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Erratum

The contributing author information for Jin-Kyung
Choi, PhD, for “Persistence of Salmonella and E. coli
on the Surface of Restaurant Menus,” published in the
Journal of Environmental Health, 75(7), 8-14, is incor-
rect. The listed affiliation for the author should be the
Department of Foodservice Management, Woosong
University, South Korea.

4 Volume 76 ¢ Number 1

Official Publication

AL ENVIRON,
T MV,

U RV, Ny T\
&,
ALt aAgs00 AT

Journal of Environmental Health
(ISSN 0022-0892)

Nelson Fabian, MS, Managing Editor
Kristen Ruby, Content Editor
Elizabeth Donoghue-Armstrong, PhD, Copy Editor
Hughes design|communications, Design/Production
Cognition Studio, Cover Artwork

Soni Fink, Advertising
For advertising call 303.756.9090, ext. 314

Technical Editors
William A. Adler, MPH, RS
Retired (Minnesota Department of Health), Rochester, MN
Nancy Culotta, MPH
Retired (NSF International), Ann Arbor, MI
Elizabeth Donoghue-Armstrong, PhD
NEHA, Denver, CO
Gary Erbeck, MPH
Retired (County of San Diego Department
of Environmental Health), San Diego, CA
Carolyn Hester Harvey, PhD, CIH, RS, DAAS, CHMM
Eastern Kentucky University, Richmond, KY
Thomas H. Hatfield, DrPH, REHS, DAAS
California State University, Northridge, CA
Dhitinut Ratnapradipa, PhD, MCHES
Southern lllinois University, Carbondale, IL

Published monthly (except bimonthly in January/February and July/
August) by the National Environmental Health Association, 720 S.
Colorado Bivd., Suite 1000-N, Denver, CO 80246-1926. Phone: (303)
756-9090; Fax: (303) 691-9490; Internet: www.neha.org. E-mail:
kruby@neha.org. Volume 76, Number 1. Subscription rates in U.S.: $135
per year and $250 for two years. International subscription rates: $160 per
year and $300 for two years (airmail postage included). Single copies: $12,
if available. Reprint and advertising rates available at www.neha.org/JEH/.
CPM Sales Agreement Number 40045946.

Claims must be filed within 30 days domestic, 90 days foreign,
© Copyright 2013, National Environmental Health Association
(no refunds). All rights reserved. Contents may be reproduced only
with permission of the Content Editor.

Opinions and conclusions expressed in articles, reviews, and other
contributions are those of the authors only and do not reflect the policies
or views of NEHA. NEHA and the Journal of Environmental Health are not
liable or responsible for the accuracy of, or actions taken on the basis of,
any information stated herein.

NEHA and the Journal of Environmental Health reserve the right to reject
any advertising copy. Advertisers and their agencies will assume liability for
the content of all advertisements printed and also assume responsibility for
any claims arising therefrom against the publisher.

Full text of this journal is available through Bigchalk.com at www.bigchalk.
com and from ProQuest Information and Learning, (800) 521-0600,

ext. 3781; (734) 973-7007; or www.umi.com/proquest. The Journal

of Environmental Health is indexed by Current Awareness in Biological
Sciences, EBSCO, and Applied Science & Technology Index. It is
abstracted by Wilson Applied Science & Technology Abstracts and
EMBASE/Excerpta Medica.

All technical manuscripts submitted for publication are subject to peer
review. Contact the Content Editor for Instructions for Authors, or visit
www.neha.org/JEH/.

To submit a manuscript, visit http://jeh.msubmit.net. Direct all questions to
Kristen Ruby, Content Editor, kruby@neha.org.

Periodicals postage paid at Denver, Colorado, and additional
mailing offices. POSTMASTER: Send address changes to Journal of
Environmental Health, 720 S. Colorado Blvd., Suite 1000-N, Denver,
CO 80246-1926.

¥ 4o TrrinTeD wiTH
"- " Printed on recycled paper. QJJJ SOY INK i




- Simply the best choice in

}

’ROFESSIONAL FOOD MANAGER

N call today - toll free
1-866-956-2258 x340
support@neha.org

1
National Environmental Health A’(A&\ q

N

July/August 2013 ¢ Journal of Environmental Health

5



» PRESIDENT’S MESSAGE

Alicia Enriquez Collins,
REHS

directors and as our association’s 79th

president. Our board just received word
that we now have a membership that includes
over 5,000 environmental health profession-
als from across the nation and throughout the
world. This is a testament to the great work
that our association is doing and to each of
you for spreading the word about the benefits
of belonging to the premier organization for
environmental health professionals.

Thank you for the opportunity to share a
bit of information about my background and
a few hints about what the coming year holds
for NEHA. I have been a Registered Environ-
mental Health Specialist in California for 25
years and as of a few weeks ago, retired as the
deputy division chief with the Sacramento
County Environmental Management Depart-
ment. I am now in Georgia with my husband
Rick Collins and our beloved pets.

Along with my division chief, Mr. John Rog-
ers, and a phenomenal management team, I led
a team of extremely competent environmental
health professionals and support personnel
and managed numerous programs, including a
quite remarkable food protection program. In
January 2007, we implemented a series of food
program enhancements, with the most visible
component being a color-coded placard food
safety rating system. This green, yellow,
and red placard posting program was the first
of its kind in the U.S. And, most notably, the
idea for this best practice was born at NEHAs
2004 Annual Educational Conference (AEC)
& Exhibition in Anchorage, Alaska, where the
leadership from the Toronto Public Health

I t is an honor to serve on NEHAS board of

6 Volume 76 ¢ Number 1

YOUR ASSOCIATION

Build Your Network With NEHA,

5,000 Strong

With a network
of over 5,000
environmental health
professionals in NEHA,
there are numerous
opportunities to
exchange information,
to be enriched
professionally, and to
effect positive changes
within our communities.

Department, who created this program, shared
this information.

Making this connection with our colleagues
in Toronto, Canada, through participating
in the AEC was the genesis of a food safety
movement in Sacramento. As a result of this
networking and ability to glean from other
respected organizations, retail food business
operators have made food safety a priority,
consumers can make informed choices when
they dine, and the environmental health pro-
fessionals conducting their day-to-day work
have better tools to assist them during consul-
tations and inspections. I am pleased to note
that several other jurisdictions nationwide are
looking closely at new food safety disclosure
systems and am thankful that NEHA can assist

with spreading the good word about best prac-
tice environmental health programs.
Throughout my career, [ spent many years
volunteering with our state affiliate, the Cali-
fornia Environmental Health Association
(CEHA), where 1 spent time serving on the
local chapter board, serving as the CEHA sec-
retary, and then eventually serving as CEHA
president. During this time, Mr. Dick Pantages
was the NEHA Regional Vice President (RVP)
for Region 2 (Region 2 covers Arizona, Califor-
nia, Hawaii, and Nevada) and he represented
NEHA at the CEHA board of directors’ meet-
ings. Dick did an excellent job of providing
NEHA updates and relaying significant issues
impacting our profession from a national per-
spective. He encouraged NEHA involvement
and emphasized the importance of broadening
our network so that we could share informa-
tion and gain insights from others that may
have already encountered similar challenges.
To this day, I fondly recall these efforts by Dick
and look to him as a great mentor and friend.
During my term as CEHA’ president, 1
learned about the assistance and mentoring
activities provided to affiliates by Mr. Nelson
Fabian, NEHAs executive director. I invited
him to meet with our CEHA executive commit-
tee to educate us and provide advice on leading
an organization of our size. Our CEHA offi-
cers were pleased to receive notice that he had
accepted our invitation and was going to fly to
Sacramento to meet with us for several hours.
We truly appreciated the time he took to under-
stand our questions, to provide advice, and to
share experiences he believed were relevant and
would be helpful for us. I recently came upon
a photo from that meeting and a follow-up




handwritten note from Nelson. It brought me
back to the year 2000 and a full circle of men-
torship and networking with our leadership at
both state and national levels. My goal is to con-
tinually provide a return on those initial invest-
ments of mentorship by supporting esteemed
colleagues and mentoring aspiring profession-
als just now entering the workforce.

Several years later, I was elected to the
NEHA board of directors as the RVP for
Region 2 and had the privilege of interacting
and exchanging information with respected
colleagues within the region. This exchange
ranged from topics and/or training oppor-
tunities such as body art legislation, medical
marijuana dispensaries, environmental health
training in emergency response (EHTER),
insect and rodent control training, Registered
Environmental Health Specialist legislation
and reciprocity, position papers on raw milk
and sustainability, and the use of new technol-
ogies in our day-to-day work. There is never a
dull moment in environmental health.

To continue on this path of information
exchange, mentorship, networking, and leader-
ship throughout the coming year, we will see
even more partnerships with federal agencies,
additional communication with your affiliate
representatives, and award recognition oppor-
tunities for environmental health practitioners.

As the Food Safety Modernization Act
mandates an integrated food safety system in
the U.S., NEHA has partnered with the Food
and Drug Administration (FDA) to assist
with this effort through a five-year coopera-
tive agreement. I just had the privilege of par-
ticipating in a stakeholder meeting to begin
discussions about the development of a food
registry, a protected online repository that
will hold information on food safety creden-
tials, credentialing bodies, and individuals.

A blast from the past! All smiles with NEHA
Executive Director Nelson Fabian at our 2000
CEHA leadership meeting during my term as
CEHA president.

Our board of directors is obtaining input
from your affiliate presidents to explore the
most optimal methods to exchange infor-
mation between affiliates and the board of
directors throughout the year. After receiv-
ing input from members, your board recently
approved two new awards to recognize prac-
titioners who have made contributions to the
profession by way of innovation or educa-
tional contribution.

Due to the overwhelming success and
demand for the Epi-Ready foodborne illness
response course, an extensive revision was
completed in collaboration with the Centers
for Disease Control and Prevention. A similar
course to include industry representatives is
also being designed in partnership with FDA
and a variety of stakeholders.

These are just a few examples of NEHAs
exciting activities. I look forward to leading
the nation’s premier organization for envi-
ronmental health professionals this year with
the commitment of a talented board of direc-
tors, the support of dedicated NEHA staff, and
with your input. With a network of over 5,000

Did You know?

The handwritten note from Nelson Fabian that I
received after our 2000 CEHA leadership meeting
...who would have guessed the impact of that
meeting and mentorship on my professional
career and involvement in NEHA.

environmental health professionals in NEHA,
there are numerous opportunities to exchange
information, to be enriched professionally, and
to effect positive changes within our commu-
nities. With so many environmental health
issues now receiving media attention and inte-
grated into the daily lives of our communities,
we can proudly be present and available to
serve our communities. &%
L pkEaniS

[/ AL
._:'-:._.r._L ¥ -H-:I

L=
enriqueza@comcast.net

If you were unable attend the NEHA 20137AEC inyperson, you can access it online instead.

About 25 sessions were recorded live and archived for you to view and learn. You can earn continuing

education credits and network with environmentalthealth professionals, speakers, and exhibitors

who attended the AEC. To register for access to the Virtual AEC, visit neha2013aec.org.
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at the Local Level

A b St ra Ct Nanotechnology is the science and practice of
manipulating matter at or near atomic scale to create new materials of
unique and novel properties for specific applications. Nanomaterials,
including engineered nanoparticles (ENPs), have been used successfully
for remediation since they are superior in technical performance and cost-
effectiveness than traditional remedial technologies. Evidence indicates,
however, that exposure to nanomaterials may lead to significant safety
and health impacts. To protect human health against undesired risks
from nanomaterials requires that safe and sustainable development of
nanotechnology is in tandem with the availability of relevant information.
State agencies responsible for the environment, safety, and public health
were surveyed to understand their current and future information needs and
capabilities to regulate nanomaterials. Because significant data gaps still
exist on the toxicity and ecological impacts of nanomaterials, precautionary
measures should be taken. Research to develop techniques for exposure
assessments, surveillance and monitoring, databases, and characteristics of

workplaces where ENPs are used is encouraged.

Introduction

Nanotechnology has emerged as the sci-
ence of manipulating small matter at or near
atomic and molecular scale in order to synthe-
size nano-objects, devices, and nanomaterials
such as thin surface coatings, nanowires, and
nanotubes, which are in the scale of between
1 to 100 nm (1 nm = 10° m) in at least one,
two, or three dimensions, respectively (The
Royal Society & the Royal Academy of Engi-
neering, 2004). At this scale, nanomaterials
can exhibit unique and novel properties that

8 Volume 76 ¢ Number 1

are distinctly different from bulk materials of
similar composition. These properties have
made nanomaterials viable and ideal candi-
dates for numerous applications (Alivisatos,
1996; Meyyappan, 2007, Shatkin, 2008).
After only a few decades of research in
nanotechnology and nanoscale science,
nanomaterials are now widely used in elec-
tronics, biomedical, and pharmaceutical or
drug delivery (Bhushan, 2010; DeJong &
Borm, 2008; Lane & Kalil, 2011; Murday, Sie-
gel, Stein, & Wright, 2009; Roco, 2004; The

ADVANCEMENT OF THE SCIENCE

Nanomaterials for Environmental
Remediation: Investigating the Role
of Nanoinformatics in Support of
Environmental, Health, and Safety
Oversight of Nanotechnologies

Ephraim Massawe, PhD
Department of Industrial Hygiene
and Environmental Health
Southeastern Louisiana University

Royal Society & the Royal Academy of Engi-
neering, 2004, Wang, Wang, Chen, & Shin,
2008). Other applications of nanomaterials
include disease diagnosis, cosmetics, alterna-
tive energy, and catalysis (Bharali & Mousa,
2010; LaRocque, Bharali, & Mousa, 2009;
National Institute of Occupational Safety and
Health [NIOSH], 2005; National Nanotech-
nology Initiative, 2011). Most recently nano-
materials have successfully been used for
cleanup and pollution control (Lekas, 2006;
Lien & Zhang, 2001; Meyyappan, 2007; Sav-
age & Diallo, 2005; U.S. Environmental Pro-
tection Agency [U.S. EPA], 1997).

While the future and potential for applica-
tions of nanotechnology in environmental
remediation in particular and other sectors in
general appear bright, the other side of nano-
technology presents daunting challenges. Like
other emerging technologies of the past, nano-
technology has ignited growing public debates
on whether environmental and health aspects
of its products and services outweigh social
and economic benefits (Colvin, 2003; Roco,
2004). Scientific evidence indicates that expo-
sure to nanomaterials can cause significant
negative biological responses, including toxic
health effects to humans and laboratory ani-
mals (Castranova, 2011; Nurkiewicz, Porter,
& Hubbs, 2008; Pacurari, Castranova, & Val-
lyathan, 2010; Peter, Holian, & Sriram, 2008;
Saga, Kommineni, & Castranova, 2007; Shve-
dovaetal., 2008). For example, particles in the
range of 1-100 nm, particularly those below
12 nm, can cross the blood-brain barrier and
cause significant health impacts (Oberdorster
etal., 2004; Sarin et al., 2008). A large quantity



of scientific work also confirms a strong asso-
ciation between exposure to nanoparticles such
as carbon nanotubes (CNTs) and asbestos-like
illnesses (Poland et al., 2008).

Results of many toxicology studies have
either been limited or inconclusive, however,
due to variability in the manifestation of the
physicochemical properties of nanomaterials
during production, use, or disposal; cells and
the organs used for testing; biochemical assays
or doses used in the studies; and lack of infor-
mation on work practices to estimate exposures
(Alkilany & Murphy, 2010; Colvin, 2003; May-
nard etal., 2006; Nel, Madler, & Velegol, 2009).
Given this lack of organized and limited infor-
mation, it is logical to share what is currently
known about nanomaterials in order to support
the regulatory oversight of nanotechnologies
and prevent potential exposures to nanomate-
rials and work-related and public health risks.
Thus, the overall goal of this article is to assess
current and future information and scientific
needs and capability of the state government
agencies to regulate nanoparticles during reme-
diation. This approach is within the framework
of nanoinformatics (information science), “the
study of processing, management, and retrieval
of information,” and it helps to equip profes-
sionals and agencies at the local level with
necessary tools to anticipate, recognize, evalu-
ate, and control potential health hazards in the
handling of nanomaterials (Hoover et al., 2011;
National Nanomanufacturing Network, 2011).

Materials and Methods

Study Design and the Use
of Focus Groups
From April through June 2011, four focus
groups comprising various experts in nano-
technology research and consulting were
assembled for discussions with the main goal
of generating generic themes and a framework
to study and understand scientific and infor-
mation needs at the state government agen-
cies' level. In essence, this would support reg-
ulatory oversight of engineered nanoparticles
(ENPs) during remediation and throughout
their life cycle: synthesis and testing, manufac-
ture, storage, distribution, uses, and disposal.
Focus group members consisted of profes-
sionals from various backgrounds, includ-
ing public health professionals, industrial
hygienists, safety professionals, medical sci-
entists, academics, and environmental health

specialists. They were assembled via webinar,
telephone, and online. Other groups were
requested to meet for face-to-face discussions
during monthly professional meetings. Indi-
viduals in the focus groups were identified
from previous professional networking expe-
rience. Some members of the focus groups
were identified as previous faculty mentors,
colleagues, and faculty members at a uni-
versity who either conduct nanotechnology
research or those developing and teaching
in these specialized fields. Other focus group
members were identified from the state and
local government agencies’ Web sites, with
emphasis on those agencies responsible for
air, water, and soil quality.

The focus group strategy was used as it
can capture varied opinions of experts in a
specific field (Deggs, Grover, & Kacirek,
2010). This method is efficient, cost-effec-
tive, and saves time in collecting data. The
focus group has become more reliable now
than ever before because of the emergence
and growth of Internet use, including various
forms of the online chat services now avail-
able (Stancanelli, 2010). Despite the advan-
tages of using the online focus group meth-
ods in research, a disadvantage exists due to
the need for highly skilled personnel to mod-
erate the groups (Deggs et al., 2010).

Other methods used to collect data
included face-to-face and telephone semi-
structured interviews. Telephone interviews
complimented face-to-face interviews when
it was difficult to travel to the agencies’ offices
to meet in person. While questionnaires can
be a great resource for collecting and collat-
ing evidence and patterns in a study, data
obtained using a semistructured interview
can provide more in-depth and significant
insights on particular respondents’ reactions
to issues or themes (Kendall, 2008).

Identification of Contacts for

the State Agencies and Programs

As part of measuring and assessing current
and future scientific and technical information
needs of regulatory agencies and programs at
the local and state government levels across
the country, contacts for the state agencies
were identified using the information available
online and in professional journals. The focus
groups’ experts also proposed some contacts
and agencies that were likely to be involved
with the regulatory oversight of nanomateri-

als during environmental remediation. A total
of 740 potential participants were identified
across the country. Due to incorrect contact
information (e-mail, telephone, and facsimile
numbers), only 606 were contacted.

Literature Review

Literature review consisted of government
documents, circulars, and bulletins, which
provided baseline information to learn about
the functions and efforts of the regulatory
agencies in the context of safety and health
oversight of nanomaterials at the local and
state government level. In addition, peer-
reviewed scientific and technical journals
and articles on toxicology and documents
recommending best practices while working
with nanomaterials that have been issued by
scientists working with nanomaterials and
federal agencies, such as the U.S. Environ-
mental Protection Agency (U.S. EPA), the
Occupational Safety and Health Administra-
tion (OSHA), or the National Institute for
Occupational Safety and Health (NIOSH),
were reviewed. While some articles and jour-
nals were freely available online, other jour-
nal articles were obtained either through sub-
scription or interlibrary loans.

Design of the Questionnaire

The survey questionnaire was designed by
using the information sources from literature
(Browne, 2005; Dillman, 2007). The content
of the questionnaire was based on themes
in the framework developed with the sup-
port of face-to-face discussion and the ideas
from the online focus groups members. Most
questions were designed to take into consid-
eration as many themes in the framework
as possible. Altogether, 78 open-ended and
closed questions were created using Survey-
Monkey software. This mixture of questions
was used with the realization that in open-
ended questions, individual respondents can
give spontaneous answers to the questions
raised and a researcher can also avoid the bias
associated with suggesting responses (Reja,
Manfreda, Hlebec, & Vehovar, 2003).

Administration of the Survey
Questionnaire

From August through October 2011, question-
naires were distributed to participants via Sur-
veyMonkey software. An introductory letter
stating the objectives of the study and an insti-

July/August 2013 ¢ Journal of Environmental Health 9



ADVANCEMENT OF THE SCIENCE

tutional review board approval letter of exemp-
tion for testing of human subjects accompanied
the questionnaire. The letter stated that the sur-
vey was voluntary and should take only about
15-20 minutes to complete. In the letter, par-
ticipants were also told to feel free and comfort-
able in answering any and all questions.

Follow-up telephone calls were initiated
three weeks after the first letter was sent
out, and after four weeks, a follow-up e-mail
was sent out to remind respondents that the
time for taking the survey was running out.
From October through November 2011,
two additional follow-up e-mails were sent,
which were justified by the low number of
responses that had been received.

The last follow-up e-mail contained the
following questions. Q1: Has your agency
discussed any potential environmental or
health impacts of nanomaterials? Q2: If so, at
what level of specificity? Have these discus-
sions yielded any actions? Q3: Do you ever
discuss these matters with officials in other
states, or in the federal government? Please
elaborate. Q4: If not, has any other agency in
your state done so? Have any results, to your
knowledge, come of these discussions? Q5: If
not, do you expect such a discussion to occur
in your state anytime soon?

Two undergraduate students followed
up with telephone calls to remind the state
agencies’ contact persons about the survey.
The main limiting factors included lack of
updated contacts and lack of interest from
participants to return telephone calls or
respond to the survey.

Data Analysis

After data collection, each question was ana-
lyzed separately, and where possible, descrip-
tive statistics were calculated to summa-
rize the observations from the data. Where
no contact information was provided, the
Google search engine was used to determine
the exact location of the IP address, and
therefore it was possible to identify the state
agency or federal agency represented.

Results and Discussion

Framework to Understand
Information and Technical Needs

at the State and Local Levels

A framework (Figure 1) that was a result
of the focus group discussions was devel-
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FIGURE 1

A Flow Diagram to Understand Technical and Information Needs
of the State Agencies to Support Regulation of Nanomaterials
Use During Environmental Remediation

Site characterization (nanomaterials are site specific) and
physicochemical properties of ENPs at all life cycle stages
Does the site use ENPs?

A\ 4
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age, gender, work practices, etc.)?

v

| properties of ENPs during
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Preliminary information on IH and EHS measurements (standardized
thods and ling protocols); epidemiologi
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-

v
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Risk
Assessment
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and scoring

Risk
Management

A

ENPs = engineered nanoparticles; IH = industrial hygiene; EHS = enviromental health and safety.

FIGURE 2

Expert Opinions on Data Collection, Tools for Exposure Modeling,
and Information Sharing

= Gathering of data for science and regulatory
oversight: DATA

= Promotion of new paradigms/innovative
analytical models: TOOLS

Dissemination or access to data: DATA or
INFORMATION SHARING

oped and used to design relevant questions
in a systematic way to understand current
and future information needs of various
local and state government agencies and
programs.

This framework shows a minimum num-
ber of broad themes needed to ensure that
safety and health protection of the workers
and the general public are guaranteed dur-
ing the entire life cycle of nanomaterials, not
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only in remediation applications but also in
other areas where they are used. For example,
it became clear that understanding site char-
acteristics and physical chemical properties
of nanomaterials would increase the knowl-
edge about the potential for these materials
to agglomerate or coagulate during remedia-
tion. Aggloromeration of nanomaterials is a
property that can change other properties
of nanomaterials, such as particle size and
shape, both of which have a strong correla-
tion with biological reactivity and potential to
cause a significant negative health response
(Castranova, 2011). It is equally important to
understand how properties of nanomaterials
change during various stages of the supply
chain in order to determine how nanomate-
rials used for remediation could simultane-
ously contaminate water or could become an
exposure of concern to human health.

In developing this framework, input from
the focus group experts presented varied
opinions on the three-tiered approach: 57%
recommended gathering data for health and
safety as well as data on science and regula-
tory oversight, and while 29% preferred to
gather tools to promote innovative models
for exposure and risk assessment, 14% pro-
posed information on better methods of dis-
seminating the data (Figure 2).

Based on the framework shown above,
focus group experts indicated that in the
absence of protocols for conducting mea-
surements and assessment, and due to lack
of instrumentations and analytical meth-
ods, information to support quantitative
and qualitative models for predicting health
risks of nanomaterials and their availability,
accessibility, and dissemination would sig-
nificantly support regulatory functions at
the local and state government levels. All the
views presented by experts were collated and
aggregated to improve the framework, which
resulted in an updated schematic framework
shown in Figure 3.

Study Population and Characteristics
A total of 606 representatives of various state
agencies and programs across the country
were contacted using SurveyMonkey and 196
completed the online surveys, for a 32.3%
response rate. All 10 U.S. EPA regions were
represented by at least one respondent; how-
ever, not all other agencies, such as public
health or natural resources departments, were
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| TABLE 1

equally represented. Thus, most responses
were from environmental agencies, which are
closely associated with remediation work.
The characteristics of these respondents are
shown in Table 1.

Current Activities and Key Issues on
Nanomaterials, Nanotechnology, and
Nanoinformatics

Approximately 25% of respondents were
unaware of how many Superfund sites are in
the state jurisdictions, but 31% said that no
Superfund sites were present in their respec-
tive states. This may not be authentic infor-
mation, however, because it is known that
1,200 U.S. EPA Superfund sites are spread
across the country and need either removal
or remedial actions (Kubasek & Silverman,
2011). About 12.5% of respondents indicated
that they had more than 30 Superfund sites
in their state.

Traditional and Nano-Enhanced
Environmental Remediation
Technologies

Since 2001, U.S. EPA has conducted successful
environmental remediation using nanomateri-
als at pilot and full-scale experimentations on
at least 20 Superfund sites (Karn, Kuiken, &
Otto, 2009; Li, Elliott, & Zhang, 2006; Otto,
Floyd, & Bajpai, 2008; Su et al., 2008; U.S. EPA,
2007a). At present the trend shows more sites
may want to use nanomaterials for this pur-
pose, and the need for information will become
increasingly important. Literature has revealed
several traditional remediation technologies
including thermal desorption, incineration, vit-
rification, pump and treat, acid leaching, bio-
remediation, and phytoremediation (U.S. EPA,
2007b). While 60%-80% of the respondents
were not aware of the exact number of sites
that employ traditional remediation technolo-
gies, only 5%-10% reported knowing of 1-5
sites doing so within their state jurisdictions.
The level of awareness among the respondents
about Superfund sites using nanomaterials for
remediation or agencies that were responsible
for safety and health oversight of nanotechnol-
ogy during remediation was low (Table 2).

The literature also indicates that nanotech-
nologies are increasingly becoming a reality
in U.S. EPA Superfund sites. Table 3 shows
a list of typical nanomaterial candidates for
environmental cleanup. These include ENPs
or metal oxides, zeolites, dendrimers, and
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Key Characteristics of the Online Survey Respondents (N = 606)

Characteristic: Personal and Agency or Program Information

Response Rate

Gender No response
Age group
<20 0(0)
20-30 18(2.9)
30-40 103 (17.1)
40-50 173 (28.6)
50-60 190 (31.4)
60-70 69 (11.4)
>70 0(0)
No response 52 (8.6)
Number of years working as regulatory professional
0-5 52 (14.3)
5-10 34(5.7)
10-15 121 (20.0)
15-20 138 (22.8)
>20 207 (34.3)
No response 176 (2.9)
Number of years dealing with nano-related issues
0 311 (51.4)
<2 121 (20)
2-5 121 (20)
5-10 34 (5.7)
>10 0(0)
No response 17 (2.9)
Willingness to provide input in the study and to have contact information in final report
Willing to provide input and to have contact information appear in the final reports 207 (34.3)
Not willing to provide input and to have contact information appear in the final reports 346 (57.1)
No response 52 (8.6)
Willingness to review the first draft of the report
Yes, respondent is willing to review first draft of the report 295 (48.6)
No, respondent not willing to review first draft of the report 277 (45.7)
No response 34 (5.7)
Region
U.S. Environmental Protection Agency (U.S. EPA) Region 1: Connecticut, Maine, 34 (5.7)
Massachusetts, New Hampshire, Rhode Island, and Vermont
U.S. EPA Region 2: Commonwealth of Puerto Rico, New Jersey, New York, 34 (5.7)
and the Virgin Islands
U.S. EPA Region 3: Delaware, District of Columbia, Maryland, Pennsylvania, Virginia, 17 (2.8)
and West Virginia
U.S. EPA Region 4: Alabama, Florida, Georgia, Kentucky, Mississippi, North Carolina, 121 (20.0)
South Carolina, and Tennessee
U.S. EPA Region 5: lllinois, Indiana, Michigan, Minnesota, Ohio, and Wisconsin 34 (5.7)
U.S. EPA Region 6: Arkansas, Louisiana, New Mexico, Oklahoma, and Texas 156 (25.7)
U.S. EPA Region 7: lowa, Kansas, Missouri, and Nebraska 52 (8.5)
U.S. EPA Region 8: Colorado, Montana, North Dakota, South Dakota, and Utah 17 (2.8)
U.S. EPA Region 9: American Samoa, Arizona, California, Commonwealth of North 69 (11.4)
Mariana Islands, Guam, Hawaii, and Nevada
U.S.EPA Region 10: Alaska, Idaho, Oregon, and Washington 69 (11.4)
Budget for information gathering, analysis, and sharing
$0 489 (80.8)
<$10,000 101 (16.7)
No response 16 (2.5)
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Information Needs for Safety and Health Oversight of Nanomaterials
During Environmental Remediation (N = 606)

Online Survey Question Response Rate
# (%)
Number of Superfund sites conducting clean-up operations with nanomaterials
Not sure 392 (64.7)
0 82 (13.5)
0-5 106 (17.8)
>5 0(0)
No response 19 (4.3)
Number of agencies responsible for regulating nanomaterials in various states
Not sure 428 (70.6)
0 0(0)
1 72 (11.8)
2 36 (5.9
3 36 (5.9
4 0(0)
>5 36 (5.9)
No response 0(0)
Has your agency ever had meetings to discuss regulatory issues pertaining to
nanomaterials or their health impacts?
Yes 142 (23.5)
No 463 (76.5)
No response 2(2

| TABLE 3

Common Nanomaterials for Environmental Remediation

Type of Nanomaterials Specific Environmental
Remediation Application

Bimetallic nanoparticles Nanoscale zero valent iron (nZVI); Remediation of complex
and zero valent iron emulsified zero valent iron; hydrocarbons in water, soils,
bimetallic nanoscale particles, e.g., or sediments

nickel, gold, palladium, and platinum

Metal oxides (natural or Titanium dioxide; zinc dioxide;
engineered nanoparticles | cerium oxide

[ENPs])
Nanometals Engineered nano silvers
Multi-walled carbon nanotubes Sorption of metals, e.g., cadmium,
Carbonaceous ENPs lead, copper, etc.
Nonporous activated fibers Sorption of benzene, toluene, ethyl
benzene, and xylenes
(BTEX compounds)
Nano clays/zeolites NagAl..Si, . 12H,0 Sorption/ion exchange for heavy
metals
Dendrimers Hyper branched polymers (1-20 nm) | Polyaromatic hydrocarbons;

ultra-filtration of heavy metals

Sources: Lien & Zhang, 2001; Savage & Diallo, 2005; Su et al., 2009; U.S. Department of the Interior Bureau of
Reclamation, 2009.

carbon nanotubes (Bruck, 2007; Karn et al.,
2009; U.S. Department of the Interior Bureau
of Reclamation, 2009).

The list is long but not exhaustive because
other nanomaterials are capable of decontami-
nating inorganic heavy metals and persistent
organic pollutants that can bioaccumulate or
are toxic (Bruck, 2007; Wang & Zhang, 1997).
Since 2001, U.S. EPA has started and com-
pleted remediation on more than 20 Superfund
sites using nanomaterials (Karn et al., 2009; Li
et al., 2000; Otto et al., 2008; Su et al., 2008;
U.S. EPA., 2007a, 2008). Available information
shows that traditional remediation technologies
are more expensive and can consume more time
than the use of ENPs (Otto et al., 2008). Obvi-
ously, in comparison to the costs associated
with using reactive barriers or pump-and-treat
traditional remediation technologies for com-
plex hazardous wastes, it is less costly to use
nanomaterials for environmental remediation
(Table 4). The state of New Jersey estimated
that using nano-enhanced remediation to be
20-250 times faster than traditional remedia-
tion technologies (Muller & Nowack, 2010).
Based on these economics, using nanomaterials
for remediation will save the nation more than
$250 billion required to decontaminate hazard-
ous sites across the country and will also make
the contaminated land available for economic
use (U.S. EPA, 2004).

Lack of knowledge on the work practices
and different tasks such as transport and
preparation of nanomaterials and final use
for cleanup operation impedes regulatory
functions, including efforts to estimate health
effects associated with exposure to nanoma-
terials. The availability of this information
can help professionals to estimate the dura-
tion, frequency, and levels of exposure and
potential dose or toxicity associated with the
applications of nanomaterials. Furthermore,
lack of information on other aspects of nano-
materials that define their toxic properties
hinders prospects for limiting exposures to
nanomaterials (Castranova, 2011).

It is important to understand that while
plenty of toxicity data gaps for a great num-
ber of nanomaterials still exist, nano zero
valent iron (nZVI), which is largely used for
remediation, is “just iron,” so why worry?
But others have noted that nano-scaled “any-
thing” actually can have different biological
effects on humans and animals than the same
compounds at micro or larger scales. If any
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emerging product is approved for consumer
use and other applications on the basis of the
current knowledge or lack of known threats
and it happens to be a disaster 50 years later,
it would be a mistake and a repeat of the era
of dichlorodiphenyltrichloroethane (DDT)
and polychlorinated biphenyls (PCBs).

Information Sharing and Guidance
Documents in Federal Government
Institutions or Agencies

As always has been the case, state government
agencies and programs can use and share infor-
mation with federal agencies. At present, how-
ever, state agencies indicated limited budgets
for information gathering or sharing to address
nanotechnologies in general and remediation in
particular. At least 80% indicated they did not
have any budget for this particular line of use,
and 16.7% stated that they had allocated less
than $10,000 for this purpose (Table 1).

Even when state agencies rely so heavily on
federal agencies for information, very limited
nano-specific information, regulations, and
standards exist at the federal level in relation
to nanomaterials. For current information,
state agencies stated that they relied on OSHA
(80%) and NIOSH (90%). Other sources of
information included local and international
research and institutions (2%-20%). NIOSH
has issued two bulletins, both of which pro-
vide the basis for developing good work prac-
tices and the recommended exposure levels
(NIOSH, 2010, 2011). These bulletins address
two commonly used nanomaterials: titanium
dioxide and CNTs. While the recommended
exposure levels (RELs) for ultra and fine tita-
nium dioxide are set at 0.3 mg/m® and 2.4 pg/
m’, respectively, the REL for CNTs is 7 pg/m?
as elemental carbon at an eight-hour time-
weighted average as respirable mass airborne
concentration (NIOSH, 2010).

NIOSH recently issued “General Safe Prac-
tices for Working With Engineered Nanomate-
rials in Research Laboratories (NIOSH, 2012).”
In this document, recommended methods of
exposure assessments, controls, and confirm-
ing that the hazard control methods work are
provided. NIOSH previously issued a docu-
ment entitled “Approaches to Safe Nanotech-
nology—Managing the Health and Safety Con-
cerns Associated With ENPs (NIOSH, 2009).”
U.S. EPA also recently issued a document enti-
tled “Guidance to Facilitate Decisions for Sus-
tainable Nanotechnology (Eason, Meyer, Cur-
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TABLE 4

Economic Incentives for Promoting Nano-Enhanced Remediation

Remediation Technology to Decontaminate Trichloroethylene Cost of Remediation
and Perchloroethylene Contaminants

Traditional remediation methods using pump and treat $5,500,000
(without nano-enhancement)

Traditional remediation methods, e.g., permeable reactive barriers $3,400,000
Nano-enhanced remediation methods using nano-zero valent iron $600,000

Source: Muller & Nowack, 2010.

ran, & Upadhyayula, 2011).” Several federal
environmental legislations may apply for over-
sight of nanomaterials during remediation. For
example, the Toxics Substances Control Act
authorizes U.S. EPA to limit the production,
processing, use, and disposal of new chemicals.
The Resources Conservation and Recovery Act
(RCRA) can be useful to state agencies for cra-
dle-to-grave management of hazardous materi-
als. Since RCRA defines a hazardous substance
as one which possesses reactivity, pH, corrosiv-
ity, and flammability, once information is gen-
erated for nanomaterials, their characterization
in the context of RCRA can become clearer
and their management controlled under this
federal legislation.

In the context of regulatory health and safety
oversight of nanomaterials during environ-
mental remediation, a breakdown of responses
is as follows: while 55% of respondents consid-
ered physicochemical properties and toxicity
of nanomaterials as “extremely relevant,” only
40% and 32% similarly rated information on
exposure scenarios or work practices and the
population at risk, respectively. The follow-
ing information was rated of “extreme impor-
tance” by 20%-40% of the regulatory agencies
surveyed: number of employees on site, work
practices, and the geographical location of the
Superfund site; modules and level of training
available to workers; information on licens-
ing requirements for contractors and effec-
tive safety and health programs; knowledge
for emergency response at the local level; and
results of surveillance, monitoring, and treat-
ment or remediation technologies used at the
site. Fifty percent to 65% of the respondents
rated all this information as “important.”

The information reflecting the need for
knowledge in legal liability of nanomateri-

als during synthesis and transportation was
ranked of the highest importance (40%) in
comparison to information required to pre-
dict or regulate groundwater contamination
(24%). This is relatively significant because
during the synthesis of nZVI, boron and
boron oxide nanoparticles are significant by-
products of the process. Scientific reviews of
boron nanoparticles as solid fuels and propel-
lants in civilian and military applications have
indicated that their mobility in natural organic
matter can have far-reaching consequences
and ramifications in the natural environment,
especially if large-scale production of nZVI is
envisaged in the future (Liu, Wazne, Christo-
doulatos, & Jasinkiewicz, 2008; Liu, Wazne,
Han, Christodoulatos, & Jasinkiewicz, 2010;
Strigul et al., 2009). While 54% of respon-
dents indicated that information to prepare
for emergency spillage was “very important,”
46.5% indicated that information pertaining
to flammability, reactivity, or fire hazards of
nanomaterials was only “important” in such
emergency situations.

Information for Risk Assessment

and Risk Management

The relatively few scientific studies to pro-
vide conclusive determination between expo-
sures, toxicity, or ecological fate and trans-
port of nanomaterials suggest that while solid
science and knowledge about the toxicity of
chemicals can make it easy to protect human
health and safety, lack of such information
should not be an excuse not to act (Martuzzi
& Tickner, 2004). In the face of uncertainty,
the best approach is to err on the part of the
precautionary principles, where the burden
of proof lies with the manufacturers to gen-
erate toxicity information on nanomaterials.




Conclusion and
Recommendations

Nanotechnologies for remediation will increase
in the future, and therefore safe and sustain-
able use of nanomaterials for remediation of
Superfund sites based on current knowledge
will be needed. The unknowns in this equation
are the short- or long-term effects of nanoma-
terials. The preliminary findings of this study
suggest that health and safety of workers han-
dling ENPs can be enhanced by accessing rel-
evant information. A large percentage of the
state agencies and programs have little under-
standing of the number of contaminated sites
or nanotechnologies or nanomaterials within
their state jurisdictions. Inquiry into under-
standing their information needs, however,
should continue to focus on specific data as
related to the characteristics of hazardous sites;
remediation technologies; and number, age,
sex, and other medical conditions of workers
as part of surveillance and monitoring. While
information on work practices including job
titles and tasks is needed to support exposure
assessment, intra- and interstate agency infor-
mation sharing as well as information sharing
between states and the federal government, par-

ticularly as it relates to occupational and nonoc-
cupational exposure standards, are lacking. To
improve this situation, awareness raising and
use of other methods of sharing and communi-
cating the information among stakeholders and
agencies such as use of databases and training
should be enhanced.

Technical and scientific information needs
should include supporting the state agencies’
main goals and mission of regulatory oversight
of nanomaterials as new products in order to
protect human health and the environment.
In this regard, information on physicochemi-
cal properties of nanomaterials, work practices
and processes, exposure sources, scenarios and
pathways, and the fate and transport mecha-
nisms of these materials should also be commu-
nicated to public. Measurement methods such
as dosimetry, surveillance, and monitoring for
epidemiological studies and basic information
on safety and health programs such as chemi-
cal hygiene programs can generate information
required to support the work of state agen-
cies. A significant amount of work is therefore
needed to organize databases of information in
the form of the types of nanomaterials synthe-
sized and their functions, potential for toxicity,

properties, and other keywords that can eas-
ily be used by the state agencies in search of
information for regulatory oversight of nano-
materials. While significant data gaps still exist
for nanomaterials, a precautionary approach
should be taken to avoid exposure while work-
ing with nanomaterials. In addition, research
should continue to focus on exposure scenarios
(workers and public) including databases on
surveillance and monitoring. 2%
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Baseline Knowledge Survey

of Restaurant Food Handlers

in Suburban Chicago: Do
Restaurant Food Handlers
Know What They Need to Know
to Keep Consumers Safe?

Mindi R. Manes
Li C. Liu

A b St ra Ct In the U.S., foodborne disease causes millions of
illnesses annually, resulting in thousands of deaths. To reduce food
poisoning, restaurant food handlers need accurate knowledge of food safety
principles as a starting point for the outcome of optimal food safety behavior.
The study described in this article determined food safety knowledge gaps
among suburban Chicago restaurant food handlers. A cross-sectional survey
of 729 food handlers at 211 suburban Chicago restaurants was conducted
from June 2009 through February 2010. A 50-question survey was
administered by a trained interviewer in either English or Spanish. Mixed-
effects regression analysis identified risk factors associated with an overall
food safety knowledge score. The mean overall knowledge score was only
72% and substantial knowledge gaps related to cross contamination,
cooking, and holding and storage of food were identified. Spanish-speaking
food handlers scored significantly lower than English-speaking food
handlers (p < .05). Although certified food managers scored significantly
higher than noncertified food handlers, their score was only 79%. These
data provide targets for educational interventions to remedy knowledge

gaps in food handlers in order to prevent food poisoning from restaurants.

Introduction

Each year, an estimated 48 million illnesses
and 3,000 deaths can be attributed to the
consumption of food (Scallan et al., 2011,
Scallan, Griffin, Angulo, Tauxe, & Hoekstra,
2011). The majority of foodborne outbreaks
in the U.S. are attributed to food service estab-
lishments and are most frequently reported
from restaurants (Todd, Greig, Bartleson, &
Michaels, 2007). In 2008, 868 single setting
foodborne disease outbreaks in the U.S. were
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reported to the Centers for Disease Control
and Prevention (CDC) and approximately
52% were associated with restaurants or deli-
catessens (Gould et al., 2011). In Illinois, the
proportion of outbreaks associated with res-
taurants is even higher (56%) (Centers for Dis-
ease Control and Prevention [CDC], 2011a).
According to the Food and Drug Adminis-
tration (FDA), the most common food han-
dler behaviors contributing to foodborne out-
breaks include poor hand hygiene, improper

Mark S. Dworkin
School of Public Health
University of lllinois at Chicago

temperatures for cooking and holding food,
and cross contamination (FDA, 2009). A
recent observational study by Green and
co-authors (2006) reported that approxi-
mately one-fourth of food handlers did not
always wash their hands, one-third did not
change gloves between touching raw meat
and ready-to-eat food, and slightly more than
one-half did not use a metal stem thermom-
eter to check the temperature of cooked food.

Although food handler observational stud-
ies have been performed by researchers in the
U.S. (Green et al., 2006; FDA, 2009; Strohbehn,
Sneed, Paez, & Meyer, 2008), few studies have
been published assessing restaurant food han-
dler knowledge (DeBess, Pippert, Angulo, &
Cieslak, 2009; Dworkin, Udompat, Panchal,
& Liu, 2011; Panchal, Liu, & Dworkin, 2012).
Panchal and co-authors (2012) reported food
safety knowledge among restaurant food han-
dlers in the city of Chicago; however, in a sub-
urban region, public health resources and other
local factors may vary substantially. Given the
large amount of food prepared by restaurant
food handlers, an assessment of their knowl-
edge of safe food handling practices is neces-
sary and can be useful in designing educational
materials that target these knowledge gaps
(Dworkin et al., 2011; Panchal et al., 2012).
A lack of food safety knowledge can lead to
unsafe food handling behaviors that put cus-
tomers at risk for food poisoning.

Currently, no federal food safety training
requirements exist for restaurant food han-
dlers in the U.S. Instead, states, counties, or
cities set training and certification standards
independently. As a result, food handler edu-



cational requirements vary throughout the
country and range from no required train-
ing to extensive training courses required for
every food handler (California Retail Food
Code, 2011; Wyoming Department of Agri-
culture Consumer Health Services Section,
2009). In Illinois, certified food managers
must attend a Food Service Sanitation Man-
ager Certification (FSSMC) training course
and pass a certification exam (Illinois Admin-
istrative Code, 2008). Understanding whether
or not certified food managers and their staff
have adequate food safety knowledge is criti-
cal to preventing foodborne disease outbreaks.
Although local health departments routinely
inspect restaurants, these inspections do not
involve standardized knowledge examination;
rather, they determine momentary compliance
with local food codes.

The objective of our study was to deter-
mine food safety knowledge gaps of food
handlers in the suburbs of Chicago. Analy-
sis of these data can determine areas most in
need of improvement. The ultimate goal is to
develop targeted educational materials that
increase knowledge and result in improved
food safety behavior and decreased risk for
restaurant-associated food poisoning.

Materials and Methods

Sample and Participants

We obtained a list of 2,087 food establish-
ments in Lake, Kane, and suburban Cook
counties from the business credibility pro-
vider Dun & Bradstreet (www.d&b.com).
The list was restricted to restaurants only. It
excluded banquet halls, caterers, and estab-
lishments that serve only nonperishable
packaged foods and were otherwise consid-
ered low risk by the health department (Chi-
cago Department of Public Health, 2011).
A random sample of 668 restaurants (32%)
was selected to be approached. We inter-
viewed 729 food handlers from 211 partici-
pating restaurants from June 2009 through
February 2010. Restaurant managers were
approached in person for verbal approval
to conduct interviews with the staff at each
restaurant. Unless a restaurant refused to
participate, they were approached up to 10
times to obtain permission directly from a
manager. If the manager neither refused nor
consented or was not able to be contacted,
the restaurant was determined to be “not

available.” For larger restaurants, interviews
were limited to 20 to maximize enrollment
and not over-represent any single restaurant.
A signed consent was obtained that required
participants to be 18 years or older, and con-
fidentiality of food handler and restaurant
name were ensured. Eligible participants
were food handlers defined as a restaurant
employee who prepares food to be consumed
by the patrons. Food preparation was defined
as washing, cutting, cooking, or placing food
onto a plate. Restaurant employees who only
poured drinks or carried plates to tables
were not eligible to participate. Eligible par-
ticipants were also required to speak either
English or Spanish as the survey was admin-
istered in one of these two languages. Surveys
were administered in English or Spanish by
public health—trained graduate students from
the University of Illinois at Chicago and Sur-
vey Research Laboratory staff and completed
discreetly at the restaurants. Participating
food handlers were offered a compensation
of $15.00. Approval from the University of
Ilinois at Chicago institutional review board
for the protection of human subjects was
received prior to survey initiation.

Instrument Development
and Data Collection
A 50-question survey instrument was devel-
oped to obtain baseline information on res-
taurants and knowledge, behaviors, and
personal hygiene among the food handlers.
Survey development included input from
the Chicago, Cook County, DuPage County,
Kane County, and Lake County health
departments; Illinois Department of Public
Health; and the University of Illinois at Chi-
cago Survey Research Laboratory. Cognitive
interviewing was performed with both Eng-
lish- and Spanish-speaking food handlers and
survey adjustments were made accordingly.
The final survey instrument was launched
after a pretest was completed. The 40 food
safety knowledge questions included true/
false, multiple choice, and fill-in-the-blank
format and tested knowledge of the optimal
temperatures for bacterial growth, appro-
priate temperatures for heating and cooling
foods, cross contamination, and when to
discard food. Participants were also asked
about behavior practices including hand
hygiene and working while ill. Food handler
demographic information was collected and

included primary language (English, Spanish
with or without the ability to speak English,
and other language with the ability to speak
English), race/ethnicity, history of food safety
training and certification, years of food han-
dling experience, and frequency of specific
food handling tasks (including handling and
cooking raw meat/poultry, seafood, eggs, and
vegetables/fruits). Restaurant characteristics
including service style, food type, and aver-
age entrée price were obtained. Restau-
rants were categorized by size: small (<10
tables or seating <40 seats), medium (11-29
tables or seating 41-119 seats), and large
(=30 tables or seating =120 seats).

Statistical Analysis

Statistical analysis was performed using
SAS 9.2 for Windows with data from 722
of 729 (99%) food handlers with no miss-
ing information. Overall knowledge score
was determined by the proportion of cor-
rectly answered knowledge questions of the
40 from the survey. Bivariate analyses were
performed to identify food handler or restau-
rant variables associated with the knowledge
score. t-Tests were performed to compare
the mean knowledge scores between two
category variables, and analysis of variance
models with Tukey’s pairwise comparisons
were employed to compare the mean knowl-
edge scores for variables with more than two
categories. Pearson correlation coefficients
were calculated to describe the relationship
between the knowledge score and continu-
ous variables. To identify risk factors associ-
ated with the food handler knowledge score,
multivariate analysis was performed using
mixed-effects regression models predicting
knowledge score. A random restaurant effect
was used to account for the potential correla-
tions between food handlers from the same
restaurant. Variables of primary research
interest such as primary language and those
that had a statistically significant associa-
tion (p < .1) with the knowledge score were
included in the multivariate analysis. The ini-
tial regression model included all significant
food handler and restaurant characteristics
to predict the knowledge score. A backward
elimination method with a probability of
Type I Error of o = .10 was used to determine
the significant food handler and restaurant
characteristic variables to remain in the final
mixed-effects regression model.
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Results
From June 2009 to February 2010, all 668 ran- '
domly sampled restaurants were approached TABLE1
y p PP

and 32% (211) of the restaurants participated Characteristics of Restaurants Participating in a Knowledge Survey
in the survey. The reasons that 457 restaurants in Suburban Cook, Lake, and Kane Counties, lllinois, 2010 (N = 211)
did not participate included refusal (23%, and Score Out of 40 Food Safety Knowledge Questions
156), restaurant was “not available” (9%, 63),
closure or vacancy (9%, 58), no English- or Characteristic Frequencies Bivariate Analysis
Spanish-speaking food handlers (13%, 89), Restaurant Food Mean Score | p-Value
not meeting the inclusion criteria (6%, 41), (%) Handler (%)
and having changed names or moved loca- n (%)
tions (8%, 50). In participating restaurants, Restaurant size <.0001
99% of the immediately available food han- Small (<10 tables or <40 seats) 70 (33) 169 (23) 29.7 (74)
dlers consented to participate in the survey. Medium (>10 tables or >40 seats

Of the 211 restaurants, 42% (88) were but <30 tables or <120 seats) 89 (42) 276 (38) 29.6 (74)
medium-sized, 58% (121) had informal din- Large (=30 tables or seating >120 seats) 52 (25) 277 (39) 28.1 (70)
ing, and 64% (235) had an average entrée price Food service style .3507
0f $10.00 or less (Table 1). Approximately half Fast food 61 (29) 173 (24) 28.7 (72)
of the restaurants served American cuisine Informal (diner, delicatessen, other casual) 122 (58) 459 (64) 29.2 (73)
with no ethnic focus (51%, 107). Among the Formal 28 (13) 90 (12) 29.4 (74)
722 food handlers interviewed, English was Cuisine .0012
the primary language for 49% (356), Span- American (no primary ethnic focus) 107 (51) 456 (63) 29.5 (74)
ish for 41% (295), and other primary lan- Mexican 38 (18) 96 (13) 28.4 (71)
guage for 10% (71) (Table 2). Although many Italian 26 (12) 93 (13) 28.0 (70)
of the food handlers were Spanish speaking, Other 40 (19) 77 (1) 27.8 (70)
only 18% of the restaurants served Mexican Food specialization 5371
cuisine. The mean age of the participants was Meat or poultry 48 (23) 223 (31) 28.9(72)
32 years (range: 18-68 years) and 61% were Seafood 5(2) 41 (6) 28.5 (71)
male. Forty-four percent (306) described No specialization but meat, poultry, 158 (72) 458 (63) 29.1(73)
themselves as non-Hispanic Caucasian, 40% and/or seafood served
(275) as Hispanic/Latino, 4% (26) as non- Buffet served at least two hours per day .9004
Hispanic African-American, 6% (38) as Asian/ Yes 22 (10) 80 (11) 29.0(73)
Pacific Islander, and 7% (77) as multiracial or No 189 (90) 642 (89) 29.1 (73)
other race/ethnicity. Fifty-three percent (381) Chain or independent .0654
of the food handlers had no more than a high Chain 69 (33) 365 (51) 28.9 (73)
school education. The proportion of Spanish- Independent 142 (67) 357 (49) 29.4 (73)
speaking food handlers having only achieved a Average entrée price 0214
high school education was much higher com- <$10 135 (64) 408 (57) 28.8 (72)
pared to English and other primary language >$10 but <$20 69 (33) 281 (39) 29.2 (73)
speaking food handlers (84% compared to >$20 7(3) 33 (5) 31.0 (78)

30% and 34%, respectively).
The average time spent working as a food

handler was 9.9 years (range: 0.2-48 years).
Food handler age and experience were highly
correlated (1*= .73, p < .0001). Many of the
participating food handlers had never taken
a food safety training course (39%, 285) or
reported receiving no food safety training at
their current job (34%, 244). Certification
was lower among food handlers with less
food handling experience (40% among those
working as a food handler for <1 and 1-3
years, 60% among those working 3-6 years,
73% among those working 6-10 years, and
80% among those working >10 years). Of the
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722 food handlers, 35% (254) were certified
food safety managers and approximately half
reported English as their primary language
(51%, 129). The proportion of food handlers
who had at least some college education was
substantially higher for certified food manag-
ers compared to noncertified food handlers
(56% and 39%, respectively).

The food handlers in our study performed
various food handling tasks at least some of
the time in the restaurant. Sixty-eight percent
were responsible for handling raw meat or
poultry, 42% were responsible for handling

raw seafood, 46% were responsible for han-
dling raw eggs, and 90% were responsible for
handling raw vegetables or fruits. Fifty-six
percent were responsible for cooking meat
or poultry, 37% were responsible for cooking
seafood, and 40% were responsible for cook-

ing eggs.

Identifying Knowledge Gaps

The overall food handler mean knowledge
score was 72% (29/40). Among the more
substantial knowledge gaps identified, sev-
eral were related to optimal temperatures



| TABLE 2

Characteristics of Food Handlers Participating in a Knowledge
Survey in Suburban Cook, Lake, and Kane Counties, lllinois, 2010
(N = 722) and Score Out of 40 Knowledge Questions
n (%) Score (%) p-Value
Age (years) .0001
18-29 332 (46) 28.1(70)
30-39 182 (25) 29.4 (74)
40-49 121 (17) 30.3 (76)
>50 87 (12) 30.4 (76)
Gender .9802
Males 437 (60) 29.1(73)
Females 285 (40) 29.1 (73)
Race/ethnicity .0001
Non-Hispanic Caucasian 306 (42) 30.5 (76)
Hispanic/Latino 275 (38) 27.6 (69)
Non-Hispanic African-American 26 (4) 28.2 (71)
Asian/Pacific Islander 38 (5) 28.4 (71)
Multiracial/other 77 (11) 29.3(73)
Education .0001
Less than 8th grade 72 (10) 26.6 (67)
8th—12th grade but no high school diploma 74 (10) 27.5 (69)
High school diploma or general educational development 235 (23) 28.7 (72)
Some college but no degree completed 147 (20) 29.1(73)
Two-year college degree/associate’s degree 76 (11) 30.3(76)
Four-year college degree or more 118 (16) 31.3(78)
Primary language .0001
English only 356 (49) 30.3(76)
Spanish but speaks English well 125 (17) 28.6 (72)
Spanish but does not speak English well 170 (24) 27.1 (68)
Other (survey performed in English) 71 (10) 28.5(71)
Language of survey .0001
English 506 (70) 30.0 (75)
Spanish 216 (30) 26.9 (67)
Food safety training .0001
Yes, certified managers 254 (35) 31.8 (80)
Yes, certified nonmanagers 183 (25) 29.8 (75)
No, noncertified food handlers 285 (40) 26.5 (66)
Years working as a food handler .0001
<1 35(5) 27.4 (69)
1-3 192 (27) 27.1 (68)
4-6 139 (19) 28.8 (72
>7 356 (49) 30.5 (76)
Years working in current job .0001
<1 122 (17) 28.9 (72)
1-3 296 (41) 28.2 (71)
4-6 150 (21) 29.3(73)
>7 154 (21) 30.6 (77)
Frequency of food handling tasks .0001
0 30 (4) 30.2 (76)
1 177 (25) 28.3 (71)
2 72 (10) 29.1 (73)
3 101 (14) 28.3(71)
4 99 (14) 28.4 (71)
5 66 (9) 28.3(71)
6 177 (25) 30.1 (75)

for cooking, holding and refrigeration, cross
contamination, and hygiene (Table 3). Both
English- and Spanish-speaking food handlers
performed very poorly when asked to iden-
tify the danger zone for pathogen growth (2%
vs. 0.6%, respectively). Only 17% of the food
handlers identified the proper temperature to
cook hamburger and 19% accurately identi-
fied the correct internal temperature to cook
chicken. Only 36% of the food handlers knew
that cooked rice can have germs that can make
people sick, and, especially of concern, only
half of the certified food managers answered
this question correctly. Among the food stor-
age questions, 68% of the English-speaking
and 50% of the Spanish-speaking food han-
dlers correctly identified that “Raw meat can
be stored anywhere in a refrigerator as long
as it is wrapped in plastic” as false (p < .03).
Overall only 60% of the food handlers and
64% of the certified food managers answered
correctly that raw meat should not be stored
on foil-lined shelves in the refrigerator. For
questions on cross contamination, 90% of the
food handlers knew that ready-to-serve vege-
tables splashed with raw chicken juice should
not be rinsed but instead must be thrown
away. For the hand hygiene questions, 90% of
the food handlers correctly answered false that
“You do not need to wash hands thoroughly
when using a spatula or tongs” or “when using
single-use gloves to handle food.”

Important food safety behaviors were also
identified, particularly regarding working
while ill. Thirty-two percent of the partici-
pants stated that they would come to work as
a food handler with a sore throat and cough,
24% would come to work with an infected
wound, and 17% would come to work with
diarrhea. Of the 319 food handlers having
had diarrhea within the past year, however,
41% (132) also stated that they were working
as a food handler at that time. Nearly 10%
of the food handlers in our study had been
employed at a restaurant during an outbreak.

Factors Associated With the
Knowledge Score

Bivariate analysis indicated that restaurant
characteristics were significantly associated
with the knowledge score. The mean knowl-
edge score for small- and medium-sized res-
taurants was significantly but not substan-
tially greater compared to large restaurants
(74%, 74%, and 70%, respectively, p < .05)
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TABLE 3

Frequencies of Correct Responses to Selected Knowledge Questions Asked of Suburban Chicago
Restaurant Food Handlers, Overall and by Primary Language, 2010 (N = 722)

Questions (Answers) Question Type Spanish Other
N=722 (%) | n=356 (%) | n=295 (%) | n=71 (%)
Time and temperature
Hamburger and other ground beef mixtures, such as meatloaf, should be Fill-in-the-blank 124 (17.2) 73 (20.5) 43 (14.6) 8(11.3)
cooked to at least what temperature on a meat thermometer?
(155°F or 160°FF
Germs that make people sick grow well between which temperatures? Fill-in-the-blank 9(1.3) 7(1.9 2(0.6) 0(0.0)
(40°F or 41°F to 135°F or 140°F )
What is the proper minimum internal temperature to cook a chicken for at Fill-in-the-blank 139 (19.3) 73(20.5) 55 (18.6) 11 (15.5)
least 15 seconds? (165°F)
Where should meat thermometers be inserted to accurately check the meat’s Multiple choice 673 (93.2) 338 (94.9) 270 (91.5) 65 (91.5)
temperature? (The thickest part of the meat)
Food storage
Raw meat can be stored on foil-lined shelves to prevent dripping onto other True/false 362 (50.1) 192 (53.9) 125 (42.4) 45 (63.4)
foods. (False)
Raw meat can be stored anywhere in a refrigerator as long as it is wrapped True/false 437 (60.5) 243 (68.3) 148 (50.2) 46 (64.8)
in plastic. (False)
Storing products with the earliest expiration dates in front of products with True/false 544 (75.3) 313 (87.9) 183 (62.0) 48 (67.6)
later dates is a safe food storage practice. (True)
Thawing food
It is safe to put frozen chicken breast on the counter to thaw. (False) True/false 589 (81.6) 302 (84.8) 234 (78.3) 53 (74.6)
Beef may be placed on the counter to defrost. (False) True/false 582 (80.6) 288 (80.9) 240 (81.4) 54 (76.1)
Beef may be placed in cold water to defrost. (True, cold running water) True/false 448 (62.0) 209 (58.7) 198 (67.1) 41 (57.7)
Germs
You can be sure food is safe to eat when it smells and tastes normal. (False) True/false 491 (68.0) 302 (84.8) 144 (48.8) 45 (63.4)
Raw eggs can have germs that can make people sick. (True) True/false 616 (85.3) 331(93.0) 229 (77.6) 56 (78.8)
Vegetables for a salad splashed with a few drops of raw chicken juice should True/false 656 (90.9) 329 (92.4) 264 (89.5) 63 (88.7)
not be rinsed, but instead must be thrown away. (True)
Eating ground meat that is not completely cooked can cause bloody diarrhea. True/false 510 (70.6) 215 (60.4) 238 (80.6) 56 (78.8)
(True)
Cooked rice can have germs that can make people sick. (True) True/false 264 (36.6) 147 (41.3) 88 (29.8) 29 (40.8)
Hand washing
Is it better to wet your hands with warm/hot or cold water? (Warm/hot water) Multiple choice 654 (90.6) 339 (95.2) 252 (85.4) 63 (88.7)
On what should you dry your hands? (Clean paper towel, air dryer) Multiple choice 638 (88.3) 316 (88.8) 260 (88.1) 62 (87.3)
And how should you turn off the water? (Using the paper towel) Multiple choice 515(71.3) 255 (71.6) 211 (71.5) 49 (69.0)
Do you need to have thoroughly washed hands if you use a spatula or tongs Yes/no 653 (90.4) 338 (94.9) 254 (86.1) 61 (85.9)
to handle food? (Yes)
Do you need to have thoroughly washed hands if you use single-use gloves to Yes/no 650 (90.0) 333 (93.5) 256 (86.8) 61 (85.9)
handle food? (Yes)
At work if you only urinated, and did not have a bowel movement, you do not True/false 531 (73.5) 242 (68.0) 240 (81.3) 49 (69.0)
need to wash your hands. (False)
aGuidance for lllinois has changed or is in the process of changing from 40°F and 140°F to 41°F and 135°F and from 155°F to 160°F for holding food and cooking temperatures.

not occur in score for different restaurant ser-

and for restaurants serving American cuisine
compared to those serving Italian and Asian
cuisine (74%, 71%, and 70%, respectively, p <
.05). The mean knowledge score for restau-
rants serving American cuisine was not sig-
nificantly different from restaurants serving
Mexican cuisine. A significant difference did
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vice styles (fast food, informal, formal) com-
pared to each other or for chains compared to
independent restaurants.

Food handler characteristics significantly
associated with knowledge score were also
identified. Food handlers with English pri-

mary language scored higher than those with
Spanish primary language or other languages
(76%, 68%, and 68%, respectively, p < .05).
In addition, the knowledge score was higher
among those who took surveys in English
compared to those who took surveys in Span-
ish (73% vs. 68%, p < .05). Food handlers age



mBI_E 4
Food Handler and Restaurant Characteristics Associated With
Knowledge Score, Mixed-Effects Regression Analysis (N = 722), 2010
Food Handler Characteristics Multivariate Analysis
Estimate (Standard Error) p-Value
Scale of 0-40
Intercept 28.56 (0.94) <.0001
Language
English Ref
Spanish -1.05 (0.48) .0320
Other -1.65 (0.54) .0026
Age 0.05 (0.01) .0002
Education 0.39 (0.11) .0005
Race/ethnicity
Non-Hispanic Caucasian Ref
Hispanic/Latino -1.01 (0.48) .0376
Non-Hispanic African-American -1.97 (0.77) .0113
Asian/Pacific Islander -1.00 (0.73) 1703
Multiracial/other 0.27 (0.53) .6137
History of food safety training
Yes, certified managers Ref
Yes, noncertified food handlers -1.42 (0.37) .0002
No, noncertified food handlers -3.59 (0.35) <.0001
Restaurant characteristics
Restaurant cuisine
American (no ethnic focus) Ref
Italian -0.99 (0.53) .0626
Mexican -0.62 (0.51) .2255
Other -1.35(0.57) .0194
Restaurant size -0.57 (0.23) .0134
Average entrée price 0.67 (0.31) .0316
Frequency of food handling tasks 0.29 (0.07) .0001

40 years or older had a greater mean knowl-
edge score compared to those in the age range
of 18-29 years and 30-39 years (76%, 68%,
and 73%, respectively, p < .05). Non-Hispanic
Caucasian food handlers scored higher than
those who identified themselves as Hispanic/
Latino, non-Hispanic African-American,
Asian/Pacific Islander, or multiracial/other
race/ethnicity (76%, 68%, 70%, 66%, and
09%, respectively, p < .05). The score did not
differ significantly by gender. Food handlers
with at least some college education scored
higher than those with less education (76%
vs. 66%, respectively, p < .05). Certified food
managers scored significantly higher than
both certified nonmanagers and noncertified
food handlers (79% vs. 75% and 65%, respec-
tively, p < .05).

In the final mixed-effects regression model
predicting knowledge, a significant covari-
ance between knowledge scores of food han-
dlers from the same restaurants was detected
(random restaurant effect,0=1.51 [SE=0.57,
p = .004]). Food handlers whose primary
language was Spanish (with or without the
ability to speak English) and other language
(with the ability to speak English) scored
significantly lower than persons for whom
English was their primary language after con-
trolling for confounding variables (Table 4).
Hispanic/Latino and non-Hispanic African-
American food handlers scored significantly
lower compared to non-Hispanic Caucasian
food handlers (Hispanic/Latino food handlers
scored about one point lower in a scale of 0
to 40, p = .037, and non-Hispanic African-

American scored about two points lower, p =
.011, respectively). For each additional year
in age, the knowledge score increased sig-
nificantly by 0.05 (p = .0002). An increase
in education level was associated with an
increase of 0.39 points in knowledge score (p
=.0005). Certified food managers scored sig-
nificantly higher compared to certified non-
managers (about 1.42 points, p =.0002) and
noncertified food handlers (about 3.6 points,
p=.0002). For each additional food handling
task, the knowledge score increased signifi-
cantly by 0.29 (p = .0001). Food handlers
working in smaller restaurants and those with
higher priced entrées had higher knowledge
scores (p = .013 and p = .0312, respectively).
After controlling for other factors, no sig-
nificant difference occurred in food handler
scores for those working in American cui-
sine restaurants compared to those working
in Mexican cuisine restaurants. Knowledge
score was higher, however, for those working
in American cuisine restaurants compared to
other ethnic cuisine restaurants (p = .019).

Discussion
According to CDC, a reduction of foodborne
illness by only 10% would keep five million
Americans from getting sick each year (CDC,
2011b). It is critical to identify food safety
knowledge gaps in order to guide effective
educational and behavioral interventions and
reduce the risk of foodborne disease. The
food handlers in our study had an average
knowledge score of only 72%, despite many
being certified and working in this field for
an average of 10 years. The knowledge gaps
identified involved hygiene practices, cross
contamination, and optimal temperatures for
cooking, storing, and holding foods.
English-speaking and Spanish-speaking
restaurant food handlers had significant dif-
ferences in knowledge scores. Spanish-speak-
ing food handlers had a lower overall mean
knowledge score and scored significantly
lower on questions regarding cross contami-
nation, temperatures for holding and storing
of foods, and personal hygiene. Race/ethnic-
ity was also independently associated with
knowledge. Hispanic/Latino and non-His-
panic African-American food handlers scored
lower than non-Hispanic Caucasians when
controlling for other factors. These differences
are similar to those found in Chicago (Dwor-
kin et al., 2011; Panchal et al., 2012). DeBess
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and co-authors (2009) also reported that His-
panics had lower mean knowledge scores than
non-Hispanic Caucasians. Food handler train-
ing programs are offered in various languages
by the state of Illinois and nongovernmental
organizations, such as ServSafe of the National
Restaurant Association Educational Founda-
tion (www.servsafe.com). Only the food safety
manager, however, is required to be certified
in Illinois. Cultural differences may also be
important when educating specific popula-
tions and designing effective health-related
training materials. Culturally tailored inter-
ventions, including storytelling, have shown
promising results. For example, a recent ran-
domized pilot study by Larkey and co-authors
(2009) suggests that storytelling may be an
effective approach for changing colorectal
cancer risk-related behavioral intentions
among Latina women. In addition, Utz and co-
authors (2008) have shown that a culturally
tailored storytelling approach is well received
by rural African-Americans with type 2 dia-
betes. A need exists to create effective educa-
tional interventions that are both linguistically
and culturally appropriate in order to remedy
knowledge gaps and disparities among restau-
rant food handlers.

Although certified food managers scored
significantly higher than noncertified food
handlers, their mean knowledge score was
only 79%. Currently, the Illinois Depart-
ment of Public Health and nongovernmental
organizations require food handlers to score
at least 75% to pass the certification exam.
The Illinois state certification exam tests
the following food categories: foodborne ill-
ness, food protection, hazards and time/tem-
perature relationships, facility sanitation and
cleaning, personal hygiene and food safety,
and food safety management (Illinois Depart-
ment of Public Health, 2011). Other topics
such as rodent control and facility mainte-
nance are addressed; however, it is unusual
to find foodborne illness outbreaks directly
linked to these topics as opposed to problems
with hand hygiene or cross contamination
(Todd et al., 2007). We are not aware of any
studies that determine the optimal minimum
score on a certification exam to ensure maxi-
mum food safety knowledge. Adequately
trained and knowledgeable certified food
managers should teach food safety knowl-
edge and behavior to the restaurant staff. The
Illinois Food Service Sanitation Code, how-
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ever, does not explicitly require this of cer-
tified food managers (Illinois Administrative
Code, 2008). Therefore, it is at the discretion
of each restaurant to determine how to train
the staff in food safety.

Many factors can make food safety train-
ing challenging. Inadequate or lack of train-
ing materials may be one such factor. For
example, food safety educational materials
may be inconvenient or costly to obtain. In
addition, language barriers between certified
managers and their food handling staff may
make training difficult. A certified food man-
ager who only speaks English with a Span-
ish-speaking staff may have trouble clearly
conveying important food safety messages.
Also, the baseline knowledge of the certified
managers may not be optimal if initial food
safety knowledge was incomplete or informa-
tion has been forgotten. This is especially of
concern since certified managers missed one
of five questions on our survey, which may
compromise their ability to adequately train
the restaurant staff. On top of all of these fac-
tors, it may be difficult for the busiest restau-
rants to find time to train their staff in food
safety, even if it is considered to be important.

In our study, questions about the range of
the temperature danger zone at which patho-
gens proliferate and the internal cooking
temperatures of hamburger and chicken were
answered correctly by fewer than one-third
of the certified food managers. Similarly poor
results were found in Chicago and Oregon
(DeBess et al., 2009; Dworkin et al., 2011;
Panchal et al., 2012). Currently, certified food
managers in Illinois are required to renew
their certification after five years, which is
a lengthy time to retain knowledge. In fact,
certified food managers can elect to sit pas-
sively in a five-hour refresher course instead
of retaking the exam (Illinois Administra-
tive Code, 2008). A need exists to reconsider
the minimum certification requirements to
ensure high levels of food safety knowledge
among food handlers, to prevent food poi-
soning among restaurant patrons, and to
keep restaurants from expensive and disas-
trous public health events.

[tisimportant to note that even with highly
knowledgeable staff, adequate behavior com-
pliance may not occur. Although Clayton and
co-authors found that food handlers were
aware of recommended food safety practices,
two-thirds reported not always exhibiting

these behaviors (Clayton, Griffith, Price,
& Peters, 2002). Food handlers who work
while ill are a challenging food safety issue
for restaurants (Jones & Angulo, 2006). Our
study showed that a substantial proportion of
the food handlers would come to work with a
respiratory infection, diarrhea, or an infected
wound (32%, 17%, and 24%, respectively).
Future research should further evaluate the
disconnect between food safety knowledge
and safe food handling behaviors.

The absence of adequate food safety knowl-
edge and environmental and cultural factors
(for example, restaurant manager food safety
leadership) are likely precursors to poor food
handling behavior (Yiannas, 2008). Hygiene
knowledge and behavior are poor among res-
taurant food handlers and have contributed
to a large number of foodborne illness out-
breaks (Angelillo, Viggiani, Rizzo, & Bianco,
2000; Clayton et al., 2002; Cody & Hogue,
2003; Pragle, Harding, & Mack, 2007; Sha-
piro et al., 1999). We suspect one reason for
poor hygiene and food safety compliance may
be that food handlers do not fully appreciate
the harmful consequences that can result.
Signage encouraging proper hand washing
may not sufficiently illustrate that people
can die from food safety behavior malprac-
tice, so it may be helpful for food handlers to
understand alarming outcomes of foodborne
illness (including vomiting, bloody diarrhea,
and death). Our study demonstrated that
71% of food handlers understood that eating
improperly cooked ground meat can cause
bloody diarrhea and hand hygiene knowledge
was relatively high in this population. Fifteen
percent of participants, however, found it
acceptable to turn off the water with washed
bare hands, which may be too high a propor-
tion given the importance of hand washing.
Food safety and hand hygiene training is an
important first step that should be followed
by monitoring behavioral compliance.

Strengths of our study included review of
the survey tool by public health departments
and the University of Illinois at Chicago Sur-
vey Research Laboratory, administration
of the survey by trained interviewers rather
than requiring participants to read, and
offering the survey in English and Spanish.
While a sample size of 729 food handlers is
large, our study may not be representative
of all restaurants and food handlers in sub-
urban Chicago. The restaurant participa-



tion rate for this study was only 32%, which
may limit generalizability. The participating
restaurants and food handler characteristics
may differ between counties. This is unlikely,
however, as the 2010 U.S. census data dem-
onstrate similar demographic characteristics
for those living in the suburbs surrounding
Chicago (U.S. Census Bureau, 2011). Partici-
pation bias may have led to an overestimation
of knowledge scores if more knowledgeable
food handlers were more likely to participate.

Conclusion

The data from our survey demonstrate sub-
stantial and important food safety knowledge
gaps among suburban Chicago restaurant food
handlers that can place restaurant patrons at

increased risk of food poisoning. The investi-
gators are currently using educational materi-
als in two learning formats (a brochure and
comic book) that utilize the food safety topics
prioritized by the knowledge survey and will
determine if one of these formats more effec-
tively educates food handlers about food safety.
Furthermore, the investigators are performing
analysis to determine if restaurant food handler
knowledge gaps predict violations identified
during restaurant inspections. %
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Did You Know??

NEHA's Food Safety Training program offers top-notch food safety training for food
handlers and food managers. For more information, go to www.nehatraining.org.
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Can Realtor Education Reduce
Lead Exposures for
Vulnerable Populations?

A b St Frac t Lead is known for its devastating effects on people,
particularly children under the age of six. Disturbed lead paint in homes
is the most common source of lead poisoning of children. Preventive
approaches including consumer education on the demand side of the
housing market (purchasers and renters of housing units) and disclosure
regulations on supply side of the housing market (landlords, homeowners,
developers, and licensed realtors) have had mixed outcomes. The study
described in this article considered whether a novel supply-side intervention
that educates licensed real estate agents about the specific dangers of lead
poisoning would result in better knowledge of lead hazards and improved
behavior with respect to the information they convey to potential home
buyers. Ninety-one licensed realtors were trained for four hours on lead
hazards and their health impacts. Pre- and postsurveys and a six-month
follow-up interview were conducted to assess the impact of the intervention
on their knowledge and self-reported behaviors with clients. The findings

suggest that supply-side education could have a salutary impact on realtor

knowledge and behavior.

Introduction

Lead is the number-one environmental health
hazard for children in the U.S. (U.S. Envi-
ronmental Protection Agency [U.S. EPA],
2010a). In a major policy address, Satcher
(2000) encouraged the nation to address this
problem, stating that “reducing lead expo-
sure not only benefits children’s health and
development but also yields economic ben-
efits from avoiding health care and special
education costs, from preventing reductions
in children’s intelligence, academic achieve-
ment, and future productivity, and from im-
provements to housing associated with con-
trolling lead hazards.”
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Our study sought to determine if a sup-
ply-side intervention that educates licensed
real estate agents about the specific dangers
of lead poisoning in residential structures
would lead to improvements in their knowl-
edge, attitude, and behaviors with respect to
the hazards of lead paint. Would such an in-
tervention lead to more detailed and timely
information on lead hazards to potential
home buyers, especially those with particu-
larly vulnerable members (i.e., young chil-
dren and pregnant women)?

The District of Columbia includes high-risk
neighborhoods. Screening data for the district
in 2004 showed that Wards 1, 4, 5, and 6 had
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the highest prevalence rates. Of the more than
21,000 children under the age of six living in
these wards, 32% were tested for lead poison-
ing; of these, 14% had elevated blood lead levels
of 10 pg/dL or higher. This rate is twice that for
the district as a whole (Onwuche, 2005). Of the
14,024 housing units in these wards that were
constructed between 1950 and 1978, over 90%
have undergone repairs or renovations. Many
of these units have increased potential for lead
hazards since many renovation contractors and
do-it-yourselfers fail to use lead-safe work prac-
tices. The high incidence of elevated blood lead
levels in these wards may be partly explained
by the fact that a substantial percentage of lead
poisonings in children occur in recently reno-
vated housing. The Centers for Disease Control
and Prevention (CDC) reported that in New
York State, 14% of children with blood lead
levels over 20 pg/dL most likely were exposed
to lead through home renovation, repair, and
painting activities, while 40% of those with sig-
nificant exposure levels below 20 pg/dL were
exposed to lead in the same way (CDC, 2009).
In the District of Columbia, about 75% of the
houses in the wards of interest were built before
1978, making them likely to harbor lead-based
paint. The District of Columbia thus represents
an important front in the fight against child-
hood lead poisoning,

Background

Lead, once called a “gift of God” (Rosner &
Markowitz, 1985) is found in its natural state
all over the world and is “virtually indestructi-
ble, is non-biodegradable, and has been known
since antiquity for its adaptability in making
various useful items (U.S. EPA, 2010b).” Lead
has been found to be very harmful to children,
however, particularly those under the age of



six. Even low levels of exposure to lead can re-
sult in 1Q deficits, learning disabilities, behav-
ioral problems, stunted or slowed growth, and
impaired hearing (Lustberg & Silbergeld, 2002;
Satcher, 2000; U.S. EPA, 2010a). Jacobs and
co-authors (2002) found that although some
decrease had occurred in the number of units
with lead paint during the 1990s, lead paint
hazards still remain in 25% of all U.S. housing.

Many approaches to reducing lead expo-
sures have been implemented since the 1978
ban on lead paint (CDC, 2000, 2007; Mushak
& Crocetti, 1990). Secondary measures have
been mandated by government, including re-
quirements for blood tests for at-risk children
(e.g., the Childhood Lead Poisoning Screening
and Reporting Emergency Act of 2002, effec-
tive June 3, 2002 [D.C. Act 14-379; 49 DCR
5301]). Childhood lead poisoning prevention
advocates have increasingly stressed the im-
portance of primary prevention measures (e.g.,
District of Columbia [2008], the Lead-Hazard
Prevention and Elimination Act of 2008). Mak-
ing homes lead safe, ranging from full abate-
ment to window replacement to fully covering
old paint, has been supported by many U.S. De-
partment of Housing and Urban Development
(HUD) programs; educating housing consum-
ers in both rental and owned properties has also
been a major “demand side” initiative (Lan-
phear, Hornung, & Ho, 2005; National Center
for Healthy Housing, 2006). On the supply side
of the housing market, government has taken
the general approach of implementing regula-
tions and associated penalties for violation rath-
er than educating about the hazards created by
lead paint, since in a market economy housing
suppliers have financial incentives to downplay
any defects or hazards in the properties they
sell or rent. All of these approaches to reducing
lead exposures have been helpful, but adding
educational programming about lead hazards
on the supply side of the market (landlords,
homeowners, developers, and licensed realtors)
might add another weapon to society’s arsenal
in the war against childhood lead poisoning.

Abatement

The total removal of lead paint from old
housing in the U.S. has long been rejected
by authorities as too expensive (Schelenker,
Baxmann, McAvoy, Bartkowski, & Murphy,
2001). Chisholm (2001) noted the impor-
tance of reducing environmental exposure
primarily by monitoring and remediating

housing based on dust lead levels, not chil-
dren’s blood lead levels.

Demand Side Educational Programming
Hilts and co-authors (1998) studied the ef-
fectiveness of interventions on children’s
blood lead levels in Trail, Canada, the site of
an active lead/zinc smelter. Their findings in-
dicated that education and dust control, par-
ticularly targeted toward high-risk children,
appear to have served as effective and appro-
priate interim remedial measures. A team-
based approach to prevention is also often
cited by both researchers and policy makers
alike as another method of reducing child-
hood lead poisoning. Chisholm (2001) states
that such teams should include physicians,
public health nurses, social service work-
ers, and environmental inspectors, noting
that “poor residents in dilapidated housing,
armed with mops and buckets, are not able
to do and maintain a satisfactory cleanup.”
Goldman (1997) advocated for education
on the demand side of the housing market—
specifically parents—as a primary method of
preventing childhood lead poisoning. Building
on insights from Goldman (1997) and Binns
and co-authors (2007), the Howard Univer-
sity Center for Urban Progress created an in-
teractive database containing the lead status
of housing in the District of Columbia as an
educational tool (Green & Phoenix, 2008).
Other localities have implemented interactive
Web sites (e.g., www.njleadsafe.info/ and dhs.
wisconsin.gov/lead/maps/index.htm). Green
and Phoenix (2007) addressed the problem
of childhood lead poisoning by using a com-
munity-based participatory approach, which
included local government agencies, faith-
based organizations, and the broader com-
munity, demonstrating some modest progress.
Schelenker and co-authors (2001) concluded
that community-based outreach and part-
nership approach could also help. Rajaram
(2007), however, found that community
outreach centers often fail due to lack of re-
sources. Other studies found such initiatives
to be inadequate or to yield no positive im-
pact (Dugbatey, Croskey, Evans, Narayan, &
Osamudiamen, 2005; Jordan, Yust, Robinson,
Hannan, & Deinard, 2003).

Regulatory Action on the Supply Side
Federal regulations require that sellers must
disclose the lead content of any home con-

structed prior to 1978 before it is sold, rent-
ed, or refinanced (Shannon, 1994). Numer-
ous studies point to the nontrivial costs as
well as benefits of regulation (Baldwin, 2004;
Braithwaite, 2002; Coglianese & Lazer, 2003;
Daley, Haider-Markel, & Whitford, 2007,
Kagan, Thornton, & Gunningham, 2003).
Landlords and property managers have been
faced with lawsuits and real estate agencies
have had to pay millions in fines (Weissman,
20006; Zeldes, 1998). In their study on the
federal role in the prevention initiatives for
children, Ripple and Zigler (2003) asserted
that population data have shown that dra-
matic decreases have occurred in the inci-
dence of lead poisoning cases associated with
the passage of federal legislation, as seen in
decreases in national average blood lead lev-
els among children.

Yet loopholes remain (Mitka, 2008).
Weissman (2006) argues that “one common
way realtors fail to comply with federal law is
by attaching the Seller’s Property Disclosure
Statement (containing the lead-based paint
disclosures) to the contract after the contract
is signed by the parties. When this is done,
the buyer is making the decision to purchase
first and receiving the lead-based paint dis-
closures second. This is putting the cart be-
fore the horse, since federal law requires that
just the opposite be done.” A market system
generates incentives for such harmful actions
and is an example of the market’s inability
to solve such problems without government
intervention. Yet educational intervention at
the level of the individual realtor may still
yield some modest amelioration of this mar-
ket failure.

Research Question

Can a supply-side intervention that educates
licensed real estate agents about the specific
dangers of lead poisoning result in better
knowledge of lead hazards and improved be-
havior with respect to the information they
convey to potential home buyers?

Hypotheses

Hypothesis 1: Licensed real estate agents who
receive structured training on lead hazards,
health effects of lead exposure on children
and adults, and lead-safe work practices will
increase their knowledge of lead hazards as
measured by positive changes from pre- to
postsurvey answers on knowledge questions
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and will report an increase in their intention
to provide guidance to prospective home buy-
ers immediately post training as measured by
positive changes from pre- to postsurvey an-
swers on behavior-related questions.

Hypothesis 2: Licensed real estate agents
who receive structured training on lead haz-
ards, health effects of lead exposure on chil-
dren and adults, and lead-safe work practices
will demonstrate that they retain knowledge
of lead hazards and report that they have im-
proved guidance to prospective home buyers
six months after training.

Methods

A combination of quantitative and qualitative
techniques was used to assess the validity of
these hypotheses.

The Sample

The research team secured the cooperation of
managers of local realty firms who provided
lists of prospective participants for the dem-
onstration project from the realtors on their
staffs. The research team contacted these pros-
pects by telephone and followed up with writ-
ten descriptions of the activity. Some of the
realty firms also assisted in the recruitment
outreach process by posting the information
in their newsletters or announcing the avail-
ability of training at staff meetings. Since the
research team had been approved as a certified
trainer by District of Columbia government,
it was able to conduct additional recruitment
by posting information about the training on
a District of Columbia government Web site
with access limited to licensed realtors.

The team conducted the training sessions
on a rolling basis. Recruitment for a ses-
sion began a few weeks before a scheduled
training session and registration forms were
collected by fax. The sessions were held in
spaces arranged by the faith-based partners
in this project. Institutional review board-ap-
proved consent forms were presented to the
participants and their agreement secured. A
financial incentive of $200 was given to all
licensed realtors who participated.

Ninety-one licensed real estate agents
participated in this training. Realtors com-
pleted pre- and postsurveys on the day of
the training. Follow-up surveys were mailed
or e-mailed to participants six months after
the training. Telephone follow-up calls were
made to those who did not return the sur-
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veys. Significant attrition of the sample oc-
curred over the six-month period due in large
measure to volatility in the staff of real estate
offices during the early stages of the mort-
gage crisis of 2007-2008. Some realtors were
no longer actively selling homes and some
had changed employment and could not be
tracked. Other realtors who were contacted
by telephone declined to respond to the sur-
vey questions for unknown reasons.

The Intervention

Lead-safe work practices training for licensed
real estate agents was held on six occasions
between April 2007 and December 2007.
Each training session lasted four hours. The
training included HUD’s standard lead-safe
work practices curriculum, augmented by a
film demonstrating safe cleaning techniques
and a hands-on demonstration of the two-
bucket cleaning system. This system uses
clean rinse water so that the mop that is used
to clean does not spread lead dust over sur-
faces that have already been cleaned. The
training also used a mock-up dwelling to
illustrate the places in the home where lead
dust can accumulate.

Part one of the training included presenta-
tions on the health effects of lead and mecha-
nisms of exposure for children and pregnant
women as well as likely places to find lead in
the home. The next training component was
provided under the assumption that the realtors
had no previous training in lead-safe methods
of maintenance or renovation work on older,
presumably lead-contaminated, housing. These
training modules equipped participants with
skills they could use and share to alter work
practices of both their clients and themselves
to minimize dust generation, disturb as few
lead-painted surfaces as possible, and clean up
any lead dust generated in the process. Trainees
received a practical demonstration of cleaning
techniques and placement of dust barriers.

The Instrumentation and Its
Implementation

Identical pre- and postsurveys were completed
immediately before and after the training that
included nine objective questions (two related
to knowledge and seven related to their behav-
ior with clients) and four open-ended ques-
tions to elicit commentary about their knowl-
edge of lead hazards and their attitude towards
discussing these hazards with clients.

Six months after training, a telephone
survey of participants was conducted using
a structured interview schedule that asked
for information about sales over the past six
months and open-ended questions about re-
altor behavior with clients.

The pre- and postsurveys given before and
immediately after training were intended to
test Hypothesis 1 and assess the immediate
impact of the intervention on both the change
in knowledge of the realtors and the change in
their attitude towards discussing lead hazards
with clients in the future. The follow-up sur-
vey was intended to test Hypothesis 2 to de-
termine if realtors retained lead hazard knowl-
edge and reported behavior that reflected a
higher awareness of lead hazards both on their
part and on the part of their clients.

Results

Hypothesis 1

Licensed real estate agents who receive struc-
tured training on lead hazards, health effects
of lead exposure on children and adults, and
lead-safe work practices will increase their
knowledge of lead hazards as measured by
positive changes from pre- to postsurvey an-
swers on knowledge questions and will re-
port an increase in their intention to provide
guidance to prospective home buyers imme-
diately post training as measured by positive
changes from pre- to postsurvey answers on
behavior-related questions.

Statistical Findings From the Pre- and
Postsurveys

Seven paired questions were on the pre- and
postsurveys. A nonparametric related-samples
McNemar test was used to determine if the dis-
tribution between “yes” and “no” to each ques-
tion changed from pre- to postsurvey. The null
hypothesis for each question was no change
occurred in the distribution of “yes” and “no”
answers to the question from pre- to postsur-
vey (Table 1). For the first question, “Do you
distribute the disclosure pamphlets on lead
poisoning to clients during real estate transac-
tions?”, no test could be implemented because
100% of the sample responded “yes” on both
pre- and postsurveys. From simple observation,
the null hypothesis could not be rejected. For
the second question, “Have any of your clients
requested a lead inspection?”, the percentage of
“yes” responses rose from 24.2% at presurvey



| TABLE 1

Pre- and Postsurvey Results of Realtors: Frequencies, Percentages, and Significance (N = 67)

Nonparametric related-samples McNemar Test.

aMissing values are excluded from percentage calculations.

Pretest n, %? Posttest n, % Significance®
Frequency Frequency
“Yesl! “Yes!l

Do you distribute the disclosure pamphlets on lead poisoning to clients during real 100.0 67 100.0 -
estate transactions?
Have any of your clients requested a lead inspection? 16 24.2 19 28.4 .000™*
Would you be more inclined to recommend a lead inspection to clients who have or 53 86.9 64 95.5 .004**
are expecting young children?
Have you ever emphasized the inspection option to one of your clients? 29 48.3 31 47.0 .250
Do you mention the age of housing to your clients? 62 95.4 67 100.0 .250
Are you aware of the date lead paint stopped being used in residential paint? 54 96.4 65 98.5 .500
Would you encourage clients who have young children to test their homes for lead? 46 88.5 64 97.0 .031*
*n<.05.
**p<.01.

“Test cannot be conducted due to lack of variation in responses (100% yes).

to 28.4% at postsurvey (p = .000) and the null
hypothesis was rejected. For the third ques-
tion, “Would you be more inclined to recom-
mend a lead inspection to clients who have or
are expecting young children?”, the percent-
age responding “yes” rose significantly from
presurvey to postsurvey from 86.9% to 95.5%
(p =.004). For the fourth question, “Have you
ever emphasized the inspection option to one
of your clients?”, the change in percentage of
“yes” responses from 48.3% to 47% was not sig-
nificant (p =.250) and the null hypothesis could
not be rejected. For the fifth question, “Do you
mention the age of housing to your clients?”, a
similar finding occurred (p =.250) and the null
hypothesis could not be rejected. For the sixth
question, “Are you aware of the date lead paint
stopped being used in residential paint?”, once
again the null hypothesis could not be rejected
(p = .500). For the seventh question, “Would
you encourage clients who have young children
to test their homes for lead?”, the percentage of
“yes” responses rose significantly from 88.5%
t0 97.0% (p = .031).

Discussion of the Statistical Findings From the
Pre- to Postsurveys

Real estate agents were generally aware that
lead in older homes posed a problem before
the training since 100% of those who an-
swered the first question stated they did, in

fact, distribute the required disclosure pam-
phlets. High percentages of the realtors gen-
erally indicated knowledge about lead dur-
ing the presurvey, with over 96% stating that
they knew the date that lead paint had been
banned in residences. After training, the re-
sponses suggested an even greater awareness
of the challenges of lead.

Significant changes also occurred in re-
sponses to the questions about planned be-
havior. Realtors signaled that they “would
... be more inclined to recommend a lead
inspection to clients who have or are expect-
ing young children” and that they “would .

. encourage clients who have young chil-
dren to test their homes for lead” at a greater
frequency after training, indicating that the
training had had the desired effect of chang-
ing the planned behavior of the realtors.

Qualitative Findings and Discussion

In response to the query, “What are the ef-
fects of lead on young children?”, realtors
showed some knowledge about lead effects
on children at presurvey, but they gave an-
swers with greater sophistication and depth
at postsurvey (Table 2).

At presurvey, many realtors wrote re-
sponses concerning brain damage and men-
tal development. Their responses included
generally correct, if often unsophisticated,

statements such as “could cause brain dam-
age, kidney damage” and “slow mental de-
velopment.” Some agents demonstrated less
knowledge at presurvey, simply writing “seri-
ous” or “if eaten, they [lead paint chips] can
be dangerous to young children’s health,”
while some agents knew little or nothing
(e.g., “not sure—know it’s toxic to them” and
“I don’t know”). In some cases, realtors gave
inaccurate responses, indicating that lung/
breathing problems and asthma triggers were
effects of lead on young children.

At postsurvey, a higher degree of sophisti-
cation in answers to this question emerged,
reflected in the fact that the total number
of words used by all respondents who re-
sponded to both pre- and postquestion was
30% greater at postsurvey than at presurvey
(391 words versus 300 words). Sentences
were longer and more thoughtful, reflecting
greater comprehension and more detailed
knowledge of the subject.

The finding of qualitative improvement in
knowledge immediately post training com-
bined with the finding that the realtors in-
tended to change their behavior after training
supports Hypothesis 1.

Hypothesis 2
Licensed real estate agents who receive
structured training on lead hazards, health

July/August 2013 ¢ Journal of Environmental Health 31



ADVANCEMENT OF THE SCIENCE

TABLE 2

Could cause brain damage, kidney damage

Selected Responses to Knowledge Questions About Lead Impacts on Health

Pretest Posttest

[Causes] potential brain damage, hyperactivity, muscle or joint aches, attention
deficit hyperactivity disorder (ADHD), death

Brain damage

[Causes] neurological disorders, attention deficit disorder (ADD), lower level
of achievement

Harmful to developing brains

Affect[s] health—nervous system development can cause learning disabilities,
ADD/ADHD, can cause seizures, coma and death at severely high levels

Slow mental development

[Causes] joint disease, decreased learning capacity, ADD, coma and
sometimes death

Mental disabilities

[Causes] brain damage, learning disabilities (all permanent)

Delayed brain development, learning disabilities

[Is] toxic—poisoning to system, attention deficit, growth deficiency

Negative effects on neurological development

[Leads to] lifelong issues—neurological and other health problems

It causes damage to their nerve system

[Causes] brain damage, [affects] bone building, [causes] lethargic acting, slow
develop[ment] mentally

It affects their development; it affects their 1Q levels...lots of issues

Affects all systems (body organs) and causes all types of health problems

Brain damage, retardation

Affects development; body absorbs it and uses it as calcium; it affects their
behavior and 1Q

Death, severe illness

Damages their nerve system and kidneys, it will affect their learning abilities,
it hurts their digestive system

Apathy/slow learning/lack of attention

Possible long-term organic and brain damage

Nervous system and brain development possibly leading to learning disabilities,
language development, ADD/ADHD

Mental and motor disorders, ADD, coma at high levels

Make elevated levels of lead in the blood supply, which can make them act as

mentally challenged and nonresponsive

Serious

If eaten, they can be dangerous to young children’s health

Inhaling or eating lead dust from old window sills...dangerous for small children

Not sure; know it’s toxic to them

| don’t know

Birth defects

Lung/breathing problems

Asthma triggers

effects of lead exposure on children and
adults, and lead-safe work practices will dem-
onstrate that they retain knowledge of lead
hazards and report that they have improved
guidance to prospective home buyers six
months after training.

Findings

The realtors interviewed in the follow-up pe-
riod brokered a substantial number of sales
in the six months after training. The total
number of home sales by 18 respondents was
59, of which 47 were pre-1978 homes. There-
fore, adequate practical experience occurred
in real estate transactions among the mem-
bers of the sample to assess the persistence
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of knowledge improvements and whether
changes in behavior had occurred.

The answers to qualitative questions in
the telephone survey included three princi-
pal themes: “Changes in disclosure methods
with clients”; “Changes in providing informa-
tion to clients about lead-safe work practices
when repairing/remodeling”; and “Changes
in realtors’ personal lives as a result of their
increased knowledge about lead.”

Changes in Disclosure Methods With Clients

Nine (56.3%) realtors reported that they
had changed the disclosure method they
use with clients and that they changed their
ideas about repairing/remodeling housing

units (Table 3). One respondent told the in-
terviewer, “Before I used to have them read
and sign. Now I go back to [get] questions
and to emphasize.” Another said, “[I now]
explain the Lead Paint Disclosure completely
before asking buyers to initial and sign [and]
[r]eview pages of the [U.S.] E[nvironmental]
Plrotection] A[gency] document and high-
light protection measures when ‘at-risk’ oc-
cupants will reside in the property.”

Changes in Providing Lead-Safe Information

to Clients

Several realtors responded positively to the
question about the way they think about re-
pairs and remodeling in terms of their clients



| TABLE 3

Changes in Disclosure Methods as a Result of the Class:
Selected Responses

“[l now] explain the Lead Paint Disclosure completely before asking buyers to initial and sign [and] [r]eview
pages of the [U.S.] E[nvironmental] P[rotection] A[gency] document and highlight protection measures
when ‘at-risk’ occupants will reside in the property.”

“[I go] into more detail on the effects and how they [a]ffect children.”

“I make sure that the client has all of the information | received. Especially if they have children.”

“Yes, | have people think about it. | stress the importance.”

“| express to them the importance of having it removed or properly covered.”

“A family that | spoke to has 20-month-old twins and | will be informing them of all the issues about lead.”

“Before | used to have them read and sign. Now | go back to [get] questions and to emphasize.”

“Be careful with regard to children. A couple in DC bought an old house. The [w]oman was pregnant and
the home had to be stripped of all paint because [the] woman had [a] very high level of lead in her blood.
The [hJome [had to be] vacated nine months before it could be restored.”

“[I now know] how deadly lead paint is and how important it is to inform my clients about repairs—Ilead-
based paint and construction, especially while occupying the property.”

| TABLE 4

Changes in How Participants Think About Repairs/Remodels
in Terms of Clients: Selected Responses

“[I' hlighlight protections whenever modifications [are to be] made by occupant, including installing
window-size A/C and moving wooden/painted window up or down. [I tell them to] watch for flaking plaster
and paint [and] encourage them [to] repair and encapsulate with proper protection to themselves.”

“I strongly encourage clients with kids to have any major remodeling done before moving in if possible.”

“[I urge clients to] minimize dust particles and disposal.”

“ [A client d]oes not grow any herbs in her backyard anymore.”

| TABLE &

Changes in Personal Life as a Result of Training: Selected Responses

“Definitely—[the training was an] eye opener—I informed my daughter and son-in-law about issues
regarding lead.”

“I [now] always ventilate properly, wash my hands after cleaning, and wear gloves as often as possible.”

ENG

“l asked my own contractor to use lead safety products.” “[Everyone should] just . . . be more aware of how
toxic the environment can be when using household chemical[s].”

“l am now more aware of toxic possibilities.”

“[l] chemically removed paint from doors rather than using a heat gun [in my 1927 home].”

“Not really, because my home is newer and | don’t do repair[s].”

“No, however, | feel that the class gave me greater insight on the negatives of having lead paint present in
one’s environment.”

(Table 4). One respondent told the surveyor,
for example, that “[T h]ighlight protections
whenever modifications [are to be] made by
occupant, including installing window-size
A/C and moving wooden/painted window up
or down. [I tell them to] watch for flaking
plaster and paint [and] encourage them [to]
repair and encapsulate with proper protec-
tion to themselves.” Another noted that “I
strongly encourage clients with kids to have
any major remodeling done before moving in
if possible.”

Changes in Their Personal Lives as a Result of
Their Increased Knowledge About Lead

When asked about changes in their personal
lives as a result of the training, realtors fre-
quently responded positively (Table 5). One
realtor said, “Definitely—([the training was
an| eye opener—I informed my daughter
and son-in-law about issues regarding lead.”
Another said, “[1] chemically removed paint
from doors rather than using a heat gun [in
my 1927 home].”

Discussion

The analysis of pre- and postsurvey results
indicated that the training had a positive
effect on the knowledge of realtors about
the dangers of lead poisoning from resi-
dential sources, especially paint in homes
built before 1978. The realtors had a ba-
sic knowledge of lead hazards prior to the
training most likely due to the regulatory
disclosure requirements for real estate trans-
actions. The severity of the harm done by
lead, however, had not been fully internal-
ized by realtors, reflected in their rather su-
perficial responses to the presurvey prior to
the training. It appears that this enhanced
knowledge strengthened, immediately post
survey, the stated intentions of realtors to
provide more information about lead haz-
ards to clients.

The six-month follow-up interviews in-
dicated that some realtors maintained their
knowledge and had, in fact, changed their
behaviors as a result of the training. This
finding is supported by the fact that over half
of the responding realtors said that they had
changed their disclosure procedures, and is
further supported by the quality of statements
made by them, ranging from an emotional af-
firmation of change to a detailed discussion
of specifically how they had implemented a
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careful discussion of lead dangers and haz-
ard reduction techniques with a number of
their clients. The reported changes in their
personal lives indicate that their knowledge
increase had been maintained and internal-
ized and would therefore be likely to have
a lasting effect on their behavior as licensed
real estate agents. These findings modestly
support Hypothesis 2.

Limitations and Opportunities
for Future Research

The results of this experiment should be
considered suggestive rather than defini-
tive for several reasons that future research-
ers could address. The sample was not
necessarily representative of the universe
of District of Columbia realtors. It was
small; the 91 realtors out of an underlying
population of 13,298 licensed real estate
agents in 2007 in the District of Colum-
bia accounted for only 0.6% of the realtor
population (District of Columbia Occupa-
tional and Professional Licensing Boards
and Commissions, 2008). Moreover, these
realtors volunteered to participate in the
training; they were not selected randomly.
It is therefore difficult to assess the sample’s
representativeness of the underlying popu-
lation. One the one hand, it is possible that
a selection effect occurred; volunteers may
have already been inclined towards greater
concern for clients than the typical realtor.
On the other hand, the generous stipend
for participation ($200 each) may have
been the primary motivation of most par-
ticipants without regard to their initial at-
titudes towards their clients.

A further concern about the findings is
that, even among the participants, significant
incompletion occurred on pre- and post-
surveys by some participating realtors (ap-
proximately 26% of the participants did not
complete pre- and postsurveys). Moreover,
only a minority of the sample could be inter-
viewed at the six-month follow-up telephone
interview. The distribution of knowledge and
behavioral changes among those who did not
complete the pre- and postsurveys or those
who were not available for the follow-up tele-
phone survey is unknown.

Knowledge retention and behavioral change
were assessed over the relatively short period
of six months. Future research could probe the
longer-term impacts of such knowledge and
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behavioral change. While knowledge is likely
to be retained, behavioral change could be af-
fected by possible financial impacts that would
not be obvious in six months. If agents were to
find, for example, that their sales of pre-1978
housing declined because of more attentive
disclosure practices, they might adopt less
forthcoming approaches despite their greater
knowledge of lead hazards.

The training course used in our study
was a slightly modified version of a class-
room-based standard half-day lead-safe
work practices curriculum. For the realtor,
participating in the training required giv-
ing up almost a day of activity, and hence
required a substantial stipend. Other train-
ing strategies could be examined as well,
including online courses and shorter
courses that would less be costly. While the
classroom-based courses provide hands-on
work with equipment and physical exam-
ples of lead hazards that cannot be easily
replicated in a short course or an online
course, they may still be effective in chang-
ing the knowledge and behavior of realtors.
Future research might compare, on a cost-
benefit basis, alternative training strategies
in terms of their outcomes for knowledge
and behavior of agents.

Our study did not measure the impact of
changes in the realtor on the welfare of the
clients. It was assumed that higher knowl-
edge levels and improved self-reported be-
havior on the part of the realtors would, in
fact, have a beneficial effect on the client, but
this was not measured. Surveys of clients of
realtors who undergo lead-safe work prac-
tices training would be a reasonable next step
in this research area to evaluate such possible
client outcomes.

Conclusion

Childhood lead poisoning remains a seri-
ous health problem for children in the U.S.
even though lead paint has been outlawed
since 1978. Various preventive approaches
have been taken to address the problem,
largely in the form of educational program-
ming on the demand side of the housing
market and regulation on the supply side.
These approaches have had mixed out-
comes. Our study found that a supply side,
nonregulatory, educational intervention
with real estate agents may well result in
better realtor knowledge of lead hazards

and improved realtor behavior with respect
to lead hazard information conveyed to po-
tential home buyers.

The dearth of supply side educational
efforts reported in the literature is most
likely due to the belief that day-to-day
market incentives militate against agents
providing information that might discour-
age a particular potential buyer from ex-
ecuting a purchase. Since agents typically
represent sellers, they and their clients are
motivated financially to minimize any de-
fects or challenges in their properties. The
conventional wisdom has been that only
direct regulation, as reflected in disclosure
laws, could offset these financial incentives
with potential financial/legal disincentives
and penalties. And yet, realtors are not only
market actors but also complex human be-
ings. The evidence in our study suggests
that fuller knowledge about lead hazards
on the part of real estate agents could in-
fluence their willingness to act with greater
concern for the client’s welfare with regard
to lead hazards. In the fight against child-
hood lead poisoning, implementing educa-
tional initiatives for realtors may prove to
have significant benefits. g%
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Self-Reported Bed Bug Infestation
Among New York City Residents:
Prevalence and Risk Factors

A b S t rac t Bed bug infestations have risen precipitously in urban
areas. Little is known about risk factors for infestations or health outcomes
resulting from these infestations. In the 2009 Community Health Survey,
which is a representative population-based survey, 9,934 noninstitutionalized
adults in New York City reported on bed bug infestations requiring an
exterminator in the past year. The authors estimated infestation prevalence
and explored predictors of infestation and associations between infestations
and health outcomes using logistic regression. Seven percent of adults in New
York City reported bed bug infestations. Significant individual and household
risk factors were younger age, increased household poverty, and having three
or more adults in the household. Environmental risk factors included living
in high poverty neighborhoods and in buildings with more housing units,
suggesting apartment-to-apartment transmission. Bed bug infestations were
not associated with stress-related outcomes of alcohol consumption or recent

depression, and, unlike cockroach infestation, were not associated with recent

asthma episodes caused by allergens or contaminants.

Introduction

Bed bug infestations virtually disappeared
in industrialized countries after World War
1. In the past decade, however, urban cen-
ters around the world have seen double-digit
increases in reported infestations (Boase,
2008; Doggett & Russell, 2008). In the U.S.,
measurement of infestation across geo-
graphic areas has not been systematic; esti-
mates are frequently generated from housing
complaints and municipal control efforts.
To date, New York City has reported higher
infestation levels, with data from the city’s
telephone complaint line indicating a sharp
increase in the past decade, from 537 in 2003
to 1,839 in 2004 to 10,985 in 2009 (Centers
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for Disease Control and Prevention [CDC],
2011). These reports are unverified and inter-
pretation of estimates remains challenging.
Little is known about risk factors for bed
bug infestation. Bed bug transmission has
largely been assumed to happen via “hitchhik-
ing”—when bed bugs sequester themselves
on clothing or personal items and travel with
new hosts who have visited infested places or
acquire infested furniture, clothing, or toys
(Wang, Saltzmann, Chin, Bennett, & Gibb,
2010). Historically, research has suggested
that building characteristics may present
higher risk for other infestations; for example,
low-income households are at greater risk for
mice or cockroach infestations, possibly due
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to overcrowding and poor housing stock, with
implied inferior building management (Rauh,
Chew, & Garfinkel, 2002). More recently, field
reports from one study proposed apartment-
to-apartment bed bug travel via structural
egress points such as hallways or electrical
conduit (Wang et al., 2010).

The physical health impact of the apparent
rise in infestations has yet to be determined.
Known health effects of bed bugs are pri-
marily limited to rare cases of anaphylactic
shock (Goddard & deShazo, 2009; Parsons,
1955) and more common dermatological bite
reactions of blisters and rashes (Mazzotti et
al., 2003; Sampogna et al., 2004). Bites can
itch, which may lead to secondary infec-
tion from scratching (Delaunay et al., 2011).
Unlike cockroach allergens (Wang, Abou El-
Nour, & Bennett, 2008), the limited studies
examining possible associations between bed
bug infestation and asthma onset or exac-
erbations are inconclusive (Abou Gamra, el
Shayed, Morsy, Hussein, & Shehata, 1991).
Bed bugs are unlikely to transmit infectious
diseases (Jupp, Purcell, Phillips, Shapiro, &
Gerin, 1991; Vaughan & Azad, 1993; Webb et
al., 1989). Hepatitis B is a possible exception
(Delaunay et al., 2011) with a second recent
hypothesis that bed bugs could serve as a res-
ervoir for methicillin-resistant Staphylococ-
cus aureus (Lowe & Romney, 2011). Since
the bed bug resurgence, studies on preva-
lence of dermatological presentations and
vector competency for transmitting infec-
tious diseases have dominated research on
health outcomes.

Bed bug infestations probably cause mental
stress, with largely unknown consequences.
One study found that among 474 households
with confirmed cases of bed bugs, some resi-



dents reported mental health symptoms in
relation to infestations, including sleepless-
ness (29%), anxiety (20%), emotional dis-
tress (22%), and stress (14%) (Potter et al.,
2010). Recent research findings interpreted
Internet blog-reported consequences of bed
bug infestation such as sleeplessness, hyper-
vigilance, and nightmares as possible cases
of posttraumatic stress disorder (Goddard &
de Shazo, 2012). Cases of delusional para-
sitosis have been reported both as a purely
psychosocial phenomenon and as an imme-
diate aftershock of cleared infestation (Frean,
de Jong, & Albrecht, 2008). Bed bug-related
skin conditions may add to mental stress
(Mazzotti et al., 2003; Sampogna et al.,
2004). Anecdotes of social ostracism—from
job loss to dating barriers—have been noted
in social networking outlets and other media
(Feldman, 2011; Firger, 2010; United Press
International, 2010).

In our study, we used self-reported data
from a community-based municipal survey
conducted by New York City’s Department
of Health and Mental Hygiene (DOHMH)
in 2009 to estimate the prevalence and dis-
tribution of bed bug infestation in New York
City. We used these data to explore pos-
sible determinants of infestation, including
demographic and behavioral characteristics,
household composition, and environmental
characteristics. We also examined health and
mental health characteristics as possible out-
comes of infestation.

Methods

Data Source

The Community Health Survey is an annual
representative cross-sectional telephone sur-
vey of New York City adults aged 18 and older.
This survey is administered by DOHMH and
collects self-reported measures of health,
behaviors, and demographic characteristics
using a neighborhood-stratified random sam-
ple. Details of the study and sampling scheme
are reported elsewhere (Mostashari, Kerker,
Hajat, Miller, & Frieden, 2005). Briefly, in
2009, responses to 125 questions were col-
lected using a computer-assisted telephone
interview format available in English, Span-
ish, Russian, or Chinese. Group residences,
such as college dormitories, were excluded.
Among households agreeing to participate,
one adult was selected at random to com-

plete the survey. The response rate was 34%
for landline phones with a cooperation rate of
88%, and 50% for cell phones with a coopera-
tion rate of 97%. This study was approved by
the DOHMH institutional review board; the
current analysis was considered exempt by
the Hunter institutional review board.

Measures

We estimated prevalence, explored predic-
tors of self-reported bed bug infestation, and
examined whether bed bug infestation pre-
dicts key health outcomes. Bed bug infesta-
tion was measured as a dichotomous response
to the question, “During the past 12 months,
have you had a problem with bed bugs in
your home that required an exterminator?”

Individual predictors of bed bug infestation
included age (grouped as 18-24,25-44,45-64,
or 65+ years), sex, race/ethnicity (Caucasian,
African-American, Asian, or Hispanic; “other”
[n = 175] was recoded as missing), education
(less than high school, high school gradu-
ate, some college/technical school, or college
graduate), household poverty status (<200%
of federal poverty level [FPL] vs. 2200% of
FPL), partnership status (married/member of
unmarried couple vs. divorced/widowed/sepa-
rated/never married), and country of nativ-
ity (U.S. vs. foreign born). For behaviors, we
explored number of sex partners in the past
year (0-1 vs. 2 or more), as more sex part-
ners could hypothetically be associated with
greater exposure to bed bugs. Environmental
predictors include neighborhood poverty lev-
els (high, medium, low—based on tertiles of
percentage of residents living with incomes
<200% FPL), and number of units in building
(1-2 units, 3-9 units, 10-49 units, and 50 or
more units, by self-report).

In separate analyses, we examined the fol-
lowing health outcomes and coping mecha-
nisms: first diagnosis of depression in last
12 months or nonspecific psychological dis-
tress (NSPD) to examine stress-related men-
tal health issues; asthma episode in past 12
months or asthma-related emergency depart-
ment visits in the past 12 months to explore
possible effects of allergens or contami-
nants; and heavy alcohol drinking and binge
drinking to investigate stress-related health
impact. NSPD, described by Ridner as having
five defining attributions of harmful psycho-
logical impairment (Ridner, 2004) was deter-
mined by the Kessler-6 scale, a standard-

ized six-question short screening for mental
health (Kessler et al., 2002). Heavy alcohol
drinking was defined as >2/day for men and
>1/day for women on days where the respon-
dent drank, and binge drinking was defined
as reporting five or more drinks on at least
one occasion in the past 30 days (CDC,
2009). In models for select health outcomes,
we included insurance status as a possible
confounder due to the potential influence of
differential likelihoods of diagnosis.

Data Analysis

We used SAS v. 9.2 for analysis. DOHMH-
developed weights were applied to adjust
for sampling methodology, adult telephone
usage (Jacobs et al., 2010; New York City
Department of Health and Mental Hygiene,
2010) and to reflect age, gender, and race dis-
tributions of neighborhoods. To identify fac-
tors associated with bed bug infestation, each
covariate was analyzed in bivariate logistic
regression using a Chi squared test; those
with significant p-values of .05 or less were
included in a final multivariable model. We
quantified number of children by age group
(<6 years old, 6-12 years old, or 13-17 years
old), and number of adults aged 18 and older
(recoded to 1, 2, and 3 or more) and included
these measures in the adjusted bed bug
model, regardless of bivariate significance, to
examine infestation distribution by age.

To measure potential health effects of bed
bug infestation, we created separate models
for each health outcome. We selected poten-
tial confounders from significant variables in
bivariate models with bed bugs as the out-
come and, in a base model with bed bugs
as the only predictor, we added each factor
to the base model. If the covariate effected
a 10% change in the beta coefficient for bed
bug infestation, we added the covariate to the
final adjusted model.

Results

In 2009, 6.7% of adults self-reported a bed
bug infestation requiring an exterminator
in the past year, with prevalence varying by
borough (Table 1). Overall, the distribution
showed a clearly graded, inverse relationship
with age, ranging from 10.5% for those 18-24
years old to 3.5% for those 65+. Hispanic
residents had the greatest prevalence (10.5%)
followed by African-Americans (7.4%) (p <
.01) compared to Caucasians (3.8%). Those

July/August 2013 ¢ Journal of Environmental Health 39



ADVANCEMENT OF THE SCIENCE

with low household income (<200% of FPL)
had significantly higher reported infestations
compared with those with higher income
(12.0% vs. 3.6%). This pattern was consistent
with two other measures of socioeconomic
status: education (12.4% for less than high
school through 4.5% for college graduate, p <
.01) and neighborhood poverty levels (10.9%
for high poverty neighborhoods and 3.2% for
low poverty neighborhoods, p < .01).

A higher burden occurred among respon-
dents with any children under 18 years of age,
and we observed a positive gradient of asso-
ciation with total number of children (data
not shown). When number of children was
categorized by age, the gradient by number of
children for infestation was most pronounced
for households with children of younger ages
(Table 1). Likewise, number of adults in the
household showed a positive gradient with
infestations. Respondents reporting having no
or one sexual partner in the past year reported
fewer infestations than those having two or
more (6.7% vs. 10.5%, p = .01).

In the adjusted model, only younger age
of the respondent (18-24 compared to 65+,
adjusted odds ratio [aOR] = 2.0; and 25-44,
aOR = 1.8), household poverty status below
200% of FPL compared to higher income
(aOR = 2.7), three or more adults in the
household compared with one (aOR = 1.6),
and highest tertile of neighborhood poverty
compared with lowest tertile (aOR = 1.9)
were significant positive predictors of bed
bug infestation (Table 2). Living in a 1-2 unit
building was protective compared to living in
a building with 50 or more units (aOR = 0.4).
Associations of bed bug infestations with race
and with number of children were not signifi-
cant in the adjusted model.

Prevalence of health outcomes and coping
mechanisms were first diagnosis of depres-
sion in last 12 months, 3.9% (95% confidence
interval [CI] = 3.4—4.5); NSPD, 5% (95% CI =
4.4-5.7); heavy alcohol drinking, 4.8% (95%
CI = 4.1-5.5); binge drinking, 15% (95% CI
= 13.8-16.2); episode of asthma in the past
12 months, 4.1% (95% CI = 3.4-4.6), and
asthma-related emergency department vis-
its in the past 12 months, 2.0% (95% CI =
1.6-2.3). Only NSPD was significantly asso-
ciated with self-reported bed bug infestations
in unadjusted models. This association was
not significant, however, in adjusted models
(Table 3). Emergency visit for asthma in the
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| TABLE 1

Indicators, 2009

Self-Reported Bed Bug Infestation Requiring Exterminator in Past
12 Months by Sociodemographic Characteristics and Health

Total Reported Bed Bug Infestation 59,75
Demographics of respondents
Age
18-24 42 10.5 6.8,14.3
25-44 202 7.7 6.3,9.1
45-64 210 5.3 42,6.4
65+ 101 35 27,44
Sex
Males 211 6.6 53,79
Females 347 6.7 57,7.8
Race/ethnicity
Caucasian, non—Hispanic 144 3.8 29,47
African-American, non—Hispanic 146 7.4 55,93
Hispanic 221 10.9 8.8,12.9
Asian 39 6.2 3.5,8.9
Poverty levels
<200% federal poverty level 323 12.0 10.1,13.9
>200% federal poverty level 157 3.6 2.8,4.5
Education (highest grade)
Less than high school 143 12.4 9.4,15.3
Grade 12/GED 145 7.5 5.6,9.3
Some college 121 6.7 49,84
College graduate 145 45 3.4,5.6
U.S. born (yes) 266 5.3 43,64
No 285 8.5 71,99
Household makeup
Partnership status
Married/member of unmarried couple 216 6.5 54,77
Divorced/separated/widowed/never married 336 6.9 57,81
Children <6 yrs.
None 442 5.7 4.9,6.6
One 74 8.8 6.0,11.7
Two or more 40 13.1 8.4,17.8
Children 6-12 yrs.
None 436 6.0 5.2,6.9
One 79 8.6 57,11.4
Two or more 4 12.0 7.3,16.7
Children 13—17 yrs.
None 453 6.3 54,71
One 85 10.0 6.7,13.3
Two or more 18 5.4 2.4,8.5
Number of adults
One 241 5.2 41,6.3
Two 186 6.1 49,73
Three or more 131 9.0 7.0,11.0

continued »
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BLE 1 continued
Self-Reported Bed Bug Infestation Requiring Exterminator in Past
12 Months by Sociodemographic Characteristics and Health
Indicators, 2009
| oar s oo
Environmental
Units in building
1-2 86 34 24,45
39 118 9.8 7.3,12.2
10-49 151 8.8 6.7,11.0
50 or more 163 6.3 48,78
Neighborhood poverty status
High poverty 272 10.9 8.9,12.9
Medium poverty 186 5.8 46,7.0
Low poverty 95 3.2 22,42
Borough
Bronx 106 8.1 5.8,10.3
Brooklyn 186 8.9 7.1,10.8
Manhattan 129 5.8 4.0,7.6
Queens 113 5.0 3.8,6.3
Staten Island 24 2.5 1.3,3.7
Behaviors
Heavy alcohol drinker (yes) 22 6.2 2.3,10.2
No 523 6.6 58,74
Binge alcohol drinker (yes) 74 7.3 5.0,9.6
No 479 6.6 57,75
Number of sexual partners
None or one 441 6.7 57,76
Two or more 64 10.5 7.1,13.9
aNot weighted.
°Cl = confidence interval.

past 12 months was not associated with bed
bug infestation (OR = 1.5, 95% CI = 0.6-4.3),
although only 33 households with bed bug
infestations reported a recent emergency visit
for asthma.

Discussion

This analysis is one of the first population-
based studies to estimate the prevalence
and associated predictors of reported bed
bug infestation in an urban setting. In 2009,
nearly one in 15 New York City households
(6.7%) reported a bed bug infestation in the
past year, with significant differences across
the city’s boroughs. In the adjusted model,
the only individual-level factor associated
with infestation was younger age, and at the
household level, the only factors associated

with infestation were household poverty
and number of adult residents, echoing lit-
erature on other insect infestations (Rauh et
al., 2002). Significant environmental factors
included neighborhood poverty and number
of units in the building.

The exact role of these factors in bed bug
transmission is unknown. Possibilities pro-
posed in previous literature are bed bug hitch-
hiking and apartment-to-apartment travel
(Delaunay et al., 2011). Of these, hitchhiking
is relevant to the broadest spectrum of the
population. Age may be a marker for social
behaviors that increase bed bug hitchhiking,
such as differences in frequency and breadth
of socialization; different use of transporta-
tion; different use of libraries, schools, or
other public spaces; frequency of obtaining

used furniture or clothing; and local or inter-
national travel.

Our finding that more adults in the house-
hold increase infestation risk may reflect a
greater aggregate exposure or a greater like-
lihood of younger adults, with higher risk of
introduction through hitchhiking. Because we
do not know ages of other adults in the house-
hold we were unable to examine the impact of
number of adults by age group. In spite of dif-
ferential infestation prevalence by number of
younger children, this was not associated with
infestation in the fully adjusted model.

Household poverty could increase the risk
of hitchhiking through acquisition of used
clothing or property or frequenting public
services. Neighborhood poverty may promote
greater hitchhiking transmission through
more social contact in high density housing.
It may also reflect more frequent contact with
a population at higher risk from poor building
management, increasing building-to-building
transmission in low-income neighborhoods.

These findings can also be interpreted to
support apartment-to-apartment transmis-
sion: for household predictors, the greater
likelihood of infestation among higher poverty
households may reflect the lack of resources,
recourse, and self-efficacy of tenants to ensure
effective building management (Messer, 2011).
We found that building size is positively cor-
related with infestation risk with lower levels
of infestation in 1-2 unit buildings. If points
of egress for bed bugs (door jambs, pipes, or
conduit) between apartments above, below; or
adjacent have not been appropriately sealed,
more bed bugs may travel within the build-
ing and between apartments. In these smaller
buildings, introduction must come from out-
side or from only one adjacent apartment; in
larger buildings a greater potential exists for
risk from adjacent units. Larger buildings may
have more transfer from common areas, such
as lobbies or laundry rooms, or from other
building features associated with unit count.
Although unit count may be confounded by
risk factors such as income, household size,
and neighborhood, further examination of bed
bug infestation by building type may identify
building-level risks and offer guidance for
methods of pest control.

Bed bug infestation was not statistically
significantly associated with any health or
mental health outcomes examined. Unlike
cockroaches, which are known asthma trig-

July/August 2013 ¢ Journal of Environmental Health 41



ADVANCEMENT OF THE SCIENCE

gers (Arruda et al., 2001), bed bugs showed
no association with asthma exacerbation.
Although factors such as limited study power
to detect a small effect or different pest con-
trol strategies from a higher perceived nui-
sance factor may hide an asthma episode risk,
little evidence exists to support the likelihood
of an association being masked by behaviors
or study limitations. Our findings from a rep-
resentative population-based survey did not
support the findings from a previous case
series of 11 bed bug—infested households that
suggested a possible association with asthma
(Abou Gamra et al., 1991).

Our findings do suggest other potential
health disparities that could result from this
distribution of infestation. For example, in
low-income housing, more infestations may
augment the burden of pesticide exposure.
While families with children under six were
not at elevated risk, they did report a high
prevalence of infestation, and young children
are vulnerable to substantially greater health
risks from improper pesticide use (Lu, Barr,
Pearson, Walker, & Bravo, 2009; Turner,
Wigle, & Krewski, 2010).

Our study had a number of limitations.
Cross-sectional data limit conclusions about
temporal order of measures. Characteristics
such as age, poverty, and children’s ages likely
predate our measure of infestation in the past
year; however, health and mental health out-
comes may have occurred concurrent with,
or prior to, infestations. Any effects of infes-
tations in prior years were not captured, and
outcomes with some latency could be under-
estimated. Asthma in particular is usually
diagnosed before adulthood, and we have
no data on incidence of new asthma among
children in the respondents’ households.
Some infestations reported here may repre-
sent ongoing infestations, which may have
different distribution and health outcomes,
and risks related to pesticide use may depend
both on cumulative exposure and time.

Our analysis relied on self-report to esti-
mate infestation prevalence. Bed bugs are
small, hide during the day, and change appear-
ance in different life stages. This could lead to
misidentification, which might be differential
within subgroups (Reinhardt, Kempke, Nay-
lor, & Siva-Jothy, 2009). Media coverage may
influence bed bug identification (Anderson
& Leffler, 2008). Subpopulations may report
differently due to stigma or to specific press-
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mBI_E 2
Demographic Neighborhood and Behavioral Characteristics
as Predictors of Self-Reported Bed Bug Infestation Requiring
Extermination in Past 12 Months, 20092
Demographic Unadjusted Adjusted Model
OR (95% CI)" aOR* (95% CI)
Age (ref. = 65+)
18-24 3.2(2.0,52) 2.0(1.1,3.6)
25-44 2.3(1.7,3.1) 1.8(1.1,2.8)
45-64 1.5(1.1,2.1) 1.3(0.8,2.0)
Race/ethnicity (ref. = Caucasian, non-Hispanic)
African-American, non-Hispanic 2.0(1.4,2.9) 1.3(0.8,2.0)
Hispanic 3.1(22,4.3) 1.2(0.8,2.0)
Asian 1.7 (0.99, 2.8) 1.5(0.8,2.7)
Nativity (ref. = U.S. born)
Foreign born | 16(1.322 | 09(06,13
Poverty status (ref. = >200% federal poverty level [FPL])
<200% FPL | 362749 | 28(1.9,40
Neighborhood poverty status (ref. = low poverty)
Medium poverty 1.9(1.3,2.8) 1.2(0.7,1.9)
High poverty 3.7 (2.5,5.5) 1.9(1.1,3.1)
Units in building (ref. = 50+ units)
1-2 0.5 (0.4,0.8) 0.4(0.3,0.7)
3-9 1.6 (1.1,2.4) 1.1(0.7,1.6)
10-49 1.4 (1.0,2.1) 1.0 (0.6 1.5)
Children <6 yrs. (ref. = none)
One 1.6 (1.1,2.3) 1.0 (0.6, 1.6)
Two or more 2.5(1.6,3.8) 1.7 (0.95, 3.0)
Children 612 yrs. (ref. = none)
One 1.5(0.98,2.2) 1.0(0.7,1.6)
Two or more 2.1(1.3 3.4) 1.2(0.6,2.1)
Children 13—17 yrs. (ref. = none)
One 1.7 (1.1,2.5) 1.5(0.96,2.4)
Two or more 0.9(0.5,1.6) 0.7(0.3,1.4)
Number of adults (ref. = one)
Two 1.2(0.8,1.6) 1.1(0.7,1.5)
Three or more 1.8 (1.3,2.5) 1.6(1.1,24)
Number of sexual partners (ref. = none or one)
Two or more | 17(1.1,24) | 1.6(1.01,2.6)
Weighted, and accounting for stratified sample. Significant associations in bold and italics.
°0R (95% CI) = odds ratios, 95% confidence interval.
‘a0R = adjusted odds ratios.

ing health concerns. Bite sensitivity may also
influence bed bug reporting, and population
prevalence and distribution of bite sensitivity
is largely unknown. Nevertheless, self-report
may be the best measure of the impact of the
bed bug resurgence; for example, some indi-
viduals with true infestations may experience
less anxiety or stress from bed bugs than oth-

ers who are not infested but fearful of infes-
tation. As more information becomes avail-
able, self-report may prove to be an accurate
marker of infestation levels.

Our survey was also limited because it
qualified infestations as those requiring an
exterminator, and factors such as cost, expe-
rience, cultural norms, and overall health



KBLE 3
Unadjusted and Adjusted Models of Predictors of Nonspecific Psychological Distress (NSPD)
and Depression Including Self-Reported Bed Bug Infestation, 20092
Characteristic NSPD Depression Ever
Unadjusted Adjusted Model 1 Unadjusted Adjusted Model 1
OR (95% CI)° a0Re (95% CI) OR (95% CI) a0R (95% Cl)
Bed bugs (yes vs. no) 22(1.5,3.4) 1.5(0.9,2.4) 1.6 (1.1,2.1) 1.4 (0.96, 2.0)
Age (ref. = 65+)
18-24 0.8(0.4,1.6) 0.5 (0.3,0.8) 1.1(0.6,2.0)
25-44 1.1(0.8,1.5) 0.9(0.7,1.1) 20(1.4,2.9)
45-64 1.3(1.0,1.8) 1.4(1.1,1.7) 291,39
Race/ethnicity (ref. = Caucasian, non-Hispanic)
African-American, non-Hispanic 1.1(0.7,1.6) 0.5 (0.4, 0.6) 0.4 (0.3,0.5)
Hispanic 1.7 (1.2,2.3) 0.8(0.7,1.0) 0.7 (0.5,0.9)
Asian 1.3(0.8,2.3) 0.4 (0.3,0.6) 0.5 (0.3,0.8)
Poverty status (ref. = >200% federal poverty level [FPL])
<200% FPL \ 3.1(22,4.3) \ 2.2 (1.3,3.6) \ 1.3(1.1,1.6) \ 1.6(1.2,2.1)
Education (highest grade) (ref. = college graduate)
Less than high school 29(2.0,4.2) 1.4(0.9,2.3) 1.2(0.9,1.5) 0.6 (0.4,0.8)
Grade 12/GED 1.5(1.0,2.2) 0.8(0.5,1.3) 0.9(0.7,1.1) 0.9(0.7,1.3)
Some college 1.7 (1.1, 2.6) 1.1(0.7,1.8) 1.5(1.1,2.0) 0.8 (0.6,1.03)
U.S. born (no vs. yes) 1.2 (0.9-1.6) 0.6 (0.5,0.8) 0.6 (0.5,0.8)
Neighborhood poverty status (ref. = low poverty)
High poverty 1.4(1.0,2.0) 1.1(0.9,1.3)
Medium poverty 1.2(0.9,1.8) 0.9(0.7,1.7)
Units in building (ref. = 50+ units)
1-2 0.6 (0.4,0.8) 0.9(0.6,1.4) 0.5(0.4, 0.7) 0.7 (0.5,0.9)
39 1.1(0.8,1.7) 1.1(0.7,1.8) 0.8(0.6,1.0) 0.9(0.7,1.2)
10-49 0.9(0.6,1.4) 0.7 (0.4,0.97) 0.9(0.7,1.1) 0.9(0.6,1.2)
Children <6 yrs. (ref. = none)
One 0.9(0.6,1.4) 0.9 (0.6,1.5) 0.8(0.6,1.1) 0.9(0.7,1.4)
Two or more 0.4 (0.2,0.8) 0.4 (0.2,0.8) 0.5 (0.3,0.8) 0.5(0.3,0.9)
Children 6-12 yrs. (ref. = none)
One 1.1(0.7,1.8) 0.9(0.7,1.2)
Two or more 1.0 (0.5,2.0) 0.8(0.5,1.2)
Children 13—17 yrs. (ref. = none)
One 0.9(0.6,1.4) 0.9(0.7,1.2)
Two or more 1.0(0.6,1.9) 0.6 (0.4,0.97)
Number of adults (ref. = one)
Two 0.8(0.6,1.1) 0.7 (0.6, 0.8) 0.7 (0.6,0.9)
Three or more 1.0(0.7,1.4) 0.6 (0.4,0.7) 0.7 (0.5,0.9)
Number of sexual partners (ref. = none or one)
Two or more \ 15(0.9,2.3) \ | 13(097,17) |
Insurance type (ref. = Medicaid/Family Health Plus)
Private 0.3(0.2,0.4) 0.6 (0.3,0.97) 0.5 (0.4, 0.6) 1.2(0.8,1.8)
Medicare 0.8(0.5,1.1) 0.9(0.6,1.4) 1.0(0.8,1.3) 0.5(0.3,0.9)
Others 0.6 (0.3,1.4) 0.8(0.3,2.0) 0.6 (0.4,0.9) 0.5(0.4,0.7)
Uninsured 0.6 (0.4, 0.96) 0.7 (0.4,1.1) 0.4 (0.3, 0.6) 0.4 (0.3, 0.6)
\Weighted, and accounting for stratified sample. Significant associations in bold and italics.
°0R (95% CI) = odds ratios, 95% confidence interval.
‘a0R = adjusted odds ratios.
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may have an impact on the use of pest control
services. Lastly, New York City’s population
and housing stock is unique, diverse, and
subject to local environmental characteristics
and municipal policies that may have affected
bed bug transmission and limit generalizabil-
ity of these findings.

Despite possible reporting biases in our
study, these findings may help evaluate and
interpret other administrative data sources,
such as New York City and other municipal
levels of complaints and building violations.

Conclusion

Household and neighborhood-level poverty
are associated with increased risk of bed bug
infestations, suggesting that costs related to
extermination may be an important barrier
to pest control. As infestation may be trans-
mitted among and within buildings; fami-

lies living in disadvantaged neighborhoods
with endemic control issues may be more
heavily exposed to a greater reservoir of bed
bugs, possibly furthering the high risk in an
already burdened population and making
neighborhood-level control more difficult.
Building characteristics may play a role in
transmission and should be investigated. Dif-
ferentiated risk for younger ages and larger
household size suggest a need for targeted
community interventions and public educa-
tion models.

Although no health or mental health out-
comes including exacerbated asthma showed
an association with infestation, differentiated
prevalence, particularly among families with
young children, may warrant targeted educa-
tion around potential pesticide exposure. In
future research, determining whether bite
sensitivity is a confounder of infestation esti-

mates may help validate self-reporting as a
measure of infestation. 2%
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Environmental Health— Champions

of One Health

A b St ra Ct The authors find overwhelming evidence among
environmental health practitioners that One Health disease reporting concepts
are essential to the early detection of, and expedient recovery from, pandemic
disease events. The authors also find, however, extraordinary evidence
that local public health is not prepared, and potentially unaware of their
responsibility, to be the initiator of the zoonotic infectious disease information
intelligence necessary to make such early event mitigation possible. The
authors propose that NEHA take an affirmative step towards the development
of local public health—initiated biosurveillance systems by organizing and
leading a tabletop study group that includes the Centers for Disease Control
and Prevention, American Veterinary Medical Association, American Medical
Association, Food and Drug Administration, U.S. Department of Agriculture,
Institute of Medicine, and a robust panel of NEHA state affiliates. This study
group should discuss the infrastructure necessary for local public health—the
frontline against community-acquired infectious disease—to be the initiators
of environmental health, veterinary, and medical One Health biosurveillance
systems. The need to establish a community-focused, integrated disease
prevention strategy that cautions people about the risks associated with food,
water, animal, and contaminated environmental media, both prior to and

during epidemic and pandemic events is equally important.

Introduction

“One Health,” as defined by the American Vet-
erinary Medical Association (AVMA), is “one
strategy to better understand and address the
contemporary health issues created by the
convergence of human, animal, and environ-
mental domains (AVMA, 2008).” Since 2008,
One Health has been endorsed by the environ-
mental health and medical cornerstone pro-
fessional health organizations: the American
Medical Association (AMA) and NEHA. One
Health as a general concept is best described
by the need to integrate environmental health,

46 Volume 76 ¢ Number 1

veterinary, and medical disciplines to accom-
plish the meaningful prevention of zoonotic
disease (specifically epidemic and pandemic
events), through a coordinated stream of dis-
ease surveillance intelligence exchange sys-
tems (Eddy, Sase, & Schuster, 2010).
Biosurveillance as initially described by
Homeland Security Presidential Directive
21 and modernized by the Centers for Dis-
ease Control and Prevention (CDC), the
Department of Homeland Security (DHS),
and the Institute of Medicine (IOM), how-
ever, is dependent upon “local up” (mean-
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ing that local public health is the source of
zoonotic disease intelligence, not the “top
down” recipient) surveillance intelligence
networks (Bush, 2007; DHS, 2012). We find
overwhelming evidence among environmen-
tal health practitioners that One Health dis-
ease reporting concepts are essential to the
early detection of, and expedient recovery
from, pandemic disease events. We also find
that local public health is not prepared, and
potentially unaware of their responsibility,
to be the initiator of the zoonotic infectious
disease information intelligence necessary to
make such early event mitigation possible.
We propose that NEHA take an affirmative
step towards the development of local pub-
lic health-initiated biosurveillance systems
by organizing and leading a tabletop study
group that includes CDC, AVMA, AMA,
the Food and Drug Administration (FDA),
U.S. Department of Agriculture (USDA), the
Institute of Medicine (IOM), and a robust
panel of NEHA state affiliates. This study
group should discuss the infrastructure nec-
essary for local public health—the frontline
against community-acquired infectious dis-
ease—to be the initiators of environmental
health, veterinary, and medical One Health
biosurveillance infectious disease systems.
The development of a sophisticated and inte-
grated residential, community health pub-
lic information system that cautions people
about the risks associated with food, water,
animal, and contaminated environmental
media is equally important.

Biosurveillance

Pandemic influenza HIN1 2009 has proven
that little direct evidence exists of envi-
ronmental health, veterinary, and medical
information exchange systems in place or



TABLE 1

Responses of NEHA and Association of Ohio Health Commissioners

(AOHC) Survey Participants

Question ‘ Response

Agreement
NEHA AOHC
# (%) # (%)

1.) Will pandemic events likely be zoonotic in origin? 44 (91) 46 (98)

2.) Will hospital-acquired infection increase proportionate to surge 44 (91) 37 (79)
capacity expansion and exceedance?

3.) Do you think that companion animals can adversely affect the 37 (77) 44 (94)
health of an immunocompromised patient?

4.) Do you participate in a syndromic zoonotic disease reporting 19 (39) 10 (21)
system presently (other than rabies and mosquito-borne disease)?

5.) Is it important to establish sentinel, syndromic zoonotic disease 48 (100) 45 (95)
reporting systems?

6.) Do you think that local veterinary/medical/public health 45 (94) 39 (83)
cooperatives can help predict and prepare for disasters?

7.) Do you think public health has been involved directly in 16 (33) 5(11)
One Health?

8.1) Should NEHA* pursue a lead role in zoonotic disease reporting? 40 (83) N/A

8.2) Should AOHC* pursue a lead role in zoonotic disease reporting? N/A 40 (86)

*NEHA response based on 48 respondents. AOHC response based on 47 respondents.

functional in the U.S. nor in the rest of the
industrialized world (Eddy et al., 2010).
Given that 75% of all emerging infectious
diseases are zoonotic, it is likely that diseases
like avian influenza and future novel patho-
gens will continue to evade early detection
systems and the vaccination preparation pro-
cesses currently in place (Centers for Disease
Control and Prevention, 2013). According to
the National Biosurveillance Integration Cen-
ter, biosurveillance is

“the science and practice of managing hu-
man, animal, plant, food, and environmental
health related data and information for early
warning of threats and hazards, early detec-
tion of events, and rapid characterization
of the event so that effective actions can be
taken to mitigate adverse health, social, and
economic effects (DHS, 2012).”

In the 2012 IOM report, “Applications to
Integrated Biosurveillance Workshop Sum-
mary,” it is recommended that biosurveil-
lance efforts are initiated at the local level
(Institute of Medicine [IOM], 2012). Recent
documentation by the National Biosurveil-
lance Integration Center highlights federally
based programs contrary to the IOM’ vision
of biosurveillance (DHS, 2012).

The 2011 World Health Organization
(WHO) critique of the first-ever implementa-
tion of the 2005 International Health Regula-
tion (IHR) found that the world is not only
poorly prepared for events like the 2009
HINI global pandemic, but is especially
lacking in capacity for other novel pathogen-
originated pandemics (World Health Organi-
zation [WHO], 2011). The solution to this
inadequacy, according to the IHR Review
Committee, is “collaboration between pub-
lic health and animal-health sectors (WHO,
2011).” The October 2011 Bio-Response Re-
port Card states that “current biosurveillance
approaches do not adequately involve or in-
tegrate data from entities outside of public
health (i.e., clinical sector, private sector, ani-
mal, food, water, etc.), slowing governments’
ability to detect and respond to large-scale,
multisector outbreaks, such as foodborne ill-
ness (Bipartisan Weapons of Mass Destruc-
tion Research Center, 2011).” The CDC re-
port, “Food Safety Epidemiology Capacity in
the United States, 2010,” finds that a survey
of all 50 states shows that many states lack
core epidemiologic capacity and lack the
ability to “support surveillance (Boulton &
Rosenberg, 2011).” While it may be the re-

sult of confusion among health professionals
regarding their role in One Health and the
types of surveillance systems they ought to be
involved with, we theorized that the capacity
for One Health biosurveillance disease intel-
ligence systems is not adequate at present.

Methods

To test the hypothesis, surveys were conducted

of environmental health professionals represen-

tative of local public health at the following two
state and national educational conferences:
1)The 2009 Association of Ohio Health

Commissioners (AOHC) Annual Educa-

tion Conference, September 30, 2009, Co-

lumbus, Ohio.

2) The 2009 NEHA Annual Educational Con-
ference & Exhibition, June 22, 2009, At-
lanta, Georgia.

Both populations were surveyed using
TurningPoint, a real-time, anonymous “vot-
ing” software platform. Individual “voting
cards” were distributed to audience mem-
bers, but were limited to 50 individuals per
session. Those surveyed were not asked to
identify themselves nor was any information
about their personal identity recorded.

Data

A high level of agreement existed that the
next pandemic event will be zoonotic in
nature (both groups averaged 94%); that it is
important to establish biosurveillance systems
(both groups averaged 97%); and that the bio-
surveillance reporting systems can signal the
beginning of an infectious disease event early
enough to minimize its impact (both groups
averaged 88%) (Table 1). Seventy percent
(average) of both groups surveyed reported,
however, that they do not presently participate
in a biosurveillance disease reporting system.
Surveyed local public health officials agreed
(both groups averaged 85%) that maximum
hospital surge capacity will increase cases of
hospital-acquired infection. Surveyed local
public health officials also agreed (both groups
averaged 85.5%) that privately owned com-
panion pets can adversely affect the health of
vulnerable populations when pandemic dis-
ease events occur in the community.

The results indicate that practitioners believe
strongly that coordinated sentinel environ-
mental health, veterinary, and human medical
biosurveillance disease reporting systems can
signal the beginning of an infectious disease
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event early enough to minimize its impact;
however, data indicate they are not presently
engaged in meaningful biosurveillance systems.
In practice, One Health concepts are proven to
be largely unimplemented: surveyed public
health officials reported (both groups aver-
aged 70%) they do not participate. Likewise,
only 22% of those surveyed (both groups aver-
aged) reported that they believe public health
has been directly involved in One Health. Both
surveyed groups agreed (both groups averaged
84%) that that their own professional organiza-
tions, NEHA, and AOHC should initiate lead
roles in coordinating and implementing such
One Health biosurveillance systems.

Discussion and Conclusion

Our data support the IOM biosurveillance ta-
bletop findings that local public health is the
foundational component of a real time biosur-
veillance program: providing early detection
data from the “bottom up” to state and federal
resources (IOM, 2011). We also find that lo-
cal environmental health professionals agree
strongly that environmental health, veterinary,
and medical public health collaboratives must
be created to achieve disaster preparedness
and early event recovery. A sea change in pub-
lic health policy must occur at local and state
levels first, before any meaningful federal suc-
cess can be acquired. This yet-to-be-developed
system should be in alignment with global

biosurveillance disease early detection systems
integrating all nations. These systems would
provide the means necessary for early detec-
tion, response, and mitigation of novel or re-
emerging pathogens (Eddy et al., 2010). The
findings from our study also highlight the need
for escalating public health education programs
directed towards vulnerable populations in-
cluding pet owners and other animal handlers.

Equally necessary, as Eddy and co-authors
also point out, is the development of a sophis-
ticated residential community health public
information system that cautions people about
the risks associated with food, water, animal,
and contaminated environmental media. The
pace of intelligence gathering and the public
dissemination of disease-specific infection
pathways (and associated prevention strate-
gies) may limit the amplification of disease in
the community and allow early event recovery.
The message must be relayed to the public and
further reinforced by media during epidemic
and pandemic events through a community-
focused, integrated disease prevention strategy.

The Role of NEHA in One Health

We encourage NEHA to lead its constitu-
ency towards the integration of state and
federal biosurveillance systems. Environ-
mental health professionals are key, due to
skill set and locale, to serve as the bedrock
of biosurveillance systems. We advocate that

the movement known as One Health should
find a leader that will take responsibility for
bringing the collective groups together in
order to achieve “local up” biosurveillance
capacity; NEHA would be an ideal candidate
for this position. More specifically, we sug-
gest that NEHA organize and lead a tabletop
study group that invites CDC, AVMA, AMA,
FDA, USDA, and IOM to join a robust panel
of NEHA state affiliates to discuss the infra-
structure necessary to implement local-origin
biosurveillance systems.

While veterinarians and physicians are both
subject-matter experts in their respective fields,
they both can reside within the broader realm
of environmental health. Serving as a bridge or
mediator, NEHA would be able to not only offer
expert technical advice regarding environmen-
tal sources of zoonotic disease but also foster a
worthy image for the public health workforce
that has historically been the face of response in
pandemic events such as the case of pandemic
influenza HIN1 2009. &%
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ADVANCEMENT OF THE PRACTICE

» DIRECT FROM ATSDR

Laurel Berman,
PhD PhD

Tina Forrester,

Editor’s Note: Aspartofour continuing effort to highlight innovative
approaches to improving the health and environment of communities, the
Journal is pleased to publish a bimonthly column from the U.S. Agency for
Toxic Substances and Disease Registry (ATSDR). The ATSDR, based in Atlanta,
Georgia, is a federal public health agency of the U.S. Department of Health and
Human Services and shares a common office of the Director with the National
Center for Environmental Health at the Centers for Disease Control and
Prevention (CDC). ATSDR serves the public by using the best science, taking
responsive public health actions, and providing trusted health information to
prevent harmful exposures and diseases related to toxic substances.

The purpose of this column is to inform readers of ATSDR’s activities and
initiatives to better understand the relationship between exposure to hazardous
substances in the environment and their impact on human health and how to
protect public health. We believe that the column will provide a valuable resource
to our readership by helping to make known the considerable resources and
expertise that ATSDR has available to assist communities, states, and others to
assure good environmental health practice for all is served.

The conclusions of this article are those of the author(s) and do not
necessarily represent the views of ATSDR, CDC, or the U.S. Department of
Health and Human Services.

Laurel Berman is the national brownfields coordinator with ATSDR’s
Division of Community Health Investigation. She coordinates the ATSDR
Brownfields/Land Reuse Health Initiative. Tina Forrester is the acting director
of the Division of Community Health Investigations of ATSDR. She was a
founding member of the ATSDR Brownfields/Land Reuse Health Initiative.

ntroduction
I Brownfields and land reuse sites (brown-
fields) are formerly used industrial, com-
mercial, and residential properties stigma-
tized by real or perceived contamination. The
effects of blight and potential contamination
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associated with these sites can weigh heav-
ily on communities. Communities with mul-
tiple brownfields tend to have multiple pub-
lic health issues. The issues include reduced
property values, increased potential for expo-
sures to harmful chemicals, increased crime

An Indicator Framework to
Measure Effects of Brownfields
Redevelopment on Public Health

rates, substance abuse, lack of green space
or areas for recreation, decreased access to
healthy foods, poor air quality, contaminated
soil or water, and elevated blood lead levels
or asthma prevalence, among others.

The Agency for Toxic Substances and
Disease Registry’s (ATSDR’s) Brownfields/
Land Reuse Health Initiative offers techni-
cal support and resources to communities to
encourage the inclusion of public health in
revitalization plans. The ATSDR Brownfields/
Land Revitalization Action Model (Action
Model) is one resource designed to integrate
public health in redevelopment by creating
community-driven health status indicators.

Prior to developing the Action Model,
ATSDR researched existing community
assessment frameworks and found that
these frameworks primarily focused on sus-
tainable development, health promotion,
and health status assessment. This review
indicated that a community-driven empha-
sis was lacking and revealed a need for a
community-driven model inclusive of grass
roots public health indicators to address the
adverse effects of brownfields in communi-
ties. Because communities with multiple
brownfields tend to be disproportionately
affected economically, the need for an indi-
cator framework that can be implemented
with little to no funding sources or with no
consultant facilitation is critical.

Developing the Action

Model in Milwaukee’s 30th
Street Corridor

The Menomonee Valley Benchmarking Initia-
tive (DeSousa, Gramling, & Lemoine, 2007)
is one of the most comprehensive projects
that incorporates stakeholder-derived indi-
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comes for the assessment of the effects of
redevelopment on community health status.
Later, we all worked together to implement

cators to assess changes in a redeveloping
area. In summer 2006, ATSDR met with the
original project stakeholders and asked for

their assistance in piloting the Action Model
framework to determine measurable out-

the framework in the 30th Street corridor of
Milwaukee, an urban corridor with a popula-

tion of about 90,000 people (Figure 1). The

project is described in the ATSDR (2008)

report, “Building Healthy Communities: A

Baseline Characterization of Milwaukee’s

30th Street Corridor.”

The ATSDR Action Model resulted in a
grassroots framework implemented by a
diverse group of stakeholders—the Develop-
ment Community—without a large invest-
ment of resources. Key aspects of the Action
Model include the following:

* forming the Development Community,

* completing a four-step framework to
establish baseline community health sta-
tus, and

¢ adding stewardship that ensures all indi-
cators are tracked over time.

Forming the Development Community
The Development Community consisted of
anyone interested in redevelopment of the
30th Street corridor. Development Commu-
nity members recommended who should be
involved, which helped ATSDR to equitably
include key stakeholders. The Development
Community included many community
groups, residents, the city of Milwaukee, the
Milwaukee Health Department, the Univer-
sity of Wisconsin—Milwaukee, the Wiscon-
sin Department of Natural Resources, the
Wisconsin Department of Health Services,
the U.S. Environmental Protection Agency
(U.S. EPA), and ATSDR.

Implementing the Action Model
Framework

During public workshops, Development Com-
munity members brainstormed issues follow-
ing four framework steps. These steps are sum-
marized below and in Table 1.

Step 1. What are the issues in the community
that may impact the health of the community?
Members of the Development Community
identified seven general issues of concern.
These issues fell into four broader topics:
health, community, land and environment,
and buildings and infrastructure.

Step 2. How can redevelopment address the
issues that impact health status? Members of
the Development Community identified vari-
ous ways that redevelopment activities in the
30th Street corridor might help to address
these issues.

Step 3. What are the community health ben-
efits? The Development Community listed
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TABLE 1

Results of the Agency for Toxic Substances and Disease Registry’s Brownfields/Land Revitalization
Action Model in Milwaukee’s 30th Street Corridor

Category What Are the Community How Can Redevelopment What Are the Community What Data Are Needed
Issues? Address the Issues? Health Benefits? to Measure Change?

environment

are limited, in part, by a lack of
usable parks and “green space.”

(e.g., basketball courts) at parks
and converting vacant lots into
“green space” may increase
physical activity and strengthen
the sense of community.

decreased likelihood of disease
and health problems related to a
sedentary lifestyle.

Health Exposure to harmful substances Environmental cleanups at Reduced blood lead levels, Hospitalizations for asthma
in the environment, such as those | brownfields sites may reduce reduction of learning disabilities in Infant mortality rate
at brownfields sites or in old risk of exposure to harmful children, fewer hospitalizations for
housing stock, is one of many risk | substances. In addition, asthma, fewer infant deaths, and | Lead and copper in tap water
factors for diseases and adver_se renovation of pld housing stock fewer low birth weight infants. Lead poisoning in children
health effects (e.g., asthma, high and construction of newer homes | May also reduce exposures to
blood lead levels). may help to further reduce carcinogens. Low birth weight
exposures to harmful substances.
Community Elevated crime rates are Development of abandoned sites, Reduced crime-related injury and | Acreage of vacant lots
detrimental to the overall health vacant lots, and vacant buildings death. Reduced fear of crime, Violent crimes
and well-being of the community. may reduce areas where certain likely resulting in increased
crimes occur and create a better mobility of local residents.
sense of community among
local residents.
Because of lower educational Improvements at existing Increased educational attainment, | Education of adults
attainment levels, local residents educational facilities and employability, health insurance Third grade reading
may not be competitive in the development of new educational coverage, and understanding of com :
. ) . ) . prehension
labor force and thus not receive centers (e.g., vocational schools, health topics and information.
the benefits from full-time community centers) may promote
employment. the educational development of
youth in the community.
A lack of jobs is contributing Whether through renovating Lower unemployment rates and Percentage of adults with
to a high poverty rate, leaving abandoned or deserted buildings poverty may increase health health benefits
residents with limited resources or constructing new ones, insurance coverage. People may
to access medical care redevelopment activities designed | be able to afford better housing Percentage of people employed
and improve the residential to attract business can bring jobs | and crime rates may decrease. Percentage of people living
infrastructure. into the community. in poverty
Land and Opportunities for physical activity | Providing recreational facilities Increased physical activity, Acreage of parks

People using parks

Community members may
be exposed to physical and
environmental hazards when
brownfields sites are not
cleaned up.

Cleanup activities at brownfields
sites and other sites with
contaminated land will reduce
harmful exposures in the
community.

Reduced disease and injury as
a result of harmful exposures.
Increased opportunity for
redevelopment.

Contaminated land

Buildings and
infrastructure

Vacant and poorly maintained
buildings can expose residents
to health hazards and increase
the perception of blight in the
community.

Redeveloping commercial
buildings can create new jobs,
and new or renovated housing
units can reduce exposures

to harmful environmental
contaminants (e.g., lead) and
improve residents’ quality of life.

Decreased exposure to
environmental contaminants,
physical hazards, and decreased
childhood blood lead levels.
Reduction in crime and increase
in employment.

Commercial properties

Number of lead abatements

Number of new construction
permits

Residential properties

health improvements that could potentially
result from the redevelopment activities.

Step 4. What data are needed: Can change be
measuted? The Development Community iden-
tified specific indicators that they can track to
measure whether change has occurred.
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All data collected prior to redevelopment
in the 30th Street corridor were considered
baseline measures. Development Commu-
nity members used their expertise to guide
the process. For example, local health agency
representatives helped identify health ben-

efits and data sources in steps 3 and 4 of the
model. Their expertise in health education,
risk communication, and data assessment
was a valuable asset. To measure changes in
the community’s health status described by
the 19 indicators (step 4 of the model), the



TABLE 2

Issues

Abbreviated Baraboo Action Model

Measures

River preservation

Water quality

Pollution of the river

Site inventory

Storm water ordinances
Pollution prevention practices
Sewer system parameters

Sites Site inventory

Status of sites

Health consultations/technical assists
Landscape/vegetation Vegetation survey
Odor/rodents Odor survey

Rodent control data

Habitat concerns

Issues

Wildlife survey
Environmentally friendly lighting
Habitat preservation

Land Use/Reuse

Measures

Neighborhood design

Sidewalks survey

Trails survey

Green/open space

Businesses/services

Design techniques/standards

Housing types: pre-1978 housing and commercial units
Lead and asbestos remediation

Demographics

Community pride and satisfaction

Incompatible land uses

Incompatible land use sites

Community-wide employment/business/
economic issues

Young families

Births

College-educated residents

Tenants

Businesses

People shopping/dining

Economic statistics

School district and real estate data

People using parks (young people in the area)

Riverfront access and linkages to complement
and connect the downtown square
development

Issues

River access

Trails survey
Recreational activities
River walk and linkages

Safety/Security/Health

Measures

Security of worksite during redevelopment

Site access and extra patrol

Poor condition of sidewalks

Sidewalks survey

Security of river trails

Issues

Surveillance and accident log

Communication/Risk Communication

Measures

Continued partnership between city, public
health, state, and residents

Partnership activities—city and health
outreach activities

Communication of hazards

Partnership activities—number of lead-poisoned
children

Development Community selected freely
available data sources. These sources of infor-
mation included community surveys and
surveillance reports as well as local, state, and
federal Web sites.

The data collection phase of the 30th Street
corridor project was completed during sum-
mer 2007. ATSDR completed most of the data
collection, with the assistance of Develop-
ment Community members and student vol-
unteers from the University of Wisconsin—
Milwaukee. Establishing baseline conditions
prior to redevelopment required roughly one
full-time and one half-time worker over a
period of two months. In other Action Model
projects, this work is being shared among
members of the Development Community.

The 30th Street corridor pilot project led to
the development of community-driven indi-
cators to assess changes in community health
status for residents living in or adjacent to
the corridor. The Development Community
has opted to use the Action Model for rede-
velopment planning and for tracking indica-
tors over 5-10 years. The project and result-
ing measurement indicators are described in
ATSDR (2008).

Assessing the Utility of the
Action Model: Baraboo and
Kenosha, Wisconsin

To assess the utility of the Action Model,
ATSDR applied it in projects in Baraboo and
Kenosha, Wisconsin. The Baraboo project
was part of a U.S. EPA-funded brownfields
assessment focused on riverfront redevel-
opment and included a community health
monitoring component. We used the Action
Model to establish baseline community
health indicators. In Kenosha, we applied the
Action Model to a community already under-
going redevelopment.

Baraboo, Wisconsin

The Baraboo riverfront redevelopment will
directly affect about 500 of Baraboo’s 12,000
residents. Through the brownfields assess-
ment process, a Development Community
had already formed, and more members
joined when the Action Model was proposed
during a public outreach session. Using the
Action Model, the Baraboo Development
Community identified 15 community issues
within four public health themes: environ-
ment, land use/reuse, safety/security/health,
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and communication/risk communication.
The Development Community highlighted
a range of community issues, such as
river preservation and pollution, odor and
rodents, neighborhood design, incompatible
land uses, and riverfront access, among oth-
ers. They suggested several redevelopment
approaches to address the community issues
and described corresponding community
health benefits of these approaches. The
Development Community created 33 indi-
cators to measure changes in health status,
including environmental data, site informa-
tion, building and business information,
park usage data, and many others. The city
administrator volunteered to coordinate
stewardship to ensure that the Action Model
measures would be tracked over time. An
abbreviated Action Model, showing the 15
community issues and corresponding 33
measurement indicators, is shown in Table 2.
The Action Model project is presented in
the report, “Community Health Monitoring:
The Baraboo Ringling Riverfront Redevelop-
ment (ATSDR, 2010).” A companion video
about the Action Model process is avail-
able at www.atsdr.cdc.gov/sites/brownfields/
videos/html.

The Baraboo Development Community
will use the Action Model as part of efforts
to modify the master plan for redevelop-
ment. The Development Community was
actively involved in data collection efforts.
Some of the measurement indicators will
require tracking as frequently as every 6-12
months, while others will be tracked every
2-3 years or longer. Early outcomes from
the Baraboo Action Model shown in Table 3
indicate positive changes in about one-third
of the 33 community-derived indicators. An
example of one such positive change is the
25% reduction in the number of incompat-
ible use sites along the river. Another exam-
ple is the installation of a stormwater bio-
filtration pond. Both of these changes can
improve environmental quality and reduce
potential exposures.

Kenosha, Wisconsin

The Kenosha Brass site is a 29-acre urban
brownfields site that was partially rede-
veloped in 2009. The city of Kenosha pro-
vided ATSDR with “before and after” data
from 2001-2006, and we fit these data to
the Action Model. The city targeted the
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TABLE 3

Site inventory and
progress of pollution
control, demolition, and
remediation measures

Two of 10 brownfield sites relocated
and underwent assessment and/

or remediation; one site removed
physical hazards, such as an
abandoned shed and an open trough
filled with stagnant water; one site
has been through assessment.

Changes in Baraboo Redevelopment Indicators

Measurement Measured Change Summary of Impacts
Indicator

V' Greater than 20% reduction of
brownfields sites, potential to
reduce exposures to contamination
or hazards

City ordinances to
address storm water
management

A biofiltration pond has been
constructed.

V' Improve river water quality

Sewer system
parameters

Eleven cross connections from the
sanitary to storm sewer systems have
been repaired.

V' Prevent raw sewage from entering
the river

Odor survey of people
in a five-block radius
of Veolia waste transfer
facility regarding odors

The Veolia facility closed and
relocated as of June 30, 2010. A site
assessment indicated no residual
contamination. Odors are no longer
present. The lot has been covered
with soil fill. Alfalfa to feed local
livestock is being grown until the site
is redeveloped.

v Reduction of public health
hazards and exposures associated
with garbage

v Growing alfalfa contributes to
green space, reduces fugitive
dust emissions, and provides
economical, healthy feed
for livestock

Sidewalks survey—
number, condition, and
extent of sidewalks

Many sidewalk flaws noted during the
2008 survey have been repaired as of
June 2010.

V' Sidewalk maintenance improves
recreational opportunities and
aesthetics

Trails survey

Trail segments were completed,
and flood-damaged sections were
repaired. The trail was linked to the
Ice Age Trail. Trail markers and dog
waste receptacles were installed. A
dog park was created near the trail.

V' Increased opportunities for
recreation with associated
health benefits

v Dog waste receptacles prevent pet
waste from impacting the river
or people

Number and types of
incompatible land uses

As of June 2010, two of eight
incompatible facilities (Veolia and
Alliant) were relocating away from
the riverfront. As of June 2012, a third
incompatible facility went through full
assessment and closure.

V' Greater than 25% decrease
in incompatible land uses,
potential to reduce exposures to
contaminants or hazards

Baraboo River access

June 2010 observations showed
heavy use of the river at Kiwanis
Gazebo Park.

V' Increased opportunities for
recreation and aesthetic
enjoyment

Surveillance of
recreational activities
along Riverwalk Trail
and linkages to the
downtown square

August 2009, June 2010, and
August 2010 observations
indicated increased trail use. The
redevelopment area is linked by
sidewalks and parking lots, with
ample access provided to the
Riverwalk Trail.

V' Increased recreational amenities
and a walkable community, with
potential to reduce obesity and
reduce reliance on automobiles

residential neighborhoods surrounding the
Brass site. Community involvement efforts
resulted in the construction of 20 afford-
able single family homes and the demolition
of eight blighted properties. A full-service

grocery store, a bank, and a middle school
have been constructed through this effort,
and construction continues on a mixed-
use building. The Action Model framework
shown in Table 4 summarizes the city-pro-



TABLE 4

Kenosha Brass Site: Agency for Toxic Substances and Disease Registry Brownfields/Land Revitalization
Action Model Assessment

What Are the Community
Issues?

Need low- to moderate-
income housing; some
properties need minor
or major repair; need

to increase homeowner
occupancy

How Can Redevelopment
Address the Issues?

Build low- to moderate-
income homes around the
Brass site; build mixed-use
residential facilities on the site;
provide no-interest loans for
infrastructure repair

What Is the Corresponding
Health Benefit?

Prevent gentrification and loss
of neighborhood; increase
owner-occupancy; increase
property values, increase
community pride

What Measurement Is
Required (Indicator)?

Baseline, 2001

Neighborhood diverse;
properties:

60 buildings; 43 minor repairs;
17 major repairs; 31 owner
occupied;

29 tenant occupied

What Measurement Is
Required (Indicator)?
Midway Through

Redevelopment, 2006

Neighborhood diverse;
properties:

73 buildings; 67 minor repairs;
6 major repairs; 50 owner
occupied; 23 tenant occupied

Need a new grammar school

Build a school on Brass site

Access to education; walk to
school

No school on site

School is completed (2009)

High crime area

Improve housing, remove
blighted structures

Increased safety and security

328 crime calls

164 crime calls

Closest full-service grocery
store 15 blocks away

Build a full-service grocery
store on Brass site

Access to healthy food,
potentially leading to improved

No grocery store within 15
blocks

Full-service grocery store
opened on site, during

health status

development

vided data, along with community issues
and the city’s redevelopment approaches.

Since the development of new homes and
removal of blighted properties, home own-
ership in neighborhoods surrounding the
Brass site increased, and crime rates dropped
almost 50%. In addition, from 2001 to 2006,
the average assessed value of residential prop-
erty increased from about $70,000 to over
$100,000 (Khaligian, 2006). The Kenosha
example demonstrated that the Action Model
can be used in situations in which redevelop-
ment is well under way and not only in pre-
development conditions.

The Utility of the Action Model
The Action Model is useful for assessing
the effects of brownfields on overall com-
munity health status. It creates community-
driven indicators to measure these effects.
The Action Model can be implemented in
densely populated urban areas, such as Mil-
waukee’s 30th Street corridor or in more
rural, smaller redevelopment projects such
as the Baraboo riverfront. The Action Model
was created to allow assessment of baseline
community health status prior to redevelop-
ment. It may also be useful for communities
that are already redeveloping, like Kenosha,
provided there is availability of such base-
line characteristics as property values or
crime statistics.

A diverse Development Community engaged
in the Action Model framework creates a cli-
mate in which people work together to develop
public health indicators and plan for healthy
redevelopment. While it takes time, perhaps
years, to see the effects of such efforts, the
Action Model, through its focus on improving
overall health status and creating partnerships,
may provide ideas for change for communities
adversely affected by brownfields.

Since its use in the Milwaukee and Baraboo
projects, the ATSDR Brownfields/Land Revi-
talization Action Model has been used by
communities in Detroit, Michigan; Minneap-
olis, Minnesota; East Cleveland, Ohio; Port-
land, Oregon; Blue Island, Illinois; Janesville,
Ohio; and Rochester, Albany, and Utica, New
York; among others. Projects undertaken in
these communities are leading to the devel-
opment of a common core set of brownfields/
land reuse public health indicators that may
broadly be applied by other communities.
More information about the Action Model is
available at www.atsdr.cdc.gov/sites/brown-
fields/model.html. g%
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National Brownfields Coordinator, Division
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» DIRECT FROM CDC ENVIRONMENTAL HEALTH SERVICES BRANCH

LCDR Justin ~ Valeria P. Carlson, Robin Wilcox,
Gerding, MPH, CHES MPA
MPH, REHS

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 this column, EHSB and guest authors from across CDC will highlight a
variety of concerns, opportunities, challenges, and successes that we all share in
environmental public health. EHSB’s objective is to strengthen the role of state,
local, tribal, and national environmental health programs and professionals to

anticipate, identify, and respond to adverse environmental exposures and the

Accreditation Board.

consequences of these exposures for human health.

The conclusions in this article are those of the author(s) and do not
necessarily represent the views of CDC.

LCDR Justin Gerding is an environmental health officer in the CDC
National Center for Environmental Health, and Valeria P. Carlson is a public
health analyst in the CDC Office for State, Tribal, Local, and Territorial
Support. Robin Wilcox is the chief program officer of the Public Health

he first national voluntary accredi-
T tation program for public health

departments was launched in Sep-
tember 2011 (Public Health Accreditation
Board [PHAB], 2011a). The first cohort of
public health departments was accredited
in February 2013. The Centers for Disease
Control and Prevention (CDC) and the
Robert Wood Johnson Foundation cofund-
ed the national accreditation program’s de-
velopment and startup. The Public Health
Accreditation Board (PHAB) manages
the program and grants accredited status.
PHAB evaluates applicants’ conformity
with established standards and measures.
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The standards and measures are divided
into 12 domains: one domain for each of
the 10 essential public health services, plus
domains for public health department ad-
ministration and public health governance
(PHAB, 2011b). The overall goal of accredi-
tation is to advance the quality and perfor-
mance of public health departments.
Collaboration between PHAB and its criti-
cal partners and constituencies, including
the CDC National Center for Environmen-
tal Health and other environmental public
health (EPH) professionals, has been an
important aspect of developing the new
program. Key recommendations from early

Public Health Department
Accreditation and
Environmental Public Health:
Sustaining the Collaboration

collaboration between PHAB and EPH pro-

fessionals included consistently and accu-

rately using EPH terminology; including

EPH expertise when site review teams are

selected; identifying areas for EPH documen-

tation in PHAB submissions; and continual,
consistent EPH participation throughout
the accreditation process (Blake, Corso, &

Bender, 2011).

EPH is expected to be a major contribu-
tor to the accreditation process and many
PHAB standards and measures specifically
involve EPH. PHAB site visitors expect to see
evidence of EPH activities even if a public
health department does not have statutory
EPH authority and responsibilities. To gain
insight on EPH contributions during accredi-
tation processes, we reached out to recently
accredited public health departments and
PHAB site visitors who have EPH expertise.
These discussions revealed several common
themes and lessons learned as follows:

* EPH plays a significant role with Domain
2 (investigations), Domain 5 (policies and
plans, including emergency preparedness),
and Domain 6 (enforcement). EPH contri-
butions are not limited to these domains,
however. For example, one recently accred-
ited health department was able to demon-
strate conformity with Domain 3 measures
by providing documentation of culturally
and linguistically appropriate education via
Spanish-language food handlers’ courses.

¢ EPH involvement is not limited only to
domains where EPH documentation will be
submitted. EPH staff can contribute to the
review of other documentation and provide
an EPH perspective across all 12 domains,
which can lead to a more collaborative
approach to the accreditation process.




* EPH can have an active role in prerequisite
activities such as community health assess-
ment, community health improvement
planning, and strategic planning. Several
recently accredited health departments
relied heavily on EPH indicators and par-
ticipation in the community health assess-
ment and improvement planning process.
EPH participation in health department
strategic planning is largely dependent on
whether EPH is housed within a separate
agency or agencies.

* Documentation is the key to a success-
ful accreditation process. Staff at several
recently accredited health departments
commented on the importance of updated
policies and plans to demonstrate confor-
mity with PHAB measures. EPH contribu-
tions to documentation, such as inspection
and investigation reports, work particularly
well for accreditation purposes because they
are typically recorded on official templates
with signature and date. Staff at one recently
accredited health department pointed out
that documentation of a routine activity,
such as inspecting food vendors at a large
public event, is just as important as docu-
menting an investigation.

* Incorporating the 10 essential public
health services and the related 10 essential
environmental public health services into
EPH department operations may increase
accreditation readiness. Use of the Envi-
ronmental Public Health Performance
Standards (EnvPHPS) is one way EPH
departments can assess their level of essen-
tial service incorporation. More informa-
tion about EnvPHPS can be found at www.
cdc.gov/nceh/ehs/envphps/ (Centers for
Disease Control and Prevention, 2011).

* EPH services are not always provided by
the health department itself. It is important
to identify all agencies contributing to the
EPH system (e.g., environmental quality or
agriculture departments) for participation
in the accreditation process.

* Pursuing accreditation can lead to insti-
tutionalized changes in policies and pro-
cedures. Accreditation team members at
one recently accredited health department
shared their experience with determining
whether their policies were “best” or just
“existing.” At another recently accredited
health department, staff found that changes
in animal bite reporting prompted by the

accreditation process have led to improved

analysis of bite trends by time and location,

resulting in more effectively targeted pre-
ventive measures across the jurisdiction.

* Involvement with accreditation can lead
to fundamental changes in the way EPH
conducts business both at the health
department and within the public health
system. As an example, one recently
accredited health department was able to
identify and close an information-sharing
gap between the health department and
another department that manages most
EPH activities in the jurisdiction. Collab-
oration during the accreditation process
resulted in the two departments working
more closely together to meet the com-
munity’s EPH needs.

EPH professionals fulfill key roles in the
accreditation process, both by participating
in the pursuit of accreditation and by serv-
ing as PHAB site visitors. All health depart-
ment staff and site visitors who responded
to the request to participate in the develop-
ment of this article found their accreditation
efforts to be rewarding and beneficial to both
the health department and the community.
One health department’s accreditation coor-
dinator commented, “What we've gotten
back has been not only the accreditation and
recognition of that status but also improve-
ments in processes, procedures, and service
to the community.” Another remarked, “In
the big picture, it's more about continuing to
improve services.”

EPH professionals are strongly encouraged
to support collaboration through engaging in
the accreditation process or serving as a site
visitor. To learn more about accreditation and
how EPH can contribute, visit the PHAB Web
site (www.phaboard.org). @

Corresponding Author: LCDR Justin Gerding,
Environmental Health Officer, Environmental
Health Services Branch, Division of Emer-
gency and Environmental Health Services,
National Center for Environmental Health,
CDC, 4770 Buford Highway NE, MS F-58,
Atlanta, GA 30341. E-mail: jgerding@cdc.gov.
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» DEMYSTIFYING THE FUTURE

Thomas Frey

Editor’s Note: Significant and fast-paced change is occurring
across society in general and our profession in particular. With so much
confusion in the air, NEHA is looking for a way to help our profession better
understand what the future is likely to look like. The clearer our sense for
the future is, the more able we are to both understand and take advantage
of trends working their way through virtually every aspect of our lives
today. To help us see what these trends are and where they appear to be
taking us, NEHA has made arrangements to publish the critical thinking
of the highly regarded futurist, Thomas Frey.

The opinions expressed in this column are solely that of the author and
do not in any way reflect the policies and positions of NEHA and the Journal
of Environmental Health.

Thomas Frey is Google’s top-rated futurist speaker and the executive
director of the DaVinci Institute® At the Institute, he has developed original
research studies enabling him to speak on unusual topics, translating
trends into unique opportunities. Frey continually pushes the envelope of
understanding, creating fascinating images of the world to come. His talks on
futurist topics have captivated people ranging from high-level government
officials to executives in Fortune 500 companies. He has also authored the
book Communicating with the Future. Frey is a powerful visionary who is
revolutionizing our thinking about the future.

hat do you think will be the most
powerful entity in the world 100
years from now?

As we look around us today, it’s easy to
point to a single nation as being the most
powerful. But will that still be true 100 years
from now?

The most powerful entities in the future
could be large multinational corporations,
giant associations of people or companies,
religious groups, clusters of countries such
as the North Atlantic Treaty Organization,
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perhaps some new entity that controls tech-
nology like the Internet Corporation for
Assigned Names and Numbers, or something
else entirely?

Adding to the confusion of this question,
what actually defines power? Is it money,
clout, influence, an ability to control a large
military, or some combination of all of these?

Will the notion of power be defined differ-
ently in the future than it is today?

These are all important questions to ask
because powerful entities define the powerful

The Rise of the City: A Look
at Cities in a Century

people. And it is the underlying systems and
technology that will determine status and clout.

Caught in the middle of all this influence-
wrangling is the lowly city, an entity now
subservient to states and countries and often
lost in the commerce of daily life. Are cities
likely to remain at the lower end of the clout
spectrum, or is some new kind of power
shift afoot?

Here are a few thoughts about the rising
influence of cities that may surprise you.

Demographic Shifts

Today, roughly 498 metro areas in the world
have over one million residents. According
to the Martin Prosperity Institute, the world’s
top 100 cities alone generate half of the
world’s total economic output.

The world population has experienced
continuous growth since the end of the Great
Famine and the Black Death in 1350, when it
stood at around 370 million.

As recently as 1800, only 3% of the world
population lived in cities. By 2011, that num-
ber had risen to over 50% and projections
show the urbanization trend will climb to
over 70% by 2025.

Cities have a disproportionate impact on
global science research and innovation. They
are often home to top colleges, government
institutions, and research facilities. As in other
fields, top researchers are drawn to cities for
the opportunities to associate and collaborate
with other leading scientists and institutions.

As an example, Beijing and Sao Paulo each
contribute more than 20% of the annual pro-
duction of peer-reviewed science publica-
tions in China and Brazil, respectively. Mos-
cow accounts for more than 50% of Russian
science articles.



Seeking the Greatest Imbalance
Cities are very competitive. They compete
for businesses, air traffic, tourists, conven-
tions, sporting events, grants, talent, and
media coverage.

Most are heavily invested in the rankings
by major media outlets that show how they
measure up against other municipalities with
similar attributes.

Any city that demonstrates a successful new
piece of infrastructure, attracts a major retail
store, or builds a new library, airport, or con-
vention center is quickly copied by other cities.

This constant effort to achieve parity or
balance with other cities is missing the true
potential for achieving a radical imbalance.

In the end, having the most well-balanced,
well-functioning city means very little on a
world stage where people only take notice of
the anomalies.

Great cities are never well balanced. They only
become great because of some huge imbalance.

Houston is well known because it is dispro-
portionately weighted towards the oil indus-
try. Los Angeles is famous because it is overly
focused on Hollywood and the entertainment
industry. New York, London, and Beijing all
have an unusual emphasis on money and
finance. And San Francisco has developed an
extraordinary emphasis on the tech industry.

Amassing Talent Clusters

Once a minor imbalance has been achieved, a
city can begin to attract the talent needed to
perpetuate this unevenness.

According to Richard Florida, author of
The Rise of the Creative Class, “Creative indi-
viduals want to live in places that protect
personal freedoms, prize diversity, and offer
an abundance of cultural opportunities.
With the possible exception of Hong Kong,

Asia’s cities still lack this level of open-
ness and attractiveness, even though six of
the top 10 economic powers are in Asia—
Tokyo, Singapore, Hong Kong, Shanghai,
Beijing, and Seoul.”

The key to global competitiveness lies in a
city’s ability to attract the best and brightest
from every corner of the globe. In our increas-
ingly mobile society, these kinds of population
shifts will become much more common.

Thoughts on the Honduras
Private City Proposal

In September 2012, the Honduran govern-
ment voted to allow for the creation of pri-
vate cities, each with their own judiciary,
laws, governments, and police forces. They
would have also been empowered to sign
international agreements on trade and invest-
ment and set their own immigration policy.

Driving the proposal was the U.S.-based
investment group MGK, who was willing to
invest $15 million to begin building basic
infrastructure for the first model city near
Puerto Castilla on the Caribbean coast. They
estimated the first city would create 5,000
jobs over the first six months and up to
200,000 jobs in the future.

The Honduran Supreme Court ruled the
project unconstitutional, however. By a
13-1 vote, its supreme court judges decided
that the proposal violated the principle of
sovereignty.

In this small country, with an average
annual income of $4,400 and riddled with
crime and corruption, the private city pro-
posal was viewed as a quick fix for its cur-
rent problems.

While this idea may have been fueled by
good intentions, a quick fix seldom exists for
bad government.

Final Thoughts

Cities matter.

While cities are limited by their geographic
boundaries, the physical borders do not limit
their global clout and influence.

As living, breathing organisms, cities are
better positioned to experiment and take
advantage of their regional differences. While
countries may come and go, cities remain as
long-term entities that will survive and thrive
into the distant future.

With transportation becoming easier, mak-
ing us a more mobile society, and with cell
phones and the Internet speeding up our dig-
ital communications, our cities are becoming
a more fluid environment.

Much like water that flows downhill using
the path of least resistance, businesses and
social structures have begun to move from
areas we find less appealing to areas that are
more appealing.

Future cities will be designed around fresh
new ways for people to meet people, and they
will be judged by their vibrancy, their inter-
connectedness, and their fluid structures for
causing positive human collisions.

Going back to my original question, the
most powerful entity in the world 100 years
from now will not likely be an individual
city. That entity will be headquartered in a
city, however, and the symbiotic relationship
between that organization and its host city
will be a major contributing factor.

Interested in sharing your thoughts? Go to
www.FuturistSpeaker.com. &%

Corresponding Author: Thomas Frey, Senior
Futurist and Executive Director, DaVinci
Institute®, 511 East South Boulder Road,
Louisville, CO 80027. E-mail: dr2tom@
davinciinstitute.com.
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CAREER

Food Safety Inspector

Everclean Services is the leader in the restaurant inspections market.
We offer opportunities throughout the country. We currently have
openings for professionals to conduct Q.A. audits of restaurants.

Alaska Mobile, AL
Albuquerque, NM  New Orleans, LA
Baton Rouge, LA Pittsburgh, PA
Buffalo, NY Richmond, VA
Butte, MT Rochester, NY
Cleveland, OH Rogers, AR
Jacksonville, FL Spearfish, SD
Little Rock, AR Virginia Beach, VA
McAllen, TX Washington, DC

Past or current food safety inspecting is required.
Interested applicants can send their resume to: Bill Flynn
at Fax: 818-865-0465. E-mail: bflynn@evercleanservices.com. s

Where the "best of the best" consult...

First job listing FREE for city, county, and state health

departments with a NEHA member,

and for Educational and Sustaining members.

For more information, please visit
neha.org/job_center.html

UPCOMING NEHA CONFERENCES

July 9-11, 2013: Hyatt Regency Crystal City at Reagan National
Airport, Washington, DC, Area. For more information, visit www.
neha2013aec.org.

NEHA AFFILIATE AND REGIONAL LISTINGS

Alaska

October 2-4, 2013: 2013 Annual Educational Conference,
sponsored by the Alaska Environmental Health Association,
https://sites.google.com/site/aehatest/.

Colorado

September 25-27, 2013: 2013 Annual Education Conference
& Exhibition, sponsored by the Colorado Environmental Health
Association, www.cehaweb.com/aec.html.

Florida
September 5-6, 2013: Annual Education Conference, sponsored by
the Florida Environmental Health Association, www.feha.org.

Maryland

July 24-26, 2013: 67th Annual Interstate Environmental Health
Seminar, hosted by the Maryland Environmental Health Association,
www.wvdhhr.org/wvas/IEHS/index.asp.

Missouri
October 2—4, 2013: Annual Education Conference, sponsored by the
Missouri Environmental Health Association, www.mmfeha.org.

Montana

October 8-9, 2013: 2013 Fall Educational Conference, “Partnering
for Health Change,” sponsored by the Montana Environmental
Health and Public Health Associations, www.mehaweb.org.

Nevada

July 23-25, 2013: Annual Educational Conference, sponsored by
the Nevada Environmental Health Association, www.nveha.org/
conf_reg 2013.html.

Rhode Island
September 25-26, 2013: 51st Annual Yankee Conference, hosted by
the Rhode Island Environmental Health Association, www.ehari.org.

Texas

October 8-12, 2013: 58th Annual Education Conference,
sponsored by the Texas Environmental Health Association,
www.myteha.org/Annual_Education_Conference.

Wisconsin

September 25-26, 2013: Joint Regional Education Conference,
presented by the environmental health association affiliates from
Wisconsin, Minnesota, lowa, Nebraska, North Dakota, and South
Dakota, www.weha.net.

Wyoming

October 8-10, 2013: 2013 Annual Education Conference,
sponsored by the Wyoming Environmental Health Association and
the Wyoming Food Safety Coalition, www.wehaonline.net.

TOPICAL LISTINGS

Geospatial Technologies

August 25-29, 2013: 2nd Symposium on Advances in Geospatial
Technologies for Health, sponsored by the International Society for
Photogrammetry and Remote Sensing Working Group on Health,
www?2.isprs.org/commissions/comm8/wg2/symposium.html. %
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CORNER

many other; pertinent resources!

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

ZANEHA

a2 BOOKSTORE

www.neha.org/store

Nanoscience and Nanotechnology:
Environmental and Health Impacts
Edited by Vicki H. Grassian (2008)

As more and more nanomaterials are
developed and more and more applica-
tions for nanomaterials are discovered,
questions about how these materials
affect the environment and human
health are becoming increasingly
urgent. With articles contributed by
leading researchers, this book examines
the results of recent scientific studies
that have begun to provide answers to
these very important questions. These
answers, in turn, will help shape sound
environmental policies that will permit
the continued growth of nanoscience
and nanotechnology. With the number of nanotechnology-based
products expected to grow substantially in the near future and beyond,
researchers and regulators should turn to this book for help in address-
ing the many questions concerning the impact of nanoscience and
nanotechnology on health and the environment.

469 pages / Hardback / Catalog #1112

Member: $107 / Nonmember: $112

NANOBCIENCE
1
NANOTECHNOLOGY

Bed Bug Handbook: The Complete Guide
to Bed Bugs and Their Control
L.J. Pinto, R. Cooper, and S.K. Kraft (2007)

The Bed Bug Handbook is a complete
and up-to-date guide to bed bugs and
their control. It includes sections on
the history and impacts of bed bugs,
their biology and habits, how bed
bugs spread, and medical and social
considerations of bed bug infesta-
tions. The largest portion of the book
consists of practical step-by step
guidance for preventing bed bug
infestations and for dealing with bed
bug outbreaks. There is an extensive section on bed bug inspec-
tions. The book includes checklists for preventing and controlling
bed bugs in specific kinds of facilities, such as apartments, hotels,
medical facilities, and furniture rental warehouses.

266 pages / Paperback / Catalog #1037

Member: $66 / Nonmember: $69

Designing Healthy Communities
Richard J. Jackson with Stacy Sinclair (2012)

This book highlights how
we design the built environ-
ment and its potential for
addressing and preventing
many of the nation’s devas-
tating childhood and adult
health concerns. The author
looks at the root causes of
our malaise and highlights
healthy community designs achieved by planners, designers, and
community leaders working together. Ultimately, the author
encourages all of us to make the kinds of positive changes high-
lighted in this book.

230 pages / Hardback / Catalog #1122

Member: $48 / Nonmember: $52

DESIGNING

Essentials of Environmental Health
(Second Edition)
Robert H. Friis (2010)

This book provides a clear and com-
prehensive study of the major topics
E il in environmental health including 1)
ralth background on the field and tools of
v the trade (environmental epidemiol-
ogy, environmental toxicology, and
environmental policy and regula-
tion); 2) environmental diseases
(microbial agents and ionizing and
nonionizing radiation); and 3) appli-
cations and domains of environmen-
tal health (water and air quality, food safety, waste disposal, and
occupational health). The second edition is a thorough revision
that includes new material such as a chapter on injuries, an
expanded discussion of the history of environmental health, a case
study on pandemic influenza (HIN1) in 2009, and coverage of
environmental controversies.
442 pages / Paperback / Catalog #1115
Member: $90 / Nonmember: $97 &%
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Code | Corresponding Author/Title Volume, Issue Keyword 1 Keyword 2 Keyword 3 Keyword 4 Keyword 5

1 Barnett, Marcy A., MS, MA, REHS 75.1 Disaster/
Destination Tent City: Environmental Health Jul/Aug 2012 Emergency
Lessons From the Occupy Movement Pages: 14-18 Response

2 Blando, James D., MHS, PhD, et al. 75.9 Children’s Lead Occupational Public Health/
Lead-Based Paint Awareness, Work Practices, May 2013 Environmental Health/Safety Safety
and Compliance During Residential Construction Pages: 20-27 Health
and Renovation

3 Boraiko, Carol, MS, PhD, et al. 75.7 Children’s Lead Occupational
Lead Contamination of Paint Remediation March 2013 Environmental Health/Safety
Workers’ Vehicles Pages: 22-27 Health

4 Borchgrevink, Carl P., PhD, et al. 75.8 Institutions Occupational Public Health/ Risk
Hand Washing Practices in a College Town April 2013 and Schools Health/Safety Safety Assessment
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JEH
QUIZ #1

Baseline Knowledge Survey of Restaurant Food Handlers in Suburban Chicago: Do Restaurant
Food Handlers Know What They Need to Know to Keep Consumers Safe?

vailable to those h.Oldiﬂg an Individual' 7. Certified food managers in lllinois are required to
NEHA membership only, the JEH Quiz, renew their certification after five years.
offered six times per calendar year through the a. True.
Journal of Environmental Health, is a conve- 1. According to the Centers for Disease Control and
) ) ) ) ) b. False.
nient tool for self-assessment and an easily Prevention, a reduction of foodborne illness by only
accessible means to accumulate continuing- 10% would keep __ million Americans from getting 8. Fewer than __ of certified food managers were able
education (CE) credits toward maintaining your sick each year. to correctly answer questions about internal cooking
NEHA credentials. a. one temperatures for hamburger/chicken and the range
1. Read the featured article carefully. b. two of the temperature danger zone at which pathogens
2. Select the correct answer to each JEH c. five proliferate.
Quiz question. d. seven a. two-thirds
3. a) Complete the online quiz at www.neha. o o b. one-half
org (click on “Continuing Education”), 2. ltis estimated thatl __ million illnesses anld _ ¢. one-third
b) Fax the quiz to (303) 691-9490, or deaths can be attributed to the consumption of food. d. one-fourth
c) Mail the completed quiz to a. 48, 868 -
e Ot NEpHA d b. 48: 3.000 9. The survey question that was answered correctly by
750 S. Colorado Bivd., Suite 1000-N ¢. 52 868 Igir:(éweSt number of overall food handlers pertained
Denver, CO 80246. d. 52; 3,000
Be sure to include vour name and _ S a. pathogen growth temperature danger zone.
membershi numb)ér' 3. According to the Food and Drug Administration, the b. acceptable minimum hamburger cooking
P o . most common food handler behaviors contributing temperature.
4. One CE credit will be applled to your to foodborne outbreaks include

c. proper thawing procedure for chicken.

account with an effective date of July 1, ) e
d. storage of food products with expiration dates.

2013 (first day of issue).
5. Check your continuing education account
online at www.neha.org.

a. poor hand hygiene.
b. cross contamination.

c. improper temperatures for cooking and holding 10. Food handlers with English as their primary language

scored __those with Spanish as their primary

food.
6. You're on your way to earning CE hours! d. all of the above language or other languages.
e aandc ' a. lower than
' ' b. the same as
. . . 4. Inarecent study, approximately __ of food handlers ¢. higher than
Quiz Registration did not change gloves between touching raw meat _
and ready-to-eat food. 11. Which age group of food handlers scored the lowest
Norme a. one-fourth on the survey?
b. one-third a. 18-29 years.
c. one-half b. 30-39 years.
NEHA Member No. A two-thirds c. 40-49 years.
d. >50 years.
Home phone 5. Of the food handlers surveyed in this article, the o
P overall mean knowledge score was __. 12. __percent of food handlers surveyed indicated that
a. 65% o they would come to work with diarrhea.
Work phone b. 72% a. Ten
c. 75% b. Seventeen
E-mail d. 79% c. Twenty-four
i ) o d. Thirty-two
6. Inlooking at the different classifications of food
handlers surveyed, noncertified food handlers
) scored __ compared to __ scored by certified food
JEH Quiz #5 Answers managers.
March 2013 a. 65%; 75%
b 4e 7.d  10.a b. 65%; 79%
2.d 5.¢ 8.a 11.b C. 75%; 65%
3.a 6.a 9.b 12.a d. 75%; 79%
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in drawing for a free two-year NEHA member-
ship, name in the Journal for one year, and
endowment pin.

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

George A. Morris, RS
Dousman, WI

AFFILIATES CLUB

($2,500-$4,999)

Name in AEC program book, name submitted in
drawing for a free AEC registration, name in the
Journal for one year, and endowment pin.

EXECUTIVE CLUB AND ABOVE
($5,000-$100,000)

Name in AEC program book, special invitation
to the AEC President’s Reception, name in the
Journal for one year, and endowment pin.

NEHA ENDOWMENT FOUNDATION PLEDGE CARD

O Delegate Club ($25)

O Honorary Members Club ($100)
O 21% Century Club ($500)

O Sustaining Members Club ($1,000)

| pledge to be a NEHA Endowment Foundation Contributor in the following category:

O Affiliates Club ($2,500)

O Executive Club ($5,000)

O President’s Club ($10,000)

O Endowment Trustee Society ($25,000)

O Visionary Society ($50,000)

O Futurists Society ($100,000)

O You have my permission to disclose the fact and
amount (by category) of my contribution and pledge.

O Enclosed is my check in the amount of $

I plan to make annual contributions to attain the club level of over the next years.

Signature Print Name

Organization Phone

Street Address City State Zip

payable to NEHA Endowment Foundation.

O Please bill my: MasterCard/Visa Card #

Exp. Date

Signature

MAIL TO: NEHA, 720 S. Colorado Blvd., Suite 1000-N, Denver, CO 80246, or FAX to: 303.691.9490.
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SPECIAL NEHA

Sustaining Members

Albuquerque Environmental Health
Department
Istoller@cabq.gov

Allegheny County Health
Department

Steve Steingart
www.county.allegheny.pa.us

American Academy
of Sanitarians (AAS)
Gary P Noonan
WWW.sanitarians.org

Ashland-Boyd County Health
hollyj.west@ky.gov

Association of Environmental Health
Academic Programs
www.aehap.org

City of Bloomington
www.ci.bloomington.mn.us

City of Houston Environmental Health
www.houstontx.gov/health/
Environmental/

(832) 393-5155

Coalition To End Childhood
Lead Poisoning

Ruth Ann Norton
ranorton@leadsafe.org

Columbia County Health Department
www.columbiacountyny.com/depts/
health2/

Comark Instruments Inc.
Alan Mellinger
www.comarkusa.com

County of San Diego
cathy.martinez@sdcounty.ca.gov

Decade Software Company LLC
Darryl Booth
www.decadesoftware.com

DEH Child Care
www.denvergov.org/DEH

DeltaTrak, Inc.
Vallierie Cureton
www.deltatrak.com

Diversey, Inc.
Steve Hails
www.diversey.com

DuPage County Health Department
www.dupagehealth.org

Ecolab

Robert Casey
robert.casey@ecolab.com
www.ecolab.com

EcoSure
charlesa.arnold@ecolab.com

English Sewage Disposal, Inc.
(756) 358-4771

Environmental Health,
Chesapeake Health Department
Bryant Wooden
bryant.wooden@vdh.virginia.gov

FDA Food Defense Oversight Team
Jason Bashura
www.fda.gov/Food/FoodDefense/
default htm

Food Marketing Institute
fmi.org

Food Safety News
info@foodsafetynews.com

Gila River Indian Community, Envi-
ronmental Health Services
ehshelpdesk@gric.nsn.us

GLO GERM/Food Safety First
Joe D. Kingsley
www.glogerm.com

HealthSpace USA Inc
Joseph Willmott
www.healthspace.com

Inspek Pro LLC
mail@inspekpro.com
www.inspekpro.com

Intertek
Phil Mason
www.intertek.com

Jefferson County Health Department
(Missouri)

Joe Hainline

wwwjeffcohealth.org

Jefferson County Public Health
(Colorado)

csanders@jeffco.us
http://jeffco.us/health

Kairak
www.kairak.com

Kansas Department of Health
& Environmental
jrhoads@kdheks.gov

Kenosha County Division of Health
www.kenosha.wi.us/dhs/divisions/health

LaMotte Company
Sue Byerly
sbyerly@lamotte.com

Linn County Public Health
health@linncounty.org

Living Machine Systems
www.livingmachines.com

Maricopa County Environmental
Services
jkolman@mail. maricopa.gov

Mars Air Doors
Steve Rosol
Wwww.marsair.com

Mid-Ohio Valley Health Department
tim.L miller@wv.gov
www.movhd.com

MindLeaders
www.mindleaders.com

Mitchell Humphrey
www.mitchellhumphrey.com

Mycometer
WWW.mycometer.com

National Environmental Health
Science Protection & Accreditation
Council

www.ehacoffice.org

National Registry of Food Safety
Professionals

Lawrence Lynch

www.nrfsp.com

National Swimming Pool Foundation
Michelle Kavanaugh
www.nspf.org

NCEH/ATSDR (National Center for
Environmental Health/Agency for Toxic
Substances and Disease Registry)
www.cde.gov

New Jersey State Health Department
James Brownlee

www.njeha.org

New York City Department of Health
& Mental Hygiene
www.nyc.gov/health

North Bay Parry Sound District
Health Unit
www.healthunit.biz

Nova Scotia Department of Agriculture
WWW.gov.ns.ca

NSF International
Stan Hazan
www.nsf.org

Omaha Healthy Kids Alliance
www.omahahealthykids.org

Oneida Indian Tribe of Wisconsin
www.oneidanation.org

Orkin

Zia Siddiqi
orkincommercial.com
PerkinElmer, Inc.
www.perkinelmer.com

Pinnacle Health Childhood Lead
Poisoning Prevention Program
www.pinnaclehealth.org/Conditions---
Treatments/Services/Children-s-Health/
Services/Childhood-Lead-Poisoning-
Prevention-Program.aspx

Proctor and Gamble, Co.
Barbara Warner
warner.bj.2@pg.com
WWW.pg.com

Prometric
WWW.prometric.com

Public Health Foundation Enterprises
www.phfe.org

Seattle & King County

Public Health

Michelle Pederson
michelle.pederson@kingcounty.gov
Shat-R-Shield Inc.

Anita Yost

www.shat-r-shield.com

Skillsoft

Melynda Hilliard
mhilliard@skillsoft.com

Sneezeguard Solutions Inc.
Bill Pfeifer
www.sneezeguard-solutions.com
St. Johns Housing Partnership
www.sjhp.org
StateFoodSafety.com

Christie H. Lewis, PhD
www.StateFoodSafety.com

Steton Technology Group Inc.
www.steton.com

Sweeps Software, Inc.
Kevin Thrasher
www.sweepssoftware.com

Target Corporation
www.target.com

Taylor Technologies, Inc.
www.taylortechnologies.com

Texas Roadhouse
www.texasroadhouse.com

The Steritech Group, Inc.
www.steritech.com

Tri-County Health Department
www.tchd.org

Underwriters Laboratories, Inc.
Gus Schaeffer
www.ul.com

‘Waco-McLennan County Public
Health District
davidl@ci.waco.tx.us

‘Winn-Dixie Stores
www.winn-dixie.com

WVDHHR Office of Environmental
Health Services
www.wvdhhr.ogr

YUM! Brands, Inc.
daniel.tew@yum.com

WWW.yum.com

Educational
Institution Members

American Public University
Tatiana Sehring
StudyatAPU.com/NEHA

Colorado State University, Department
of Environmental/Radiological Health
www.colostate.edu

Dartmouth College, Environmental
Health & Safety
michael.blayney@dartmouth.edu

Dickinson State University-
Environmental Health Program
www.dsu.nodak.edu

East Tennessee State University, DEH
Phillip Scheuerman
www.etsu.edu

Eastern Kentucky University
worleyjohnson@eku.edu
http://eh.eku.edu

Institute of Public Health, Georgia
State University
cstauber@gsu.edu

Internachi-International Association
of Certified Home Inspectors

Nick Gromicko

lisa@internachi.org

UCAR Visiting Scientist Programs
vspmedia@ucar.edu

University of Illinois at Springfield
Sharron LaFollette
www.uis.edu/publichealth

University of Wisconsin—Oshkosh,
Lifelong Learning & Community
Engagement

hansenb@uwosh.edu 3
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YOUR ASSOCIATION

PECIA

The board of directors includes NEHA’s nation-
ally elected officers and regional vice presidents.

Affiliate presidents (or appointed representatives)

comprise the Affiliate Presidents Council. Tech- y

nical advisors, the executive director, and all past
presidents of the association are ex-officio council

members. This list is current as of press time.

»

Alicia Enriquez
Collins, REHS
President

National Officers

President—Alicia Enriquez Collins,
REHS, e-mail: enriqueza@comcast.net

President Elect—Carolyn Hester Harvey,
PhD, CIH, RS, DAAS, CHMM, Professor,
Director of MPH Program, Department of
Environmental Health, Eastern Kentucky
University, Dizney 220, 521 Lancaster
Avenue, Richmond, KY 40475. Phone:
(859) 622-6342; e-mail: carolyn.harvey@
eku.edu

First Vice President—Bob Custard,
REHS, CP-FS, Environmental Health
Manager, Alexandria Health Department,
4480 King St., Alexandria, VA 22302.
Phone: (703) 746-4970; e-mail: Bob.
Custard@vdh.virginia.gov

Second Vice President—David E. Riggs,
REHS/RS, MS, 2535 Hickory Ave.,
Longview, WA 98632. Phone: (360) 430-
0241; e-mail: davideriggs@comcast.net

Immediate Past President—Brian
Collins, MS, REHS, DAAS, Director

of Environmental Health, City of Plano
Health Department, 1520 Avenue K, Ste.
210, Plano, TX 75074-6232. Phone: (972)
941-7334; e-mail: brianc@plano.gov

NEHA Executive Director—Nelson E.
Fabian (non-voting ex-officio member of
the board of directors), 720 S. Colorado
Blvd., Suite 1000-N, Denver, CO 80246-
1926. Phone: (303) 756-9090, ext 301;
e-mail: nfabian@neha.org

Regional Vice Presidents
Region 1—Vacant
Region 2—Vacant

Region 3—Roy Kroeger, REHS,
Environmental Health Supervisor,
Cheyenne/Laramie County Health
Department, 100 Central Avenue, Cheyenne,
WY 82008. Phone: (307) 633-4090; e-mail:
roykehs@laramiecounty.com. Colorado,
Montana, Utah, Wyoming, and mem-

bers residing outside of the U.S. (except
members of the U.S. armed forces). Term
expires 2015.

Region 4—Keith Johnson, RS, Administrator,
Custer Health, 210 2™ Avenue NW,
Mandan, ND 58554. Phone: (701) 667-
3370; e-mail: keith.johnson@custerhealth.
com. lowa, Minnesota, Nebraska, North
Dakota, South Dakota, and Wisconsin.
Term expires 2016.

Region 5—Sandra Long, REHS, RS,
Inspection Services Supervisor, City of
Plano Health Department, 1520 K Avenue,
Suite #210, Plano, Texas 75074. Phone:
(972) 941-7143 ext. 5282; Cell: (214) 500-

8884; e-mail: sandral@plano.gov. Arkansas,
Kansas, Louisiana, Missouri, New Mexico,
Oklahoma, and Texas. Term expires 2014.

Region 6—Adam London, RS, MPA, En-
vironmental Health Director, Kent County
Health Department, 700 Fuller NE, Grand

Rapids, MI 49503. Phone: (616) 632-7260;

e-mail: adam.london@kentcountymi.gov.
1linois, Indiana, Kentucky, Michigan, and
Ohio. Term expires 2016.

Region 7—CAPT John A. Steward, REHS,
MPH, CAPT, USPHS (ret), Institute of
Public Health, Georgia State University, PO.
Box 3995, Atlanta, GA 30302-3995. Phone:
(404) 651-1690; e-mail: jsteward@gsu.edu.
Alabama, Florida, Georgia, Mississippi,
North Carolina, South Carolina, and
Tennessee. Term expires 2014.

Region 8—LCDR James Speckhart, MS,
USPHS, Occupational Safety and Health
Specialist, USDA/FSIS/EHSB, Mellon
Independence Center, 701 Market St., Ste.
4100C, Philadelphia, PA 19106. Phone:
(215) 430-6221; e-mail: james.speckhart@
fsis.usda.gov. Delaware, Maryland,
Pennsylvania, Virginia, Washington, DC,
West Virginia, and members of the U.S.
armed forces residing outside of the U.S.
Term expires 2015.

Region 9—Edward L. Briggs, MPH,

MS, REHS, Director of Health, Town of
Ridgefield Dept. of Health, 66 Prospect
Street, Ridgefield, CT 06877. Phone: (203)
431-2745; e-mail: eb.health@ridgefieldct.org.
Connecticut, Maine, Massachusetts, New
Hampshire, New Jersey, New York, Rhode
Island, and Vermont. Term expires 2016.

Affiliate Presidents

Alabama—Cindy Goocher, 3060 Mobile
Hwy., Montgomery, AL 36108. Phone:
(334) 293-6511; e-mail: cindy.goocher@
adph.state.al.us

Alaska—Valerie Herrera, ANTHC/
DEHA, 3900 Ambassador Dr., Ste. 301,
Anchorage, AK 99508. Phone: (907) 729-
3504; e-mail: vsherrera@anthc.org

Arizona—Shikha Gupta, Environmental
Operations Program Supervisor, Maricopa
County, 1001 N. Central Ave, Ste. 401,
Phoenix, AZ 85004. Phone: (602) 506-
6939; e-mail: sgupta@mail. maricopa.gov

Arkansas—Jeff Jackson, 740 California
Street, Camden, AR 71701. E-mail: jeff.
jackson@arkansas.gov

California—Brenda Faw, Senior REHS,
California Department of Public Health
EHS-Net, 1500 Capitol Ave., MS7602,
Sacramento, CA 95814. Phone: (916) 445-
9548; e-mail: brenda.faw@cdph.ca.gov

Colorado—Kurt Dahl, Environmental
Health Manager, Pitkin County
Environmental Health, 76 Service Center
Rd., Aspen, CO 81611. Phone: (970) 920-
5438; e-mail: kurtd@co.pitkin.co.us

Connecticut—John Deckert, Chief
Sanitarian, Glastonbury County Health
Dept., 2155 Main St., PO. Box 6523,
Glastonbury, CT 06033. Phone: (860) 652-
7535; e-mail: john.deckert@glastonbury-
ct.gov

Florida—Shaun May, CEHP, Florida Dept.
of Health. E-mail: shaun_may@cox.net

Georgia—Kathleen Worthington,
Compliance Specialist, Georgia Dept.

of Agriculture - Food Safety Division,
PO. Box 1040, Claxton, GA 30417.
Phone: (912) 856-9243; e-mail: kathleen.
worthington@agr.georgia.gov

Hawaii—John Nakashima, Sanitarian IV,
Food Safety Education Program, Hawaii
Dept. of Health, 1582 Kamehameha Avenue,
Hilo, HI 96720. Phone: (808) 933-0931,
e-mail: john.nakashima@doh. hawaii.gov

Idaho—]Jami Delmore, Idaho Southwest
District Health, PO. Box 850, Caldwell,
1D 83606. Phone: (208) 455-5403; e-mail:
jami.delmore@phd3.idaho.gov

Illinois—Kimberly Bradley, Environmental
Health Specialist, 912 - 16 Ave., East
Moline, IL 61244. Phone: (309) 752-1510;
e-mail: kgbradley75@gmail.com

Indiana—Christine Stinson, PO. Box
457, Indianapolis, IN. Phone: (317) 233-
7168; e-mail: christinedely@hotmail.com

lowa—Michael Wichman, Associate
Director, State Hygienic Laboratory,

The University of Iowa, 2490 Crosspark
Rd., University of Iowa Research Park,
Coralville, TA 52242-4721. Phone: (319)
335-4500; e-mail: michael-wichman@
uiowa.edu

Jamaica—Paul Ximines, e-mail:
paulx2007@yahoo.com

Kansas—Edward Kalas, Shawnee County
Health Agency, 1515 NW Saline, North
Annex Ste. 221, Topeka, KS 66618. Phone:
(785) 291-2455; e-mail: ed.kalas@snco.us

Kentucky—Kenny Cole, REHS, Estill
County Health Dept., PO. Box 115, Irvine,
KY 40336. Phone: (606) 723-5181; e-mail:
kennyw.cole@ky.gov

Louisiana—Tammy Toups, Environmen-
tal Scientist, 110 Barataria St., Lockport,
LA 70374. Phone: (985) 532-6206; e-mail:
tammy.t.toups@la.gov

Maryland—James Lewis, 14 Spyglass
Court, Westminster, MD 21158-4401.
Phone: (410) 537-3300; e-mail: jlewis@
mde.state.md.us

Massachusetts—Heidi Porter, Bedford
Board of Health, 12 Mudge Way, Bedford,
MA 01730. Phone: (781) 275-6507;
e-mail: president@macha.org

Michigan—Chris Klawuhn, RS, Deputy
Director, Bureau of EH, Ingham County
Health Dept., 5303 S. Cedar St., Lansing,
MI 48909. Phone: (517) 887-4527; e-mail:
cklawuhn@ingham.org

Minnesota—Kimberley Carlton, Planner
Principal, Minnesota Dept. of Health,

625 Robert St. North, PO. Box 64975, St.
Paul, MN 55164. Phone: (651) 201-4511;
e-mail: kim.carlton@state.mn.us

Mississippi—Queen Swayze, Food
Program Specialist, Mississippi State Dept.
of Health, 570 E. Woodrow Wilson, Ste.
0-300, Jackson, MS 39215. Phone: (601)
576-7689; e-mail: elizabeth.swayze@msdh.
state.ms.us

Missouri—Ericka Murphy, St. Louis
County Dept. of Health, 6121 N. Hanley, St.
Louis, MO 63134. Phone: (314) 615-8959;
e-mail: emurphy@stlouisco.com

Montana—Ruth Piccone, RS, State of
Montana Food & Consumer Safety, 1400
Broadway St., Room C214, Helena, MT
59620. Phone: (406) 444-5303, e-mail:
rpiccone@mt.gov

National Capitol Area—Shannon McKeon,
Environmental Health Specialist, 10777
Main St., Fairfax, VA 22030. Phone: (703)
246-2444; e-mail: smckeon@ncaegha.com

Nebraska—Sarah Pistillo, EH Scientist,
State of Nebraska Dept. of Health &
Human Services, 250114 Skyport Dr.,
Scottsbluff, NE 69361. Phone: (308) 436-
6948; e-mail: sarah.pistillo@nebraska.gov

Nevada—John Wagner, Environmental
Health Specialist, PO. Box 30992, Las
Vegas, NV 89173. E-mail: wagner@
snhdmail.org

New Jersey—Marconi Gapas, Health
Officer, Township of Union and Borough
of Kenilworth Department of Health, 1976
Morris Ave., Union, NJ 07083. Phone:
(908) 851-8507; e-mail: mgapas@union-
township.com

New Mexico—]Jeff Dickson, EH Officer,
Indian Health Service, 5052 Sanbusco
Court NE, Rio Rancho, NM 87144-5301.
Phone: (505) 946-9577; e-mail: jeff.
dickson@ihs.gov

New York—Contact Region 9 Vice
President Edward L. Briggs, Director of
Health, Town of Ridgefield Dept. of Health,
66 Prospect Street, Ridgefield, CT 06877.
Phone: (203) 431-2745; e-mail: eb.health@
ridgefieldct.org

North Carolina—Jesse Dail, EH Specialist,
3820 Bridges St., Ste. A, Morehead City,

NC 28557. Phone: (252) 728-8499; e-mail:
jessed@carteretcountygov.org

North Dakota—Lisa Otto, First District
Health Unit, PO. Box 1268, Minot, ND
58702. Phone: (701) 852-1376; e-mail:
ecotto@nd.gov

Northern New England Environmental
Health Association—Co-president

Brian Lockard, Health Officer, Salem
Health Dept., 33 Geremonty Dr., Salem,
NH 03079. Phone: (603) 890-2050; e-mail:
blockard@ci.salem.nh.us. Co-president
Thomas Sloan, RS, Agricultural Specialist,
NH Dept. of Agriculture, PO. Box 2042,
Concord, NH 03302. Phone: (603) 271-
3685; e-mail: tsloan@agr.state.nh.us

Ohio—Joseph Harrod, RS, Columbus
Public Health, 240 Parsons Ave.,
Columbus, OH 43215. Phone: (614) 645-
0189; e-mail: jaharrod@columbus.gov

Oklahoma—Loree Boyanton, Oklahoma
Dept. of Environmental Quality, 11549
SW 54, Mustang, OK 73064. Phone:
(405) 702-6193; e-mail: loreeboyanton@
yahoo.com

Oregon—Delbert Bell, 1016 Newcastle
Ave., Klamath Falls, OR 97601. Phone:
(541) 273-0757; e-mail: Dbell541@
charter.net
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Past Presidents—Keith L. Krinn, RS,
MA, DAAS, CPHA, Environmental Health
Administrator, Columbus Public Health,
240 Parsons Ave., Columbus, OH 43215-
5331. Phone: (614) 645-6181; e-mail:
klkrinn@columbus.gov

Pennsylvania—Joseph “Jay” S. Tarara,
Greensburg, PA. E-mail: littletfamily@
aol.com

Rhode Island—Dottie LeBeau, CP-FS,
Food Safety Consultant and Educator,
Dottie LeBeau Group, PO. Box 37, Hope, RI
02831. E-mail: deejaylebeau@verizon.net

Saudi Arabia—Zubair M. Azizkhan,
Environmental Scientist, Saudi Arabian Oil
Company. PO. Box 5250, MC 135, Jeddah
21411, Saudi Arabia. Phone: +966-2-427-
0158; e-mail: Zubair.azizkhan@aramco.
com.sa

South Carolina—Trey Reed, Regional
EH Director, SC Dept. of Health and
Environmental Control, 206 Beaufort St.
NE, Aiken, SC 29801. Phone: (803) 642-
1637; e-mail: reedhm@dhec.sc.gov

South Dakota—Roger Puthoff, SD Dept
of Public Safety, 1105 Kansas Ave. SE,
Huron, SD 57350. Phone: (605) 352-5596;
e-mail: roger.puthoff@state.sd.us

Tennessee—David Garner, 5th Floor
Cordell Hull Building, 425 5th Avenue,
Nashville, TN 37247. Phone: (615)
741-8536; e-mail: david.garner@
tnenvironmentalhealth.org

Texas—]Janet Tucker, Environmental
Health Specialist, City of Richardson, 411
W. Arapahoe Rd., Room 107, Richardson,
TX 75080. Phone: (972) 744-4077; e-mail:
janet.tucker@cor.gov

Uniformed Services—Timothy A.
Kluchinsky, Jr., DrPH, MSPH, RS/
REHS-E, Program Manager, U.S. Army
Health Hazard Assessment Program, U.S.
Army Public Health Command, ATTN:
HHA, E-1570, 5158 Blackhawk Road,
Aberdeen Proving Ground, MD 21010-
5403. Phone: (410) 436-1061; e-mail:
timothy.kluchinsky@us.army.mil

Utah—Richard Worley, Bear River Health
Department, UT. Phone: (435) 792-6571;
e-mail: rworley@brhd.org

Virginia—Christopher Gordon, Executive
Advisor-Public Health, Virginia Dept. of
Health, 109 Governor St., 13th Floor, Office
of the Commissioner, Richmond, VA 23219.
Phone: (804) 864-7011; e-mail: christopher.
gordon@vdh.virginia.gov

Washington—Geoffrey Crofoot,
Environmental Health Specialist,
Washington State Environmental Health
Association, 3020 Rucker, Suite 104, Everett,
‘WA 98201. Phone: (425) 339-5250; e-mail:
gerofoot@snohd.org

West Virginia—Judy Ashcraft, 350
Capitol St., Room 313, Charleston, WV
25301. Phone: (304) 356-4284; e-mail:
judith.a.ashcraft@wv.gov

Wisconsin—Timothy Anderson, Chief,
Regulatory and Technical Services,

Dept. of Agriculture, 2811 Agriculture
Dr., Madison, WI 53708. Phone: (608)
224-4716; e-mail: timothy.anderson@
wisconsin.gov

Wyoming—Terri Leichtweis,
Environmental Health Specialist I,
Cheyenne-Laramie County Health
Department, 100 Central Ave.,
Cheyenne, WY 82007. Phone: (307)
633-4090; e-mail: tleichtweis@lara-
miecounty.com

NEHA Historian

Dick Pantages, NEHA Past President,
Fremont, CA. E-mail: dickpantages@
comcast.net

Technical Advisors
Air Quality—To be determined

Children’s EH—M.L. Tanner, HHS,
Environmental Health Manager 111, Bureau
of Environmental Health, Division of
Enforcement, South Carolina Department
of Health and Environmental Control,
Columbia, SC. Phone: (803) 896-0655;
e-mail: tannerml@dhec.sc.gov

Disaster/Emergency Response—Vince
Radke, MPH, REHS, CP-FS, DAAS,
Sanitarian, CDC/NCEH/DEEHS/EHSB,
Atlanta, GA. Phone: (770) 488-4136;
e-mail: vradke@cdc.gov

Drinking Water—Robert Warner,
CP-FS, Environmental Health Scientist,
Draper, UT. Phone: (435) 843-2340;
e-mail: rwarner@utah.gov

Emerging Pathogens—Lois Maisel, RN,
CP-FS, Environmental Health Specialist
11, Fairfax County Health Department,
Fairfax, VA. Phone: (703) 246-8442;
e-mail: lois. maisel@fairfaxcounty.gov

Environmental Justice—Sheila D.
Pressley, PhD, REHS/RS, Associate
Professor, Environmental Health Sciences
Department, Eastern Kentucky University,
Richmond, KY. Phone: (859) 622-6339;
e-mail: sheila.pressley@eku.edu

Food (including Safety and Defense)—
John A. Marcello, REHS, CP-FS, Pacific
Regional Food Specialist, U.S. Food and
Drug Administration, Tempe, AZ. Phone:
(480) 829-7396, ext. 2035; e-mail: john.
marcello@fda.hhs.gov. Scott Holmes,
REHS/RS, Environmental Public Health
Manager, Lincoln-Lancaster County Health
Department, Lincoln, NE. Phone: (402)
441-8634; e-mail: sholmes@lincoln.ne.gov

General—Eric Pessell, REHS,
Environmental Health Division Director,
Barry-Eaton District Health Department,
Charlotte, MI. Phone: (517) 541-2639;
e-mail: epessell@bedhd.org

Hazardous Materials/Toxic
Substances—Priscilla Oliver, PhD, Life
Scientist/Program Manager, U.S. EPA,
Atlanta, GA. Phone: (404) 703-4884;
e-mail: POliverMSM®@aol.com

Healthy Homes and Healthy
Communities—Sandra Whitehead,
MPA, Environmental Public Health
Planner, Division of Environmental
Health, Florida Department of Health,
Tallahassee, FL. Phone: (850) 245-4444,
ext. 2660; e-mail: Sandra_Whitehead@
doh.state.fl.us

Injury Prevention—CAPT Alan J.
Dellapenna, Jr., RS, MPH, DAAS,
Historian, Indian Health Service,
Rockville, MD. Phone: (919) 707-5441;
e-mail: alan.dellapenna@gmail.com

Institutions/Schools—Angelo Bellomo,
REHS, Director of Environmental Health,
Los Angeles County Department of Public
Health-Environmental Health, Baldwin
Park, CA. Phone: (626) 430-5100; e-mail:
abellomo@ph.lacounty.gov

International—Sylvanus Thompson,
PhD, CPHI (C), Quality Assurance
Manager, Toronto Public Health, Toronto,
ON, Canada. Phone: (416) 392-2489;
e-mail: sthomps@toronto.ca

Land Use Planning/Design—Steve
Konkel, PhD, Associate Professor of
Health, University of Alaska Anchorage,
Anchorage, AK. Phone: (907) 786-6522;
e-mail: steven.konkel@uaa.alaska.edu.
Felix I. Zemel, MCP, MPH, REHS/RS,
Health Administrator, Cohasset Board of
Health, Cohasset, MA. Phone: (978) 790-
0495; e-mail: felix.zemel@gmail.com

Legal—Bill Marler, Attorney, Marler
Clark, The Food Safety Law Firm, Seattle,
WA. Phone: (206) 346-1888; e-mail:
bmarler@marlerclark.com

Meteorology/Weather/Global Climate
Change—James Speckhart, MS, Industrial
Hygienist. Phone: (907) 617-2213; e-mail:
jamesmspeckhart@gmail.com

Occupational Health/Safety—Donald
Gary Brown, DrPH, CIH, RS, Professor,
Eastern Kentucky University, Richmond,
KY. Phone: (859) 622-1992; e-mail: gary.
brown@eku.edu

Pools/Spas—Colleen Maitoza, REHS, Su-
pervising Environmental Specialist, Environ-
mental Management Department, County
of Sacramento, Mather, CA. Phone: (916)
875-8512; e-mail: maitozac@saccounty.net

Radiation/Radon—R. William Field, PhD,
MS, Professor, College of Public Health,
University of lowa, lowa City, IA. Phone:
(319) 335-4413; e-mail: bill-field@uiowa.edu

Recreational Water—Tracynda Davis,
MPH, Environmental Health Consultant,
Colorado Springs, CO. Phone: (608) 225-
5667; e-mail: tracynda@gmail.com

Risk Assessment—Sharron LaFollette,
PhD, Chair, Public Health Department,
University of Illinois at Springfield,
Springfield, IL. Phone: (217) 206-7894;
e-mail: slafo]1@uis.edu

Sustainability—Tom R. Gonzales, MPH,
REHS, Environmental Health Director,

El Paso County Public Health, Colorado
Springs, CO. Phone: (719) 578-3145;
e-mail: TomGonzales@epchealth.org

Technology (including Computers,
Software, GIS, and Management
Applications)—Darryl Booth, MBA,
Product Manager, Decade Software
Company, Fresno, CA. Phone: (800)
233-9847, ext. 702; e-mail: darrylbooth@
decadesoftware.com

Terrorism/All Hazards Preparedness—
Martin A. Kalis, Public Health Advisor,

CDC/NCEH/DEEHS/EHSB, Atlanta, GA.

Phone: (770) 488-4568; e-mail: mkalis@
cde.gov

Vector Control—Zia Siddiqi, PhD,
Director of Quality Systems, Orkin, Inc.,
Atlanta, GA. Phone: (770) 220-6030;
e-mail: zsiddiqi@rollins.com

Wastewater—Craig Gilbertson, RS,
Environmental Planner, TrackAssist-Online,
‘Walker, MN. Phone: (218) 252-2382;
e-mail: cgilbertson@yaharasoftware.com

Water Pollution Control/Water Quality—
Sharon Smith, RS, West Central Region Su-
pervisor, Minnesota Department of Health,
Fergus Falls, MN. Phone: (218) 332-5145;
e-mail: sharon.l.smith@state.mn.us

Workforce Development, Management,
and Leadership—Ron de Burger, CPH,
CPHI, Director, Toronto Public Health,
Toronto, ON, Canada. Phone: (416) 338-
7953; e-mail: rdeburg@toronto.ca.

Val Siebel, REHS, Environmental Man-
agement Department Director, County of
Sacramento, Mather, CA. Phone: (916)
875-8444; e-mail: siebalv@saccounty.net

NEHA Staff:
(303) 756-9090

Rance Baker, Program Administrator,
NEHA Entrepreneurial Zone (EZ), ext.
306, rbaker@neha.org

Trisha Bramwell, Customer & Member
Services Specialist, ext. 336, tbramwell@
neha.org

Laura Brister, Customer & Member
Services Specialist, AEC Registration
Coordinator, ext. 309, Ibrister@neha.org

Ginny Coyle, Grants/Projects Specialist,
Research and Development (R&D),
ext. 346, gcoyle@neha.org

Jill Cruickshank, Marketing and
Communications Manager, ext. 342,
jeruickshank@neha.org

Alyssa Crum, Credentialing Specialist,
ext. 328, acrum@neha.org

Vanessa DeArman, Project Coordinator,
R&D, ext. 311, vdearman@neha.org

Cindy Dimmitt, Receptionist, Customer
& Member Services Specialist, ext. 300,
cdimmitt@neha.org

Elizabeth Donoghue-Armstrong, Copy
Editor, Journal of Environmental Health,
nehasmtp@gmail.com

Misty Duran, Continuing Education
Specialist, ext. 310, mduran@neha.org
Chris Fabian, Senior Manager, Center for
Priority Based Budgeting (CPBB), ext. 325,
cfabian@neha.org

Nelson Fabian, Executive Director, ext.
301, nfabian@neha.org

Eric Fife, Learning Content Producer,
NEHA EZ, ext. 344, efife@neha.org

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

Michael Gallagher, Administrative
Support, NEHA EZ, ext. 343, mgallagher@
neha.org

Genny Homyack, Executive Associate,
ghomyack@neha.org

Jon Johnson, Senior Manager, CPBB, ext.
326, jjohnson@neha.org

Dawn Jordan, Customer Service Manager,
Office Coordinator, HR and IT Liaison,
ext. 312, djordan@neha.org

Elizabeth Landeen, Assistant Manager,
R&D, (860) 351-5099, elandeen@neha.org
Larry Marcum, Managing Director,

R&D and Government Affairs, ext. 303,
Imarcum@neha.org

Stuart McEwen, Local Government
Advisor, CPBB, smcewen@cpbb.org
Marissa Mills, Project Assistant, R&D,
ext. 304, mmills@neha.org

Carol Newlin, Credentialing Specialist,
ext. 337, cnewlin@neha.org

Terry Osner, Administrative Coordinator,
ext. 302, tosner@neha.org

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

Kristen Ruby, Content Editor, Journal of
Environmental Health, ext. 341, kruby@
neha.org

Michael Salgado, Assistant Manager,
NEHA EZ, ext. 315, msalgado@neha.org
Jill Schnipke, Education Coordinator, ext.
313, jschnipke@neha.org

Joshua Schrader, Sales & Training
Support, NEHA EZ, ext. 340, jschrader@
neha.org

Christl Tate, Project Coordinator,
R&D, ext. 305, ctate@neha.org FugRe

To update information, contact Terry Osner, Administrative Coordinator, (303) 756-9090, ext. 302.
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NEHA

Providing Resources to Environmental Health
Professionals in Developing Countries
For several years now and largely through the efforts of NEHA
First Vice President Bob Custard, many environmental health
resource books have been donated to environmental health
colleagues in developing countries in Africa. In 2008, NEHA
shipped several boxes of slightly outdated (but still relevant and
useful) books from NEHA’ office library to the Environmental
Health Support Association-Uganda (EHSA-U). The donated
books from NEHA were used by EHSA-U to start a small envi-
ronmental health library, named in honor of NEHAs Executive
Director, Nelson Fabian, who authorized that first shipment.
More recently, in 2010, Custard traveled to Uganda where he
participated in the dedication of the library on behalf of NEHA.
Custard also went to Zambia on that trip in an effort to provide
some assistance to environmental health professionals in that
country as well.

Earlier this year the Arizona Environmental Health Associa-
tion (AZEHA) contacted Custard; AZEHA was closing the doors
on its lending library of environmental health resources and

wanted to know if Custard had any interest in these books. Of
course Custard did, and three boxes of books were sent to him
(two from AZEHA and one donated personally by Tom Domi-
nick, past AZEHA president).

In June, some of the books were delivered to the EHSA-U. In
July, some of the books were given to representatives from devel-
oping countries who attended NEHA's 2013 Annual Educational
Conference & Exhibition in Washington, DC. And lastly, some
of the books will be heading to Zambia in August and will be
donated to the Zambian Institute of Environmental Health.

NEHA commends and thanks Custard for all his hard work in
providing fellow environmental health professionals with these
much needed resources over the past years. A large thank-you
goes out to the AZEHA for donating their library to an amaz-
ing cause, as well as to all those who have donated books in
the past or have travelled to Africa to deliver these resources.
“You have made a huge difference for environmental health col-
leagues facing enormous challenges with few resources,” stated
Custard. 2%

Managing Editor’s Desk

continued from page 78

take in the enormity of what I just wrote. Its
mind-boggling.)

To be employable is to be of value. To have
value to an employer, one needs to be relevant,
which in turn means that one has to have an
always growing knowledge of the factors
that pertain to one’ line of work. Given how
quickly old knowledge becomes outdated,
lifelong learning becomes essential. And by
lifelong learning, I'm not talking about look-
ing something up on the Internet! I'm talking
about serious study that involves a more in-
depth comprehension of an issue.

Helping this process along is technology.
One of the best examples of that is online edu-
cation. In fact, the phenomenal rise of MOOCs
(massive open online courses) is being hailed
by some as an evolutionary successor to the col-
leges and universities of today. iTunes Univer-
sity, which is one of my favorite online learning
sites, just announced that it had its one billionth
download of a course. That too is astounding!

Mark my words. As more and more employ-
ers come to accept learning experiences from
MOOCs, the value of a college degree—and
especially an older degree—is going to go down.
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While access to learning can indeed be facili-
tated by the growing volume of courseware now
appearing online, let me make one huge point:
for learning to be valuable, it has to be credible.
As is often said, the Internet is akin to the Wild
West where few rules exist and credible mate-
rial is often hard to find. Moreover, finding the
exact material and/or answers that one is look-
ing for too often plays out as an exasperating
and unsuccessful search mission. This is where
professional societies like NEHA come into play.

Professional associations represent the num-
ber-one source for continuing education in
America. Whether its through our annual con-
ference, our extensive library of online learning
courses, or just the material that we publish on
our Web site, it is our job to understand your
world and more importantly, what you need to
know to keep pace with the rapidly occurring
change taking place all around you.

NEHA can't guarantee job security but by
gosh, we play a crucial role in identifying the
issues that you need to know and then pro-
viding you with various (and credible) ways
to learn that knowledge. In fact, the entire
premise of an organization like ours centers
on lifelong learning. With the invaluable help
of many practicing professionals, we design

and produce credible education to pro-
vide the practitioners of this profession the
knowledge that they need for this world ...
and the ones likely to evolve from it.

As T have often asserted in the pages of
this column, even if we wanted to, we are not
going to turn the clock back to some golden
age of environmental health. In fact, our mis-
sion points us in the exact opposite direction,
as it stresses “advancement.” NEHAs mission
is to advance you into the world of tomorrow
in ways that equip you with the knowledge
you need in order to be successful and to
achieve the environmental health goals our
work can realize.

Seen against the backdrop of a fast-moving
world that requires us to be lifelong learn-
ers to keep pace and to maintain our value
and employability, I can think of no career
security investment that one could make that
beats a membership in a professional society.
And T say that as a card-carrying and dues-
paying member of several! @

o & i

nfabian@neha.org
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VIRTUAL AEC

from the NEHA 2013 AEC

Though the NEHA 2013 AEC has ended in Washington, DC, you can still access
valuable educational content from this event using the Virtual AEC. The Virtual AEC
provides you with:

e An archive of 25 educational sessions that were recorded live from
Washington, DC, which can now be viewed on demand

e Access to speaker presentations, handouts, and other materials
e The opportunity to earn continuing education credits

e A way to connect to a professional network of environmental health professionals,
speakers, and exhibitors that attended the AEC

Whether or not you attended the NEHA 2013 AEC in Washington, DC, the Virtual
AEC serves as an important resource for you to review valuable educational
content over and over again, and to continue networking and conversing with other
professionals!
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NEHA 2014 AEC
CALL FOR ABSTRACTS

The National Environmental Health Association presents its
/8th Annual Educational Conference & Exhibition
in Las Vegas, NV, July 7-10, 2014.

The NEHA AEC is designed to train, educate, and advance people
who have an interest or career in environmental health and protection,
as well as to bring people together to build a professional network of
environmental health colleagues, exchange information, and discover
new and practical solutions to environmental health issues.

AEC Format

Directed and sequenced programming will be presented

in simultaneous training and educational tracks. NEHA is
seeking abstracts that bring to a national and international
audience the latest advances in environmental health, as well
as unique responses to environmental health and protection
problems. Practical applications in both the public and
private sectors should be emphasized along with the latest in
proven emerging technologies.

NEHA offers two different types of training and educational
sessions at the AEC—the Lecture and the Learning Lab.
For Lectures, applications for single or multiple speaker
presentations that are educational in nature are being
accepted. However, presentations that are more interactive
will be given first consideration. For Learning Labs, NEHA
is accepting applications for hands-on demonstrations,
tabletop exercises, poster presentations, drop-in learning
labs, roundtable discussions, and other types of interactive
and innovative presentation formats that will help train the
attendees.

\'4
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Ensuring Attendees a
Return on Investment

Additionally, the NEHA AEC is being rationalized according to
return on investment (ROI) principles. Emphasis will be given
to those abstracts that have the potential to impart knowledge
to attendees, which enables them to make cost effective
program improvements in their workplaces as a result of what
they learn by attending the event, and thereby helping to pay
for the investment made for their attendance to the NEHA AEC.

Virtual AEC

NEHA continues to offer attendees the opportunity to access
the AEC online with a number of educational sessions being
streamed as they happen live at the AEC. Thus, abstract
submitters should be aware that if accepted, their abstracts
and presentations may also be part of the Virtual AEC. Certain
presentations on particularly pertinent issues will be selected
for live webcasting during the event, and presenters are
required to engage with attendees on the Virtual AEC as well.

Submission Process

Individuals and groups involved in all aspects of
environmental health and public health are strongly
encouraged to participate in this Call for Abstracts. If you
have a presentation, please submit your abstract electronically
at neha2014aec.org.

Submit your abstract today!
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Nelson Fabian, MS

nyone who knows me well knows
A that I don't claim absolute knowledge

for very many issues. When the issue
of how fast this world is moving comes up,
however, I am quick to speak up and assert
with no qualifiers that life moves faster to-
day than ever and that this speed is—if any-
thing—increasing.

As one NEHA member, Ron de Burger,
recently put it to me, “it used to be that people
wouldn't start to complain about our response
until 10 days had passed; now it'’s 10 minutes!”

And so it goes ... with just about everything.

With the speed at which this world is moving
as my backdrop, let me now proceed to dig into
the issue of “jobs” and more specifically, what
people like you can do to protect your jobs.

Over the past year, I've devoted a signifi-
cant amount of my reading time to the topic
of jobs (and especially job creation). I've
sought to become more knowledgeable about
this topic in order that I might better under-
stand the forces that are shrinking the public/
environmental health profession and what
can be done about them.

In addition to finding my way to a better
understanding of the macro forces that are
pounding both our profession and most other
public-sector professions, I have also been
peering more deeply into the everyday world
of work, which has helped me to better appre-
ciate issues as disparate as the multigenera-
tional workplace and entirely new models of
work life.

On this issue of new models, I've been
particularly fascinated by how the 30-year
career has become increasingly rare. It is being
replaced with a model that features an unend-
ing cycle of job stints that typically involve
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How NEHA Helps You

to Keep Your Job

and Be Employed

To keep pace
with how the world
of work is changing,
lifelong learning is

no longer a nice-
sounding pastime to
give lip service to.

high levels of stress on the front and back
ends. In addition, a growing strand of the lit-
erature observes that Gen X and Y more and
more see themselves as single-person-focused
“self-corporations” that essentially contract
out their services for specific projects and/
or specific periods of time. The message to
employers is that we can expect to spend a
lot of our time in the future negotiating con-
tracts with these single-person corporations
as opposed to cultivating work environments
that are populated by career employees.

Irrespective of any of the particulars that
explain what is happening to the world of
work, a strong message is behind all of this
for anyone interested in staying gainfully
employed to say nothing of having a job that
brings self-fulfillment and happiness. To keep
pace with how the world of work is changing,
lifelong learning is no longer a nice-sounding
pastime to give lip service to; it is essential for
anyone who seeks to have a gainful, fulfilling,
and sustainable work experience.

Given how fast this world is changing, there
is no alternative to lifelong learning for keep-
ing job skills and expertise current. The guar-
anteed job is fast becoming a relic from the
past. With the financial pressures that exist on
virtually all employers—public and private—
there is no room any longer for that person
who isn't keeping their skills and knowl-
edge base up-to-date daily. To put it bluntly,
such employees are no longer of value to the
employer. In the vocabulary of the day, such
employees offer little “ROI” for the employing
business or agency.

In order to keep up, remain relevant,
and preserve one’s employability, it is more
important than ever to live the life of a life-
long learner. Anyone who is standing still
with his/her knowledge base quickly falls
behind. There are just too many others who
are devoting time to keeping up with this
fast-paced and quickly changing world.

In some of the job books I've read, there is
swift mention of the value of a college educa-
tion and the half-life of knowledge. These pas-
sages have caused me to laugh when I think
of my own college education and how useful
the knowledge I gained from it is to me today.
Little of what I learned is relevant any longer
(except some of the science basics and short-
hand) and some of that knowledge (especially
in management) has proven over time to be
just plain wrong!

Taking this a step further, it is now asserted
that half of what is known today was not
known 10 years ago. According to the Ameri-
can Society of Training & Development, the
amount of knowledge in the world is now dou-
bling every 18 months! (Pause for a second to

continued on page 74
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BUILDING CAPACITY

— A NEHA INITIATIVE ——



Who wants to touch you? Nobody?

Why? Because they can’t /rrmme

1.866.860.4224

Your public wants to engage and seek information. They use for a demo

search engines and social media to get to places that interest them.
Accessibility and content provides the incentive to go back again and again.
Every time they reach you, they “touch” your organization.

Health Departments across North America use HealthSpace to collect data, manage the inspection and
regulatory process and report information.
A key role is also to inform the public

HEALTH maintains public access web sites on behalf of Health Departments
so that restaurant inspections can be viewed by the public in addition to other
facilities the Department deems to be in the public interest.

The public can access this information through a
web browser, tablet or smart phone on HEALTH 'S
advanced network system.

QR codes can even be posted where the last inspection
report can be retrieved on a smart phone by simply
scanning the QR code.

Fully secure and accessible 24/7

Public access to information gives your organization relevance
and visibility in the eyes of the taxpayer.

HealthSpace Envirolntel Manager H E A LT H

provides the busy professional with
Intelligence and the ability to get HARMONIZED INTELLIGENCE

more done with less work.

HealthSpace provides data and communication management systems for Envi-
ronmental and Public Health organizations across North America. HealthSpace
Envirolntel Manager is a proprietary system with design architecture that makes
it easy to configure to meet the needs of the organization.

Envirointel

MANAGER

For more information please visit us at:

www.healthspace.com




