR 0.51), trespass (RR 0.49),
damage (RR 0.50), and harassment (RR 0.47).
Likewise, increases in O, concentrations had
an association with decreases in burglary (RR
0.88), motor vehicle theft (RR 0.91), rob-
bery (RR 0.89), theft (RR 0.92), trespass (RR
0.14), damage (RR 0.90), and harassment
(RR 0.86). In addition, SO, increases resulted
in decreases in burglary (RR 0.95), motor ve-
hicle theft (RR 0.94), theft (RR 0.96), damage
(RR 0.96), and harassment (RR 0.95).

When looking across models, increases
in CO concentrations resulted in decreases
in crime, with the exception of assault in
the all location model, and for assault, bur-
lgary, motor vehicle theft, robbery, damage,
and trespass crimes in the Chicago model.
The models had few clearly statistically sig-
nificant results for O, and decreases in crime
incidents, with the exception of motor ve-
hicle theft in the Philadelphia model. Simi-
larly, many of the results for PM,  were not
statistically significant and the few that were
resulted in a decrease in crimes when con-
centrations increased, with the exception be-
ing interfering with an officer in the Chicago
model and rape and sex crimes in the Phila-
delphia model. Also, when PM, ., concentra-
tions increased, crime incidents increased.
This was most commonly found for assault
crimes across models. Across models, except
the Seattle model, increases in SO, concen-
trations resulted in increased crime incidents.
See Table 6 for a full cross-model comparison
by environmental factor and crime type.

Maps analyzing potential hot spots by crime
type considered emission sources including,
but not limited to, industrial buildings, gas
stations, main roadways, and power plants.
In Chicago, theft hot spots were observable
surrounding the location of emitters and bur-
glary crime hot spots are also proximate to
emission sources. Assault hot spots were more
evenly distributed across Chicago. In Hous-
ton, some U.S. Census blocks had increased
numbers of crime; however, when looking at



the placement of the local emission sources
on the maps, the crimes seem to be dispersed
throughout Houston instead of in areas sur-
rounding multiple emission sources. Local
emitters are concentrated towards the cen-
ter of the city and eastern roadways outside
of the city boundary. Hot spots fell outside
of the immediate city limits with the excep-
tion of assault crimes, which were present in
hot spots closer to the center of the city. In
Philadelphia, emitters are evenly distributed
throughout the city and crime hot spots were
also evenly distributed across the city. The
highest numbers of hot spots were observed
for assault crimes. In Seattle, the center of the
city had the highest concentration of crime.
Hot spots overlapped areas with more emit-
ters for assault, motor vehicle theft, robbery,
and theft crimes. Homicide hot spots did not
fall in the central area of Seattle, near the con-
centrated emitters, like the other crime types.
The hot spot maps created for the four cit-
ies as part of this study can be found in the
online supplemental figures.

Discussion

This study supported that acute exposure to
air pollutants can impact behaviors that in-
crease and decrease crime rates depending
on daily air pollution concentrations and
weather variables. CO is known to cause ir-
ritability in people exposed at high air con-
centrations or doses (Agency for Toxic Sub-
stances and Disease Registry, 2015). Based on
this observation, the results from the Chicago
model would be expected. Six of the seven
significant results in the model suggested
when CO concentrations increased from the
25th percentile to the 75th percentile, crimes
increased. The Seattle model, however, had
opposite results, with significant findings
showing a decrease in crimes when CO con-
centrations similarly increased. The aver-
age daily CO concentrations in the present
study’s time period were higher in Chicago
than in Seattle; however, it is unclear if the
differences observed between models were
simply due to Chicago having higher concen-
trations. In addition, the overall concentra-
tions of CO throughout study cities were low
and in most cases less than 1.0 ppm, which is
8.0 ppm less than the current National Am-
bient Air Quality Standards (NAAQS) 8-hr
standard (U.S. EPA, 2016a).

In all but one case, the statistically signifi-
cant relationships associated with increases
in O, resulted in decreases in crime. The
U.S. EPA (2016b) has outlined many known
adverse health effects of O,, including respi-
ratory symptoms such as coughing, throat
irritation, pain, burning, or discomfort in the
chest along with airway inflammation. Future
research could further investigate impacts of
secondary air pollutants and other factors on
urban crime.

NO, is also known to cause airway inflam-
mation and other respiratory effects (U.S.
EPA, 2017b). In the Chicago model, NO,
concentration increases were found to have
a relationship with decreases in crime. This
finding was the opposite from what was
observed in the Houston and Philadelphia
models; however, the NO, concentrations in
the present study’s time period in Chicago
were higher; increases from the 25th per-
centile to 75th percentile of concentration in
Chicago likely approached the current U.S.
EPA outdoor air quality standard of 53 ppb
(annual mean) (U.S. EPA, 2016a).

The results for coarse, respirable particu-
late matter (PM,) further suggested crimes
decreased when outdoor air concentrations of
pollutants causing irritation increased. PM, is
known to have an adverse respiratory effect,
causing trouble breathing (U.S. EPA, 2017c).
In 13 of 15 significant results, increases in
PM, resulted in decreases in crime. Decreases
in crime rates relating to outdoor air pollut-
ants known to cause discomfort suggested
irritation and/or discomfort could be relevant
social/behavioral factors, which resulted in
different decisions being made, thus reducing
crime rates.

Unlike PM , higher outdoor air concen-
trations of fine particulate matter (PM,.)
seemed to have an immediate impact on
crime increases, with statistically significant
findings, resulting in an increase in crime
when PM, . concentrations increased from
the 25th percentile to the 75th percentile.
The difference between the two types of par-
ticulate matter might be in part due to the
ability of PM,_ to penetrate deeper inside
the lungs (U.S. EPA, 2017¢). More research
is necessary, also, on neurological impacts
of particulate matter. The concentrations of
PM, , observed throughout the study period
suggested the significant increases in crime
rates could be more apparent for these results

because the observed concentrations in the
3rd—4th quartiles were more likely to exceed
the current NAAQS.

Though SO, is also known to cause respi-
ratory problems such as bronchoconstric-
tion (U.S. EPA, 2017d), the results differed
between models. In Chicago, statistically
significant results were related to increases in
crime, while in Seattle, statistically significant
results were related to decreases in crime.
Therefore, additional research is needed
to understand how SO, can impact crime.
The slight increases in SO, concentration
observed in the winter season in Chicago,
Houston, and Philadelphia suggests the role
of home heating via fireplaces and/or other
means (i.e., beyond electricity-generating
coal-fired power plants) as sources affecting
urban area outdoor air quality.

Genc and coauthors (2012) outlined how
PM, and even nanosized particles, can translo-
cate to the central nervous system (CNS) and
activate an immune response, and how emerg-
ing research evidenced the idea of air pollu-
tion-induced neuroinflammation, oxidative
stress, microglial activation, cerebrovascular
dysfunction, and alterations in the blood-brain
barrier contributing to CNS pathology. Glass
and coauthors (2010) explained how neuroin-
flammation can activate microglial cells, which
then infiltrate T cells and monocytes, which
is thought to lead to neurodegeneration and
depression (Maes, Kubera, Obuchowiczwa,
Goehler, & Brzeszcz, 2011). Block and Calde-
ron-Garciduefias (2009) proposed cytokines
might impact the peripheral innate immune
cells, activating peripheral neuronal afferents,
which then enter the brain through diffusion
and active transport to cause adverse impacts
to the CNS. In addition, affected circulated
cytokines produce systemic inflammatory
response markers, such as TNFa and IL-1b,
which can cause neuroinflammation, neuro-
toxicity, and cerebrovascular damage (Perry,
Cunningham, & Holmes, 2007; Qin et al,
2007). The aforementioned studies support-
ed the hypothesis of how both psychologi-
cal and physiological mechanisms can play a
part in the present study’s findings. Additional
research is required to better understand ex-
posure to air pollution in each city and deter-
mine if inflammation is able to be observed
and linked to neurological outcomes.

Differences in results might also have been
due to the different climates in each city. The

December 2017 ¢ Journal of Environmental Health 17



ADVANCEMENT OF THE SCIENCE

TABLE 6

Assault

T

Cross Model Comparison by Environmental Factor and Crime Type

LN, [0 | PM, | PM, | S0, | A M v s | Pce
1 1 ! T 1

Burglary

!

1

Homicide

All

Motor vehicle theft

Robbery

Theft

Assault

—
—
- > |—> |—

Burglary

Homicide

Motor vehicle theft

Robbery

Theft

Chicago

Arson and reckless burning

Damage

Interference with public officer

— | [ | |« |«

Rape and sex crimes

Trespass

Assault

Burglary

Homicide

Motor vehicle theft

Houston

Robbery

Theft

Rape and sex crimes

continued »

coldest average temperature was observed in
Chicago and the warmest average temperature
was observed in Houston. The highest and
lowest amounts of daily precipitation were ob-
served in Seattle, with 4 mm in the fall and 1
mm in the summer. Chicago also had a high
of 4 mm in the spring. In addition, the aver-
age daily air pollution concentrations varied
across locations. SO, values were low and
comparable in three of four seasons, with win-
ter concentrations slightly higher in Chicago,
Houston, and Philadelphia. The highest aver-
age concentrations of NO, were also observed
in the winter in Chicago, Houston, and Phila-
delphia with 39.4, 29.3, and 37.2 ppb, respec-
tively. Average daily PM, .and PM,  were high-
est in the summer in Chicago and in Houston.
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In Philadelphia, the average daily concentra-
tion of PM, _ was highest in the summer and
for PM, was highest in the spring. In Seattle,
the average daily concentration of PM, . was
highest in the fall.

This study suggested environmental fac-
tors could have an impact on crime rates with
both positive and negative associations pos-
sible. When looking at the weather/climate
variables, for example, as apparent tempera-
ture increased, so did the number of several
different crime categories. Fay and Maner
(2014) reported heat exposure promoted
hostile social responses, supporting the find-
ings that increased apparent temperatures
related to increases in crime. Similarly, Ely
and coauthors (2013) reported increases in

ambient temperatures over short periods of
time can lead to fatigue, confusion, anger,
and depression. The findings of this study
supported how feeling hot and being exposed
to increased ambient air temperatures could
promote anger and hostility, increasing the
number of crimes of various types.
Interestingly, only 2 of the 11 statistically
significant results for humidex were associ-
ated with increased numbers of the particular
crime type. Additional studies should explore
this association, as it would seem reasonable
for the same irritation or anger observed dur-
ing higher temperatures to also occur during
higher humidity and/or higher temperature
and humidity combinations (e.g., urban
summers). It is possible higher ambient air
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CO0 = carbon monoxide; NO, = nitrogen dioxide; O, = ozone; PM, , = particulate matter <2.5 ym in diameter; PM, | = particulate matter <10 um in diameter; SO, = sulfur dioxide; AT

= apparent temperature; H = humidex; V = visibility; WS = wind speed; P = precipitation; CC = cloud cover; 1 = statistically significant increase in crime incidence when parameter
increases from the 25th percentile to the 75th percentile; | = statistically significant decrease in crime incidence when parameter increases from the 25th percentile to the 75th percentile.
Note. Empty cells indicate that an observation was not significant. Shaded cells indicate that a parameter was not available for this model.

temperatures cause a physiological response
that is muted when humidity is high, or
that humidity causes people to feel more
uncomfortable and crimes are not commit-
ted because they stay indoors. Future stud-
ies should look at the relationships between
these factors.

Statistically significant results observed
for visibility were positive. This finding
is likely due to more people being out-
side on clear and nice days, increasing the
opportunity for crime to occur. As noted
by Weisburd and coauthors (2014), offend-
ers in immediate situational opportunities
increased the likelihood of a crime occuring,
so good weather and good visibility could
increase these situations.

Wind speed had a significant relationship
with increased crime for 7 of the 10 signifi-
cant findings. When looking at the types of
crimes increasing with wind speed, data sug-

gested harsher environments caused by rapid
wind speeds could perhaps provoke assaults,
but might also result in the offender trying
to seek cover, leading to increases in motor
vehicle thefts and trespassing. Five of the six
significant findings for cloud cover showed
increased numbers of crime as cloud cover
increased. This supports Donovan and Pre-
stemon’s 2012 finding, which was small
obstructions were associated with increases
in crime. Though their study focused on
trees, the darkness created by heavy cloud
cover seemed to yield similar results in this
study. These findings indicated decision mak-
ing can change based on weather conditions.

This study was an exploratory ecologi-
cal study. The results can only be inter-
preted as observable associations; they do
not establish causation. Though this study
had specific crime data down to the time
and location by day, it did not include an

equivalent level of detail for outdoor air
pollutant concentrations. Outdoor air pol-
lutant information included daily averages
mandated by existing regulations; therefore,
any daily peaks in air pollution concentra-
tions potentially resulting in a subsequent
crime could not be identified. In addition,
ambient air quality measures from citywide
monitoring stations represent only air pol-
lution concentrations measured and do not
adequately capture individual exposure lev-
els. Future studies focusing on physiologi-
cal impacts of air pollution exposure should
also consider potential lag impacts 1-5 days
after exposure. The PM, and PM, . data did
not include information on adsorbed chemi-
cals, particle-bound polycyclic aromatic
hydrocarbons—some of which are known,
probable, or possible human carcinogens—
or chemical speciation data useful for source
apportionment.

December 2017 ¢ Journal of Environmental Health 19



ADVANCEMENT OF THE SCIENCE

Lead was not included as a variable in this
study because it was not available daily and
had to be removed from analyses due to the
amount of missing data. Therefore, this study
can only inform future studies based on the
use of mass data, and additional information
would be needed in future studies to iden-
tify causal relationships. This study was also
limited to the air monitors within each city.
In locations like Seattle, fewer monitors were
available within city limits and might have
contributed to differences in results between
Seattle and the other study locations. Stud-
ies should also focus on locations that can be
analyzed by block or in specific sections to
isolate demographic differences and incorpo-
rate more information on specific attributes
of the built environment. This approach
would allow for more refined indicators
within each city to account for potential con-
founders not likely to change day over day,
but which might change within the city.

Crime data collection can vary between
cities or within each city, depending on the
reporting criteria used in local precincts. In
addition, it is possible not every crime gets
reported to local authorities. Therefore, the
crime data in this study might have underre-
ported values, and can only be used as a base-
line indicator outlining the minimum num-

ber of known crimes for each location. This
study did not consider historical factors such
as gang violence, political climate, or other
location-specific details potentially impact-
ing the baseline number of crimes through-
out the study period.

Additional studies are needed to under-
stand the acute physiological relationships
between outdoor air pollutants and CNS
inflammation. Future studies should also
focus on locations with outdoor air pollu-
tion concentrations close to or exceeding
the NAAQS to understand if locations with
higher concentrations have similar find-
ings. Selecting locations with more govern-
ment outdoor air monitoring stations or
supplementing with additional air monitor-
ing equipment for research will enhance
future studies. Furthermore, differences in
demographics and socioeconomic status
were observed between the study cities, with
Seattle having higher educational attainment
and higher median income. Focusing on dif-
ferences in demographics within cities could
help identify the impact of these differences
in future studies.

Conclusion
While evidence of biological plausibility has
supported how outdoor or ambient air pol-

lution could be associated with increases
in crime, most studies to date have focused
specifically on the relationship between
crime and outdoor air-lead concentrations.
Few studies have considered other ambi-
ent air pollutants monitored by government
air monitoring stations. This study is the
first to look at multiple air pollutants and
weather variables in relation to daily crime
data by city. Future studies should focus on
both the physiological and psychological/
behavioral relationships of outdoor environ-
mental factors that potentially contribute
to increases in reported crimes. Establish-
ing a clear relationship would be significant
to public health in the U.S. and a starting
point for both policies and national, state,
and/or community-based programs aimed at
reducing both environmental exposures and
crime. f
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1.

The four cities included in the study were

a. Chicago, Denver, Houston, and Philadelphia.
b. Chicago, Houston, Philadelphia, and Seattle.
c. Denver, Houston, Philadelphia, and Seattle.
d. Denver, Houston, Philadelphia, and Tulsa.

The following air pollutant was removed from the
study analyses due to missing data:

a. carbon monoxide (CO).

b. lead (Pb).

C. particulate matter <2.5 um in diameter (PM, ).
d. sulfur dioxide (SO,).

The following study city had the fewest number of
air monitoring stations:

a. Chicago.

b. Houston.

c. Philadelphia.

d. Seattle.

For Seattle, __and __ air pollution data were not

available for the study period.

a. nitrogen dioxide (NO,); particulate matter <10 ym
in diameter (PM, )

b. NO,; ozone (0,)

¢. C0; S0,

d. PM,; PM,

25"

The study’s final datasets included the following
weather/climate variables except for

a. apparent temperature.

b. precipitation.

C. air pressure.

d. cloud cover.

In 2012, Houston had ___ cooling days compared
with heating days.

a. fewer

b. more

c. the same number of

Environmental Factors and Fluctuations in Daily Crime Rates

For the model across all study locations, there was a
__inassault crimes when CO concentrations were
in the 75th percentile versus the 25th percentile.

a. 10% decrease

b. 5% decrease

c. 5% increase

d. 10% increase

For the model across all study locations, higher CO
levels appeared to result in __ burglaries.

a. increased

b. decreased

For the model across all study locations, the number
of __increased by almost a factor of 4 for humidex
increases.

a. assaults

b. burglaries

c. motor vehicle thefts

d. robberies

10. For the model across all study locations, theft crimes

11

12.1

decreased as __and __ increased.
a. C0; 0,

b. CO; NO,

c. 0, PM,,

d. NO,; 0,

. For the Seattle model, when __ concentrations

increased from the 25th percentile to the 75th
percentile, there were strong associations with
crime as observed for assault, burglary, motor
vehicle theft, robbery, theft, trespass, arson and
reckless burning, damage, disorderly conduct, and
harassment.

a. C0

b‘ PMZ.E

c. PM,,

d. SO,

n the Philadelphia model, motor vehicle thefts
increased when __ increased from the 25th
percentile to the 75th percentile.

a. €0,0,,and SO,
b. 0, NO,, and PM,
¢. 0,80, and NO,

d. SOZPM and PM,

25’
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» SPECIAL REPORT

Discussing Symptoms With
Sick Food Service Employees

oodborne illness is an important pub-
F lic health issue in the U.S. Annually,
48 million people become sick from
foodborne illnesses, 128,000 are hospital-
ized, and 3,000 die (Scallan, Griffin, Angulo,
Tauxe, & Hoekstra, 2011). Surveillance data
reveal that 68% of foodborne illness out-
breaks are associated with food prepared in
restaurants, and that food handling by a sick
employee is the most common cause of these
restaurant-associated outbreaks (Gould et al.,
2013; Gould, Rosenblum, Nicholas, Phan, &
Jones, 2013). A Centers for Disease Control
and Prevention (CDC) study found that one
in five restaurant employees reported having
worked while experiencing vomiting or diar-
thea in the previous year (Carpenter et al.,
2013). Preventing restaurant employees from
handling food while sick is critical to reduc-
ing the overall burden of foodborne illness.
The Food and Drug Administration (FDA)
Food Code (U.S. Department of Health and
Human Services, 2013a) is a model food code
that governmental jurisdictions can adopt to
regulate retail food service establishments
(i.e., restaurants). It contains science-based
guidance to improve food safety in retail
food service establishments. Although not all
states have adopted the latest version of the
Food Code (2013a), it is considered to contain
best practices concerning retail food safety.
The Food Code indicates that people in
charge of restaurants (i.e., managers) should
prevent employees who have been diagnosed
with foodborne illnesses or exhibit foodborne-
illness symptoms from working (U.S. Depart-
ment of Health and Human Services, 2013b).
These symptoms include jaundice, vomiting,
diarrhea, and sore throat with fever in restau-
rant employees.
Nevertheless, in a study by CDC on restau-
rant employee practices concerning working
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while sick, a large majority (89%) of employ-
ees reported that their manager was not
involved in their recent decision to work while
sick. Many of these employees (37%) also said
that their managers were not aware of their ill-
ness symptoms (Carpenter et al., 2013). These
findings suggest that restaurant managers do
not always play an active role in preventing
symptomatic employees from working.

In the course of disseminating these study
findings at meetings and conferences, CDC
staff heard repeatedly from industry food safety
professionals about their beliefs that some fed-
eral laws operate as barriers to managers asking
employees about their symptoms or diagnoses.
These beliefs might prevent managers from
taking a more active role and asking questions
about worker health to determine whether or
not an employee should handle food.

This special report examines two federal
laws, the Health Insurance Portability and
Accountability Act of 1996 (HIPAA) and
the Americans With Disabilities Act of 1990
(ADA), and considers the role each law plays
in discussions about employee symptoms or
illnesses. It is possible that existing state laws
might restrict restaurant manager actions on
this issue. Industry food safety profession-
als, however, specifically mentioned federal
laws in discussions, so this special report will
focus on federal regulations.

The Health Insurance Portability
and Accountability Act of 1996

Aselectronic transmission of health information
began to increase in the early 1990s, Congress
sought to “standardize the use of electronic
health information,” develop “nationwide
security standards and safeguards for the use of
electronic health care information,” and create
“privacy standards for protected health infor-
mation” through HIPAA (Nass, Levit, & Gos-

Julia Charles, JD

Office for State, Tribal, Local,
and Territorial Support
Centers for Disease Control
and Prevention

Taylor Radke, MPH

National Center for Environmental Health
Centers for Disease Control

and Prevention

tin, 2009). In the workplace, HIPAA “controls
how a health plan or a covered health care pro-
vider shares [an individuals] protected health
information with an employer.” More simply
put, HIPAA generally applies to the “disclo-
sures made by [a] health care provider,” such as
adoctor’s office (U.S. Department of Health and
Human Services, 2017a). Therefore, a manager
may not call an employee’s healthcare provider
and request information about the employee.
The manager, however, can ask the employee
directly about his or her illness and still be in
compliance with HIPAA regulations.

The Americans With Disabilities
Act of 1990
ADA “prohibits discrimination and ensures
equal opportunity for persons with disabilities
in employment, state and local government
services, public accommodations, commercial
facilities, and transportation” (U.S. Department
of Justice, n.d.). The law applies to businesses
with 15 or more employees and, because it
is a federal law, applies in all states and local
jurisdictions (Americans With Disabilities Act,
1990b). One part of ADA prohibits employers
from discriminating against potential hires or
employees who live with a disability (Ameri-
cans With Disabilities Act, 1990d).
Specifically, it states that no entity “shall
discriminate against a qualified individual on
the basis of disability.” Moreover, ADA states
employers may not “require a medical exami-
nation” or “make inquiries of an employee as
to whether or not such employee is an indi-
vidual with a disability or as to the nature or
severity of the disability, unless such exami-
nation or inquiry is shown to be job related
and consistent with business necessity”
(Americans With Disabilities Act, 1990e).
This ADA provision could contribute to
manager beliefs that federal laws prevent



them from asking employees about their ill-
ness symptoms. But this belief is incorrect;
ADA does not prevent managers from asking
employees about their illness symptoms. ADA
does, however, specifically prohibit asking an
employee if he or she has a disability or what
kind or how severe the disability might be.

ADA defines “disability” as “a physical or
mental impairment that substantially lim-
its one or more major life activities of such
individual; a record of such an impairment;
or being regarded as having such an impair-
ment” (Americans With Disabilities Act,
1990a). The majority of foodborne illnesses
transmitted in restaurants present with mild
to moderate gastrointestinal symptoms and
are predominantly short term in nature (U.S.
Department of Health and Human Services,
2013d). Therefore, they are not considered a
“disability” under ADA’ definition.

When a foodservice employee has a short-
term gastrointestinal illness that puts consum-
ers and other employees at risk of a foodborne
illness—one that is not considered a “disabil-
ity” by ADA—his or her manager may inquire
about symptoms without violating ADA. In the
rare event that an employee does have a food-
borne illness that is considered a disability by
ADA, employers would need to take into con-
sideration both ADA and their state's food code.

Each year, the Department of Health and
Human Services releases a list of “infectious
and communicable diseases that are transmit-
ted through handling the food supply,” which
can be found at www.cdc.gov/foodsafety/
pdfs/ada2017_transmittedbyfood_final.pdf
(Americans With Disabilities Act, 1990f;
U.S. Department of Health and Human Ser-
vices, 2017b). Under ADA, an employer may
require current employees to report whether
or not they have been diagnosed with an ill-
ness from the list (U.S. Department of Health
and Human Services, 2013¢). If an employee
does have an illness on the list, ADA requires
the manager to consider a “reasonable accom-

modation” for the employee (Americans
With Disabilities Act, 1990g). A reasonable
accommodation may include adapting facili-
ties or reassigning job duties for individuals
(Americans With Disabilities Act, 1990c).

If no reasonable accommodation exists,
then the manager may “refuse to assign or
continue to assign the [employee] to a job
involving food handling” (Americans With
Disabilities Act, 1990c). If an employee has
an illness included on the list and the man-
ager cannot provide a reasonable accommo-
dation, the manager, under ADA, may choose
to give the employee assignments that do not
include handling food.

ADA also emphasizes that employers may
follow “any state, county, or local law, ordi-
nance or regulation applicable to food handling
which is designed to protect the public health
from individuals who pose a significant risk to
the health or safety of others” (Americans With
Disabilities Act, 1990h). Thus, if a manager
requires foodservice employees to report symp-
toms not related to a disability, the manager is
both complying with ADA and following best
practices outlined in the Food Code. It is impor-
tant to remember that ADA not only recognizes
the importance of food safety and public health,
but promotes it (U.S. Equal Employment
Opportunity Commission, 2014).

Creating a Culture of
Communication

Understanding that laws such as HIPAA and
ADA do not prohibit restaurant managers
from asking employees about their symp-
toms or illnesses, the question then becomes
how to create a culture of communication.
Best practices indicate that managers should
create an atmosphere in which employees
feel comfortable discussing their symptoms
and illness (U.S. Department of Health and
Human Services, 2013a). Employees should
know when, how, and what to report.

For example, Food Code reporting rec-
ommendations indicate that an employee
should give the manager “information about
health and activities as they relate to the dis-
eases that are transmissible through food” at
the onset of symptoms (U.S. Department of
Health and Human Services, 2013¢). Man-
agers should then ask relevant questions
to determine whether or not the employee
should handle food. Managers should also
be prepared to collect additional information
from the employee, such as the onset date of
symptoms of an illness, or of a diagnosis with-
out symptoms (U.S. Department of Health
and Human Services, 2013c). According to
the Food Code, it is the manager’s responsibil-
ity to ensure that all employees are aware of
the reporting requirements (U.S. Department
of Health and Human Services, 2013c¢).

Conclusion

Restaurant managers and employees should
work together to prevent the spread of food-
borne illnesses. Creating a culture of open
communication about employee symptoms
and illnesses will help ensure that sick employ-
ees do not transmit foodborne pathogens to
customers and other workers in the restau-
rant. Employees must know the symptoms to
report and when to report these symptoms,
and managers should ask relevant questions to
determine whether or not the employee should
handle food. The restrictions stemming from
HIPAA do not prevent a restaurant manager
from asking about an employee’s symptoms or
illness. And, while ADA plays an important role
in all employment settings, it is important to
keep in mind that ADA also encourages restau-
rant food safety. @

Corresponding Author: Taylor Radke, Cen-
ters for Disease Control and Prevention,
4770 Buford Highway, MS F-58, Atlanta, GA
30341. E-mail: tradke@cdc.gov.
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Environmental Health Priorities

of Residents and Environmental
Health Professionals: Implications
for Improving Environmental
Health Services in Rural Versus
Urban Communities

Editors Note: A supplemental document that was
submitted along with this peer-reviewed article

has been posted online due to publication space
limitations. The Journal did not peer review or copy
edit the online supplemental document; the authors
are providing it as an extra resource should the reader
want more information. The supplemental document
can be accessed at www.neha.org/jeh/supplemental.

A b St Frac t Previous research has suggested differences between
public and professional understanding of the field of environmental health
(EH) and the role of EH services within urban and rural communities.
This study investigated EH priority differences between 1) rural and urban
residents and 2) residents and EH professionals, and presents quantitative
and qualitative methods for establishing locality-specific EH priorities.
Residents (N = 588) and EH professionals (N = 63) in Alabama identified EH
priorities via a phone or online survey. We categorized rurality of participant
residences by rural-urban commuting area codes and population density,
and tested whether or not EH priorities were different between urban and
rural residents. Built environment issues, particularly abandoned houses,
and air pollution were high priorities for urban residents—whereas, water
and sanitation issues, and paper mill-related pollution were high priorities
in rural communities. EH professionals ranked food safety and water and
sanitation issues as higher priorities than residents did. Results highlight
the importance of urbanicity on environmental risk perception and the
utility of simple and inexpensive engagement methods for understanding
these differences. Differences between residents and EH professionals
suggest improving stakeholder participation in local-level EH decision
making might lead to greater awareness of EH services, which might in turn

improve support and effectiveness of those services.

Introduction

Previous research has shown numerous envi-
ronmentally mediated diseases have distinct
patterns across urban, suburban, and rural
environments; however, teasing apart the role
of environmental versus behavioral and socio-
economic factors in the etiology of these dis-
eases is difficult (Chow et al., 2013; Jie, Isa,
Jie, Ju, & Ismail, 2013; Teo et al., 2009). In
addition, health disparities in access and out-
comes among minority populations are com-
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pounded by rurality (Probst, Moore, Glover,
& Samuels, 2004). Surveying environmental
health (EH) priorities at the community level
not only raises awareness of the issues con-
sidered most important but also allows stake-
holders to contribute knowledge and share
responsibility in dealing with potential EH
issues (Israel et al., 2005; Minkler, Vdsquez,
Tajik, & Petersen, 2008; O'Fallon & Dearry,
2002). Knowledge has been shown to be an
important precondition for the development
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of competence leading to support of EH ser-
vices provided by local government, such as
closing a bus depot in close proximity to an
elementary school in New York City after an
association between high concentrations of
diesel exhaust particles and high asthma rates
among children were reported in the commu-
nity (O’Fallon & Dearry, 2002).

EH professionals in industry and in local,
state, and federal government are increas-
ingly in need of a better understanding of
perceived EH threats in the communities they
serve. Research using a variety of interview
and observational approaches across the U.S.
uncovered a lack of awareness regarding the
services that EH practitioners provide (Lind-
land & Kendall-Taylor, 2011). Subsequent
work developed communication tools and
strategies for EH-related agencies to convey
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their competencies and capacities, as well as
the critical nature of their evidenced-based
EH practices with the public (Lindland, Vol-
mert, & Haydon, 2014; O'Neil, Simon, Hay-
don, & Kendall-Taylor, 2012; Simon, Kend-
all-Taylor, & Lindland, 2013).

Additional research has shown under-
standing locality-specific EH concerns is use-
ful to estimate the potential for acceptance
and uptake (e.g., using a willingness to pay
approach) of intervention programs prior to
implementation (O’Fallon & Dearry, 2002),
and therefore it is an essential component
for estimating the cost-effectiveness of a
service provided. This finding has encour-
aged further interest in the investigation of
EH priorities to assist resource allocation
and assess the impact of EH interventions,
such as the effectiveness of household level
measurements (radon, lead, mold, drinking
water) by rural nurses for reducing exposure
and improving health outcomes (Butterfield,
Hill, Postma, Butterfield, & Odom-Maryon,
2011). Identifying the variation in EH pri-
orities between rural and urban residents can
inform state-level EH practitioners about the
potential cost-effectiveness of EH policies

and programs in rural versus urban commu-
nities in their state (Smith, Humphreys, &
Wilson, 2008).

Therefore, establishing an efficient pro-
cess for identifying locality-specific EH
priorities can generate important data to
estimate acceptability of programs and poli-
cies, as well as to engage stakeholders in the
development of meaningful EH interven-
tions (Corburn, 2005; Israel et al., 2006;
Wakefield, Elliott, Cole, & Eyles, 2001;
Wallerstein & Duran, 2010).

Quantitative, semiquantitative, and quali-
tative methods (including focus groups, writ-
ten surveys, phone surveys, etc.) have been
utilized to identify EH priorities; however,
comparisons of results across methods are
rarely made (Arcury & Christianson, 1993;
Bernhard et al., 2013; Collins, Grineski,
Chakraborty, & McDonald, 2011; King, Amy
Snipes, Herrera, & Jones, 2009; Lewis et al.,
2013; Minkler, Vasquez, & Shepard, 2006;
Schulz et al., 2005). Arcury and Christianson
(1993) conducted a random-dial telephone
survey (N = 624) in the Kentucky River
Drainage Basin in the U.S. and found there
were significant differences in environmen-

tal worldview and environmental knowledge
between rural and urban participants. Only
four items were included as potential envi-
ronmental concerns (noise, fuel shortage, air
pollution, and drinking water), with a 4-point
response scale ranging from “not at all” to “a
great deal” and no significant difference was
found between rural and urban participants.
The EH field encompasses a wider range of
issues, so the format of the survey could have
hindered accurate characterization of urban—
rural differences in EH priorities.

As an attempt to fill this gap, Bernhard and
coauthors (2013) used a focus group format to
increase the openness of the discussions on EH
issues. Their findings indicate that abandoned
houses and their social and physical sequelae
were priorities in urban communities, whereas
adequate sewer and water services and road
maintenance were the reported priorities in
rural communities. Their findings, however,
are limited by small sample size (with 40 par-
ticipants from rural communities and 33 from
urban communities) and nonrandom, referral
sampling of residents.

Thus, EH professionals and residents may
have different EH priorities due to differences
in their knowledge and experience. Residents
with community intuition, cultural tradi-
tion, and experiential knowledge of place
have privileged insights into local EH issues,
while professionals investigate EH issues
based on the amount and rigor of scientific
evidence available and legal standards from
experimental, epidemiologic, and statistical
perspectives (Corburn, 2005). For instance,
issues related to uncertainty and social val-
ues impact risk perception, but tend to be
poorly characterized or neglected in scien-
tific investigations (Corburn, 2005). There-
fore, comparing the EH priorities between
residents and EH professionals will not only
test if there is a large gap between these two
groups, but give us a chance to double-iden-
tify EH priorities that pose a serious threat to
the local community from the perspectives of
residents and EH professionals.

The major goals of this study were to char-
acterize EH priorities collected from a large,
generalizable sample of urban and rural
residents (N = 588) and EH professionals
(N = 63) working in Alabama. Our specific
hypotheses were 1) there are EH priority
differences between rural and urban com-
munities and 2) EH professionals have dif-
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ferent priorities than residents do. We then
compared the results to qualitative methods
previously used in these communities and
present the advantages of different methods
to further participatory methods for interven-
tion planning and implementation.

Methods

Survey Design

We conducted phone and online surveys in
Alabama between February and March 2016
by the Survey Research Unit (SRU) at the
University of Alabama at Birmingham. Full
phone script and online survey instruments
are available in the online supplemental doc-
ument (www.neha.org/jeh/supplemental).

First, resident participants were given a
brief description of EH: “The field of environ-
mental health deals with the ways in which
things in our environment affect our health.
For example, restaurants are inspected to
make sure they are safe places to eat, and
public pools are inspected to make sure they
are safe places to swim. Environmental health
specialists ensure that the air, water, and soil
in our communities are safe. I would like to
know your opinion on some environmen-
tal health issues.” Second, participants were
asked open-ended questions requesting they
report two local EH issues they were most
concerned about. Both surveys included
demographic questions (including income,
education level, and asking participants to
identify the group or groups that best rep-
resents their ancestry/ethnicity/race) to
account for potential covariates across urban
and rural communities.

We used random number landline and cell
phone dialing to sample households. This
approach is consistent with the sampling
strategy used by the SRU to conduct the 2015
Behavioral Risk Factor Surveillance System
funded by the Centers for Disease Control
and Prevention (CDC), a health-related tele-
phone survey mainly focusing on U.S. resi-
dent health-related risk behaviors, chronic
health conditions, and use of preventive ser-
vices (CDC, 2017). A total of 2,500 phone
numbers were attempted at least once (and
up to 9 times) in the Public Health Area 4
(PHA 4, which includes Jefferson County)
and 3,000 phone numbers in PHA 7 (Sumter,
Choctaw, Marengo, Hale, Perry, Dallas, Wil-
cox, and Lowndes counties) (Figure 1).
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FIGURE 2
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Spatial Distributions of A) Rural-Urban Commuting Area (RUCA) Code
Categories® and B) Population Density Tertiles® Across Alabama

Calculated using RUCA version 3.10 and Categorization B.
®Calculated using U.S. Census Bureau 2010 population densities calculated from total populations and land surface areas.

Population Density (people/km?)
B 0.3-13.0

13.1-56.0
B 56.1-3,139.0

These public health areas were chosen
to match with a previous study that con-
ducted focus groups to identify EH priori-
ties in underserved communities in urban
(Birmingham) and rural (southwest) Ala-
bama (Bernhard et al., 2013). A total of 830
responses were recorded during the phone
survey (with the response rate of approxi-
mately 15.1%). After excluding 237 records
(approximately 28.6%) without a valid ZIP
code (N = 46) or no answer to the EH prior-
ity question (N = 225), 593 were included
in this study. We e-mailed Alabama Environ-
mental Health Association members three
separate invitations to participate in a web-
based version of the survey. A total of 79
EH professionals participated in the online
survey. After excluding 16 records (approxi-
mately 20.3%) without answers to the EH
priority question, 63 remained in the analy-
sis. The research protocol was reviewed and
approved by the institutional review boards
of Virginia Polytechnic Institute and State
University (Protocol #15-827) and the Uni-
versity of Alabama at Birmingham (Protocol
#E151029003).

Data Analysis

We used participant reported ZIP codes
to categorize each participant by rurality.
There is no universally accepted definition of
rural and urban areas in the U.S., and differ-
ent measures are used to classify these two
groups (Hall, Kaufman, & Ricketts, 2006)—
so we adopted two common ZIP code-level
measures: the rural-urban commuting area
(RUCA) codes, version 3.10 and Categoriza-
tion B (urban, large rural city/town, and small
rural and isolated town) (U.S. Department of
Agriculture, 2014) and Census 2010 popu-
lation density tertiles (U.S. Census Bureau,
2012) to define rural, suburban, and urban
areas in Alabama (Figures 1 and 2).

These categorizations have been used in
previous research, showing the greatest health
disparities in urban cores and isolated rural
regions in Alabama (Kent, McClure, Zaitchik,
& Gohlke, 2013). We conducted partici-
pant ZIP code categorization in ArcGIS 10.2.
Not all respondents (N = 593) were spatially
grouped (586 using RUCA codes and 588 with
population density) because some ZIP codes
reported by respondents were not identifiable.




TABLE 1
Demographic Information of Rural, Suburban, and Urban Participants in Phone Survey Conducted
in Alabama, February 2016
Category Model 1 (RUCA Codes) Model 2 (Population Density)
Rural Suburban Urban p-Value? Rural Suburban Urban p-Value?
# (%) # (%) # (%) # (%) # (%) # (%)
Number 93 19 474 141 134 313
Age .084 .087
Maximum 89 81 96 89 96 93
Minimum 20 45 9 9 18 9
Median 59 70 64 61 62 64
Sex 875 277
Male 27 (29.0) 5(26.3) 146 (30.8) 36 (25.5) 46 (34.3) 96 (30.7)
Female 66 (71.0) 14 (73.7) 328 (69.2) 105 (74.5) 88 (65.7) 217 (69.3)
Ancestry 103 .07
White 45 (48.4) 9 (47.4) 162 (34.2) 64 (45.4) 56 (41.8) 97 (31.1)
Black or African American 46 (49.5) 9 (47.4) 292 (61.6) 71(50.4) 75 (56.0) 202 (64.7)
Others® 2(2.2) 1(5.3) 9(1.9 3(2.1) 2(1.5) 6(1.9
Unknown 0(0) 0(0) 11 (2.3) 3(2.1) 1(0.7) 7(2.2)
Highest level of education .007 .012
<High school diploma 31(33.3) 7(36.8) 191 (40.3) 51(36.2) 51 (38.1) 128 (40.9)
Associate or bachelor 51 (54.8) 5(26.3) 245 (51.7) 69 (48.9) 65 (48.5) 167 (53.4)
degree
Graduate degree 11(11.8) 7(36.8) 34(7.2) 21 (14.9) 17 (12.7) 15 (4.8)
Unknown 0(0) 0(0) 4(0.8) 0(0) 1(0.7) 3(1.0)
Income (pretax) .208 40
<$20,000 16 (17.2) 7(36.8) 98 (20.7) 29 (20.6) 28 (20.9) 64 (20.4)
>$20,000 57 (61.3) 10 (52.6) 254 (53.6) 82 (58.2) 78 (58.2) 161 (51.4)
Unknown 20 (21.5) 2(10.5) 122 (25.7) 28 (21.3) 28 (20.9) 88 (28.1)
RUCA = rural-urban commuting area.
Note. Numbers in bold are significant at the 95% confidence level (< .05).
2p-value is the result of the chi-square test to measure the difference among rural, suburban, and urban groups.
bIncludes Alaskan Native or American Indian, Asian, Native Hawaiian or other Pacific Islander, Hispanic or Latino, or some other race or mixed race.

Participant response to the question “What
is the first environmental health issue in your
community that concerns you the most?” was
analyzed in this study. We built a categorization
framework for responses according to our pre-
vious study conducted by Bernhard and coau-
thors (2013). A detailed list of subcategories
within the 14 broader categories is provided
in the online supplemental document. Three
researchers independently coded a sample of
15% of the responses into these categories.

Inter-rater reliability was 91.4%. For categori-
zations that differed between researchers, the
difference was discussed, and a final consen-
sus was reached for the coding of the rest of
responses (completed by one of the coders).
We used the chi-square test (with Monte
Carlo simulations), with the significance
level set at 0.05 in IBM SPSS version 24.0 to
examine demographic differences, rural-sub-
urban-urban and resident—professional dif-
ferences in EH priorities (Bardak, Erhan, &

Gunduz, 2012; Bradley & Cutcomb, 1977;
Little, 2013). We built an additional model
to compare the most isolated rural regions
(RUCA codes rural) to the urban core (3rd
tertile of population density), as these com-
munities typically have the highest rates of
poverty and health disparities within rural
and urban regions. Additionally, we con-
ducted a comparison between EH profession-
als and a subgroup of residents (N = 81) hav-
ing similar demographic characteristics.
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TABLE 2

Results of Chi-Square Tests for Differences in Environmental Health Priorities Among Rural, Suburban,
and Urban Groups in Phone Survey Conducted in Alabama, February 2016

Category Model 1 Model 2 Model 3
(RUCA Codes) (Population Density) (Isolated Rural Compared
With Urban Core)
Rural Suburban Urban Rural Suburban Urban Rural (RUCA Urban
# (%) # (%) # (%) # (%) # (%) # (%) Codes) (Population
# (%) Density)
# (%)
Pests 1(1.1) 0(0) 7(1.5) 1(0.7) 2(1.5) 5(1.6) 1(1.1) 5(1.6)
Weather and geology 1(1.1) 0(0) 5(1.1) 1(0.7) 0(0) 5(1.6) 1(1.1) 5(1.6)
Built environment 2(2.2) 1(5.3) 40 (8.4) 3(2.1) 2(1.5) 38 (12.1) 2(2.2) 38(12.1)
Sewage systems 4(4.3) 2(10.5) 22 (4.6) 17 (12.1) 7(.2) 4(1.3) 4(4.3) 4(1.3)
General pollution 3(3.2) 0(0) 19 (4.0 1(0.7) 7(5.2) 14 (4.5) 332 14 (4.5)
Soil contamination 7(7.5) 4(21.1) 91 (19.2) 16 (11.3) 27 (20.1) 61(19.5) 7(7.5) 61 (19.5)
and waste
Water pollution 33 (35.5) 8(42.1) 90 (19.0) 50 (35.5) 33 (24.6) 48 (15.3) 33 (35.5) 48 (15.3)
Air pollution 16 (17.2) 2(10.5) 119 (25.1) 19 (13.5) 20 (14.9) 98 (31.3) 16 (17.2) 98 (31.3)
Paper mill-related pollution 8 (8.6) 0(0) 6(1.3) 9 (6.4) 4 (3.0 1(0.3) 8 (8.6) 1(0.3)
Transportation and noise 0(0) 0(0) 10(2.1) 1(0.7) 1(0.7) 8 (2.6) 0(0) 8(2.6)
Food safety 8 (8.6) 0(0) 21 (4.4 7(5.0) 10 (7.5) 12 (3.9) 8 (8.6) 12 (3.9)
Health outcomes 2(2.2) 0(0) 10 (2.1) 3(2.1) 7(5.2) 2(0.6) 2(2.2) 2(0.6)
Crime and community 7(7.5) 2(10.5) 28 (5.9) 12 (8.5) 13(9.7) 12 (3.8) 7(7.5) 12 (3.8)
services
Natural resources 1(1.1) 0(0) 6(1.3) 1(0.7) 1(0.7) 5(1.6) 1(1.9) 5(1.6)
Total 93 (100) 19 (100) 474 (100) 141 (100) 134 (100) 313 (100) 93 (100) 313 (100)
Sig.? .005 >.001 >.001
RUCA = rural-urban commuting area.
Note. Bolded numbers are significant at p < .05.
aSig. (2-sided) using chi-square test (with Monte Carlo method when needed).

Results

Comparing Environmental Health
Priorities for Rural Versus Urban
Respondents

We used RUCA codes and population den-
sity metrics to classify Alabama ZIP codes
into rural (small towns in RUCA codes or
areas with the first tertile of population den-
sity: between 0.3-13.0 people/km?), suburban
(large towns in RUCA codes or areas with the
second tertile of population density: between
13.1-56.0 people/km?), and urban areas (in
RUCA codes or areas with the third tertile of
population density: between 56.1-3,139.0
people/km?) in Alabama (Figures 1 and 2).
Using both of these categorization schemes
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allows for identification of very isolated rural
areas (rural as defined by RUCA codes) and
highly urban areas (urban as defined by third
tertile of population density) (Figure 2). This
distinction is important because health dispar-
ities are exacerbated in both very isolated rural
areas and in urban core areas, and the types of
environmental exposures are likely different.
Table 1 shows demographic information
of rural, suburban, and urban participants in
the phone survey. Results show that, using
the RUCA code characterization, 93 respon-
dents were from rural areas, 19 from subur-
ban areas, and 474 from urban areas, while
the numbers in rural, suburban, and urban
using population density tertiles were 141,
134, and 313, respectively (Table 1). Rural,

suburban, and urban respondents were simi-
lar with respect to age, sex, ancestry, and
income, but more rural and suburban par-
ticipants compared with urban participants
obtained a higher level of education.

We summarized categorization of partici-
pant responses to the question “What is the
environmental health issue in your commu-
nity that concerns you the most?” into 14
categories (see online supplemental docu-
ment). Table 2 shows results of chi-square
tests (with the Monte Carlo method) on sig-
nificant differences in EH priority categories
among rural, suburban, and urban areas. To
simplify test results, we present the number
of responses in each category, its percentage
in each population group, the significant cat-



TABLE 3
Demographic Information of Participants in Phone and Online
Surveys Conducted in Alabama, February and March 2016
Participants Phone Survey | Online Survey | p-Value | Phone Survey | p-Value
Residents Environmental Subgroup
# (%) Health of Residents
Professionals # (%)
# (%)
Number 588 63 81
Age .00 .64
Maximum 96 66 74
Minimum 9 29 21
Median 63 50 57
Unknown 0 10 0
Sex .02 .69
Male 178 (30.3) 25(39.7) 34 (42.0)
Female 410 (69.7) 30 (47.6) 47 (58.0)
Unknown 0(0) 8(12.7) 0(0)
Ancestry .00 a7
White 217 (36.9) 39 (61.9 56 (69.1)
Black or African 347 (59.0) 10 (15.9) 23 (28.4)
American
Others? 17 (2.9) 5(7.9) 2(2.4)
Unknown 7(1.2) 9(14.3) 0(0)
Highest level of .00 48
education
<High school 230 (39.1) 0(0) 0(0)
diploma
Associate or 301 (51.2) 37 (58.7) 59 (71.7)
bachelor degree
Graduate degree 53(9.0) 18 (28.6) 22 (28.3)
Unknown 4(0.7) 8(12.7) 0(0)
Income (pretax) .00 N/AP
<$20,000 121 (20.6) 0(0) 0(0)
>$20,000 321 (54.6) 48 (76.2) 60 (74.1)
Unknown 146 (24.8) 15(23.8) 21 (25.9)
Note. Numbers in bold are significant at .05.
3ncludes Alaskan Native or American Indian, Asian, Native Hawaiian or other Pacific Islander, Hispanic or Latino, or some
other race or mixed race.
bAll individuals in the environmental health professional and subgroup of resident groups had an income > $20,000, thus
there is no test here and these two groups had no difference on this aspect.

egory with the higher/lower expected count
(highlighted in bolded numbers), and the
p-value.

Results of the three models show that con-
sistent EH priority differences existed among
rural, suburban, and urban respondents. For

instance, all three models show water pollu-
tion and paper mill-related pollution were high
priorities for rural participants. Model 2 shows
that sewage systems, in addition to water and
paper mill-related issues, were higher priori-
ties in rural areas, and urban residents placed

a higher priority on the built environment
(including abandoned housing) and air pol-
lution. Taking paper mill-related pollution as
an example, rural participants reported, “Area
I live in has a paper mill and dumping in the
water,” “Pollution from paper mills,” and “Pos-
sible effects from the paper mill plant close
to river.” In comparison, urban participants
reported, “Abandoned houses,” “Old building
left empty,” “Roads have many holes,” “Smok-
ing in public places,” and “Car emissions.”
When compared with our previous results
using nonprobability convenience sampling
in these same regions of Alabama, focus
groups (Bernhard et al., 2013) and a more
recent written survey conducted at a work-
shop (see online supplemental document)
show similar rural-urban differences. Spe-
cifically, rural residents prioritized sewage
and septic, water pollution, and paper mill-
related issues, while urban residents priori-
tized built environment issues (particularly
abandoned housing) and air pollution.

Comparing Environmental Health
Priorities of Residents Versus
Environmental Health Professionals
EH professional respondents were younger,
more educated, and more likely to be male
and white compared with resident respon-
dents; therefore, we created a subsample from
the resident respondents with similar demo-
graphic characteristics (Table 3).

Results in Table 4 show that EH priorities of
residents were significantly different from EH
professional respondent priorities, even when
using a demographically matched subsample
of the resident respondents. In particular, EH
professionals considered food safety as a high
priority, but residents did not. For instance,
professionals reported, “Safe food at restau-
rants,” “Safe food handling at restaurants,”
and “Quality of restaurant inspections due to
time/budget restraints.” Moreover, EH pro-
fessionals were more likely than residents to
respond that sewage systems are a high prior-
ity. Residents were more likely than EH pro-
fessionals to consider soil and air pollution as
important priorities; however, this difference
was not significant in the demographically
matched subsample of residents (Table 4).

Discussion
This study used a large, representative phone
survey to distinguish between EH priori-
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ties of residents living in urban versus rural
areas of Alabama and also compared resident
responses to those of EH professionals. Our
study indicates that perceptions of important
EH issues are different across the rural-urban
landscape, particularly on the aspects of the
built environment, sewage systems, industry-
related pollution, water pollution, and air
pollution. Consistent with previous research
(Butterfield et al., 2011; Israel et al., 20006;
Smith et al., 2008), this result suggests char-
acterization of the differing needs of urban
and rural communities is needed to tailor EH
communication strategies and services pro-
vided at the local level.

As part of a community-engaged research
program, focus groups were conducted in
the same urban and rural regions of Alabama
in 2012 that were composed of residents
recruited via referral sampling by local com-
munity partner organizations (N = 40, N = 33
in West Central Alabama and Birmingham,
respectively) (Bernhard et al., 2013). This
community-research partnership has contin-
ued, and a more recent written survey was
conducted in fall 2015 (N = 34, N = 48 in West
Central Alabama and Birmingham, respec-
tively) (see online supplemental document).

Comparing our study results with the
2012 focus group and workshop results, it is
interesting that several of the priorities iden-
tified from the analysis of a representative
sample are similar to those identified in focus
groups and workshops, including abandoned
houses in urban areas and sewage systems
and water pollution in rural areas. This find-
ing suggests that, while it is always preferable
to have randomly drawn and larger sample
sizes for statistical analysis, the results from
minimal-cost, small sample size-focus groups
or surveys using referral sampling likely
have important and meaningful results that
can help us to gain a better understanding of
differences in urban and rural EH priorities.
Our findings suggest that quick and inexpen-
sive focus group or survey methods would be
an appropriate method for EH professionals
to identify low-cost intervention options and
implementation strategies that more closely
align with community level realities.

Differences in EH priorities between resi-
dents and EH professionals are consistent
with previous research (Lindland & Kendall-
Taylor, 2011) and suggest communication
strategies could be improved by linking EH
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TABLE 4
Results of Chi-Square Test for Differences in Environmental
Health Priorities Between Residents and Environmental Health
Professionals in Phone and Online Surveys Conducted in Alabama,
February and March 2016
Category Model 1 Model 2
Residents Environmental | Subgroup of | Environmental
# (%) Health Residents Health
Professionals # (%) Professionals
# (%) # (%)
Pests 8(1.4) 4(6.3) 1(1.2) 4(6.3)
Weather and geology 6 (1.0) 2(3.2) 2(2.5) 2(3.2)
Built environment 43(7.3) 0 (0) 3(3.7) 0(0)
Sewage systems 28 (4.8) 14 (22.2) 4(4.9 14 (22.2)
General pollution 22 (3.7) 1(1.6) 33.7) 1(1.6)
Soil contamination and waste 104 (17.7) 2(3.2 10(12.3) 2(3.2)
Water pollution 131 (22.3) 13 (20.6) 23 (28.4) 13 (20.6)
Air pollution 137 (23.3) 3(4.8) 15(18.9) 3(4.9)
Paper mill-related pollution 14 (2.4) 0(0) 4(4.9) 0(0)
Transportation and noise 10(1.7) 0(0) 1(1.2) 0(0)
Food safety 29 (4.9) 21 (33.3) 3(3.7) 21 (33.3)
Health outcomes 12 (2.0) 3(4.8) 7(8.6) 3(4.9)
Crime and community services 37 (6.3) 0(0) 2(2.5) 0(0)
Natural resources 7(1.2) 0(0) 33.7) 0(0)
Total 588 (100) 63 (100) 81 (100) 63 (100)
Sig.2 >.001 >.001
Note. Bolded numbers are significant at p < .05.
aSig. (2-sided) using chi-square test (with Monte Carlo method when needed).

services provided to concrete issues residents
face regularly (Lindland et al., 2014; O'Neil
etal., 2012; Simon et al., 2013). For instance,
many professionals considered food safety as
a higher priority than other EH issues. Many
residents, however, considered soil and air
pollution as important priorities.

These differences between EH profes-
sional priorities and those of residents might
be explained in part by differences in risk
perception, with unknown, uncertain, and
unseen risks invoking fear among residents
(Slovic, 1987; Slovic & Weber, 2002). Policy
makers, administrators, and city planners
often are left to decide what course of action
to take when they need to prioritize specific
issues to address. Evidence-based approaches,
which take into account estimates of accep-

tance of a proposed intervention based on
perceived threats, should be a component
of the communication and decision-making
process (O’Fallon & Dearry, 2002). Addition-
ally, EH intervention efforts are likely to fail
unless they are structured from a risk per-
ception knowledge base (Slovic, 1987), and
therefore, interventions that include efforts
to minimize priority disparities between resi-
dents and professionals and understand the
differences between urban and rural commu-
nities via participatory practices will likely be
more effective (Butterfield et al., 2011; Israel
et al., 2006; Wallerstein & Duran, 2010).

Conclusion
This study was conducted in the Deep South,
therefore generalizability of urban/rural and



resident/EH professional differences may be
limited. For instance, Arcury and Christian-
son (1993) did not identify urban/rural dif-
ferences in EH priorities in Kentucky, which
could be due to survey design differences
or differences in how urban and rural areas
are defined (Hart, Larson, & Lishner, 2005).
We have previously shown that methods for
defining urban and rural areas are important
for characterizing differences in adverse birth
outcomes and mortality in Alabama (Kent et
al., 2013; Kent, McClure, Zaitchik, Smith, &
Gohlke, 2014). This study serves as an exam-
ple to investigate EH priority differences and
helps planners and professionals to choose an

appropriate approach to identify and confirm
the EH priority differences in their regions.

In summary, our results suggest that tai-
lored approaches should be designed to
address EH priorities in urban versus rural
environments, and that greater community
engagement with local and state EH profes-
sionals and policy makers, with minimal
costs, could create a common understanding
between residents and EH professionals on
environmental priorities, eventually leading
to increased effectiveness of intervention
strategies designed to address common pri-
orities. f%

Acknowledgement: This work was supported
by the University of Alabama at Birmingham
Center for the Study of Community Health (a
CDC-designated Prevention Research Cen-
ter), the Survey Research Unit Researchers
Omnibus Survey of Alabama program, and
NIH/NIEHS RO1ES023029 (PI Gohlke). The
authors declare no additional financial inter-
ests or potential conflicts of interest.

Corresponding Author: Julia M. Gohlke,
Department of Population Health Sciences,
Virginia-Maryland Regional College of Vet-
erinary Medicine, Virginia Tech, Blacksburg,
VA 24061. E-mail: jgohlke@vt.edu.

References

Arcury, TA., & Christianson, E.H. (1993). Rural-urban differences
in environmental knowledge and actions. The Journal of Environ-
mental Education, 25(1), 19-25.

Bardak, A.N., Erhan, B., & Gundiiz, B. (2012). Low back pain among
caregivers of spinal cord injured patients. Journal of Rehabilitation
Medicine, 44(10), 858-861.

Bernhard, M.C., Evans, M.B., Kent, S.T., Johnson, E., Threadgill,
S.L., Tyson, S., . . . Gohlke, J.M. (2013). Identifying environmen-
tal health priorities in underserved populations: A study of rural
versus urban communities. Public Health, 127(11), 994-1004.

Bradley, D.R., & Cutcomb, S. (1977). Monte Carlo simulations and
the chi-square test of independence. Behavior Research Methods &
Instrumentation, 9(2), 193-201.

Butterfield, PG., Hill, W., Postma, J., Butterfield, PW., & Odom-
Maryon, T. (2011). Effectiveness of a household environmental
health intervention delivered by rural public health nurses. Amer-
ican Journal of Public Health, 101(Suppl. 1), S262-S270.

Centers for Disease Control and Prevention. (2017). Behavioral Risk
Factor Surveillance System (BRESS): 2016 BRESS sutvey data and
documentation. Retrieved from https://www.cdc.gov/brfss/annual
data/annual_2016.html

Chow, C.K., Teo, K.K., Rangarajan, S., Islam, S., Gupta, R., Avezum,
A., . . . Prospective Urban Rural Epidemiology Study investiga-
tors. (2013). Prevalence, awareness, treatment, and control of
hypertension in rural and urban communities in high-, middle-,
and low-income countries. JAMA, 310(9), 959-968.

Collins, T.W., Grineski, S.E., Chakraborty, J., & McDonald, Y]J.
(2011). Understanding environmental health inequalities through
comparative intracategorical analysis: Racial/ethnic disparities in
cancer risks from air toxics in El Paso County, Texas. Health &
Place, 17(1), 335-344.

Corburn, J. (2005). Street science: Community knowledge and environ-
mental health justice. Cambridge, MA: The MIT Press.

Hall, S.A., Kaufman, J.S., & Ricketts, T.C. (2006). Defining urban
and rural areas in U.S. epidemiologic studies. Journal of Urban
Health, 83(2), 162-175.

Hart, L.G., Larson, E.H., & Lishner, D.M. (2005). Rural definitions
for health policy and research. American Journal of Public Health,
95(7), 1149-1155.

Israel, B.A., Krieger, J., Vlahov, D., Ciske, S., Foley, M., Fortin, P, . ..
Tang, G. (2006). Challenges and facilitating factors in sustain-
ing community-based participatory research partnerships: Les-
sons learned from the Detroit, New York City and Seattle urban
research centers. Journal of Urban Health, 83(6), 1022-1040.

Israel, B.A., Parker, E.A., Rowe, Z., Salvatore, A., Minkler, M.,
Lopez, J., . . . Halstead, S. (2005). Community-based participa-
tory research: Lessons learned from the Centers for Children’s
Environmental Health and Disease Prevention Research. Environ-
mental Health Perspectives, 113(10), 1463-1471.

Jie, Y., Isa, ZM., Jie, X., Ju, Z.L., & Ismail, N.H. (2013). Urban vs.
rural factors that affect adult asthma. In M.D. Whitacre (Ed.),
Reviews of environmental contamination and toxicology (Vol. 226,
pp. 33-63). New York, NY: Springer New York.

Kent, S.T., McClure, L.A., Zaitchik, B.E, & Gohlke, J.M. (2013).
Area-level risk factors for adverse birth outcomes: Trends in
urban and rural settings. BMC Pregnancy and Childbirth, 13, 129.

Kent, S.T., McClure, L.A., Zaitchik, B.E, Smith, T.T., & Gohlke, .M.
(2014). Heat waves and health outcomes in Alabama (USA): The
importance of heat wave definition. Environmental Health Perspec-
tives, 122(2), 151-158.

King, D.W,, Amy Snipes, S., Herrera, A.P, & Jones, L.A. (2009).
Health and healthcare perspectives of African American resi-
dents of an unincorporated community: A qualitative assessment.
Health & Place, 15(2), 420-428.

continued on page 36

December 2017 ¢ Journal of Environmental Health

4

35



ADVANCEMENT OF THE PRACTICE

References continued from page 35

Lewis, T.C., Robins, T.G., Mentz, G.B., Zhang, X., Mukherjee, B.,
Lin, X., . . . Community Action Against Asthma Steering Com-
mittee. (2013). Air pollution and respiratory symptoms among
children with asthma: Vulnerability by corticosteroid use and resi-
dence area. Science of the Total Environment, 448, 48-55.

Lindland, E.H., & Kendall-Taylor, N. (2011). People, polar bears, and
the potato salad: Mapping the gaps between expert and public under-
standings of environmental health. Washington, DC: FrameWorks
Institute. Retrieved from https://www.frameworksinstitute.org/
assets/files/eh_mtg_final.pdf

Lindland, E., Volmert, A., & Haydon, A. (2014). We need a ground
crew for environmental health working upstream: Using explana-
tory metaphors to improve public understanding of environmental
health and its workforce. Washington, DC: FrameWorks Institute.
Retrieved from https://www.frameworksinstitute.org/assets/files/
Environmental%20Health/eh_metaphor_report.pdf

Little, T.D. (2013). The Oxford handbook of quantitative methods, Vol.
2: Statistical analysis (1st ed.). New York, NY: Oxford University
Press.

Minkler, M., Vasquez, VB., & Shepard, P. (2006). Promoting envi-
ronmental health policy through community based participatory
research: A case study from Harlem, New York. Journal of Urban
Health, 83(1), 101-110.

Minkler, M., Vasquez, V.B., Tajik, M., & Petersen, D. (2008). Pro-
moting environmental justice through community-based partici-
patory research: The role of community and partnership capacity.
Health Education & Behavior, 35(1), 119-137.

O'Fallon, L.R., & Dearry, A. (2002). Community-based participa-
tory research as a tool to advance environmental health sciences.
Environmental Health Perspectives, 110(Suppl. 2), 155-159.

O'Neil, M., Simon, A., Haydon, A., & Kendall-Taylor, N. (2012).
The media narrative of environmental health. Washington, DC:
FrameWorks Institute. Retrieved from https://www.framework
sinstitute.org/assets/files/Environmental%20Health/Media_Nar
ratives_Environmental_Health.pdf

Probst, J.C., Moore, C.G., Glover, S.H., & Samuels, M.E. (2004).
Person and place: The compounding effects of race/ethnicity
and rurality on health. American Journal of Public Health, 94(10),
1695-1703.

Schulz, AJ., Kannan, S., Dvonch, J.T., Israel, B.A., Allen, A., III,
James, S.A., . .. Lepkowski, J. (2005). Social and physical envi-

ronments and disparities in risk for cardiovascular disease: The
Healthy Environments Partnership conceptual model. Environ-
mental Health Perspectives, 113(12), 1817-1825.

Simon, A.E, Kendall-Taylor, N., & Lindland, E. (2013). Using values
to build public understanding and support for environmental health
work. Washington, DC: FrameWorks Institute. Retrieved from
https://www.frameworksinstitute.org/toolkits/environmental
health/pdfs/environmentalhealth_values_final.pdf

Slovic, P. (1987). Perception of risk. Science, 236(4799), 280-285.

Slovic, P, & Weber, E.U. (2002, April). Perception of risk posed
by extreme events. Prepared for discussion at conference Risk
Management Strategies in an Uncertain World, Palisades, NY.
Retrieved from https://www.scribd.com/document/55025108/
Slovic-P-2002-Perception-of-Risk-Posed-by-Extreme-Events

Smith, K.B., Humphreys, J.S., & Wilson, M.G. (2008). Addressing
the health disadvantage of rural populations: How does epidemio-
logical evidence inform rural health policies and research? Austra-
lian Journal of Rural Health, 16(2), 56-66.

Teo, K., Chow, CK., Vaz, M., Rangarajan, S., Yusuf, S., & PURE
Investigators-Writing Group (2009). The Prospective Urban
Rural Epidemiology (PURE) study: Examining the impact of soci-
etal influences on chronic noncommunicable diseases in low-,
middle-, and high-income countries. American Heart Journal,
158(1), 1-7.el.

U.S. Census Bureau. (2012). 2010 census gazetteer files, ZIP code
tabulation areas. Retrieved from http://www.census.gov/geo/maps-
data/data/gazetteer2010.html

U.S. Department of Agriculture, Economic Research Service. (2014).
Rural-urban commuting area codes. Retrieved from http:/www.ers.
usda.gov/data-products/rural-urban-commuting-area-codes.aspx

Wakefield, S.E.L., Elliott, SJ., Cole, D.C., & Eyles, J.D. (2001).
Environmental risk and (re)action: Air quality, health, and civic
involvement in an urban industrial neighbourhood. Health &
Place, 7(3), 163-177.

Wallerstein, N., & Duran, B. (2010). Community-based participa-
tory research contributions to intervention research: The intersec-
tion of science and practice to improve health equity. American
Journal of Public Health, 100(Suppl. 1), S40-S46.

4

NEHA has recently launched a new credential! The Certified Foodborne

Outbreak Investigator credential is for individuals that utilize environmental

health principles and food safety knowledge in collaboration with outbreak

response partners to assess foodborne illness risks. Learn more at

www.neha.org/credentials.

36 Volume 80 » Number 5




Thank you i/ e In 1968, Glo Gern.l
_ was the first training
for Supporting = 100l for infection
the NEHA/AAS — control and hygiene.
. With your help, we’ve
Scholarship Fund been able to make a
— difference globally.

American Academy of Sanitarians
Lawrenceville, GA

James J. Balsamo, Jr.,, MS,
MPH, MHA, RS, CP-FS

Metairie, LA

LeGrande G. Beatson We look forward to

Farmville, VA offering you our

A. Morris, R .

ge‘"ge LA services for another
ousman, WI

Vince Radke, MPH, RS, CP-FS, 50 years.

DAAS, CPH

Atlanta, GA

Richard L. Roberts
Grover Beach, CA

Leon Vinci, DHA, RS
Roanoke, VA

www.glogerm.com
800-842-6622

Find a Job
Fill a Job Hot Water Hand Washing o

When you need hot water hand wash
Where the compliance for your business you can
“best of the best” consult... count on reliable Ozark River Portable

Sinks®. Our instant hot water system
NEHA'’s design is more convenient; more reliable;
Career Center far more simplified to set-up and operate
than our closest competition.
First job listing FREE e Indoor and Outdoor
for city, county, and e Environmentally Friendly
state health departments ¢ Free Technical Support
with a NEHA member, and
for Educational and Call for a FREE Catalog

Sustaining members.

For more information, please &‘I

visit neha.org/professional- Ozark River
PORTABLE SINKS
development/careers _
\ 1-866-663-1982 OzarkRiver.com

December 2017 ¢ Journal of Environmental Health 37



ADVANCEMENT OF THE PRACTICE

The Role of Environmental Health
in Understanding and Mitigating
Postdisaster Noncommunicable
Diseases: The Critical Need

for Improved Interdisciplinary
Solutions

A b St a Ct Improvements in life expectancy and changes in
lifestyle have contributed to a “disease transition” from communicable to
noncommunicable diseases (NCDs). Damage to public health infrastructure
(PHI), such as sanitation and water, places people with NCDs at risk of
disease exacerbation or even death. We propose the interdisciplinary
characteristics of environmental health (EH) and the indirect, but vital, role
in maximizing treatment and care for people with NCDs demonstrates the
profession is an essential resource for addressing this problem. To explore
this proposal, five focus groups were conducted with 55 EH professionals
in Queensland, Australia. Relationships were identified between NCD
exacerbation and PHI, such as power, sanitation, services, supplies, and
water. Preparedness and response activities should focus on this priority
PHI, which will require EH professionals to be part of interdisciplinary
solutions. Recognizing this role will help protect the health of people with

NCDs during and after a disaster.

Introduction

The frequency, intensity, and severity of natu-
ral disasters across the globe have increased
in recent decades (Aitsi-Selmi et al., 2015;
Burkle, 2010; Hogan & Burstein, 2007; In-
tergovernmental Panel on Climate Change,
2014; Ryan et al., 2015a, 2015b). The major-
ity (88%) of these natural disasters have been
the result of cyclones, hurricanes, typhoons,
floods, tsunamis, or storms (United Nations
International Strategy for Disaster Reduction
[UNISDR], 2012). During the last 20 years,
the exposure of people and infrastructure to
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risk in all countries has increased faster than
vulnerability has decreased (Aitsi-Selmi et al.,
2015; Ryan et al., 2016a; UNISDR, 2015). This
increasing vulnerability highlights the need to
focus resources on assisting the most vulner-
able people affected—both directly and indi-
rectly—by a disaster (Ryan et al., 2015a).
Traditionally the focus of public health
before, during, and after a disaster has been
on communicable diseases. The actual risk
of communicable diseases, however, is low,
particularly in developed countries (Watson,
Gayer, & Connolly, 2007). A combination of
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population aging, increasing obesity and over-
weight, decreasing physical activity, environ-
mental change, and reduction in communi-
cable disease in populations across the world
has contributed to a “disease transition” to
noncommunicable diseases (NCDs) (Demaio,
Jamieson, Horn, de Courten, & Tellier, 2013;
The Sphere Project, 2011; World Health Orga-
nization [WHO], 2017a, 2017b). This transi-
tion poses a new challenge for disaster man-
agement and health systems (Connell & Lea,
2002; Murray et al., 2012).

Any disruption to public health infrastruc-
ture (PHI) such as medical access or availa-
bility, lack or quality of water, or poor sanita-
tion can result in an exacerbation of NCDs or
even death (Aldrich & Benson, 2008; Chan
& Kim, 2011; Demaio et al., 2013; Jhung et
al., 2007; Kjellstrom & McMichael, 2013;
Martine & Guzman, 2002; Rath et al., 2007;
Ryan et al., 2015a). Arguably, this risk was
first highlighted by the 47% increase in mor-
tality one year after Hurricane Katrina, which
can be attributed to NCDs (Burkle, 2010).
People at greatest risk are those with cancer,
cardiovascular diseases, diabetes, respira-
tory conditions, and renal diseases (Arrieta,
Foreman, Crook, & Icenogle, 2009; Evans,



2010; Hendrickson, Vogt, Goebert, & Pon,
1997; Loehn et al., 2011; McKinney, Houser,
& Meyer-Arendt, 2011; Ryan et al., 2015b;
Swerdel, Janevic, Cosgrove, Kostis, & Myo-
cardial Infarction Data Acquisition System
Study Group, 2014).

This challenge has been recognized global-
ly by the United Nations in the Sendai Frame-
work for Disaster Risk Reduction 2015-2030.
Item 30(k) suggests that NCDs should be
included in the design of policies and plans
to manage risks before, during, and after dis-
asters, including having access to life-saving
services (UNISDR, 2015).

In Australia, NCDs cause approximately
90% of all deaths, account for 88% of the
burden of disease, and are responsible for
83% of recurrent health expenditure (Aus-
tralian Government Department of Health,
2017; Queensland Government, 2014). The
challenge of managing NCDs stems from
a lack of initial understanding of the prob-
lem and a shortage of appropriate mitiga-
tion strategies (Lim, Chan, Alsagoff, & Ha,
2014). Healthcare providers typically focus
on the treatment aspects of NCDs with a ten-
dency to be response oriented, which alone
will not either mitigate or solve the problems
NCDs have exposed on society (Sabaté, 2003;
Tinetti, Fried, & Boyd, 2012). The challenges
posed by NCDs encompass a range of disci-
plines, and for this reason requires an inter-
disciplinary approach (Burkle, 2012; Burkle,
2014; Paans, Wijkamp, Wiltens, & Wolfens-
berger, 2013; Wessely, 2014).

The environmental health (EH) discipline
takes an interdisciplinary approach to providing
a strong basis for good public health outcomes
for individuals and communities (WHO,
2017¢). In a disaster situation, particularly
in Queensland, Australia, the profession
works across and with disciplines to address
risks relating to drinking water, hazardous
and general waste, sanitation, food safety,
communicable diseases, vector issues, and
mass gatherings (Queensland Health, 2017a;
Ryan, Davey, et al., 2013). All of which can be
considered vital for maximizing treatment and
care for people with NCDs before, during, and
after a disaster (Ryan, Davey; et al., 2013; Ryan,
Milligan, Preston-Thomas, & Wilson, 2013;
The Sphere Project, 2011).

It is the interdisciplinary characteristics of
EH and the indirect, but vital, role in maxi-
mizing treatment and care for people with

NCDs that demonstrates the profession is an
essential resource in helping address this prob-
lem. This research builds on this proposal by
exploring current and potential roles of EH in
helping understand and mitigate the impact of
cyclone, hurricane, typhoon, flood, and storm-
related disasters on people with NCDs, which
includes exploring the areas of EH that are
crucial to understanding the “how and why”
factors that contribute to NCDs and whether
or not that knowledge might lead to improved
mitigation of the impact of disasters on people
suffering from NCDs.

Methods

Data were collected through five focus groups
with 55 participants from March-August
2014 in Queensland, Australia. Two focus
groups were held in the South-West of the
state (Roma) and three in North Queensland
(Malanda [n = 2] and Townsville [n = 1]). The
focus groups were transcribed and the data
analyzed through the phases of organizing
data, data description, data classification, and
interpretation (Birks & Mills, 2011; Chamber-
lain-Salaun, Mills, & Usher, 2013; Creswell,
2013; Ryan et al., 2015b). The geographical
location and demographics for the research,
along with a description of the analysis phases,
is provided in the following section.

Geographical Location and
Demographics

We conducted the research in the Cairns
and Hinterland, Darling Downs, and Towns-
ville Hospital and Health Services (HHS) in
Queensland, Australia. These locations are
regional and rural areas, have a high burden of
NCDs, and have experienced significant natu-
ral disasters in recent years (Commonwealth
of Australian Governments [COAG], 2009;
Queensland Government, 2014), for example,
Cyclone Larry in 2006, flash flooding in the
Lockyer Valley in 2011, Cyclone Yasi in 2011,
flooding in Bundaberg in 2013, and Cyclone
Nathan in 2015 (Ryan et al., 2015c¢).

The Cairns and Hinterland HHS supports a
population of just over 280,000 and 9% of the
population are Aboriginal and Torres Strait
Islander Australians, compared with 3.5% for
Queensland (Cairns and Hinterland Hospital
and Health Services, 2014). The Townsville
HHS services a population of approximately
240,000 and 7% are Indigenous Australians
(Townsville Hospital and Health Services,

2015). The Darling Downs HHS population
is just under 280,000 people and Aboriginal
and Torres Strait Islander Australians make
up 4.2% of the population (Darling Downs
Hospital and Health Services, 2015).

Data Collection

A questionnaire was developed to guide the
discussion and help focus on understanding
the direct role EH professionals could have in
mitigating the impact of disasters on people
with NCDs. The questions related to the par-
ticipant’s experience in disaster management,
examples of PHI and the relationship with
NCDs, how disasters can impact people with
NCDs, mitigation options, and the role of EH.

A purposive sampling strategy was used to
select and recruit participants. Participants
included EH academics, officers, profession-
als, and specialists (referred to collectively as
EH professionals). This group was selected
because their perceptions, experiences, and
activities are considered crucial in influencing
disaster preparations, responses, and recovery
for cyclone, hurricane, typhoon, flood, and
storm-related disasters.

The focus groups were held as part of
regional conferences in Malanda (North
Queensland conference) and Roma (South-
West Queensland conference). The Towns-
ville focus group was held as part of an
annual Environmental Health and Disaster
Management course.

The principle of saturation was used to
determine the number of focus groups (Birks
& Mills, 2011; Creswell, 2013; Glaser &
Strauss, 1967; Mason, 2010). The point of sat-
uration was achieved after four focus groups.
The fifth focus group did not generate any new
information.

Data Analysis
The information from focus groups was tran-
scribed and thematically analyzed using a
combination of electronic analysis in QSR
NVivo 10 and Microsoft Excel. The lead
author conducted the analysis and the second
author checked for clarity and consistency.
The PHI themes identified by Ryan and
coauthors (2016b) in the disaster setting were
used to guide the data description, classifica-
tion, and interpretation. For this reason, PHI
described by participants was grouped into the
themes of water, sanitation, equipment, com-
munication, physical structure, power, gover-
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TABLE 1

Communication

Descriptions of Public Health Infrastructure

Theme Descriptors Similar Focus Group Descriptors
With Literature (n = Focus Group, n = Literature)

Information systems (sheets), social
media, telephone

Community meetings, community messaging, education/training, Facebook, information sheets,
newspapers, police communications, radio, social media, SMS, Twitter, telephone, television (n= 14,
n=18)

Equipment

Beds (bedding)

Bedding, camp beds, cooking facilities, earthmoving equipment, mattresses, trucks (n=7, n=9)

Governance

Command/control/coordination,
disaster system, government

Command/control/coordination, disaster plans, district disaster management groups, emergency,
environmental health, evacuation, evacuation plans, exercising plans, federal government, food
safety, legislation, local disaster management groups, policies and procedures, private businesses,
public health plans, state government, sustained education programs (n=17, n=14)

Physical structure

Hospitals (health facilities), housing,
shelters

Accommodations, boating facilities, camps, caravan parks, churches, community halls, cyclone
shelters, evacuation centers, food storage, hospitals, housing, licensed premises/businesses, local
council buildings, medical centers, places of refuge, police—citizens youth clubs, private homes,
schools, sewage treatment plants, shelters, showgrounds, sports venues (n = 23, n=16)

Power Generators, power, power supply Back-up generators, fuel supply, generators, power, power supply (n= 5, n=8)
Prevention Prevention (of disease) Disease control, prevention of disease (n=2, n=4)
Sanitation Hygiene (personal), medical waste Asbestos management, central washing areas, cleanup of putrescible matter, environmental
(management), sewage (systems), health inspections of houses, landfills, medical waste management, personal hygiene, septic,
solid waste (collection), waste disposal | sewage, sewerage supply, sewage treatment, showers/bathing areas, solid waste treatment, toilet
(facilities), waste management, water paper, toilets, toothbrushes, toothpaste, waste, waste disposal facilities, waste facilities, waste
treatment (plants) management, water, water treatment plants, water purification, water sampling (7= 27, n = 14)
Services Education (educating public), Access to medication, asbestos cleanup, catering, child care centers, cleaning services/facilities,
environmental health (inspections community health centers, community-related services, dental services, doctors, educating public,
and assessments), food safety environmental health inspections and assessments, evacuation center inspections, food premises,
(inspections), healthcare (providers/ food safety inspections, general practice, healthcare, health promotion, health-related services,
program), health promotion, nursing inspecting septic systems, licensed premises, medical care/surgeries, medication dispensing,
homes, pharmacies medication supply, medications, mobile morgues, morgues, mosquito control, mosquito response,
nursing homes, oxygen, pharmacies, pharmacists, public and private hospitals, evacuation center
setup (n= 35, n=34)
Supplies Food, food supply, fuel, medications, Compounding pharmacies, drug supplies, first aid kits, food, food supplies, fuel for generators, fuel,
pharmaceuticals (supplies), water medications, medical supplies, medication supply, oxygen supplies, pharmaceuticals, pharmacists,
(sources) water (n =14, n=16)
Surveillance Assessment, health data Damage assessment, statistics on status of food premises, data collection, health records, personal
(data collection) information, public health data, surveys of evacuation centers prior to activation, understanding
disease priorities (n= 8, n = 6)
Transport Aircraft/airport, road/transport Access to laboratory services, access to waste landfill, aircrafts, delivering drugs, evacuation,
networks, roads, transportation floating medication, helicopters, logistics, road networks, roads, transport networks, transport,
transportation, trucks (n= 14, n=9)
Water Dams/reservoirs, water supply Reservoirs, town water supply, water bottles, water supply (n= 4, n=4)
Workforce Nurses, pharmacists, public health Contractors, doctor at evacuation center, doctors, electrical contractors, engineers, environmental
officials/environmental health officers | health officers, nurses, pharmacists, volunteer groups (n= 9, n=15)
Other N/A Animals (chickens) at evacuation centers, pet care, pounds (17 = 4)

nance, prevention, supplies, service, transport,
and surveillance (Ryan et al., 2016b). During
the analysis, another category of “other” was
created for any data that did not align with
PHI themes. This process also provided an
opportunity to validate PHI themes and priori-
ties before, during, and after a disaster.

The terms used to guide the analysis were
based on the NCDs with the highest burden
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in Queensland, Australia, and those consid-
ered at greatest risk during the “acute phase”
postdisaster (the first 4 weeks) due to their
reliance on PHI for treatment and care (Health
Council of the Netherlands, 2006; Queensland
Government, 2014). These NCDs included
cardiovascular diseases, cancers, respira-
tory conditions, and diabetes. The focus was
people who already had an NCD, rather than

those who might have developed a condition
due to disaster exposure. During the analysis,
three additional themes for NCDs were identi-
fied and used: renal diseases, NCDs (general),
and other.

Ethics approval was provided by James
Cook University (H4871) and Townsville
Hospital and Health Service Human Research
Ethics Committee (HREC/13/QTHS/251).



Results

Participants

All of the 55 participants except one had
experienced a disaster professionally (85%, n
=47) and/or personally (38%, n = 21). Of this
group, 15% (n = 8) had experienced a disaster
both professionally and personally. The most
common disaster type experienced profes-
sionally was a flood (31%, n = 17), followed
by a combination of cyclone (included hur-
ricane and typhoon), flood, storm, tornado,
tsunami, or fire (43%, n = 20), cyclone (21%,
n = 14), and an earthquake (2%, n = 1). From
a personal perspective, a flood (43%, n = 9)
was the most common disaster, followed by
multiple disaster types such as cyclone, flood,
storm, or fire (29%, n = 6), cyclone (24%, n =
5), and an earthquake (5%, n = 1).

The disasters experienced were pre-
dominately cyclones, floods, and storms in
Queensland, Australia. Other disaster types
experienced included: Indian Ocean Tsunami
in the Maldives (2004); Hurricane Katrina in
the U.S. (2005); bushfires in Victoria, Aus-
tralia (2009); earthquake in Christchurch,
New Zealand (2010); and tornadoes in Tus-
caloosa and Birmingham, Alabama, in the
U.S. (2011).

The majority of participants were from gov-
ernment agencies (84%, n = 46) and included
60% (n = 33) from local government and 24%
(n = 13) from state government. The remain-
ing participants were nongovernmental orga-
nizations (7%, n = 4), students (4%, n = 2),
and those outside Australia (5%, n = 3). The
participants from outside Australia were from
New Zealand (n = 1), Papua New Guinea (n =
1), and the US. (n=1).

The majority (67%) of participants iden-
tified their current role as an EH officer (n
= 37), followed by EH manager (n = 7), EH
coordinator (n = 3), health promotion (n = 3),
student (n = 2), other roles including general
practitioner (n = 1), administration (n = 1),
and project manager (n = 1).

Public Health Infrastructure
Descriptors

The focus groups identified 182 different
descriptors of PHI, which were grouped
into 14 themes. In comparison, Ryan and
coauthors (2016b) identified 167 different
descriptors for PHI in the literature, which
were grouped into 13 themes. The PHI

themes used in this research included com-
munication, equipment, governance, physi-
cal structure, power, prevention, sanitation,
services, supplies, surveillance, transport,
water, workforce, and other. The data were
analyzed by identifying similarities and
comparing the number of descriptors iden-
tified in the literature and focus group de-
scriptors (Table 1).

Disaster Impact on Public Health
Infrastructure

The participants described various impacts
of disasters on PHI and proposed resilience
strategies (Table 2).

Impact on public health infrastructure: The
research found disasters impact commu-
nication, governance, physical structure,
power, sanitation, services, supplies, trans-
port, and water. For example, governance
impacts included difficulty in establishing
EH involvement in recovery, food transferred
without temperature control, and volunteers
handling hazardous items. Also, supplies can
be impacted, which results in people run-
ning out of medications, transport options
reduced, food shortages, poor water qual-
ity affecting reverse osmosis systems, and
compounding pharmacies. Other impacts
included pets not being allowed in evacua-
tion centers, people with pets staying outside
evacuation centers, and a difficulty in con-
vincing farmers to evacuate when their live-
stock is at risk.

Resilience strategies: The research found
resilience strategies should be focused on com-
munication, governance, transport, and work-
force. For example, communication could be
enhanced through community briefings, par-
ticularly about the precautions required prior
to an evacuation. Also, workforce strategies
should include recognizing that EH profes-
sionals are generally based in communities
impacted.

Disaster Impact by Public Health
Infrastructure and Noncommunicable
Diseases

Relationships were identified between PHI
and NCDs: power, sanitation, services, sup-
plies, transport, and water. The PHI themes
not described as having a relationship with
NCDs after disasters were communication,
equipment, governance, physical structure,
surveillance, and workforce.

The reported impact of disasters by PHI
and NCDs is provided in Table 3 and dis-
cussed in the following:

e Power: A power outage was reported to
affect people with respiratory conditions,
renal diseases, and more generally those
with NCDs who are reliant on power for
treatment and care.

* Prevention: If, prior to a disaster, NCDs
were poorly managed and there was a lack
of planning (e.g., no plans for accessing
back-up inhalers for people with asthma),
there was an increased risk of poor health
outcomes.

o Sanitation: The greatest impact of poor
sanitation was for people with diabetes and
asthma. The diabetes impact related a greater
risk of infection during a cleanup. For people
with asthma, increased mold growth could
result in acute exacerbation. More generally,
people with NCDs were immunocompro-
mised, making them vulnerable to infection.

o Services: A loss of services resulted in inter-
rupted treatment and care for people with
cancer, cardiovascular diseases, diabetes,
respiratory conditions, and renal diseases.
The impact on people with cancer related to
a lack of services and increasing the risk of
acute care being required that was not avail-
able. For cardiovascular diseases, a lack of
ongoing care increased the risk of myocar-
dial infarction or heart attack. Respiratory
and renal conditions were at risk because
these patients require help during a power
outage. The general impact was due to treat-
ment and care programs often falling by the
wayside during disasters.

o Supplies: The greatest impact of supplies
failing was on people with respiratory
conditions. This impact was due to gen-
erators for oxygen and respiratory equip-
ment running out of fuel. More generally
for people with NCDs, there was a lack of
medication, and inadequate food supplies
placed people with food allergies at risk.

e Transport: When a disaster impacted trans-
port, there was a reduction in access to treat-
ment and care, fresh produce, and supplies.

* Water: The impact of disasters on water
had the greatest risk for people with renal
diseases. The result was a loss of safe water
for dialysis treatment.

The mitigation strategies were categorized
into PHI themes of communication, gover-
nance, prevention, services, surveillance, and
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TABLE 2

Reported Impact of Disasters on Public Health Infrastructure and Proposed Resilience Strategies

Public Health Reported Impact Proposed Resilience Strategies
Infrastructure

Communication e Social media resulted in inaccurate messages. e Briefing community about precautions prior
to an evacuation.
Governance e Environmental health (EH) involvement in recovery was difficult to establish. e Trucking in safe drinking water rather than using
« \lolunteers without training handled hazardous items such as asbestos. unsafe reticulated water.
¢ Food products transferred without temperature control. e Monitoring the donation of food safety at
evacuation centers.
e |f a task cannot be allocated, it will become a
responsibility for EH.
Physical structure e Qlder people had no bed or food. -
Power e Resupply of fuel for generators was lacking during a disaster. -
e Generators ran out fuel for people requiring oxygen.
e Refrigeration and sewerage treatment plant had issues.
e Oxygen and dialysis patients required assistance during power outage.
e Power outage resulted in respirators shutting down.
Sanitation e People who were immunocompromised and/or had noncommunicable -
diseases were susceptible to infections after a disaster.
Services e Access to medication and medical care was reduced. -
e | ack of care resulted in acute myocardial infarction or heart attack.
e For cancer patients, a lack of care resulted in their condition deteriorating.
e Cleaning facilities were lacking.
e Tidal surge affected ashestos cleanup in disaster areas.
Supplies e People who required oxygen and drugs ran out of these during a cyclone. -
e Oxygen and medications almost nonexistent after cyclones.
e Food supplies reduced.
Transport e Transport options reduced for those requiring treatment and the elderly. e Distributing medication by helicopter.
e Milk and bread sold out due to road closures. e Floating medication across creeks.
Water e Water quality was poor. -
e Contaminated water went through reverse osmosis systems.
o Safe water supply was lacking for compounding pharmacies and dialysis.
Workforce e Doctors burnt out quickly. e EH covering public health issues associated
with disasters.
e Doctors and pharmacists staying to care
for people.
e Establishing a strong EH network.
Other e No pets were allowed in evacuation centers. -
e People with pets stayed outside evacuation centers.
e Hard to convince farmers to evacuate when their livestock is their cashflow.

Note. There were no reported impacts or proposed resilience strategies for the following public health infrastructures: equipment, prevention, and surveillance.

workforce. Within each theme, a potential

role for EH was identified. A description of

the mitigation strategies is in Table 4 and dis-
cussed in the following:

o Communication: Communication could be
used to discuss preparedness individually
with people who have NCDs, and more
broadly the community. For effective com-
munication, multiple methods should be
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used including newspaper, radio, social
media, and television. It was important
that the communication instructed people
to be self-sufficient and was clearly linked
with the local disaster coordination system.
Any direct communication with patients
should be led and guided by clinicians.

Governance: Establishing and maintain-
ing governance structures would help to

mitigate the impact of disasters on people
with NCDs. These governance structures
should include ensuring government and
nongovernmental organizations had a
clear understanding of roles and respon-
sibilities, working in partnership across
jurisdictions, and community-based plans.
Hospital and interagency planning was
required, along with the testing of plans



TABLE 3

Reported Impact of Disasters by Public Health Infrastructure and Noncommunicable Diseases (NCDs)

Public Health Cardiovascular Diabetes Respiratory Renal Diseases NCDs (General)

Infrastructure

Power Patients who required Patients who Generators used inside,

oxygen needed help required dialysis which resulted in carbon
during power outage; needed help during monoxide poisoning.
generators for oxygen power outage.

and respiratory

equipment ran out

of fuel.

Prevention If NCDs were poorly
managed prior, there was
an increased risk of poor
outcomes after a disaster.

Sanitation Person with Asthma reactions People who were im-

diabetes cut foot | resulted from exposure munocompromised or had
while cleaning, to mold after a flood. an NCD were susceptible to
and then died infections after a disaster.
due to infection.

Services Lack of Lack of ongoing Patients who required Patients who Chronic disease

services care increased oxygen needed help required dialysis management programs
resulted in risk of acute during power outage; needed help during fell by the wayside during
cancer patients | myocardial asbestos exposure due power outage. emergencies.
requiring acute | infarction or to inadequate cleanup.
care that was heart attack.
not available.
Supplies Generators for oxygen Lack of medication;
and respiratory people who required drugs
equipment ran out of often ran out of supplies;
fuel; little to no fuel medications could be
resupply for generators almost nonexistent after
during a disaster. cyclones; people with food
allergies were at risk if
inadequate food.

Transport Reduced transport options
for the elderly and for
people who required
treatment.

Water Loss of safe water

supply for dialysis;
contaminated water
in reverse osmosis
systems.
Note. There were no reported impacts for the following public health infrastructures: communication, equipment, governance, physical structure, surveillance, workforce, and other.

for people with NCDs, particularly people
who cannot self-medicate at home.

* Prevention: Prevention can be a mitigation
strategy by empowering people to take
care of their own health. This strategy can
include individual planning, sustained
education, and training campaigns.

o Services: Targeted services, such as basing
doctors at evacuation centers to maintain
treatment, were identified as strategies to

help mitigate the impact of disasters on
people with NCDs.

Surveillance: By establishing and maintain-
ing surveillance, the impact of disasters on
people with NCDs can be reduced. This
mitigation of impact could be achieved
by having central registration points for
people with NCDs and maintaining regis-
tries of people at risk. Rapid and regular
surveys of evacuation centers and other

infrastructure could be used to understand
community needs before, during, and after
a disaster.

Discussion

To effectively reduce the risk disasters pose
to people with NCDs, it is critical for the
EH profession to be part of interdisciplin-
ary solutions. This inclusion is particularly
important because the work of the EH pro-
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fession interweaves across various disciplines
and stakeholders (Anderson, Naujokas, &
Suk, 2015). For example, safe water is impor-
tant for clinicians overseeing dialysis treat-
ment. Achieving reduced risk will require
working collaboratively with individuals, the
community, government, and other entities
to achieve the best outcome for people with
NCDs. To implement this approach, a num-
ber of strategies are recommended.

1. Expand Environmental Health
Disaster-Related Activities to Include
Noncommunicable Diseases

This change could easily be achieved by
building on existing roles in the disaster set-
ting, which include monitoring and assessing
public health risks before, during, and after a
disaster. To achieve this change, an authen-
tic trespassing of professional boundaries is
required; for example, combining a team of
“Integrative expertise” that could include
clinicians, engineers, and EH professionals
working together to prepare for and respond
to disasters (MacLachlan, 2009).

The first step to achieve this integration
would be for a global leader in EH and disas-
ter management, such as the International
Federation of Environmental Health or the
National Environmental Health Association,
to actively seek involvement in developing
local, national, and international strategies
to address the challenges faced by NCDs.
Achieving this integration would reflect the
emerging risks, diversity, and intensity of
recent disasters and show a sign of maturity
within EH and disaster management systems
(Burkle, 2015). Most importantly, the result
would be a credible step towards improved
health outcomes for people with NCDs
before, during, and after a disaster.

The potential for the profession to
achieve this expansion is highlighted by
the UNISDR. Item 30(k) states that chronic
diseases (NCDs) need to be included in
the design of disaster policies and plans
(UNISDR, 2015). Specific EH measures may
include interweaving and combining disas-
ter strategies, such as protecting essential
equipment/infrastructure, mapping vulner-
abilities within a community, and helping
stockpile essential medicines (Anderson et
al., 2015; Calkins, 2015; Ryan et al., 2015b;
WHO, 2011). This approach would help
ensure people with NCDs have ongoing and/
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TABLE 4

Mitigation Strategies

Public Health Mitigation Strategy Role for
Infrastructure Environmental Health
(Theme)
Communication Accessible training Yes
Clinicians discussing preparedness with patients No, clinician led
Communication that meets community needs Yes
Communication to the disaster coordination center Yes
Educating patients to be self-sufficient No, clinician led
Educating people before, during, and after Yes
a disaster
Facebook, newspaper, radio, SMS warnings, Yes
television, Twitter
Two-way communication Yes
Governance Clear understanding of roles and responsibilities Yes
Coordination Yes
Community-based plans Yes
Federal government, state government, and private Yes
businesses to partner with jurisdictions
Hospital disaster plans Yes
Interagency plans Yes
Plans for people with noncommunicable diseases Yes
(NCDs) who cannot self-medicate at home
Plan testing Yes
Prevention Individual plans No, clinician led
People with NCDs have redundancies in place No, clinician led
Empower people to take care of their own health No, clinician led
Sustained education and training campaigns Yes
Capacity building Yes
Community resilience Yes
Services Doctor at evacuation center Yes, combined with
clinicians
Maintain chronic disease management Yes, combined with
clinicians
Surveillance Central registration point Yes
Registry of dialysis patients Yes
Surveys of evacuation centers prior to activation Yes
Understand community needs Yes
List of vulnerable populations Yes
Workforce Training in environmental health Yes

Note. The following public health infrastructures did not have mitigation strategies or roles for environmental health:

equipment, physical structure, power, sanitation, supplies, transport, water, and other.




or rapid access to life-saving services during
and after disasters (UNISDR, 2015).

2.Create Targeted Mitigation Strategies
The reported impact of disasters on people
with NCDs demonstrates the need for mitiga-
tion strategies to be targeted towards specific
PHI. There should be a focus on maintaining
communication, governance, power, preven-
tion, sanitation, services, supplies, transport,
water, and workforce (Tables 2 and 4). For
example, communication could be enhanced
through community briefings, particularly
about the precautions required prior to an
evacuation. Also, workforce strategies should
recognize that EH professionals are gener-
ally based in the communities impacted and
are responsible for creating and maintain-
ing environments that promote good health
(Enhealth Council, 1999).

The relationships identified between the
impact of disasters on PHI and NCDs further
demonstrate the need for a targeted approach
(Table 3). For example, there are relation-
ships between NCDs and the PHI of power,
sanitation, services, supplies, transport, and
water. By focusing on this PHI, the EH pro-
fession would be engaged as part of the inter-
disciplinary solution.

3. Conduct Research to Measure and
Monitor Progress and Effectiveness
Further research is required to measure
whether or not the recommended mitiga-
tion strategies, including expanding the role
of EH and an interdisciplinary approach,
make a difference to maximizing treatment
and care for people with NCDs. This future
inquiry should be guided by the major NCDs
identified by WHO (cancer, cardiovascular,
chronic respiratory, and diabetes) and the
relationship with PHI identified in this article
(Ryan et al., 2015b).

Finally, to properly address the risks that
disasters pose to the health of people with
NCDs, clinicians, engineers, and govern-
ment and nongovernment agencies need to
truly understand how the EH profession can
assist them. The challenges posed by NCDs
encompass a range of disciplines that overlap
with the core elements of the EH profession.
Although this research has provided a use-
ful basis for this change to occur, there is a
need for ongoing workshops, dialogue, and
training on this issue at local, national, and

international levels. This work would better
define the role of EH and help implement
strategies to maintain treatment management
and care for people with NCDs. Ultimately,
achieving this goal will help implement the
Sendai Framework and, most importantly,
assist in protecting the health and well-being
of people with NCDs before, during, and
after a disaster.

Limitations

The research was influenced by the lead
author’s studies and work in public health
and disaster management in Australia at local,
state, and national levels and across the Asia—
Pacific. To address this limitation, the sec-
ond author checked the data and all authors
reviewed the results.

This research was limited to cyclones,
floods, and storms in Australia, because these
events account for 75% of all disasters and
80% of disaster-related economic losses in
Australia (PreventionWeb, 2015). Extreme
heat and wildfires are other well-known
and significant hazards in Australia (Coates,
Haynes, O'Brien, McAneney, & de Oliveira,
2014; Hughes & McMichael, 2011). The
long-term impact of these hazards on PHI,
such as access to healthcare, healthy food,
and clean water, is minimal when compared
with flood, cyclone, and storm-related disas-
ters (Coates et al., 2014; Hughes & McMi-
chael, 2011).

A focus on regional and rural areas in
the state of Queensland, Australia, could
be considered a limitation. This state and
the selected locations, however, have expe-
rienced the majority of large scale and dev-
astating natural disasters in recent years,
including cyclones, damaging storms, and
far-reaching floods (Australian Government
Department of Health, 2008, COAG, 2009):
for example, cyclones Larry (2006), Yasi
(2011), Ita (2014), and Marcia (2015); flash
flooding in the Lockyer Valley towns of With-
cott, Grantham, and Gatton (2011); flooding
in Brisbane/Ipswich (2011) and Bundaberg
(2013) (Ryan et al., 2015c¢). For this reason,
it is proposed that the findings can be trans-
ferred to the same disaster types across the
world where there are similar disease burdens
and trends.

Another potential limitation is transfer-
ability of the findings outside high-income
countries. For this reason, caution should

be taken in applying the results to low- and
middle-income countries, as the NCD priori-
ties might change.

Conclusion

EH professionals are not only well placed to
help reduce the impact of disasters on people
with NCDs, but are an essential resource in
better understanding and mitigating the prob-
lem. The EH profession needs to be part of the
interdisciplinary solution to this challenge.
EH professionals are often employed in com-
munities where disasters occur and the core
elements of their work are indirectly linked
to maximizing treatment and care for people
with NCDs. Disasters impact power, sanita-
tion, services, supplies, transport, and water,
which increases the risk of treatment, manage-
ment, and care for people with NCDs being
interrupted. The result is an increased risk of
a severe exacerbation of an existing illness, or
even death. An expansion of focus to include
NCDs is a new concept for the EH profession.
By recognizing, defining, and implementing
this potential solution, government and non-
governmental agencies will be better situated
to implement UNISDR. Most importantly, the
result will be a significant step toward helping
protect the health of people with NCDs before,
during, and after a disaster. %
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Nomination packages should he e-mailed to

Craig A. Shepherd at shep1578@gmail.com.

Files should be in Word or PDF format.

For more information about the award nomination, eligibility,
and the evaluation process, as well as previous recipients of the

award, please visit sanitarians.org/awards.
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» DIRECT FROM AAS

Healthy People 2030
and Environmental Health

Editor’s Note: In an effort to provide environmental health profes-
sionals with relevant information and tools to further the profession, their
careers, and themselves, NEHA has teamed up with the American Academy
of Sanitarians (AAS) to publish two columns a year in the Journal. AAS is an
organization that “elevates the standards, improves the practice, advances
the professional proficiency, and promotes the highest levels of ethical
conduct among professional sanitarians in every field of environmental
health.” Membership with AAS is based upon meeting certain high standards
and criteria, and AAS members represent a prestigious list of environmental
health professionals from across the country.

Through the column, information from different AAS members who are
subject-matter expects with knowledge and experience in a multitude of
environmental health topics will be presented to the Journal’s readership.
This column strengthens the ties between both associations in the shared

purposes of furthering and enhancing the environmental health profession.

he Healthy People initiative provides
T science-based national goals and ob-

jectives with 10-year targets designed
to guide national health promotion and dis-
ease prevention efforts to improve the health
of all people in the U.S. The most recent
version, Healthy People 2020, identifies en-
vironmental health objectives that focus on
six themes: outdoor air quality, surface and
groundwater quality, toxic substances and
hazardous wastes, homes and communities,
infrastructure and surveillance, and global
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environmental health (U.S. Department of
Health and Human Services, 2017).

In planning national priorities for the decade
to come, the U.S. Department of Health and
Human Services (HHS) solicited comments on
the proposed framework for Healthy People
2030, including the plan of action and over-
arching goals. In response to this open solici-
tation, the American Academy of Sanitarians
(AAS) recently submitted the following com-
ments focused on the education and training
of the environmental health workforce.

ADVANCEMENT OF THE PRACTICE

Charles D. Treser, MPH, DAAS
University of Washington, Seattle

Welford C. Roberts, PhD,
RS, REHS, DAAS

Michéle Samarya-Timm, MA, HO,
MCHES, REHS, DAAS
Somerset County Department of Health

Environmental health professionals are the
bedrock foundation of public health. Since
the development of the actual practice of
environmental health during the 19th and
20th centuries, it has become evident that
government has a responsibility to protect
the environment that humans depend upon
for their survival and well-being, including
food and water safety, air quality, control and
proper disposal of waste products, safe and
healthy housing, etc.

Despite the essential role of environmen-
tal health professionals in helping to pro-
tect the public, environmental health is not
always well represented in public discourse.
In media coverage, for instance, stories rarely
use the terms environmental health or envi-
ronmental public health, even when discuss-
ing issues that fall within the field’s boundar-
ies. In addition, environmental health practi-
tioners are rarely represented to the public’s
eye and are notably absent from media cov-
erage on areas where they are subject matter
experts (O’Neil, Simon, Haydon, & Kendall-
Taylor, 2012).

Itis not a far reach to presume that the lack
of widespread professional visibility has led
to a decreased perception in the importance
of the environmental health workforce. For
years, state and local public health agencies
have reported substantial workforce losses
and other challenges to the environmental
health workforce. At the turn of the 21st cen-
tury, an estimated 250,000 environmental



health professionals were working in the U.S.
According to the Association of State and
Territorial Health Officials and the National
Association of County and City Health
Officials (NACCHO), more than 50,600 state
and local environmental health workforce
jobs have been lost since 2008 (NACCHO,
2013). This number represents approxi-
mately 22% of the total state and local envi-
ronmental health workforce.

“Credentialed environmental health prac-
titioners, where they exist, have strong sci-
ence degrees, routinely partner with the reg-
ulated community, and understand cultural
sensitivities because they live in the com-
munities in which they serve. These valu-
able workforce characteristics help ensure a
healthy and prosperous society,”, said David
Dyjack, executive director and CEO of the
National Environmental Health Association
(NEHA, 2017). Many states, however, have
never adopted credentialing requirements
or are sunsetting these requirements, even
though the nature of the field is greatly
expanding to deal with natural and man-
caused disasters, new potential health
threats from climate change, new materi-
als and processes, demographic shifts, and
increased travel and trade resulting in the
transport of infectious agents around the
globe, just to name a few.

According to William Barnes, NACCHO
acting executive director and chief program
officer, protecting the safety of the water we
drink, the food we eat, and the air we breathe
requires that local health departments have a
strong, capable environmental health work-
force. Nationally, we need to provide support
for these hard-working professionals that
serve people in our communities every day
(NEHA, 2017).

Environmental health professionals at
federal, state, local, tribal, and territorial
levels are on the front lines in preventing ill-
ness. They ensure the safety of food service
establishments, investigate environmental
causes of foodborne and waterborne out-
breaks, and respond to outbreaks and other
disasters. Environmental health programs
across the country are very diverse, but
are often the home for the permitting and
inspection for drinking water and wastewa-
ter, restaurants, swimming pools, and other
facilities. In addition to food and water, the
environmental health service system is also

engaged in sustainable development, vector
control, air quality, and injury prevention.
The military services also have environmen-
tal health professionals who address issues
similar to their civilian counterparts, as well
as specialize in and respond to issues that
are unique to military activities, operations,
and deployments. Military service environ-
mental health professionals and environ-
mental health officers from the U.S. Public
Health Service are often mobilized to sup-
port domestic and international humanitar-
ian and disaster relief efforts.

A strong, sustained, and prepared environ-
mental health workforce is needed to meet
today’s challenges and to improve the health
and safety of all. Our country’s ability to pro-
vide safe food and water rests on seamlessly
integrating information and expertise related
to the host, agent, and environmental aspects
of disease and outbreaks. Environmental
health programs represent a key segment of
the multidisciplinary approach required to
ensure safe food and water in the U.S.

Environmental health professionals play a
crucial role in decreasing illnesses in our com-
munities and protecting people from traditional
and emerging environmental factors that might
adversely affect human health. As a result, the
workforce challenges facing this critical compo-
nent of the public health system are a concern
for public and community health.

Given the diversity and complexity of
recent environmental health issues that have
been a high priority for public safety (e.g.,
lead contaminated drinking water, food
tainted with E. coli, and potential outbreaks
of Zika virus), it is essential to ensure that
the U.S. has a highly skilled workforce to find
the best solutions and protect future genera-
tions. Therefore, AAS strongly recommends
that the education and training of existing
and new environmental health professionals
be a national public health goal.

HHS will review and use comments
received to develop the final version of the
Healthy People 2030 framework. It is antici-
pated that HHS will provide an opportunity
for further public comment on the proposed
objectives that were informed through input
such as the comments provided by AAS.
Following this process is important to envi-
ronmental health advocacy and all environ-
mental health professionals are essential
players in the dialogue. We each have a role

within our spheres of influence to help assure
enhanced local, national, and global under-
standing, inclusion, and support of environ-
mental health and the environmental health
profession. As we take environmental health
into the next decade and beyond, we can
amplify the messages of who we are and what
we do to achieve the vision of healthy people
in healthy environments.

Information on Healthy People 2030, its
development process, and comment opportu-
nities can be found at www.HealthyPeople.gov.
an

Corresponding Author: Michéle Samarya-
Timm, Health Educator/Registered Environ-
mental Health Specialist, Somerset County
Department of Health, PO. Box 3000, 27
Warren Street, Somerville, NJ 08876.

E-mail: samaryatimm@co.somerset.nj.us.
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» DIRECT FROM CDC ENVIRONMENTAL HEALTH SERVICES BRANCH

Food Safety Program
Successes in Providing the
10 Essential Environmental
Public Health Services

9

Justin Gerding,
MPH, REHS

Francoise Tete LLaura Brown

* Essential Service 6: Enforce laws and regu-
lations that protect environmental public
health and ensure safety (98%);

® Essential Service 3: Inform, educate, and

empower people about environmental

public health issues (90%); and

Essential Service 8: Assure a competent envi-

ronmental public health workforce (85%).

About only half of the programs, however,
reported providing the following essential
services (Figure 1):

* Essential Service 1: Monitor environmen-
tal and health status to identify and solve
community environmental public health
problems (55%);

Editor’s Note: NEHA strives to provide up-to-date and relevant
information on environmental health and to build partnerships in the
profession. In pursuit of these goals, we feature a column from the
Environmental Health Services Branch (EHSB) of the Centers for Disease
Control and Prevention (CDC) in every issue of the Journal. .

In these columns, EHSB and guest authors share insights and information
about environmental health programs, trends, issues, and resources. The
conclusions in this column are those of the author(s) and do not necessarily
represent the official position of CDC.

Francoise Tete is an Oak Ridge Institute for Science and Education
(ORISE) fellow with CDC’s National Center for Environmental Health. CDR

Justin Gerding is an environmental health specialist with EHSB. Laura

Brown is a behavioral scientist with EHSB.

ost state and local health depart-
M ments in the U.S. have food safety
programs that deliver important
services such as food safety education, res-
taurant inspections, and investigations of
foodborne illness outbreaks (Association of
State and Territorial Health Officials, 2014;
National Association of County and City
Health Officials, 2016). In 2016, the Centers
for Disease Control and Prevention’s (CDC)
National Center for Environmental Health
surveyed local and state food safety programs
to learn how they use and apply the 10 Es-
sential Environmental Public Health Services
(Table 1) that programs should provide to
protect and improve environmental health
(CDC, 2014, 2017).
We surveyed every state department of
health’s food safety program and a random
sampling of food safety programs at local
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health departments. The survey asked pro-
gram respondents to identify the
* 10 essential services their food safety pro-
gram provided,
¢ three services they thought were most
important for their program to provide, and
* resources that could help their food safety
program provide better services to the public.
Almost 18% (87) of the surveyed pro-
grams responded to the survey. Although
this response rate was low, the data provide
some insight into the status of the 10 Essen-
tial Environmental Public Health Services
provided by food safety programs and the
resources needed for increasing capacity.

Essential Services Provided

Most survey respondents said their programs
provided the following essential services
(Figure 1):

* Essential Service 9: Evaluate effectiveness,
accessibility, and quality of personal and
population-based environmental public
health services (53%);

¢ Essential Service 4: Mobilize commu-
nity partnerships and actions to identify
and solve environmental health problems
(51%); and

* Essential Service 10: Research for new
insights and innovative solutions to envi-
ronmental public health problems (48%).

Most Important Essential

Services to Provide

When asked which three essential services they

rated as most important for their programs to

provide to the public, respondents most fre-

quently listed the following (Figure 1):

* Essential Service 6: Enforce laws and regu-
lations that protect environmental public
health and ensure safety (85%);

® Essential Service 3: Inform, educate, and
empower people about environmental
public health issues (68%); and



TABLE 1

10 Essential Environmental Public Health Services

# Essential Service

1 Monitor environmental and health status to identify and solve community environmental
public health problems.

2 Diagnose and investigate environmental public health problems and health hazards in
the community.

3 Inform, educate, and empower people about environmental public health issues.

4 Mobilize community partnerships and actions to identify and solve environmental
health problems.

5 Develop policies and plans that support individual and community environmental public
health efforts.

6 Enforce laws and regulations that protect environmental public health and ensure safety.

7 Link people to needed environmental public health services and assure the provision of
environmental public health services when otherwise unavailable.

8 Assure a competent environmental public health workforce.

9 Evaluate effectiveness, accessibility, and quality of personal and population-based

environmental public health services.

10 Research for new insights and innovative solutions to environmental public health problems.

Available online at www.cdc.gov/nceh/ehs/10-essential-services/index.html.
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¢ Essential Service 8: Assure a competent envi-
ronmental public health workforce (49%).

Less than 10% of respondents listed the fol-
lowing essential services as most important
for their programs to provide to the public
(Figure 1):

¢ Essential Service 7: Link people to needed
environmental public health services and
assure the provision of environmental pub-
lic health services when otherwise unavail-
able (8%);

* Essential Service 4: Mobilize community
partnerships and actions to identify and
solve environmental health problems (6%);

* Essential Service 9: Evaluate effectiveness,
accessibility, and quality of personal and
population-based environmental public
health services (6%); and

* Essential Service 10: Research for new
insights and innovative solutions to envi-
ronmental public health problems (5%).

Provision of Better Services

When asked which three resources could

help their food safety program provide better

services to the public, more than half of the

respondents identified the following (Figure 2):

* receiving financial resources (70%),

* (raining of existing staff (69%),

* acquiring information technology (e.g.,
more computers) (53%), and

* recruiting new staff or staff with special-
ized skills (52%).

Summary

The majority of the programs we surveyed
provided the same three essential services. The
majority of programs also rated these same
three services as most important to provide,
indicating that food safety programs are deploy-
ing their resources where they think they are
most needed. There were, however, four essen-
tial services that about only half of the surveyed
food safety programs provided, suggesting that
food safety programs might not have the ability
to provide all 10 essential services.

Our data provide some insight into why
food safety programs might not be able to
provide all 10 essential services. Over half
of program respondents said that additional
resources in the areas of finances, training of
existing staff, acquiring information technol-
ogy, and recruiting new or skilled staff would
be important in helping them provide better
services to the public.
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Individual food safety programs may wish
to consider using the Environmental Public
Health Performance Standards to conduct an
in-depth self-assessment of their delivery of
the 10 Essential Environmental Public Health
Services (CDC, 2014). Safe drinking water
and vector control programs have used this
assessment framework to identify strengths
and weaknesses associated with their provi-
sion of the essential services (Gerding et al.,
2016; Lamers & Hubbard, 2017). The assess-
ment results can provide valuable informa-
tion for planning and implementing perfor-
mance improvement projects to increase the
effectiveness and efficiency of services.

Additionally, the 10 Essential Environmen-
tal Public Health Services are incorporated
into the Public Health Accreditation Board’s
standards (Public Health Accreditation Board,
2014). Food safety programs at health depart-
ments that are preparing for accreditation or
are already accredited could realize benefits by
improving their performance of the 10 essen-
tial services and contributing to their health
department’s accreditation efforts. To learn
more about the 10 Essential Environmen-
tal Public Health Services and performance
improvement, please visit www.cdc.gov/nceh/
ehs/activities/performance. html. g%

Acknowledgements: We thank the food safety
programs that responded to this survey and
Elizabeth Armstrong, PhD, and Lauren Lipc-
sei for their assistance with survey develop-
ment and administration.
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The Association of Environmental Health Academic Programs
(AEHAP), in partnership with NSF International, is offering
a paid internship project to students from National
Environmental Health Science and Protection Accreditation
Council-accredited programs. The NSF International Scholarship
Program is a great opportunity for an undergraduate student
to gain valuable experience in the environmental health field.
The NSF Scholar will be selected by AEHAP and will spend 8—10
weeks (February—May 2018) working on a research project
identified by NSF International.

Project Description

The applicant shall work with a professor from their degree
program who will serve as a mentor/supervisor and agree
to providing a host location from which to do the research.
Research will focus on identifying how states and/or local
jurisdictions regard or reference the Model Aquatic Health
Code in their pool regulations.
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» USING DATA TO IMPROVE ENVIRONMENTAL HEALTH

Part 1: Informatics—Data Use

Made Easy

hat Is Informatics?

Environmental public health

informatics is an emerging field
that focuses on standardized data collection,
sharing, and use. Data, compiled from mul-
tiple sources, are brought together to create
a broad picture of an environmental health
condition. This picture informs environmen-
tal health initiatives and allows for improved
policies, interventions, and programs. By
moving toward the wider adoption and use
of informatics systems, data-driven decision
making is made possible, which can have
positive impacts on population health.

Why Is Informatics Important to
Environmental Health?

Local, state, and federal agencies collect envi-
ronmental health data through many avenues:
inspections, complaint investigations, com-
munity interactions, monitoring and surveil-
lance, and illness outbreak investigations.
Once collected, how are the data being used?
Data can play a role in quality improvement,
resource allocation, and community out-
reach, as well as demonstrate impacts and
financial needs.

Consider the integration of this environ-
mental health data with other data such as a
medical record or crime statistics in a neigh-
borhood. Integrating environmental health
data could tell you if there are correlations
between lead exposure and crime in a com-
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munity or if correlations exist between hous-
ing quality and the presence of asthma in
children. The potential of this integration is
evident in the Centers for Disease Control
and Prevention’s (CDC) National Environ-
mental Public Health Tracking Network.

This platform allows users to view jurisdic-

tion specific data on environmental hazards

and human health effects.
Examples of the Tracking Network in
action include the following.

* The Utah Tracking Program identified
highly elevated blood lead levels in chil-
dren in the city of Eureka. These data were
compared with soil sampling data from the
U.S. Environmental Protection Agency and
the Utah Department of Environmental
Quality, which showed elevated levels of
lead in the community’s soil. In response,
an emergency cleanup of the area was con-
ducted, resulting in safer places for chil-
dren to play.

¢ The Minnesota Tracking Program analyzed
data on heat related illnesses and deaths
to identify groups most at risk during
extreme heat events. These data were used
to develop maps to detect areas that would
need support in preparing for heat waves.
When used correctly, informatics can sup-

port and paint a complete picture of our

communities. It can make us strong partners
with industry and it allows us to create pro-
grams, policies, and regulations that support

Editors Note: The National Environmental Health
Association is publishing a three-part series that
describes the development and application of tools,
trainings, and resources available in informatics. This
series will serve as a guide for identifying new and
existing resources that can be adopted at the local
environmental health level. This series is supported by
the Centers for Disease Control and Prevention (CDC)
Contract 200-2013-57475. The conclusions in this
series are those of the author(s) and do not necessarily
represent the official position of CDC.

Solly Poprish

Christl Tate

Sandra Whitehead, PhD
National Environmental
Health Association

environmental health objectives. Los Angeles
County, for example, uses restaurant inspec-
tion data to create an analysis of chain res-
taurant inspection reports that are furnished
to their parent companies to help identify
potential gaps in training around safe food
handling procedures.

Access to valid environmental health local
data is at an increasing demand, including
requirements for local jurisdiction assess-
ment and review of public health programs
in support of public health accreditation
and process improvement. The Colorado
Public Health Act of 2008 requires regular
public health assessment and improvement
plans from all jurisdictions—assessments
that regularly include CDC Tracking Net-
work data, as well as locally collected data.
Data collected and reported utilizing stan-
dard methods allow for easier comparison
and program improvement. Standardized
environmental health data play a significant
role in the achievement and maintenance of
public health accreditation. The ability to
provide environmental health data to sup-
port the accreditation effort is vital for the
acknowledgement and support of environ-
mental health activities.

What Are the Opportunities?

Environmental health is profoundly local, but
collecting and using data at the local level can
be a challenge, especially for small or rural



communities. Limitations in resources, in-
cluding personnel, training, and funding for
the transition, hinders the adoption of infor-
matics systems. Environmental health data are
often collected through pen and paper inspec-
tions rather than electronically, which makes
review and analysis time consuming. Under-
standing what the data are saying, identifying
trends, and making data-driven decisions also
takes time and training to master.

Opportunities exist for expanding informat-
ics use within environmental health programs.
Partnerships between environmental health
agencies, software technology firms, and the
National Environmental Health Association
(NEHA) can equip environmental health
practitioners and health departments with the
resources needed to adopt informatics and
provide meaningful environmental health data
to inform public health initiatives.

Additional opportunities include
* increased advocacy for resources,
* development of tools and trainings,
e establishment of data standards, and

* easier sharing of data internally and
across agencies.

Everyone Has a Role

In January 2016, NEHA convened a group
of experts in the fields of environmental
health and information technology to iden-
tify potential partnerships and various expert
perspectives regarding environmental health
and informatics. Creating a forum to under-
stand the challenges involved with integrat-
ing informatics into environmental health
programs was identified as the first step to
support environmental health departments
in the adoption of informatics systems.

This fall, NEHA reconvened and expanded
this group to create the NEHA Informatics
Committee, a group that includes local, state,
federal, and industry professionals. This com-
mittee will work to identify needs, develop
tools and trainings, and provide expertise.
These resources will enable the creation and
improvement of informatics activities within
your programs and allow you to make mean-

To access the online application, visit
www.neha.org/about-neha/awards/joe-beck-educational-contribution-award.

2018 Joe Beck Educational
Contribution Award

This award was established to recognize NEHA members,
teams, or organizations for an outstanding educational
contribution within the field of environmental health.

Named in honor of the late Professor Joe Beck, this award
provides a pathway for the sharing of creative methods
and tools to educate one another and the public about
environmental health principles and practices. Don’t miss
this opportunity to submit a nomination to highlight the
great work of your colleagues!

Nomination deadline is March 15, 2018.

ingful data-driven decisions that will improve
the health of your communities.

A concerted effort is needed in this area to
ensure that developed resources are relevant
and usable. In the coming months, you can
expect an informatics virtual conference, the
compilation of existing tools and trainings, the
development of new resources, and a strong
informatics presence at the NEHA 2018 Annual
Educational Conference & Exhibition. This
three-part series in the Journal will share prog-
ress and success stories as we work to expand
environmental health data utilization. Please
make sure to visit www.neha.org for up-to-date
information in this area. If you have questions,
comments, want to share your story, or would
like to get involved, please e-mail Solly Poprish
at spoprish@neha.org. 2

Corresponding Author: Solly Poprish, Program
Coordinator, Program and Partnership Devel-
opment, National Environmental Health Asso-
ciation, 720 South Colorado Boulevard, Suite
1000-N, Denver, CO 80246.
E-mail: spoprish@neha.org.
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Food Safety Inspector
UL Everclean is a leader in retail inspections. We offer opportunities across the country. We currently have openings for trained professionals to
conduct audits in restaurants and grocery stores. Past or current food safety inspection experience is required.

United States Eureka, CA Louisville, KY Rochester, NY Yuma, AZ
Allentown, PA Grand Junction, CO Lubbock, TX San Diego, CA

Amarillo, TX Grand Rapids, MI Midland, TX Santa Monica, CA Canada
Anaheim, CA Harrisburg, PA Oakland, CA Seattle, WA British Columbia
Bakersfield, CA Honolulu, HI Odessa, TX Shreveport, LA Calgary
Billings, MT Houston, TX Owatonna, MN Sioux Falls, SD Montreal
Boston, MA Idaho Falls, ID Pasadena, CA St. Louis, MO Toronto
Buffalo, NY Kansas City, MO/KS Philadelphia, PA Syracuse, NY Vancouver
Cedar Rapids, 1A Lexington, KY Phoenix, AZ Tulsa, OK Winnipeg
Chicago, IL Little Rock, AR Rapid City, SD Washington, DC

Coeur d’Alene, ID Los Angeles, CA Richmond, VA Wichita, KS

If you are interested in an opportunity near you, please send your resume to ATTN: Sethany Dogra at LST.RAS.RESUMES@UL.COM or visit our
website at www.evercleanservices.com. @

EH

Ohio

April 17-18, 2018: 72nd Annual Education Conference, hosted
by the Ohio Environmental Health Association, Worthington, OH.
For more information, visit www.ohioeha.org.

Utah

May 2-4, 2018: Spring Conference, hosted by the Utah
Environmental Health Association, Vernal, UT. For more
information, visit www.ueha.org/events.html.

UPCOMING NEHA CONFERENCES

June 25-28, 2018: NEHA 2018 Annual Educational Conference
& Exhibition and HUD Healthy Homes Conference, Anaheim,
CA. For more information, visit www.neha.org/aec.

July 8-11, 2019: NEHA 2019 Annual Educational Conference
& Exhibition, Nashville, TN.

July 13-16, 2020: NEHA 2020 Annual Educational Conference
& Exhibition, New York, NY.

Washington

May 7-9, 2018: 66th Annual Educational Conference—
Environmental Public Health: Partnering, Protecting, &
Planning, hosted by the Washington State Environmental
Health Association, Olympia, WA. For more information,
visit www.wseha.org.

NEHA AFFILIATE AND REGIONAL LISTINGS

Florida

July 24-27,2018: Annual Education Meeting, hosted by the
Florida Environmental Health Association, Cape Canaveral, FL.
For more information, visit www.feha.org.

TOPICAL LISTING

Kentucky
February 14-16, 2018: Annual Conference, hosted by the

Brownfields
December 5-7, 2017: National Brownfields Training

Kentucky Environmental Health Association, Bowling Green, KY.
For more information, visit www.kyeha.org.

Michigan

March 21-23, 2018: Annual Education Conference, hosted by
the Michigan Environmental Health Association, Pontiac, ML
For more information, visit www.meha.net/AEC.

Minnesota

January 25, 2018: Winter Conference, hosted by the Minnesota
Environmental Health Association, St. Paul, MN. For more
information, visit www.mehaonline.org/meha-winter-conference.

Conference, cohosted by the U.S. Environmental Protection
Agency and the International City/County Management
Association, Pittsburgh, PA. For more information, visit
www.brownfields2017.org.

International

March 20-23, 2018: 15th IFEH World Congress on
Environmental Health, hosted by the New Zealand Institute
of Environmental Health, Auckland, New Zealand. For more
information, visit www.2018wceh.org.

Public Health

April 10-11, 2018: Towa Governor’s Conference on Public
Health, Des Moines, IA. For more information, visit www.icha.
net/IGCPH. fg
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CORNER

Resource Corner highlights different resources that NEHA has available to meet your education and
training needs. These timely resoutces provide you with information and knowledge to advance your
professional development. Visit NEHAS online Bookstore for additional information about these, and

many other; pertinent resources!

ZANEHA

S BOOKSTORE

www.neha.org/store

REHS/RS Study Guide (4th Edition)

National Environmental Health Association (2014)

NEH/

MATIGNAL INVIRONMENTAL HEALTH ASSOCATION

The Registered Environmental
Health Specialist/Registered
Sanitarian (REHS/RS) credential is
NEHASs premier credential. This
study guide provides a tool for
individuals to prepare for the REHS/
RS credential exam and has been
revised and updated to reflect
changes and advancements in
technologies and theories in the
environmental health and protection
field. The study guide covers the
following topic areas: general environmental health; statutes and
regulations; food protection; potable water; wastewater; solid and
hazardous waste; zoonoses, vectors, pests, and poisonous plants;
radiation protection; occupational safety and health; air quality;
environmental noise; housing sanitation; institutions and
licensed establishments; swimming pools and recreational
facilities; and disaster sanitation.

308 pages / Paperback

Member: $149 / Nonmember: $179

Certified Professional-Food Safety Manual
(Third Edition)
National Environmental Health Association (2014)

The Certified Professional-Food
Safety (CP-FS) credential is well
respected throughout the
environmental health and food safety
field. This manual has been developed
by experts from across the various
food safety disciplines to help
candidates prepare for NEHAs CP-FS
exam. This book contains science-
based, in-depth information about
causes and prevention of foodborne
illness, HACCP plans and active
managerial control, cleaning and sanitizing, conducting facility plan
reviews, pest control, risk-based inspections, sampling food for
laboratory analysis, food defense, responding to food emergencies
and foodborne illness outbreaks, and legal aspects of food safety.
358 pages / Spiral-bound paperback

Member: $179 / Nonmember: $209

Disaster Field Manual for Environmental
Health Specialists
California Association of Environmental Health Administrators (2012)

This manual serves as a useful field
guide for environmental health
professionals following a major disaster.
It provides an excellent overview of key
response and recovery options to be
considered as prompt and informed
decisions are made to protect the
public’s health and safety. Some of the
topics covered as they relate to disasters
include water, food, liquid waste/sewage,
solid waste disposal, housing/mass care
shelters, vector control, hazardous
materials, medical waste, and
responding to a radiological incident.
The manual is made of water-resistant
paper and is small enough to fit in your pocket, making it useful
in the field. Study reference for NEHA's Registered Environmental
Health Specialist/Registered Sanitarian credential exam.

224 pages / Spiral-Bound Hardback

Member: $37 / Nonmember: $45

Emergency Public Health: Preparedness
and Response
G. Bobby Kapur and Jeffrey P Smith (2011)

Emergency Public Health provides a
unique and practical framework for
disaster response planning at local,
state, and national levels. This book
is the first of its kind to
systematically address the issues in a
range of environmental public health
emergencies brought on by natural
calamity, terrorism, industrial
accident, or infectious disease. It
features historical perspectives on a
public health crisis, an analysis of
preparedness, and a practical, relevant case study on the emergency
response. Study reference for NEHAs Registered Environmental
Health Specialist/Registered Sanitarian credential exam.

568 pages / Paperback

Member: $114 / Nonmember: $124 6%

EMERGENCY
PUBLIC HEALTH

L4
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YOUR ASSOCIATION

SPECIA

The board of directors includes NEHAs nationally
elected officers and regional vice-presidents. Affiliate
presidents (or appointed representatives) comprise
the Affiliate Presidents Council. Technical advisors,
the executive director, and all past presidents of the

association are ex-officio council members. This list

is current as of press time.

David E. Riggs,
MS, REHS/RS
Immediate Past-President

National Officers

President—Adam London, MPA, RS,
DAAS, Health Officer, Kent County
Health Department, Grand Rapids, ML
adamelondon@gmail.com

President-Elect—Vince Radke, MPH,
RS, CP-FS, DAAS, CPH, Environmental
Health Specialist, Atlanta, GA.
vradke@bellsouth.net

First Vice-President—Priscilla Oliver,
PhD, Life Scientist, U.S. EPA, Atlanta, GA.
POliverMSM@aol.com

Second Vice-President—Sandra
Long, REHS, RS, Inspection Services
Supervisor, City of Plano Health
Department, Plano, TX.
sandral@plano.gov

Immediate Past-President—David E.
Riggs, MS, REHS/RS, Longview, WA.
davideriggs@comcast.net

NEHA Executive Director—David
Dyjack, DrPH, CIH, (nonvoting
ex-officio member of the board of
directors), Denver, CO.
ddyjack@neha.org

Regional Vice-Presidents

Region 1—Matthew Reighter, MPH,
REHS, CP-FS, Retail Quality Assurance
Manager, Starbucks Coffee Company,
Seattle, WA.

mreighte@starbucks.com

Alaska, Idaho, Oregon, and Washington.
Term expires 2020.

Region 2—Keith Allen, MPA, REHS,
DAAS, Director, City of Vernon Dept. of
Health & Environmental Control,
Vernon, CA.

kallenrehs@yahoo.com

Arizona, California, Hawaii, and Nevada.
Term expires 2018.

Region 3—Roy Kroeger, REHS,
Environmental Health Supervisor, Cheyenne/
Laramie County Health Department,
Cheyenne, WY.
roykehs@laramiecounty.com

Colorado, Montana, Utah, Wyoming, and
members residing outside of the U.S.
(except members of the U.S. armed forces).
Term expires 2018.

Region 4—Sharon Smith, REHS/RS,
Sanitarian Supervisor, Minnesota
Department of Health, Underwood, MN.
sharon.l.smith@state. mn.us

lowa, Minnesota, Nebraska, North Dakota,
South Dakota, and Wisconsin.

Term expires 2019.

Region 5—Tom Vyles, REHS/RS, CP-FS,
Environmental Health Manager, Town of
Flower Mound, TX.
tom.vyles@flower-mound.com

Arkansas, Kansas, Louisiana, Missouri,
New Mexico, Oklahoma, and Texas. Term
expires 2020.

Region 6—Lynne Madison, RS,
Environmental Health Division Director,
Western UP Health Department,
Hancock, MI.

Imadison@hline.org

Mllinois, Indiana, Kentucky, Michigan,
and Ohio. Term expires 2019.

Region 7—Timothy Mitchell, REHS, CP-FS,
CQA Technical Coordinator, Publix Super
Markets, Inc., Lakeland, FL.
tim.mitchell@publix.com

Alabama, Florida, Georgia, Mississippi,
North Carolina, South Carolina, and
Tennessee. Term expires 2020.

Region 8—LCDR James Speckhart, MS,
USPHS, Health and Safety Officer, FDA,
CDRH-Health and Safety Office, Silver
Spring, MD.

jamesmspeckhart@gmail.com

Delaware, Maryland, Pennsylvania, Virginia,
Washington, DC, West Virginia, and
members of the U.S. armed forces residing
outside of the U.S. Term expires 2018.

Region 9—Larry Ramdin, REHS, CP-FS,
HHS, Health Agent, Salem Board of Health,
Salem, MA.

Iramdin@salem.com

Connecticut, Maine, Massachusetts, New
Hampshire, New Jersey, New York, Rhode
Island, and Vermont. Term expires 2019.

Affiliate Presidents

Alabama—Stacy Williamson, MSM,
REHS, Public Health Environmental
Supervisor, Covington County

Health Dept.,

Red Level, AL.
president@aeha-online.com

Alaska—John Walker, Soldotna, AK.
john@jtakfoodsafety.com

Arizona—Steve Wille, Maricopa
County Environmental Services Dept.,
Phoenix, AZ.
swille@mail.maricopa.gov

Arkansas—Jeff Jackson, Camden, AR.
jeff jackson@arkansas.gov

Business and Industry—Traci
Slowinski, REHS, CP-FS, Dallas, TX.
nehabia@outlook.com

California—Muhammed Khan, MPA,
REHS.
president@ceha.org

Colorado—Joshua Williams, Garfield
County Public Health, Rifle, CO.
jwilliams@garfield-county.com

Connecticut—Matthew Payne, REHS/RS,
HHS, Environmental Health Inspector,
Town of Manchester, Colchster, CT.
mattpayne24@gmail.com

Florida—Gary Frank.
gary.frank@flhealth.gov

Georgia—Tamika Pridgon.
tamika.pridgon@dph.ga.gov

Idaho—Tyler Fortunati, Idaho Dept. of
Environmental Quality, Meridian, ID.
tyler.fortunati@deq.idaho.gov

Illinois—David Banaszynski,
Environmental Health Officer,
Hoffman Estates, IL.
davidb@hoffmanestates.org

Indiana—Patty Nocek, REHS/RS,
CP-FS, La Porte County Health Dept.,
La Porte, IN.
pnocek@laportecounty.org

Towa—Michelle Clausen Rosendahl,
MPH, REHS, Director of Environmental
Health, Siouxland District Health Dept.,
Sioux City, 1A.

mclausen@sioux-city.org

Jamaica—Rowan Stephens,
St. Catherine, Jamaica.
info@japhi.org.jm

Kansas—Guy Crabill, Lawrence, KS.
gerabill@franklincoks.org

Kentucky—Don Jacobs, Three Rivers
District Health Dept., Falmouth, KY.
donalde.jacobs@ky.gov

Louisiana—Bill Schramm, Louisiana
Dept. of Environmental Quality, Baton
Rouge, LA.

bill.schramm®@la.gov

Maryland—James Lewis, Westminster, MD.
jlewis@mde state.md.us

Massachusetts—Leon Bethune, MPH,
RS, Director, Boston Public Health
Commission, West Roxbury, MA.
bethleon@aol.com

Michigan—Sara Simmonds, MPA,
REHS/RS, Grand Rapids, MI.
ssimmonds@meha.net

Minnesota—Nicole Hedeen, MS, REHS,
Epidemiologist, Minnesota Dept. of
Health, White Bear Lake, MN.
nicole.hedeen@state.mn.us

Mississippi—Susan Bates, Mississippi
Dept. of Health/Webster County Health
Dept., Pheba, MS.
susan.bates@msdh.state.ms.us

Missouri—Stacie A. Duitsman, Kansas
City Health Dept., Kansas City, MO.
stacie.duitsman@kcmo.org

Missouri Milk, Food, and
Environmental Health Association—
Roxanne Sharp, Public Health
Investigator II, Springfield/Greene County
Health Dept., Springfield, MO.
rsharp@springfieldmo.gov

Montana—Alisha Johnson, Missoula
City County Health Dept., Missoula, MT.
alishaerikajohnson@gmail.com

National Capital Area—Kristen Pybus,
MPA, REHS/RS, CP-FS, Fairfax County
Health Dept., VA.

kpybus@ncaeha.com

Nebraska—Ericka Sanders, Nebraska
Dept. of Agriculture, O'Neill, NE.
ericka.sanders@nebraska.gov

Nevada—Frin Cavin, REHS,
Environmental Health Specialist II,
Southern Nevada Health District,
Las Vegas, NV.
nevadaeha@gmail.com

New Jersey—Paschal Nwako, MPH,
PhD, REHS, CHES, DAAS, Health
Officer, Camden County Health Dept.,
Blackwood, NJ.

pn2@njlincs.net

New Mexico—Cecelia Garcia, MS,
CP-FS, Environmental Health Specialist,
City of Albuquerque Environmental
Health Dept., Albuquerque, NM.
cgarcia@cabq.gov

New York—Contact Region 9
Vice-President Larry Ramdin.
Iramdin@salem.com

North Carolina—Victoria Hudson,
Rockingham, NC.
vhudson@orangecountync.gov

North Dakota—Grant Larson, Fargo
Cass Public Health, Fargo, ND.
glarson@cityoffargo.com
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Northern New England Environmental
Health Association—Brian Lockard,
Health Officer, Town of Salem Health
Dept., Salem, NH.
blockard@ci.salem.nh.us

Ohio—Paul DePasquale, MPA, RS,
Stark County Health Dept., Canton, OH.
depasqualep@starkhealth.org

Oklahoma—James Splawn, RPS,
RPES, Sanitarian, Tulsa City-County
Health Dept., Tulsa, OK.
tsplawn@tulsa-health.org

Oregon—William Emminger, REHS/RS,
Corvallis, OR.
bill.emminger@co.benton.or.us

Past President—Bob Custard, REHS,
CP-FS, Lovettsville, VA.
BobCustard@comcast.net

Rhode Island—Dottie LeBeau, CP-FS,
Food Safety Consultant and Educator,
Dottie LeBeau Group, Hope, RI.
deejaylebeau@verizon.net

South Carolina—Melissa Tyler,
Environmental Health Manager 11,
SCDHEC, Cope, SC.
tylermb@dhec.sc.gov

South Dakota—]John Osburn, Pierre, SD.

john.osburn@state.sd.us

Tennessee—Eric L. Coffey,
Chattanooga, TN.
tehapresident@gmail.com

Texas—Victor Baldovinos,
Environmental Health Director,
City of South Padre Island, TX.
vbaldovinos@myspi.org

Uniformed Services—MAJ Sean
Beeman, MPH, REHS, CPH,
Colorado Springs, CO.
sean.p.beeman.mil@mail. mil

Utah—Phil Bondurant, MPH, Director
of Environmental Health, Summit
County Health Dept., Heber City, NV.
pbondurant@summitcounty.org

Virginia—David Fridley, Environmental
Health Supervisor, Virginia Dept. of
Health, Lancaster, VA.

david. fridley@virginiacha.org

Washington—Joe Graham, Washington
State Dept. of Health, Olympia, WA.
joe.graham@doh.wa.gov

West Virginia—Brad Cochran,
Charleston, WV.
brad.j.cochran@wv.gov

Wisconsin—Sonja Dimitrijevic, Dept.
of Agriculture, Trade, and Consumer
Protection, WI.
sonja.dimitrijevic@wisconsin.gov.

Wyoming—Todd Denny, Basin, WY.
todd.denny@wyo.gov

Technical Advisors

Air Quality—Vacant

Aquatic Health/Recreational Health—
Tracynda Davis, MPH, Davis Strategic
Consulting, LLC.

tracynda@yahoo.com

Aquatic Health/Recreational Health—
CDR Jasen Kunz, MPH, REHS, USPHS,
CDC/NCEH.

izk0@cdc.gov

Built Environment and Land Use—
Kari Sasportas, MSW, MPH, REHS/RS,
Cambridge Public Health Dept.
ksasportas@challiance.org

Built Environment and Land Use—
Robert Washam, MPH, RS.
b_washam@hotmail.com

Children’s Environmental Health—
Anna Jeng, MS, ScD, Old Dominion
University.

hjeng@odu.edu

Climate Change—Richard Valentine,
Salt Lake County Health Dept.
rvalentine@slco.org

Drinking Water/Environmental Water
Quality—Craig Gilbertson, Minnesota
Dept. of Health.
craig.gilbertson@state.mn.us

Drinking Water/Environmental Water
Quality—Maureen Pepper, Drinking
Water Program, Idaho Dept. of Environ-
mental Quality.
maureen.pepper@deq.idaho.gov

Emergency Preparedness and
Response—Marcy Barnett, MA, MS,
REHS, California Dept. of Public Health,
Center for Environmental Health.
marcy.barnett@cdph.ca.gov

Emergency Preparedness and
Response—Martin Kalis, CDC.
mkalis@cdc.gov

Food (including Safety and Defense)—
Eric Bradley, MPH, REHS, CP-FS,
DAAS, Scott County Health Dept.
eric.bradley@scottcountyiowa.com

Food (including Safety and Defense)—
John Marcello, CP-FS, REHS, FDA.
john.marcello@fda.hhs.gov

General Environmental Health—Tara
Gurge, Needham Health Dept.
tgurge@needhamma.gov

General Environmental Health—
Cynthia McOliver, National Center
for Environmental Research, Office of
Research and Development, U.S. EPA.
mcoliver.cynthia@epa.gov

Hazardous Materials/Toxic Sub-
stances—Crispin Pierce, PhD,
University of Wisconsin-Eau Claire.
piercech@uwec.edu

Healthy Homes and Housing—Judeth
Luong, City of Long Beach Health Dept.
judeth.luong@longbeach.gov

Industry—Nicole Grisham, University
of Colorado.
nicole.grisham@colorado.edu

Informatics and Technology—Darryl
Booth, MPA, Accela.
dbooth@accela.com

Injury Prevention—Alan Dellapenna,
RS, North Carolina Division of

Public Health.
alan.dellapenna@dhhs.nc.gov

Institutions—Robert W. Powitz, MPH,
PhD, RS, CP-FS, R.W. Powitz &
Associates, PC.

powitz@sanitarian.com

International Environmental Health—
Sylvanus Thompson, PhD, CPHI(C),
Toronto Public Health.
sthomps@toronto.ca

Occupational Health/Safety—Tracy
Zontek, PhD, Western Carolina University.
zontek@email. weu.edu

Onsite Wastewater—Sara Simmonds,
Kent County Health Dept.
sara.simmonds@kentcountymi.gov

Radiation/Radon—Bob Uhrik,
South Brunswick Township.
ruhrik@sbtnj.net

Risk Assessment—Jason Marion, PhD,
Eastern Kentucky University.
jason.marion@eku.edu

Schools—Stephan Ruckman,
Worthington City Schools.
mphosu@yahoo.com

Sustainability—Tim Murphy, PhD,
REHS/RS, DAAS, The University

of Findlay.

murphy@findlay.edu

Vector Control/Zoonotic Disease
Control—Steven Ault, PAHO/WHO
(retired).

aultstev@hotmail.com

Vector Control/Zoonotic Disease
Control—Tyler Zerwekh, MPH, DrPH,
REHS, Shelby County Health Dept.
tyler.zerwekh@shelbycountytn.gov

Workforce Development, Management,
and Leadership—Elizabeth Jarpe-
Ratner, MidAmerica Center for Public
Health Practice, University of Illinois

at Chicago.

ejarpe2@uic.edu

NEHA Staff:
(303) 756-9090

Seth Arends, Senior Designer, NEHA
Entrepreneurial Zone (EZ), ext. 318,
sarends@neha.org

Jonna Ashley, Association Membership
Manager, ext. 336, jashley@neha.org

Rance Baker, Program Administrator,
NEHA EZ, ext. 306, rbaker@neha.org

Trisha Bramwell, Sales and Training
Support, NEHA EZ, ext. 340,
thramwell@neha.org

Vanessa DeArman, Project Coordinator,
Program and Partnership Development
(PPD), ext. 311, vdearman@neha.org

Kristie Denbrock, Chief Learning
Officer, ext. 313, kdenbrock@neha.org

David Dyjack, Executive Director, ext. 301,
ddyjack@neha.org

Santiago Ezcurra, Media Production
Specialist, NEHA EZ, ext. 342,
sezcurra@neha.org

Eric Fife, Learning Media Manager,
NEHA EZ, ext. 344, efife@neha.org

Soni Fink, Strategic Sales Coordinator,
ext. 314, sfink@neha.org

Nancy Finney, Technical Editor, NEHA
EZ, ext. 326, nfinney@neha.org

Michael Gallagher, Operations and
Logistics Planner, NEHA EZ, ext. 343,
mgallagher@neha.org

TJay Gerber, Credentialing Manager,
ext. 328, tgerber@neha.org

Arwa Hurley, Website and Digital Media
Specialist, ext. 327, ahurley@neha.org

Faye Koeltzow, Business Analyst, ext.
302, fkoeltzow@neha.org

Elizabeth Landeen, Associate Director,
PPD, (702) 802-3924, elandeen@neha.org

Matt Lieber, Database Administrator,
ext. 325, mlieber@neha.org

Bobby Medina, Credentialing Dept.
Customer Service Coordinator, ext. 310,
bmedina@neha.org

Marissa Mills, Human Resources
Manager, ext. 304, mmills@neha.org

Eileen Neison, Credentialing Specialist,
ext. 339, eneison@neha.org
Carol Newlin, Credentialing Specialist,
ext. 337, cnewlin@neha.org

Christine Ortiz Gumina, Project
Coordinator, PPD, cortizgumina@neha.org

Solly Poprish, Program Coordinator,
PPD, ext. 335, spoprish@neha.org

Barry Porter, Financial Coordinator,
ext. 308, bporter@neha.org

Kristen Ruby-Cisneros, Managing
Editor, Journal of Environmental Health,
ext. 341, kruby@neha.org

Allison Schneider, CDC Public Health
Associate, PPD, ext. 307,
aschneider@neha.org

Christl Tate, Program Manager, PPD,
ext. 305, ctate@neha.org

Sharon Unkart, Instructional Designer,
NEHA EZ, ext. 317, sdunkart@neha.org

Gail Vail, Director, Finance, ext. 309,
gvail@neha.org

Sandra Whitehead, Director, PPD,
swhitehead@neha.org

Joanne Zurcher, Director, Government
Affairs, jzurcher@neha.org S
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Sustaining Members

Accela
www.accela.com

Advanced Fresh Concepts Corp.
www.afcsushi.com

Air Chek, Inc.

www.radon.com

Allegheny County Health
Department

www.achd.net

American Chemistry Council
www.americanchemistry.com
Arlington County Public Health
Division

www.arlingtonva.us

Baltimore City Health
Department, Office of Chronic
Disease Prevention
http://health.baltimorecity.gov/
programs/health-resources-topic
Baltimore City Lead Hazard
Reduction Program
www.baltimorehousing.org/
ghsh_lead

Baltimore County Department
of Planning
www.baltimorecountymd.gov/
Agencies/planning

Black Hawk County Health
Department
www.co.black-hawk ia.us/258/
Health-Department

Chemstar Corporation
www.chemstarcorp.com

Chester County Health Department
www.chesco.org/health

City of Milwaukee Health
Department, CEH

http://city milwaukee.gov/health/
environmental-health

City of Racine Public Health
Department
http://cityofracine.org/Health
City of St. Louis Department
of Health
www.stlouis-mo.gov/government/
departments/health

CKE Restaurants, Inc.
www.ckr.com

Colorado Department of Public
Health and Environment, Division
of Environmental Health and
Sustainability, DPU
www.colorado.gov/cdphe
Denver Department of
Environmental Health
www.denvergov.org/DEH
Diversey, Inc.
www.diversey.com

DuPage County Health
Department
www.dupagehealth.org

Eastern Idaho Public Health
Department
www.phd7.idaho.gov

Ecolab

www.ecolab.com

EcoSure
adolfo.rosales@ecolab.com

Eljen Corporation
www.eljen.com

Enviro-Decon Services
www.enviro-decon.com

Erie County Department of
Health

www.erie.gov/health

Georgia Department of Public
Health, Environmental Health
Section

http:/dph.georgia.gov/
environmental-health

Gila River Indian Community:
Environmental Health Service
www.gilariver.org

GLO GERM/Food Safety First
www.glogerm.com

GoJo Industries

WWW.0j0.com

Health Department of Northwest
Michigan

www.nwhealth.org

HealthSpace USA Inc
www.healthspace.com
Hedgerow Software Ltd.
www.hedgerowsoftware.com
Industrial Test Systems, Inc.
www.sensafe.com

Jackson County Environmental
Health
www.jacksongov.org/442/
Environmental-Health-Division
Jefferson County Public Health
(Colorado)
http://jeffco.us/public-health
Kenosha County Division of Health
www.co.kenosha.wi.us/297/
Health-Services

LaMotte Company
www.lamotte.com

Lenawee County Health Department
www.lenaweehealthdepartment.org
Macomb County Health
Department

jarrod. murphy@macombgov.org
Marathon County Health
Department
www.co.marathon.wi.us/
Departments/HealthDepartment.
aspx

Maricopa County
Environmental Services
www.maricopa.gov/631/
Environmental-Services

Metro Public Health Department
www.nashville.gov/Health-
Department.aspx

Multnomah County
Environmental Health
https://multco.us/health

Nashua Department of Health
http:/nashuanh.gov/497/
Public-Health-Community-Services

National Restaurant Association
WWwWw.restaurant.org

New Mexico Environment
Department

WWW.env.nm.gov

NSF International

www.nsf.org

Opportunity Council/Building
Performance Center
www.buildingperformancecenter.org

Orkin Commercial Services
www.orkincommercial.com

Ozark River Portable Sinks
www.ozarkriver.com

Paster Training, Inc.
WWWw.pastertraining.com

Polk County Public Works
www.polkcountyiowa.gov/
publicworks

QuanTEM Food Safety
Laboratories
www.quantemfood.com

SAI Global, Inc.
www.saiglobal.com

Seattle & King County Public
Health
www.kingcounty.gov/depts/health.
aspx

Seminole Tribe of Florida
www.semtribe.com

Skogen’s Festival Foods
www.festfoods.com

Sonoma County Permit

and Resource Management
Department, Well and Septic
Division
www.sonomacounty.ca.gov/Well-
and-Septic

Southwest District Health
Department

www.swdh.org

Starbucks Coffee Company
www.starbucks.com

StateFoodSafety.com
www.statefoodsafety.com
Steritech Group, Inc.
www.steritech.com

Sweeps Software, Inc.
www.sweepssoftware.com

Taylor Technologies, Inc.
www.taylortechnologies.com
Texas Roadhouse
www.texasroadhouse.com

Tri-County Health Department
www.tchd.org

Tyler Technologies
www.tylertech.com

UL
www.ul.com

Waco-McLennan County Public
Health District
WWW.waco-texas.com/
cms-healthdepartment

Waukesha County Environmental
Health Division
www.waukeshacounty.gov/ehcontact
West Virginia Department of
Health and Human Resources,
Office of Environmental Health
Services

www.dhhr.wv.gov

Yakima Health District
www.yakimacounty.us/275/
Health-District

Educational Members

Baylor University
www.baylor.edu

Michigan State University
Extension
www.msue.anr.msu.edu

Michigan State University, Online
Master of Science in Food Safety
www.online.foodsafety. msu.edu
Old Dominion University
www.odu.edu/commhealth

The University of Findlay
www.findlay.edu

University of Georgia, College of
Public Health
www.publichealth.uga.edu
University of Washington,
Department of Environmental

& Occupational Health Sciences
www.deohs.washington.edu
University of Wisconsin-Madison,
University Health Services
www.uhs.wisc.edu

University of Wisconsin—
Oshkosh, Lifelong Learning
& Community Engagement
www.uwosh.edw/llce

University of Wisconsin-Stout,
College of Science, Technology,
Engineering, and Mathematics
www.uwstout.edu 2

Volume 80 ® Number 5




ENVIR
??\f(\\]\ENTOp& \ONAL ) QNMS
& % P> S 7 TS 7
S T g | <A
(/?‘ z 1 I \ [ |
S % * @ J OFFICE OF
> ~ S / LEAD HAZARD CONTROL
[/ / py
Ml ¢ TR e
Q S o n Families
O
4N pevev ALTH assoc AT

NEHA 2018 AEC and
HUD Healthy Homes Conference

JUNE 25-28, 2018

Marriott Anaheim Hotel
Anaheim, California

NEHA 2018 AEC ¢ neha.org/aec

Don’t miss this extraordinary opportunity
in professional development to learn,
network, and engage with over 1,000 global
environmental health professionals.

Registration
Online registration opens in early December at neha.org/aec/register.

Member Nonmember

Early Registration: Full Conference $615 $790
Early Registration: Full Conference + $710 $710
1-year NEHA Membership

Single Day Registration $320 $375

Exhibition

Exhibitors

Be sure to reserve your booth!

Space is limited, so don’t miss

_ being part of this year’s conference.
. Exhibiting at the AEC allows you to

meet face-to-face with over 1,000

environmental health professionals

1dd1S190dd Ol NV'Id

from all over the nation: Reservations
Hotel reservations
Exhibit Booth Purchase now available at

neha.org/aec/exhibition neha.org/aec/hotel.
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the public health response to the opioid

epidemic and has provided funding to 29

states through the Prescription Drug Over-

dose: Prevention for States (PfS) grant pro-
gram (CDC, 2017a). Strategies in the public
health portfolio include reducing the supply
of prescribed opioids with prescriber guide-
lines (CDC, 2017b), providing clinical tools
through prescription drug monitoring pro-
grams (PDMPs) (CDC, 2017¢), maintaining
robust public health surveillance, and mobi-
lizing community responses to the epidemic.

States are also pursing strategies like drug
take back programs (U.S. Department of Jus-
tice, n.d.), mitigating the damage from opi-
oids through increased access to naloxone
(Wheeler, Jones, Gilbert, & Davidson, 2015),
and engaging with active drug users through
syringe exchange programs (La Belle, 2017;
Quinn, 2016). Public health is also playing
a critical role by convening diverse groups
to work on the epidemic through task forces
and strategic planning.

Below is an outline of roles environmental
health professionals can play in responding
to the opioid epidemic.

e Learn about the epidemic and join the effort:
Take a hazard-based approach to the opioid
epidemic. While we don't have the expertise
to deal with addiction, we're pretty good
at controlling hazards. CDC has created a
website that provides valuable resources
regarding opioid basics, overdose preven-
tion, information for patients and providers,
state information, CDC publications, and a
resource center (CDC, 2017d). Last year, the
U.S. Surgeon General released a milestone
report on addictions (U.S. Department of
Health and Human Services, 2016). CDC’s
response fits within the larger National Drug
Prevention Strategy that was released in
2016 (Executive Office of the President of
the United States, 2016). Most states have
developed strategic plans modeled on this
strategy. Environmental health profession-
als should explore these resources, as well as
data specific to their states.

¢ Public health disaster response: States are
starting to declare a public health emer-
gency to address the opioid epidemic
(Network for Public Health Law, 2017).
Environmental health staff involved in
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emergency response may want to prepare
for such a declaration, review their state
opioid response plans, meet with their
state PfS grant program, learn what the pri-
orities are in their state, and identify their
role if an emergency is declared.

Worker safety: The increased availabil-
ity of highly toxic analogues of fentanyl
has increased the hazards posed to law
enforcement, laboratory staff, and resi-
dences through potential contamination.
Environmental health staff may want to
consider developing hazard control guid-
ance and training for occupational expo-
sure to analogues of fentanyl.

Home hazards: We need to recognize that
an opioid overdose is a poisoning and
should consider the pills in the medicine
cabinet as a toxic substance hazard present
in homes. While the pills come with a pre-
scription, the diversion of opioids to rec-
reational use is the driver of the epidemic.
Environmental health staff should consider
adding safe storage, use, and disposal strat-
egies to home-visit hazard assessments and
training efforts.

Drug take back programs: Most states have
drug take back programs. Drug take backs
are essentially hazardous waste collec-
tion and disposal programs. Environmen-
tal health can play a role to support and
improve take back efforts.

Naloxone: Naloxone hydrochloride is
an antigen to an opioid overdose. Nalox-
one is the most effective first aid tool we
have to rescue someone from an overdose.
Naloxone access for overdoses is like an
automated external defibrillator for heart
attacks. If a family member has an opioid
prescription or a loved one is using opi-
oids, they need to have access to naloxone.
We need to educate the public that there is
a safe and effective first aid tool for opioid
overdoses, as well as eliminate the barriers
to naloxone access. Education on nalox-
one should be added to home-visit educa-
tion programs.

Syringe exchange programs: While the
opioid epidemic is driven by prescription
opioids, the epidemic is transitioning to
cheaper illicit opioids. Used syringes are
a visible and growing hazard in communi-
ties. Syringe exchange programs increase
safe disposal of used syringes and provide
opportunities to engage with active drug

users on prevention, treatment, and safety

strategies.

Looking forward, I recommend that NEHA
partner with other organizations working on
the epidemic, such as the Association of State
and Territorial Health Officials, the National
Association of County and City Health
Officials, the American Public Health Asso-
ciation, and the Safe States Alliance. NEHA
should provide leadership to environmental
health professionals on recognizing opioid
hazards in homes, as well as provide informa-
tional materials to educate the profession on
the opioid epidemic. @
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NEHA is pleased to announce the fourth year of the National Environmental
Public Health Internship Program;, funded by the Centers for Disease
Control and Prevention’s Environmental Health Services Branch. Health
departments can apply to host one of 35+ internships during summer 2018.
The deadline for health departments to apply is January 3, 2018. Students

from universities with accredited undergraduate/graduate environmental
health programs can apply for one of these internship opportunities.

The application process for students is open and the deadline to apply is
February 12, 2018. Learn more at www.neha.org/professional-development/

students/internships.
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ACCEPTING NOMINATIONS NOW

Walter S. Mangold

Award

The Walter S. Mangold Award recognizes an individual
for extraordinary achievement in environmental
health. Since 1956, this award acknowledges the
brightest and best in the profession. NEHA is
currently accepting nominations for this award by
an affiliate in good standing or by any five NEHA

members, regardless of their affiliation.

The Mangold is NEHA’s most prestigious award
and while it recognizes an individual, it also honors
an entire profession for its skill, knowledge, and
commitment to public health.
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Nomination deadline is

March 15, 2018.

To access the online application, visit www.neha.org/about-neha/awards/walter-s-mangold-award.
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David Dyjack, DrPH, CIH

pioids are arguably the single larg-
O est acute threat to the health of

nation in 2017. While not immedi-
ately obvious, environmental health profes-
sionals play an important supporting role in
addressing this national crisis, as featured at
our 2017 Annual Educational Conference &
Exhibition (see my column from the October
2017 Journal). I've asked NEHA member Alan
Dellapenna to provide a practical and useful
background on opioids for this month’s col-
umn. Thank you, Alan, for taking the time to
craft the information below and for providing
our readership with valuable information on
this crisis.

eV
[ ddyjack@neha.org
Twitter: @DTDyjack

An Environmental Health
Perspective on the Opioid
Epidemic

Alan Dellapenna, Jr., RS

Branch Head, Injury and Violence
Prevention Branch, Chronic Disease
and Injury Section, North Carolina
Department of Health and

Human Services

The opioid epidemic has recently been
described as the largest public health crisis to
hit the U.S. since the AIDS epidemic (Sulli-
van, 2017). Response to the epidemic is per-
haps the only health issue that has bipartisan
support at the federal level and is receiving
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A Prescription
Gone Awry

The opioid epidemic
has recently been
described as the
largest public health
crisis to hit the
U.S. since the
AIDS epidemic.

top health issue attention and funding at the
federal, state, and local levels.

Similar to the early phases of the AIDS
epidemic, the role of environmental health
professionals might not be readily apparent
in the current opioid epidemic. AIDS was ini-
tially framed as the consequences of behavior
choices. We eventually understood, how-
ever, that AIDS was caused by a virus—HIV.
When framed as a communicable disease, we
understood that infections from HIV were
indiscriminate when exposure to infected
blood and bodily fluids weren’t controlled.

Like AIDS, framing the opioid issue from
a causative agent perspective, rather than
behavioral perspective, provides insight into
broader public and environmental health
roles in the epidemic. The causative agent in
the opioid epidemic is a toxic chemical. An

opioid overdose is a poisoning—the physical
response to an acute exposure to a toxic sub-
stance. Public health prevention efforts in the
opioid epidemic focus on control measures to
mitigate the human harm caused by the toxic
substance. This approach is like the hazard
analysis and critical control point (HACCP)
practice we employ in food safety.

Opioid epidemics aren’t new in our coun-
try (Moghe, 2016). The difference this time
is the scope and drivers of the opioid misuse
epidemic. We are experiencing the conse-
quences of 20 years of medically prescribed
opioids to control pain and dispensed for
home use (Meldrum, 2016). This practice
has resulted in iatrogenic addictions and an
abundance of opioid medication available in
homes, which have been diverted for recre-
ational and illicit use. The readily available
supply of opioids has eroded the historic
hard wall of resistance to use opioids recre-
ationally by adolescents and to self-medicate
by adults. In my state, North Carolina, sur-
veys report that nearly 20% of students have
used opioids recreationally by the time of
high school graduation.

Our country got into this situation by a
change in the policy environment. In 1989,
the medical profession added pain as the
fifth diagnostic test and challenged the medi-
cal community to do more to treat pain.
The pathway out of the epidemic starts with
changing the policy environment of pain
management with opioids.

The Centers for Disease Control and Pre-
vention (CDC) is providing leadership in

continued on page 64
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