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What would you do with an extra hour every day? A dozen extra hours a week?

Spend a few minutes with us at the NEHA 2015 Annual Educational
Conference and we'll show you how EnvisionConnect Online can
reclaim thousands of hours in agency productivity.

Visit www.decadesoftware.com/ECOnline to learn more.
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YOUR ASSOCIATION

» PRESIDENT’S MESSAGE

Imagining the New NEHA

Bob Custard,
REHS, CP-FS

2. Expansion of NEHAs influence in Wash-
ington, DC, as an advocate for environ-
mental health and the environmental
health profession. NEHA needs to be at the
table whenever and wherever environmen-
tal health policy is being discussed. We
need to actively partner with other orga-
nizations with similar goals. Eventually I
hope that NEHA will have a satellite office
in the Washington, DC, area.

. Expansion of NEHA’s international pres-
ence. As chikungunya, dengue fever, and
Ebola have shown us, few environmental
health issues are geographically limited.
It is increasingly important that NEHA
be globally engaged on issues of interna-
tional importance.

4. Engage and mentor the next generation of
environmental health professionals. As the
baby boom generation retires, a huge lead-
ership transition is occurring in environ-
mental health. NEHA should actively seek
to develop and mentor young environmen-
tal health leaders.

5. Engage NEHA affiliates and support them

( : harles Kettering once said, “The
world hates change, yet it is the only
thing that has brought progress.” We

dread change because we fear that we will

lose what is familiar and comfortable. Our
tendency is to cling to the certainty of the

present rather than to reach out and grasp a

promising, but uncertain, future.

When I think of change, I visualize my
grandson playing on monkey bars. If he is
hesitant when he starts, his arms grow tired 3
and he has difficulty reaching the next rung. chairs into “technical advisors” that now
In contrast, when he starts boldly, he has serve as year-round subject-matter experts
momentum to swing himself towards the for NEHA.
next rung and he develops a rhythm of let- ¢ Enhanced the NEHA E-News that brings
ting go of one bar and reaching for the next time-sensitive information to our members
one. His success lies in letting go. Without more quickly than our Journal can.
letting go, he loses momentum and he cant ¢ Downsized the NEHA bookstore. Although
reach forward very far. NEHA will continue to sell the training

NEHA is changing. In the last several materials and study guides that we author
years we have intentionally let go of some of or that are recommended references for
our familiar and comfortable ways and have our credentials, we will stop selling many
reached for new ways to serve our members. books authored by others. Frankly, we
For example, NEHA has accomplished the can’t compete with Amazon and other
following: online booksellers that can deliver books

I would like you
to join with me
in imagining the
new NEHA.

* Published the Journal of Environmental
Health in an electronic format. Now about
75% of our renewing members receive the
Journal only electronically. This supports
NEHA’s sustainability efforts and helps
keep NEHA dues low.

* Created a new membership category—
International Members. This was made
economically possible by our new digital
Journal and recognizes the global nature of
environmental health.

e Transformed NEHAS Annual Educational
Conference (AEC) & Exhibition section

6 Volume 78 ¢ Number 1

to your doorstep faster and cheaper than

NEHA can.

I am honored to have the opportunity to
serve as your NEHA president for the next year.
It is an exciting time of change. As your presi-
dent, T would like to focus on six primary objec-
tives for the coming year. They are as follows:
1. Expansion of NEHA’ capacity to use the

Internet to distribute publications and

information, to provide distance learning,

and to link environmental health profes-
sionals via social media. NEHA needs to
fully embrace the digital age.

in becoming strong state and local advo-
cates for environmental health. NEHA
long ago recognized that it did not have
the resources to research and weigh in on
every state or local environmental health
issue. NEHA should play a bigger role,
however, in encouraging the growth of
healthy affiliates and in providing them
with position papers and materials docu-
menting the value of environmental health
so that they can effectively address state
and local environmental health issues.



6. Engage NEHA members in imagining the
new, member-centered NEHA. Members
are more than just NEHAs customers.
They are stakeholders that deserve (and
should expect) a return on their invest-
ment in NEHA.

Over the coming months you will see anum-
ber of new initiatives based on the feedback
we have already received from NEHA mem-
bers. In particular, watch for the following:

* A new and improved NEHA Web site.

* Revision of our Articles of Incorporation
and Bylaws to shorten NEHA’ election
process for second vice president.

¢ A new document outlining NEHAS vision,
mission, and core values.

* An updated document outlining NEHAs
strategic directions.

* More frequent position papers on cutting
edge environmental health issues.

* A NEHA annual report to our stakeholders.
J.K. Rowling once said, “We do not need

magic to change the world. We carry all the

power we need inside ourselves already. We
have the power to imagine better.” Together
with our new Executive Director Dr. David

Dyjack, I want to engage NEHAS members

more than ever before. I would like you to

join with me in imagining the new NEHA—a

NEHA with increasing momentum reaching

boldly for a member-centered future.

Specifically, I invite you to participate in
one or more of the following opportunities to
share your vision of the new NEHA:

* The Town Hall Assembly at the AEC (all
members).

NATIONAL ENVIRONMENTAL HEALTH ASSOCIATION

Learn more at neha.org/credential

© © O

Environmental Health

Food Safety:
Specialist: REHS/RS

CP-FS and CCFS

Environmental
Technician:
RET and CEHT

Brief Biographical Sketch—Bob Custard, NEHA President

Bob Custard, NEHA’s new president, has served on the NEHA board of directors for the
past 12 years. For the past year he has chaired NEHA's bylaws and finance commit-
tees. Bob has been a frequent speaker on food safety, environmental health program
management, and the history of environmental health at NEHA’s annual educational

conferences.

Bob is passionate about mentoring emerging environmental health leaders. Recently
he created Environmental Health Leadership Partners, a consulting firm specializing in
environmental health leadership development and management.

Until last December, Bob served as an environmental health professional at the state
and local levels in Virginia. For the 13 years prior to his retirement from the Virginia
Department of Health, Bob was the Environmental Health Manager for the City of Alex-
andria. Before that, Bob coordinated Virginia’s statewide environmental health training

program for 10 years.

Bob has made six trips to Africa to assist various charitable organizations with drink-
ing water issues. In 2010, Bob and his wife, Rosalind, a public health laboratory scien-
tist, formed Global Environmental Health Partnerships in order to leverage their work in

the developing world.

Hazardous
Substances:
RHSP and RHSS

An electronic survey that will come out
with the July NEHA E-News (all members).
Engage your regional vice president via
e-mail or at the AEC or at an affiliate con-
ference (all members).

The Council of Delegates meeting at the
AEC (affiliate presidents).

An electronic survey of affiliate presidents
(affiliate presidents).

The meeting of the National Environmental
Health Science and Protection Accreditation
Council (EHAC) at the AEC (academics).

Healthy Homes

&

Onsite Wastewater:
CIOWTS

* The annual meeting of the American Acad-
emy of Sanitarians at the AEC (academy
members).

* The annual meeting of the Past Presidents
Affiliate at the AEC (past presidents).
NEHA is your association. Boldly imagine

the new NEHA and take the time to share

that vision with NEHA’ leadership. @

Bob Custard

BobCustard@comcast.net
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How Clean Are Hotel Rooms?
Part I: Visual Observations vs.
Microbiological Contamination

A b St a Ct Current evidence of hotel room cleanliness is based
on observation rather than empirically based microbial assessment. The
purpose of the study described here was to determine if observation provides
an accurate indicator of cleanliness. Results demonstrated that visual
assessment did not accurately predict microbial contamination. Although
testing standards have not yet been established for hotel rooms and will
be evaluated in Part II of the authors’ study, potential microbial hazards
included the sponge and mop (housekeeping cart), toilet, bathroom floor,
bathroom sink, and light switch. Hotel managers should increase cleaning

in key areas to reduce guest exposure to harmful bacteria.

Introduction
It is ironic that no universal standards cur-
rently exist for cleaning hotel rooms, a pro-
cedure that is repeated thousands of times
every day in the hotel industry. Typically,
cleanliness is based on observation. Although
this provides for an aesthetic evaluation, it
does not address issues related to microbial
contamination and the possibility of acquir-
ing an illness from contaminated surfaces.
Studies have shown that contact with con-
taminated surfaces in hotels may be a likely
source of transmission of infectious disease
during some outbreaks (Kimura et al., 2011;
Love, Jiang, Barrett, Farkas, & Kelly, 2002).
Several issues would suggest that observa-
tional standards for cleanliness in the hotel
industry may no longer be adequate. Global
travel has expanded so that the spread of infec-
tious disease may occur on an international
scale. For example, global business travel
accounted for $1 trillion in 2011 in spite of
the influence of a poor global economy (Jonas,
2011). In addition, greater awareness exists
of the modes of infectious disease transmis-

8 Volume 78 ¢ Number 1

sion including transfer of microorganisms
by touching fomites. The common cold, ath-
letes’ foot, influenza, herpes, Staphylococcus
infections, Streptococcus infections, hepatitis,
salmonellosis, acute gingivitis, intestinal flu,
mononucleosis, tuberculosis, and Legion-
naires’ disease are just some of the common
diseases that travelers can be exposed to while
in a hotel (Dykstra, 1990).

Several types of equipment have been used
to assess of cleanliness in research studies
(Aycicek, Oguz, & Karci, 2006; Cunning-
ham, Rajagopal, Lauer, & Allwood, 2011;
Griffith, Cooper, Gilmore, Davies, & Lewis,
2000; Lueck, 2010; Moore & Griffith, 2002;
Worsfold & Griffith, 1996). The efficacy of
both aerobic plate/colony counts (APC) and
adenosine triphosphate (ATP) has been eval-
uated and both are thought to offer impor-
tant applications in cleanliness assessment.
Research studies often use APC as the first
test to compare surfaces to determine areas
of greatest contamination, focusing on par-
ticular areas that are considered high touch
or wet sites that may be overlooked in typical

Barbara A. Aimanza, PhD, RD
School of Hospitality

and Tourism Management
Purdue University

Katie Kirsch

Conrad N. Hilton College of Hotel
and Restaurant Management
University of Houston

Sheryl Fried Kline, PhD

Alfred Lerner College of Business
and Economics

University of Delaware

Sujata Sirsat, PhD

Conrad N. Hilton College of Hotel
and Restaurant Management
University of Houston

Olivia Stroia, MS

College of Hospitality, Retalil,

and Sports Management

University of South Carolina

Jin Kyung Choi, PhD

Department of Foodservice Management
Woosong University

Jay Neal, PhD

Conrad N. Hilton College of Hotel
and Restaurant Management
University of Houston

cleaning (Mulvey et al., 2011; Scott, Duty, &
McCue, 2009). Assessment using ATP meters
is also common in research studies suggest-
ing that they are also well accepted although
they lack specificity in that they also assess
organic residues (Worsfold & Griffith,
1996). Their advantages are that they offer
more rapid results, are easier to use, and do
not require a laboratory for analysis.

The purpose of our study was to determine
if observational standards provide an accurate
indicator of hotel room cleanliness. More spe-
cifically, APC is used to determine the levels
of microbial contamination in hotel rooms
and evaluate whether observational standards
provide an accurate indicator of hotel room
cleanliness. Recommendations for further
research are also suggested including the need
for testing standards in hotel rooms.

Methods

Hotel Sampling
Microbial sampling of 19 hotel guest room sur-
faces was conducted by independent trained



| TABLE 1

Surfaces Sampled Within Hotel Guest Rooms

Bathroom door handle
Bathroom floor

Room door handle (internal)
Main light switch

Mug (when used in room)
Glove from maid cart
Mop from maid cart
Sponge from maid cart
Curtain rod

Entry carpet Bathroom faucet
Headboard Bathroom sink
Bedside lamp switch Shower floor
Telephone keypad Toilet paper holder
TV remote keypad Toilet basin

| TABLE 2

Mean Total Aerobic Bacteria Counts (CFU/cm?)

Item Rank (Clean to Least Clean) ‘ Mean (Samples 1-9) ‘ SD
Curtain rod 0.5 0.6
Headboard 0.5 1.0
Bathroom door handle 3.9 9.8
Shower floor 4.0 6.4
Room door handle 5.7 7.6
Bathroom faucet 6.5 13.9
Mug 9.1 14.2
Toilet paper holder 10.6 15.1
Entry carpet 11.2 8.3
Glove FMC* 18.2 15.9
Telephone keypad 20.2 25.0
Bedside lamp switch 21.7 39.4
TV remote keypad 67.6 109.2
Main light switch 112.7 332.7
Bathroom sink 117.8 331.0
Bathroom floor 119.0 330.6
Toilet basin 225.1 439.4
Mop FMC* 270.1 4515
Sponge FMC* 505.1 529.2

Note. For the purpose of these calculations, counts of too numerous to count were replaced with 1,000 CFU/cm?.
*FMC indicates that the item is from the maid cart used to clean the room.

researchers using three rooms and housekeep-
ing carts in three hotels in Texas, Indiana, and
South Carolina (one hotel per state) for a total
of nine rooms. Because some hotel rooms did
not have all of the sampling surfaces (e.g.,
mugs) a total of 162 samples were collected.
Hotel properties represented typical guest
rooms that can be found in midscale hotels
throughout the U.S. Properties ranged from
approximately 100 to 200 rooms and included
one full-service hotel with a restaurant and
conference meeting space. Properties catered

primarily to business travelers and some lei-
sure travelers. Because of the controlled condi-
tions used for sampling and the careful selec-
tion of hotel properties, the small number of
rooms used in this study was deemed to be
adequate to explore the possibility of micro-
bial contamination in typical hotel rooms.
The hotel rooms in each hotel were also
expected to represent typical rooms for that
property. They were randomly selected by the
general managers of the hotels based on guest
departures and were cleaned by three different

housekeepers in each of the hotels. The rooms
were sampled after the rooms were cleaned
and classified as vacant and ready to rent.

Surfaces that were selected for sampling
in the hotel rooms included both bathroom
areas as well as areas that would be considered
“high touch” or “hand touch” in the bedroom
area as these are considered in other locations
such as hospitals to be habitually contami-
nated with pathogens (Dancer, 2009). Sites
included floors, handles, switches, keypads,
sinks, faucets, and toilets in the guest rooms,
and three sites from the housekeeping cart
including a used glove, mop, and sponge.
The sites are listed in detail in Table 1.

Sampling Protocol

To avoid cross contamination during the data
collection process prior to each sampling, the
researchers washed their hands thoroughly
and used a new set of sterile gloves prior to
collecting data in each room. Using standard
microbial techniques (Davidson, Griffith,
Peters, & Fielding, 1999), each surface was
swabbed aseptically in a 5-cm? area with
sterile cotton swabs moistened in phosphate
buffered saline (PBS) solution using sterile
aluminum foil templates to define the area to
be swabbed. After sampling, the wood handle
of each swab was snapped off to ensure asep-
tic practices and to keep the cotton portion
in the PBS-filled 15-mL centrifuge tubes after
they were capped. This procedure was done
to allow sampled microorganisms to remain
viable until microbial testing was performed.
The samples were then placed into insulated
boxes with refrigerant and shipped overnight
to the Food Microbiology Laboratory at the
University of Houston for testing.

Bacterial Quantification

APC was used to assess levels of (general)
bacterial contamination using standard tech-
niques. APC is one of the most commonly
used methods of microbial testing and has,
been used in studies related to cleaning, as
described previously (Cunningham et al.,
2011; Yoon et al., 2008). APC was conducted
using Petrifilm aerobic count plates to deter-
mine the aerobic bacteria population. The
microbial samples were vortexed in 15-mL
centrifuge tubes for 10 seconds using a fixed
speed vortex mixer to release any bacteria
from the swab. One mL of the PBS solution
from the vortexed tubes was then pipetted

July/August 2015 ¢ Journal of Environmental Health 9
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onto the APC Petrifilm. A plastic spreader
disc was placed on top of the film to disperse
solution (as per the manufacturer’s instruc-
tions) and the film was incubated for 24 hours
at 37°C and the colonies were quantified.

E. coli/coliform counts were also con-
ducted as additional indicators of contamina-
tion. Coliform bacteria live in the intestines
of warm blooded animals and are therefore
often used as an indicator of sewage or fecal
contamination. For this test, prepared sam-
ples as previously described were plated on
Petrifilm E. coli/coliform count plates, incu-
bated at 35°C for 24 hours, and quantified.

Results

APC

A total of 160 useable samples from surfaces
from the nine hotel rooms and housekeep-
ing carts were obtained and tested for aerobic
bacteria using the APC method. Two samples
were returned with an inadequate volume of
PBS to complete this test and were deemed
unusable. The mean and standard deviation
of the bacteria counts for samples 1-9 are
given in Table 2.

Highest levels of contamination were
found with two items from the housekeep-
ing cart, three areas in the bathroom, and one
high-touch area in the main room. In terms
of the mean aerobic bacterial count, highest
levels were found for the sponge, mop, toilet
basin, bathroom floor, bathroom sink, and
main light switch. In support of this, sporadic
very high levels (“too numerous to count” or
TNTC) were found four times for the sponge,
twice for the mop and toilet basin, and once
each for the main light switch, the bathroom
floor, and the bathroom sink. As found with
other research studies discussed in the litera-
ture review, results varied widely.

Coliform Counts
A total of 159 useable samples from sur-
faces within nine different hotel rooms were
obtained and tested for total coliform bacte-
ria counts. After conducting the APC, one
additional sample had an inadequate volume
of PBS to complete this test and was deemed
unusable. The mean and standard deviation
of the coliform bacteria counts for samples
1-9 are given in Table 3.

Coliform count results identified some of
the same sites as the APC as being heavily

10 Volume 78 ¢ Number 1

KBLE 3
Mean Total Coliform Bacteria Counts (CFU/cm?)

o Rank Cloan o Last Glan) | toan Gamies -9 |50
Room door handle 0.0 0.0
Bathroom faucet 0.0 0.0
Bathroom door handle 0.1 0.2
Toilet basin 0.1 0.2
Toilet paper holder 0.1 0.2
Curtain rod 0.1 0.2
Headboard 0.1 0.4
Bedside lamp switch 0.1 0.3
TV remote keypad 0.1 0.4
Shower floor 0.1 0.4
Bathroom floor 0.2 0.6
Entry carpet 0.3 0.5
Mug 0.6 1.0
Glove FMC* 1.2 2.5
Telephone keypad 1.3 3.8
Main light switch 1111 333.3
Bathroom sink 111.2 333.3
Mop FMC* 125.2 353.5
Sponge FMC* 500.1 534.4
Note: For the purpose of these calculations, counts of too numerous to count were replaced with 1,000 CFU/cm?.
*FMC indicates that the item is from the maid cart used to clean the room.

contaminated, although lower overall counts
were found in coliform testing as compared
to the APC testing. This would be expected
due to the more specific nature of microbial
contamination associated with the coliform
count. Highest mean coliform counts were
found for the sponge, mop, bathroom sink,
and main light switch. Again, sporadic very
high levels (TNTC) were found four times for
the sponge, and once each for the main light
switch, bathroom sink, and mop. In addi-
tion, as reported with other research studies,
results varied considerably.

Because industry standards are not yet
developed for the hotel industry, an explor-
atory approach was employed similar to the
Scott and co-authors (2009) cleaning study,
which drew comparisons at the 25th and
75th percentiles based on median levels of
contamination. In our study, the explor-
atory approach was used to assess how many
samples would meet the aerobic plate count
standards of 5 CFU/cm?, 10 CFU/cm?, and
50 CFU/cm? (Table 4). In addition, a com-
parison was also made to how many samples

would meet the coliform count standards of
1 CFU/cm?, 2 CFU/cm?, and 10 CFU/cm?
(Table 5). As can be observed from these
tables, numerous surface samples were still
above these levels of contamination.

Discussion

Although this research suggests a potential
starting point for further research in industry
standards, industry applications may already
be drawn. First of all, results of our study sug-
gest that potential microbial hazards may exist
in some hotel rooms. Secondly, surface sam-
pling results may be used as a starting point
to determine levels of bacterial contamination
in hotel rooms and point to specific areas of
the hotel room that may require greater atten-
tion for cleaning. Rooms division managers or
executive housekeepers might consider these
areas more closely in their cleaning protocols.
Room attendants should focus their limited
time in the guest room to cleaning those sur-
faces that are more likely to be contaminated.
In addition, if supervisors are monitoring or
evaluating hotel room cleaning done by room



KBLE 4
Number of Samples Passed Based on Proposed Critical Limits
for Aerobic Plate Counts

5 CFU/cm? 10 CFU/cm? 50 CFU/cm?

Room door handle 6/9 6/9 9/9
Main light switch 6/9 8/9 8/9
Entry carpet 3/9 4/9 9/9
Headboard 9/9 9/9 9/9
Bedside lamp switch 5/9 5/9 7/9
Telephone keypad 2/9 3/9 8/9
TV remote keypad 4/9 4/9 7/9
Bathroom door handle 8/9 8/9 9/9
Bathroom floor 5/9 6/9 8/9
Bathroom faucet 7/9 8/9 9/9
Bathroom sink 4/9 6/9 8/9
Shower floor 7/9 7/9 9/9
Toilet paper holder 4/9 7/9 9/9
Toilet basin 5/9 6/9 7/9
Mug 2/3 2/3 3/3
Glove FMC* 2/9 4/9 9/9
Mop FMC* 3/8 3/8 4/8
Sponge FMC* 2/8 2/8 4/8
Curtain rod 6/6 6/6 6/6
Note: For the purpose of these calculations, counts of too numerous to count were replaced with 1,000 CFU/cm?.
*FMC indicates that the item is from the maid cart used to clean the room.

attendants, they may wish to focus their atten-
tion on these more critical areas.

As research progresses in hotel cleaning,
the areas identified in our study should be
further evaluated. As to the room surfaces
tested in our study, many areas presented
relatively low or infrequent bacterial con-
tamination. Other areas presented very high
levels, particularly from the housekeeping
cart. This evaluation is beneficial in identify-
ing areas of consistently high levels of bac-
terial contamination and routes of possible
transmission. It is important to note that the
risk of contracting illness or disease from an
environmental surface is dependent on what
type of bacteria are present and the levels of
contamination. While APC does not indicate
whether the microorganisms are pathogenic
or not, it can be used as an indicator of the
overall level of cleanliness of a surface by enu-
merating the total aerobic microbial load. In
addition, coliform bacteria (indicating fecal
contamination) were isolated from at least

one sample of each item sampled except for
the internal room door handle and bathroom
faucet. Relatively high levels of contamina-
tion were found at some point on nearly all
surface areas sampled.

Based on the mean aerobic bacteria counts,
the high-risk items were the sponge and mop
from the housekeeping cart, the toilet basin,
the bathroom floor, the bathroom sink, and
the main light switch. It is interesting to
note that high-touch areas such as the door
handles and the telephone keypad were not
classified as high risk according to this analy-
sis, as frequently touched surfaces have been
cited as likely reservoirs of bacteria (Lueck,
2010). Based on the mean aerobic bacteria
counts, the low risk items were the curtain
rod, the headboard, the bathroom door han-
dle, the shower floor, the room door handle,
the bathroom faucet, and the mug.

Based on mean coliform bacteria counts,
the high-risk areas were the sponge and mop
from the housekeeping cart, the bathroom

sink, the main light switch, the telephone
keypad, the glove from the housekeeping
cart, and the mug. Based on mean coliform
bacteria counts, the surfaces presenting the
lowest risk of contamination included the
internal room door handle, the bathroom
faucet, the bathroom door handle, the toilet
basin, the toilet paper holder, the curtain rod,
and the headboard. It is interesting to note
that the majority of the lowest risk contami-
nated items were located in the bathroom.
This could be attributed to the use of more
stringent cleaning chemicals and the smooth
nonporous nature of such surfaces.

The mop and sponge from the housekeep-
ing carts demonstrated consistently high
levels of both aerobic and coliform bacteria
counts. These findings support previous stud-
ies indicating that sponges and cloths used for
cleaning purposes are capable of sustaining
the growth and survival of bacteria (Hilton &
Austin, 2000; Mattick et al., 2003; Sun-Young,
2010). One of these studies also observed that
rinsing the cloth between usages resulted in
a significantly lower rate of transfer, while
rinsing the sponge between usages did not
(Hilton & Austin, 2000). The ability to trans-
fer bacteria from sponges during cleaning to
surfaces has been shown (Hilton & Austin,
2000; Kusumaningrum, Riboldi, Hazeleger, &
Beumer, 2003; Mattick et al., 2003). Also, the
transfer of bacteria from surface to hand and
hand to mouth has been demonstrated (Rusin,
Maxwell, & Gerba, 2002). Contact with con-
taminated surfaces has been cited as a possible
mode of disease acquisition (Barbut & Petit,
2001; Jones, Kramer, Gaither, & Gerba, 2007).

While the mops and sponges from house-
keeping carts had high levels of aerobic and
coliform bacteria, the gloves sampled from
housekeeping carts had significantly lower
counts. This difference could be attributed to
the use of a new pair of gloves for each room
cleaned, as opposed to the continued use
of the mop and sponge in different rooms.
Proper use of disposable gloves has been
shown to be an effective means of reducing
the cross transmission of microorganisms
(Berthelot et al., 2006; Larson, 1995). Hotel
managers may wish to consider the use of
more disposable items (including cleaning
supplies) to help lower microbial counts.
Further research is recommended on the
effectiveness of cleaning or disinfecting the
cleaning supplies for repeated use.
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Conclusion

Even though all of the rooms in this sample
appeared visually clean, APC tests confirmed
that some areas of the guest rooms, as well as
the maid carts, had high levels of contamina-
tion. Visual inspection does not appear to be
a reliable indicator of cleanliness.

Although our study provides an assess-
ment of the potential for microbial con-
tamination in hotel rooms, one limitation
of the study is the sample size of only nine
rooms. A greater sample size would perhaps
have provided a more accurate depiction of
the hotel room cleaning. In addition, it is
important to note that a high level of stan-
dard deviation occurred in the results for
the tested items. Because actual hotel rooms
were tested after having been cleaned, how-
ever, the large standard deviation might also
suggest the need for more standardization
of cleaning practices. One additional limita-
tion of our study is that no testing standards
exist for interpretation of our data. The con-
cept of hotel room cleanliness will be dis-
cussed in part II of this study.

Protecting the health and safety of hotel
guests is clearly important for hotel manag-
ers and for travelers who stay in their hotels.
Research can help hotel managers more
objectively evaluate cleaning rather than
relying on visual assessment. Plainly, the time
has come for more information about to how
effectively clean hotel rooms, a routine prac-
tice done hundreds of thousands of times a
day, but still needing improvement. 2%

KBLE 5
Number of Samples Passed Based on Proposed Critical Limits
for Coliform Bacteria

1 CFU/cm? 2 CFU/cm? 10 CFU/cm?

Room door handle 9/9 9/9 9/9
Main light switch 8/9 8/9 8/9
Entry carpet 7/9 9/9 9/9
Headboard 8/9 9/9 9/9
Bedside lamp switch 9/9 9/9 9/9
Telephone keypad 8/9 8/9 8/9
TV Remote keypad 8/9 9/9 9/9
Bathroom door handle 9/9 9/9 9/9
Bathroom floor 8/9 9/9 9/9
Bathroom faucet 9/9 9/9 9/9
Bathroom sink 8/9 8/9 8/9
Shower floor 8/9 9/9 9/9
Toilet paper holder 8/8 8/8 8/8
Toilet basin 9/9 9/9 9/9
Mug 2/3 3/3 3/3
Glove FMC* 7/9 7/9 9/9
Mop FMC* 7/8 7/8 7/8
Sponge FMC* 4/8 4/8 4/8
Curtain rod 6/6 6/6 6/6
Note: For the purpose of these calculations, counts of TNTC were replaced with 1,000 CFU/cm?.
*FMC indicates that the item is from the maid cart used to clean the room.
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How Clean Are Hotel Rooms?
Part ll: Examining the Concept
of Cleanliness Standards

A b St a Ct Hotel room cleanliness is based on observation
and not on microbial assessment even though recent reports suggest that
infections may be acquired while staying in hotel rooms. Exploratory
research in the first part of the authors’ study was conducted to determine
if contamination of hotel rooms occurs and whether visual assessments are
accurate indicators of hotel room cleanliness. Data suggested the presence
of microbial contamination that was not reflective of visual assessments.
Unfortunately, no standards exist for interpreting microbiological data and
other indicators of cleanliness in hotel rooms. The purpose of the second
half of the authors’ study was to examine cleanliness standards in other
industries to see if they might suggest standards in hotels. Results of the
authors’ study indicate that standards from other related industries do not

provide analogous criteria, but do provide suggestions for further research.

Introduction

Environmental surfaces have been demon-
strated to be reservoirs for infection (Hota,
2004; Kim et al., 1981; Lueck, 2010; Talon,
1999). The presence of specific pathogenic
(disease-causing) microorganisms on sur-
faces has also been demonstrated (Dancer,
2009; Dyskra, 1990; Evans et al., 2002; Gal-
limore et al., 2006; Wu et al., 2005) and
these microorganisms are known to survive
for extended periods of time (Cheesbrough,
Barkess-Jones, & Brown, 1997). One study
on environmental cleaning demonstrated
that methicillin-resistant Staphylococcus
aureus (MRSA) survived in dust for as long
as one year (Wagenvoort, Sluijmans, & Pend-
ers, 2000).

Disease outbreaks in hotels have been
reported widely in news stories. Legion-
naires’ disease, an uncommon pneumo-
nia with serious consequences especially
for older age groups (Centers for Disease
Control and Prevention [CDC], 2012), was
identified as early as 1976 at a hotel in Phila-
delphia (Freije, 2006). Recent Legionnaires’
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disease outbreaks have been reported in a
4,000-room hotel on the Las Vegas Strip in
July 2011 (Ritter, 2011) and a Marriott Hotel
in Chicago in summer 2012 (Smith, 2012).
Another prominent disease linked to hotels
was caused by the severe acute respiratory
syndrome (SARS) virus. The origin of the
spread of SARS was a single guest and a doc-
tor who spent the night in a Hong Kong hotel
in February 2003 (Bell, 2004; World Health
Organization, 2004). This resulted in the
spread of a global flu epidemic that devas-
tated the Asian tourism industry.

More recently, norovirus has been linked
to the cruise ship industry as well as hotels. It
is considered highly contagious and resilient
(Associated Press, 2004; CDC, 2013). More-
over, norovirus can survive in a dried state
at room temperature for up to 28 days (Mac-
Cannell et al., 2011). Last but not least, bed
bugs (Cimex lectularius), parasites of warm-
blooded animals traveling around the world
in luggage and on clothing (Shoemaker,
2011), are now considered to possibly har-
bor diseases such as hepatitis (James, 2003)
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and have been found to be vectors for MRSA
(Lowe & Romney, 2013).

Part of the challenge in defining appropri-
ate cleaning is that cleaning of hotel rooms
presents some unique management issues.
In addition to staffing challenges such as the
limited amount of time available for hotel
room cleaning, the surfaces to be cleaned are
different than in other industries. For exam-
ple, environmental surfaces in hotels include
electronics and textiles as well as hard non-
porous surfaces. These surfaces may require
special handling because they may be uneven
(e.g., a touchpad or keypad on telephone or
television remotes), damaged by liquids, or
susceptible to discoloration or bleaching
from certain detergents or sanitizers.

At the same time, little academic research
has been done to assist managers in the hotel
industry with these challenges. If hotels
knew the areas presenting the highest risk
of contamination, cleaning protocols could
be targeted for these areas. In addition, the
rooms division manager or executive house-
keeper needs more information about how



to set standards for acceptable (or unaccept-
able) levels of contamination, rather than
reliance on visual inspection. The purpose of
our study was to examine cleaning standards
from other industries to see if analogous
criteria might be used in the hotel industry.
This information is needed for interpreting
research assessing hotel room cleanliness. In
particular, part one of our study conducted
exploratory research to determine if contami-
nation of hotel rooms occurs and whether
observation levels are accurate indicators
of hotel room cleanliness. Data suggested
that contamination occurred and that it was
not reflective of observational assessments.
Examination of standards in part II is needed
to interpret data from part I as well as other
future studies. Part II will also suggest rec-
ommendations for hotel managers based on
interpretation of cleanliness data.

Methods
Literature Review

Current Cleaning Procedures in Hotel Rooms
Cleaning of hotel rooms occurs thousands of
times per day. Based on the American Hotel
and Lodging Association’s (AH&LAs) num-
ber of guestrooms and average occupancy for
2011, this would translate to over 1.06 mil-
lion guest rooms cleaned in the U.S. that year
(AH&LA, 2013). In the U.S., room attendants
or housekeepers clean between 12 (Casado,
2000) and 20 (Jones, 1986) rooms per eight-
hour shift with an average of 14-16 rooms
(Casado, 2000; Jones, 1986). Ironically, even
though management expends incredible
time, effort, and money cleaning hotel rooms,
current practices for cleaning hotel rooms
remain unstandardized and vary among
properties and brands. In fact, differences in
cleaning procedures (including rinsing the
cloths between wipes or choice of chemicals
such as detergent-based or hypochlorite/
detergent-based solutions) can affect the effi-
cacy of surface disinfection (Cogan, Slader,
Bloomfield, & Humphrey, 2002). Currently,
the most common method of evaluating hotel
room cleanliness is a visual assessment.

Assessment of Cleanliness in Other Industries

General agreement exists in several research
studies on the ineffectiveness of visual or per-
sonal assessments of cleanliness (Al-Hamad

& Maxwell, 2008; Griffith, Cooper, Gilmore,
Davies, & Lewis, 2000; Malik, Cooper, &
Griffith, 2003; Sherlock, O’Connell, Creamer,
& Humphreys, 2009). Ineffectiveness of
visual observations has been cited in butch-
ers’ shops (Worsfold & Griffith, 2001), private
homes (Worsfold & Griffith, 1996), hospitals
(Griffith et al., 2000; Mulvey et al., 2011), and
retail food service establishments (Cunning-
ham, Rajagopal, Lauer, & Allwood, 2011).

It would seem intuitive that cleanliness
(or lack of cleanliness), microbial contami-
nation, and rates of infection would be cor-
related and some research has therefore sug-
gested that infection rates should be used to
assess appropriate cleaning. Results, how-
ever, are mixed (Dancer, 2009). One system-
atic review of the literature (Dettenkofer et
al., 2004) found no difference in infection
rate when disinfectants (vs. cleaning without
the use of disinfectants) were used in the four
cohort studies that they evaluated. Addition-
ally, a study by Dettenkofer and co-authors
(2004) suggested that microbial contamina-
tion in a patient’s hospital room may be only
a minor causative factor in acquired infec-
tions, although they admit that this effect has
not been well studied.

Other methods to better assess cleanliness
have also been suggested. At least one study
has suggested the use of “best practices” in
cleaning to determine appropriate levels
(Worsfold & Griffith, 2001). In that research
study of butchers’ shops, microbial levels
were compared before and after “best prac-
tices” cleaning was performed. Post-cleaning
levels using “best practices” were suggested
to set the standards for cleanliness, in con-
trast to periodic cleaning. The implication is
that the highest standards of cleaning should
be used when establishing appropriate micro-
bial standards.

A related study using an assessment of
cleanliness based on “normal clean” vs.
“rigorous clean” standards was conducted
in kitchens in private homes (Worsfold &
Griffith, 1996). In this study “normal clean”
was established by asking subjects to clean
their kitchen according to their normal prac-
tices. “Rigorous clean” levels were defined
when the surfaces were recleaned and dis-
infected by the researcher using a sanitizer
(which may be perceived as similar to the
“best practices” described in the previous
research study). Significantly improved dif-

ferences in cleaning were achieved with the
“rigorous clean” methods and were thought
to represent more appropriate cleaning. At the
same time, that study suggested that accept-
able levels of hygiene in domestic kitchens
should take into account the nature of the
(food) soil, the construction materials (envi-
ronmental surfaces), the inter-cycle cleaning
conditions (what happens in that environ-
ment when food is not being prepared), the
variety of domestic cleaning products used,
and the training of those who clean.

In summary, many industries no longer
consider visual assessment adequate for
assessment of cleaning and other more objec-
tive standards are being researched. Although
the correlation between microbial contami-
nation and infection rates would appear to
provide the strongest evidence for where to
set the objective standards for cleaning levels,
research results on the relationship is mixed.
The concept of looking at microbial levels
after “best practices” or “rigorous” cleaning,
however, may be useful. Research in at least
two areas where cleaning is essential to pre-
vent the spread of disease (butcher shops and
home kitchens) found this approach to be a
good method.

Types of Microbiological Assessment and
Examples of Criteria Used

Different types of microbial assessment have
been suggested and offer the potential for
standard testing methodologies for cleanli-
ness if appropriate standards can be set for
hotel rooms (Aycicek, Oguz, & Karci, 20006;
Cunningham et al., 2011; Griffith et al.,
2000; Lueck, 2010; Moore & Griffith, 2002a;
Worsfold & Griffith, 1996). They include the
evaluation of general microbial contamina-
tion, specific types of microbial contamina-
tion relevant to that environment, or the use
of adenosine triphosphate (ATP) biolumi-
nescence. General microbial contamination
has been quantified through aerobic plate
counts (APC). Results are reported as CFU/
cm?. These tests give specific information
relative to bacterial contamination, but are
more expensive and time consuming than
ATP tests. ATP tests are also thought to give
a good indication of cleanliness (Griffith et
al., 2000). They measure ATP (an energy-
containing substance present in cells) from
microorganisms, food residues (or other
organic material), and humans (Worsfold &
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Griffith, 1996). Results are reported as rela-
tive light units (RLU). They offer rapid results
(within minutes), but do lack specificity for
bacterial contamination as they also measure
organic soil contamination. For example, one
study found that microorganisms represented
33% of the ATP readings as compared to non-
microbial sources (Griffith et al., 2000). It
has also been suggested that although ATP
readings lack specificity, they provide a better
assessment of cleaning because organic resi-
dues provide a food source to bacteria (Wors-
fold & Griffith, 1996). Finally, some studies
have suggested an integrated method incor-
porating visual assessments, ATP testing, and
periodic microbial assessments (Aycicek et
al., 2006; Cunningham et al., 2011; Moore
& Griffith, 2002a). Occasionally, specific
types of microbial contamination are further
evaluated, such as generic E. coli and coli-
form counts (which may indicate sewage
or fecal contamination) (Moore & Griffith,
2002b), Campylobacter jejuni on cutting
boards (Cools et al., 2005), and Staphylococ-
cus aureus (Scott, Duty, & McCue, 2009),
among others.

Cleanliness standards for interpretation
of APC or ATP results vary among research
studies. Worsfold and Griffith (1996) used
the following ATP standards in their study
on home kitchens: <128 RLU for work sur-
faces, <114 for (cutting) boards, <27 for
the tap, <154 for the drainer, and <58 for
the refrigerator door handle. Manufacturer’s
recommendations for acceptable ATP levels
were used by Cunningham and co-authors
(2011). In this restaurant kitchen study, ATP
levels exceeding 199 RLU were considered
unacceptable for all surfaces except for cut-
ting boards and bathroom door handles. The
pass/fail level was set at 1,000 RLU for these
two areas. When APC were assessed, surfaces
with more than 125 CFU/50 ¢cm?® or those
that tested positive for enteric (intestinal)
bacteria were considered unclean.

Scott and co-authors (2009) sampled
32 surfaces for bacterial contamination in
35 homes. Highest counts were associated
with potentially wet sites including kitchen
drains, sponges, tubs, floor around the toilet,
and kitchen faucet handles. Lowest counts
were found on toilet seats and the toilet
bowls. Because the purpose of that study
was to determine areas of greatest contami-
nation for specific microorganisms in rela-
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tion to household demographics, they did
not attempt to set acceptable levels, but drew
comparisons at the 25th and 75th percentiles
based on median levels of contamination.
Their conclusions were that many surfaces
were highly contaminated, bacterial counts
varied extremely, moisture had an impact on
microbial counts, and most importantly, a
potential existed for spread of fecal patho-
gens via hand-contact surfaces.

An in-depth hospital cleaning study by
Mulvey and co-authors (2011) looked at
ATP levels and their relationship to micro-
bial growth as assessed by APC. Correlation
of ATP levels with a recently suggested APC
hospital standard of 2.5 CFU/cm? (reduced
from 5 CFU/cm?) was assessed using samples
taken from patient rooms including the floor
underneath the patient’s bed, bedside table,
bed frame, and locker. An ATP benchmark
value of 100 RLU offered the closest correla-
tion with microbial growth levels <2.5 CFU/
cm?, although the researchers noted that this
level was based on the use of the Hygiena
brand ATP meter. Their overall conclusion
was that more research is needed to deter-
mine appropriate cleanliness, particularly for
high-risk (hand-touch) areas.

Another hospital study by Griffith and co-
authors (2000) evaluated 29 ward locations
and suggested realistic benchmark values
after best practice cleaning and disinfec-
tion. These were 500 RLU for ATP assess-
ment and 2.5 CFU/cm? for APC testing. The
researchers noted that most sites that were
assessed as visually clean would have failed
using these benchmark values. More specifi-
cally, ATP tests would have failed an average
of 76% of the sites that would have visually
passed and APC would have failed an aver-
age of 70% of the sites. This disparity was
striking as visually clean surfaces had more
than 40 CFU/cm? in some sampling areas.
These results offer useful information for
the hotel industry because many cleaning
sites would be considered “wet” hand-con-
tact surfaces.

Significant differences in microbial con-
tamination were also found in a study done
in hotel food services in Spain based on the
type of surfaces and the time parameters used
(Domenech-Sanchez, Laso, Perez, & Berrocal,
2001). The standard used in that study was
<1.3 log CFU/cm™ for food contact surfaces as
suggested by Henroid and co-authors (2004).

Results and Discussion

If the APC level of <2.5 CFU/cm? from other
cleaning studies (Griffith et al., 2000; Mulvey
etal., 2011) is used as a hotel cleaning bench-
mark, almost all tested surfaces (headboard,
bathroom and room door handles, bathroom
and shower floors, bathroom sink and faucet,
mug, toilet paper holder, entry carpet, tele-
phone and TV remote keypad, bedside and
main light switches, toilet basin, and three
items from the maid cart including a glove,
mop, and sponge) from part I of our study
would have failed for at least one sample. The
one exception was the curtain rod that was
only sampled in three rooms (Table 4, part I).

The meaning of coliform counts is even
more difficult to assess. Dancer (2004) sug-
gested that coliform count levels less than 2
CFU/cm? should be used as the standard in
hospitals. Using this standard, most of the
surfaces tested in part I of our study would
have passed with the exception of some
samples taken from the main light switch,
telephone key pad, bathroom sink, glove,
mop, and sponge. It is surprising, however,
that any level of coliform contamination was
found on a mug (1.8 CFU/cm?). As in other
studies, results varied widely with the sam-
ples. When mean coliform counts were cal-
culated, four surfaces again exceeded the 2
CFU/cm? standard. They were the main light
switch, the bathroom sink, the mop, and the
sponge (Table 5, part I).

While the results might suggest poten-
tial concerns, the application of these stan-
dards may not be appropriate. Worsfold and
Griffith’s (1996) research states that situ-
ational variables need to be considered that
are unique to the environment being cleaned.
In the case of hotels, this might include the
nature of the soil, type of materials being
cleaned, cleaning frequency, room cleaning
process, types of cleaning products used, and
room attendants’ training.

In addition, while the food industry has
heavily researched acceptable levels, envi-
ronmental surfaces in food establishments
are regulated to be smooth, easily clean-
able, durable, and most importantly, non-
porous. In addition, access to kitchens in
food establishments is limited to employees.
Similarly, hospitals are also actively seeking
to set standards; however, conditions may
differ as to the pathogens present, stringent
need for antiseptic conditions (e.g., surgery),



and the immune-compromised condition of
patients (which may require higher levels of
“cleanliness”).

Conclusion
Almost all hotel room surfaces failed when
microbiological standards set in other indus-
tries were used for the hotel rooms. Use of
these other industry standards may not be suit-
able, however. Hotel rooms differ from food
establishments, hospitals, and other areas in
their types of surfaces, presence of hotel guests
living in these spaces (as compared to employ-
ees working in an environment), pathogens,
need for antiseptic or sterile conditions, and
immune status of people in their environment.
Although comparing the standards from other
industries is a starting point to establishing
standards for the hotel industry, it appears that
cleaning standards from other industries may
not be appropriate.

Our study also reviewed relevant litera-
ture to determine how standards were set
for cleaning in other industries. Previous

research has focused on acceptable levels
after thorough cleaning has been performed.
By analogy, guest room cleaning standards
should be based on evaluations after best
cleaning practices have been conducted. Rec-
ommendations for future hotel room studies
include “before and after” testing using best
cleaning practices. The type of assessment
(APC or ATP testing) that is most appropri-
ate, operationally feasible, and cost-effective
should also be considered.

Hotel managers might use these to develop
cleaning policies that assure satisfactory
cleaning of guest rooms. Housekeepers clean
an average of 14-16 rooms per eight-hour
shift (Casado, 2000; Jones, 1986). Because of
this time limitation it is essential that areas
with the greatest contamination be addressed.
Rooms division managers or executive house-
keepers may wish to emphasize cleaning the
dirtiest areas when developing cleaning pro-
tocols or policies to ensure that rooms are
cleaned in the most efficient and most effec-
tive manner. Additionally, it would be use-

ful to determine the value of disinfectants in
room cleaning. As compared to restaurants
where the use of disinfectants is common,
hotel managers have to consider the damag-
ing effect of these products on textiles and
other surfaces specific to hotel rooms.
Clearly, visual assessment of hotel room
cleaning does not represent the level of
microbial contamination that may be pres-
ent. Visual cleanliness is aesthetically impor-
tant, but doesn’t necessarily reduce the risk of
infection. Additional research will help hotel
owners and managers assure that people stay-
ing in hotels are provided a safe and clean
environment, just as people are in restau-
rants, hospitals, or anywhere else where ser-
vices are provided for eating or sleeping. @
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Prevalence, Knowledge,
and Concern About Bed Bugs

A b S t Frac t Recent research suggests that the resurgence of bed
bugs in the U.S. has occurred at an alarming rate. Assumptions have been
made that socioeconomic status is not associated with the prevalence of bed
bug infestations. Little information is available at the local level, however,
about the prevalence of bed bugs in private homes. The authors’ pilot study
aimed to identify prevalence, knowledge, and concern about bed bugs in
one higher income village in Ohio utilizing survey methodology. Responses
from 96 individuals who completed the Prevalence, Knowledge, and
Concern About Bed Bugs survey were utilized for analysis. The majority
of the sample respondents were white and 95% reported that they owned
their residence. Only 6% knew someone with bed bugs. Additionally, 52%
reported they were somewhat concerned about bed bugs. About 46%
reported that they had changed their behavior. For a higher income area, the
prevalence was dissimilar to the rate reported in the general public (about
20%). This suggests that bed bugs may be an environmental issue effecting
low-income populations disproportionately. Further research is needed in

areas of differing socioeconomic levels.

Introduction

While modern day sanitation and public
health sciences have created living environ-
ments in developed countries with near elim-
ination of inhabitation by insects and rodents,
the prevalence of infestations of bed bugs is
on the rise in the U.S. Health departments in
the U.S. have been overwhelmed by bed bugs
as their resurgence has occurred at an alarm-
ing rate (Centers for Disease Control and Pre-
vention & the U.S. Environmental Protection
Agency, 2010). This fact, coupled with recent
research reporting that bed bugs may be pos-
sible vectors for transmitting medication-
resistant bacteria (Staphylococcus aureus and
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vancomycin-resistant Enterococcus faecium),
make understanding the prevalence of infes-
tations and increasing the public’s knowledge
and behaviors related to prevention critical
public health issues (Lowe & Romney, 2011).

The puritus that results from the bite of the
bug, leaving papules or maculaes, is often the
first sign of the infestation. Generally, bites
are large and they rise well above the dermis.
Blood spots may also be noted on individuals
who do not experience a reaction to the bite.
Secondary infections of the skin can occur as
aresult of scratching and after repeated expo-
sure the individual may develop a varying
level of allergic reaction (Sutton & Thomas,
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2008). Other issues from bed bug infesta-
tions can include emotional stress and dis-
rupted sleeping patterns (Heymann, 2009).

Legal disputes and discourse over who is
economically responsible for the treatment
of bed bugs infestations are commonplace,
especially in rental housing. Local health
departments often place bed bugs low on the
priority list, especially since bed bugs have
historically not been considered efficient dis-
ease vectors. Additionally, public agencies are
incurring costs to prevent and treat bed bugs
in their own facilities. Individuals with scant
socioeconomic resources often have limited
support in handling bed bug eradications.
Individuals may resort to over-the-counter
or “home-grown” materials, most of which
are ineffective and may be toxic. Bed bugs
have been noted to be one of the most diffi-
cult infestations to treat by pest management
professionals because effective pesticides are
not readily available (National Pest Manage-
ment Association [NPMA], 2011a) Improp-
erly applied pesticides promote greater bed
bug resistance to treatment/pesticides and
increase the risk of negative health effects
among residents, especially vulnerable pop-
ulations such as children and the elderly
(Rossi & Jennings, 2010).

In 2003, Orkin reported that they responded
to almost 400 calls in more than 30 states in
the U.S. (CNN, 2004). Additionally, from 2004
to 2006 the reported number of infestations
doubled in San Francisco (May, 2007). Many
of these cases were noted by travelers stay-
ing in “upscale hotels” (May, 2007). Bed bugs
have become a noted problem in Toronto; a
study by Hwang and co-authors (2005) of 34
pest management companies found that 847
bed bug infestations were treated in 2003.



| TABLE 1

How were the bed bugs identified?
How have you treated for bed bugs?

How concerned are you about bed bugs?

© N R WD

at hotels, etc.) because of bed bugs?

11. What kind of home do you reside in?

13. Do you rent or own your home?

16. How would you describe your race?

17. What is your household income?

18. How many people reside in your home?
19. What is your zip code?

Prevalence, Knowledge, and Concern About Bed Bugs Questions

Do you know anyone who currently has bed bugs?
Who do you know who currently has bed bugs?

Have you been in contact with bed bugs in any place outside of your home?

How much do you feel you know about bed bugs? Would you say...
Have you changed any behaviors (such as going to the movies, going to garage sales, self inspection

9. What behaviors have you changed (circle all that apply)?
10. Who would you call if you thought you had bed bugs in your home?

12. Approximately how many units are in your apartment building?

14. How many children under age 18 reside in your home?
15. How many people over age 65 reside in your home?

Approximately 85% of the responding pest
management companies reported an increase
in bed bug treatments since 2002. Researchers
identified that 31% of the homeless shelters in
Toronto had been previously or were currently
infested with bed bugs (Hwang, Svoboda, De
Jong, Kabasele, & Gogosis, 2005).

While the magnitude of the reemergence
of bed bugs in the U.S. is difficult to quan-
tify (due to the lack of coordinated national
and international surveillance), compelling
evidence exists that infestations are on the
rise. The 2010 Comprehensive Global Bed
Bug Study was completed by the National
Pest Management Association (NPMA,
2010) in conjunction with researchers from
the University of Kentucky to explore the
extent of bed bug infestations in the U.S.
Approximately 1,000 U.S. and international
pest management companies were surveyed.
The most significant finding was that about
95% of the pest management companies
responded that they have been called to
address a bed bug infestation in the past 12
months. Approximately 25% of the partici-
pating companies reported coming in con-

tact with a bed bug infestation before 2000.
The survey also showed that individuals with
infestations are emotionally disturbed by the
situation. The respondents reported that 99%
of their clients who had bed bugs were “upset
and concerned,” with 77% being “very upset
and concerned.”

NPMA (2011b) conducted a second study
of bed bugs, “Bed Bugs in America,” with the
intent of focusing on the general public. The
study found that “one out of five Americans
has had an infestation in their home or they
know someone who has encountered bed
bugs at home or in a hotel (NPMA, 2011b).”
That study also showed that about 80% of
respondents were concerned with encounter-
ing bed bugs at hotels, 52% were concerned
about encountering them in public trans-
portation, and 49% were concerned about
encountering them in movie theaters. It was
also revealed that Americans are changing
their behaviors to decrease their risk of bed
bug infestations. Over a quarter of respon-
dents have inspected or washed clothing
after traveling, 25% have inspected their
hotel room, and 12% have altered or canceled

arrangements to travel due to concerns about

bed bugs (NPMA, 2011b).

Public health officials generally agree that
bed bugs are a public health issue. The Cen-
ters for Disease Control and Prevention and
the U.S. Environmental Protection Agency
declared bed bugs a public health pest of con-
cern in 2010. A survey of public health offi-
cials found that 90% of respondents believed
bed bugs to be a public health concern. Addi-
tionally, 73% of the respondents considered
bed bugs to be an environmental justice issue
(Eddy & Jones, 2011).

Despite what is known about bed bugs,
public health agencies’ ability is limited to
track the prevalence in bed bugs at the local
level in the U.S. At this time neither a required
reporting system for bed bug infestations
nor legal authority for health departments to
require private pest management companies
to provide data exist. Private home owners are
not required to inform the health department
or any other governmental entity. Local health
departments are typically contacted by low-
income individuals who are either unable to
pay for the extermination of the infestation or
because the landlord is unwilling to provide
treatment. At this time, the assumption exists
that socioeconomic status is not associated
with bed bugs (Shindelar & Kells, 2012). The
purpose of our study was to examine the prev-
alence, knowledge, concern, and behavioral
changes related to bed bugs in a higher income
community. Our study was designed to answer
the following research questions:

1. What is the prevalence of bed bugs in a
selected higher income village in Ohio?

2. What is the level of concern about bed
bugs in a selected higher income village in
Ohio?

3. What is the level of knowledge about bed
bugs in a selected higher income village in
Ohio?

4. Have individuals changed their behavior
due to bed bugs in a selected higher income
village in Ohio?

Materials and Methods

Design

Our study utilized a descriptive cross-sectional
design to examine the prevalence, knowledge,
and concern about bed bugs in a selected
higher income village. The study included pri-
mary data collection through two phases: tele-
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phone survey and mailed survey. Human sub-
ject approval was obtained from the Wright
State University institutional review board
(IRB) prior to the start of the research.

Sampling

The sample for our study included men and
women (age 18 and over) who reside in a
higher income village in Ohio. The sample was
selected unsystematically. The village is a sub-
urb of Columbus with a population of approxi-
mately 7,724 people. The median yearly
income of residents is over $150,000 and over
75% of the residents hold at least a baccalau-
reate degree (U.S. Census Bureau, 2012). Two
hundred phone numbers were selected for
phase one of the study. Two hundred addresses
were selected from the Ohio State Auditor’s
Web site for phase two of the study.

Instrumentation/Measurement

The Prevalence, Knowledge, and Concern
about Bed Bugs (PK CABB) survey was uti-
lized in our study. This survey consisted of
19 multiple choice and fill-in-the-blank ques-
tions. The survey was designed by the princi-
pal investigator. Face validity was established
for the tool through consultation with pro-
fessionals in the academic setting as well as
in practice (Polit & Beck, 2010). The survey
consisted of five general sections: prevalence,
concern, knowledge, behaviors, and demo-
graphics. See Table 1 for survey questions.

Procedures

Phase One Procedures: Telephone

Individuals were selected randomly to partici-
pate in the study utilizing an online version
of the white pages. Utilizing an IRB-approved
script, a research associate asked survey ques-
tions via telephone. Participants were con-
tacted from a university phone line. In the
event that the individual did not answer,
another attempt to contact the individual was
made (up to three times) in order to obtain
participation in the survey. Participant calls
occurred on weekends, evenings, and during
the daytime to maximize the response rate.

Phase Two Procedures: Mail

A modified version of the Total Design
Method (Dillman, 2000) was utilized in phase
two of the study. Each chosen participant was
sent up to three letters. The letters were per-

22 Volume 78 » Number 1

| TABLE 2

Demographics of Sample Completing the Bed Bug Survey (N = 96)

Residence
House 90 93.8
Condo 2 2.1
Apartment 4 4.2
Home ownership
Own 92 95.9
Rent 3 3.1
Refused to answer 1 1.0
Children under 18
None 44 458
1 11 1.5
2 26 271
3 or more 15 15.6
People over the age 65
None 79 82.3
1 8 8.3
2 8 8.3
Refused to answer 8 1.0
Number of people in the house
1 9 9.4
2 27 28.1
3 11 11.5
4 23 24.0
More than 4 26 27.0
Race
White non-Hispanic 85 88.5
White Hispanic 3 3.1
African-American 4 4.2
Asian 2 2.1
Refused to answer 2 2.1
Income ($)
10,000-20,000 4 4.2
20,001-40,000 1 1.0
40,001-60,000 5 5.2
60,001-100,000 8 8.3
100,001-200,000 25 26.0
Greater than 200,000 23 24.0
Refused to answer 30 31.2

sonally addressed to each participant in blue
ink. The first letter contained a signed cover
letter which clearly explained the purpose of
the study, how the participant was chosen,
and why their participation in the study is
needed. The participant was provided with
a self-addressed stamped envelope to utilize
to return the survey. Nonrespondents were
sent an identical packet of information after

two weeks (if they had not responded to the
survey). A modified letter was utilized in the
second mailing thanking those who already
completed the survey and asking them to dis-
regard the letter. Approximately two weeks
after the second packet was mailed, a third
and final packet was mailed that contained
another copy of the survey and invitation to
participate. In the event that a packet was



| TABLE 3

Do you know someone with bed bugs?

Prevalence, Knowledge, and Concern About Bed Bugs (N = 96)

Survey Question “ %

No 89 92.7
Neighbor 1 1.1
Friend 1 1.1
Relative 1 11
Other 3 3.0
Level of concern
Very concerned 18 19.3
Somewhat concerned 50 53.7
Not at all concerned 25 26.9
Missing 3 3.2
Level of knowledge
Alot 8 8.4
Moderate amount 33 34.7
Alittle 51 53.7
Nothing 3 3.2
Made a behavior change
Yes 44 458
No 52 54.2
Type of behavior changes
Not traveling certain places 3 3.1
Not going to movie theaters 3 3.1
Checking bed/sleeping area when away from home 40 417
Inspecting items before purchasing 9 9.4
Not going to garage sales 5 52
Not going to thrift/secondhand stores 5 52
Other 10 10.4

returned by the post office, a new address
was selected, until 200 valid addresses were
mailed packets.

Data Analysis

Results from the phone and mail survey were
entered into SPSS version 18.0. The data from
SurveyMonkey were downloaded as an Excel
document from www.surveymonkey.com and
recoded to be placed in PASW version 18.0 for
data analysis. Descriptive statistics were utilized
to answer the research questions. Frequencies
were calculated for each of the responses.

Results

Demographics

About 90% of the respondents in the survey
lived in a house. Additionally, 95% reported
that they owned their residence. A little less

than half of the survey participants reported
that they did not have anyone under the age
18 living in their home. About 80% reported
that they did not have anyone over the age
of 65 living in the home. The self-reported
household income was greater than $100,000
a year for more than half of the sample and
no one reported an income less than $10,000
a year. The vast majority were non-Hispanic
white (almost 90%). Almost 40% of the sam-
ple had one or two individuals in the house-
hold (Table 2).

Research Question One: Self-Reported
Prevalence

Research question one examined the self-
reported prevalence of bed bugs. Six out of
the 95 individuals who responded to the
survey item for this question reported that
they knew someone who had bed bugs. Out

of these six individuals, one was a neighbor,
one was a friend, one was a relative, and the
other three responded “other.” Of those who
responded other, one individual reported that
he/she has been in contact with bed bugs in
the work environment and two individuals
reported that they had been in contact with
bed bugs in an undisclosed setting (Table 3).

Research Question Two: Level

of Concern

The second research question focused on the
level of concern of the participants. About
20% (18 people) of the respondents reported
that they were very concerned about bed bugs.
Additionally, 50 people (53.7%) responded
that they were somewhat concerned about bed
bugs. About a quarter of the sample reported
that they were not at all concerned about bed
bugs (Table 3).

Research Question Three: Level

of Knowledge

When asked about their knowledge related to
bed bugs, approximately 43% of the sample
responded that they knew a lot or a moder-
ate amount. About one-half of the sample
reported that they knew a little about the
insect. Only about 3% said that they knew
nothing about bed bugs (Table 3).

Research Question Four:

Behavior Change

Finally, when asked if they had changed any
behavior because of bed bugs, about 46% of
people reported that they had. Of those that
reported they had changed their behavior,
about 40% stated that they checked bed and
sleeping areas when away from home (i.e.,
at a hotel). About 10% reported inspecting
items before purchasing and 10% reported
changing another behavior (Table 3).

Discussion

In this study only 6% of the sample (6 out of
96 people) reported that they knew anyone
with bed bugs and no one reported bed bugs in
their own home. This is surprising as it is nota-
bly less than the 20% prevalence of bed bugs
reported in the literature (NPMA, 2011b). The
results do support the argument by Eddy and
Jones (2011) that bed bugs are an environmen-
tal justice issue because about half of the sample
in this study reported an income of $100,000 a
year or more. Due to the fact that the area is

July/August 2015 ¢ Journal of Environmental Health 23



ADVANCEMENT OF THE SCIENCE

a higher income area, if bed bugs were discov-
ered, it is reasonable they could be extermi-
nated in a timely manner, preventing persistent
reservoirs of the pest. Therefore, financial and
educational resources aimed at areas of lower
economic status may be necessary.

Our study also found that almost 75% of
the sample reported that they were somewhat
or very concerned about bed bugs, which is
similar to the reported concern level in the
NPMA survey (NPMA, 2011b). This shows
that considerable concern exists about bed
bugs among this population. Over half of the
participants, however, reported they knew lit-
tle or nothing about bed bugs. Due to public
concern, general education about bed bugs
in critically needed (Lowe & Romney, 2011).
Information about how to prevent bed bugs
does seem to be reaching some of the pub-
lic, as evidenced by the fact that about half of
the individuals in the sample have changed
behavior because of bed bugs. A need for
public health education exists related to the
need for inspecting purchases and checking
bedding when sleeping away from home.

Limitations
This survey had several limitations. First,
the sample size in the project was small. The
sample obtained was not necessarily suffi-
cient to provide a “representative sample” of
the general population. This limits the gener-
alizability of the results. It may be that those
who had bed bugs chose not to participate at
a disproportionate rate due to stigma. Fur-
ther studies are needed with a larger sample
size to validate the findings of this study.
Another limitation of the study was that it
utilized a self-reporting survey tool. The indi-
vidual may not be willing to admit via phone
or in writing that they have had bed bugs
in their home due to embarrassment. This
would result in an underrepresentation of the
prevalence of bed bugs in the community. An
additional limitation of this study was related
to the village utilized in the study. The vil-
lage is an area of higher income. Therefore,
the results may not be generalizable to cities
where income levels are lower. Future studies
are needed with a variety of socioeconomic
areas to validate findings or identify differ-

ences. Additionally, more research is needed in
areas where multifamily housing is common.

Conclusion

In conclusion, it does not appear that a safe,
inexpensive, and effective treatment for bed
bugs will arrive in the near future. Addition-
ally, on top of the well-known physiological
and psychological effects, more evidence is
surfacing relating to bed bugs’ efficiency as
a disease vector. Therefore, it is necessary to
educate the general public about prevention.
This research adds to the evidence that bed
bugs are a social justice issue in the U.S. Assis-
tance for treatment of infestations and educa-
tion for the low income and elderly who may
live in areas of persistent bed bug infestations
may be an important key to addressing the
public health impact of bed bugs. @
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A b St ra Ct The objective of this article was to examine the
environmental health implications of the 2011 Fukushima nuclear disaster
from an all-hazards perspective. The authors performed a literature review
that included Japanese and international nuclear guidance and policy,
scientific papers, and reports on the Chernobyl and Three Mile Island
disasters while also considering all-hazards preparedness rubrics in the U.S.
The examination of the literature resulted in the following: a) the authors’
“All-Hazards Planning Reference Model” that distinguishes three planning
categories—Disaster Trigger Event, Man-Made Hazards, and Vulnerability
Factors; b) the generalization of their model to other countries; and c)
advocacy for environmental health end fate to be considered in planning
phases to minimize risk to environmental health. This article discusses
inconsistencies in disaster planning and nomenclature existing in the
studied materials and international guidance and proposes new opportunity
for developing predisaster risk assessment, risk communication, and

prevention capacity building.

Introduction

The Fukushima nuclear disaster triggered by
the magnitude 9.0 Great East Japan Earth-
quake and tsunami on March 11, 2011,
reminded the world that nuclear power plant
accidents like the Chernobyl and Three Mile
Island disasters can still occur. Cascading
electrical systems failures resulted in a mas-
sive expulsion of stored radioactive hazards,
including varying concentrations of stron-
tium, cesium, plutonium, americium, iodine
isotopes, and radioactive noble gases to the
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environment (International Atomic Energy
Agency [IAEA], 2011a; National Diet of Japan,
2012; Physicians for Social Responsibility
[PSR], 2011; Stohl et al., 2012). Foods, agri-
cultural animals, and fish were restricted from
shipping in many prefectures, though many
Japanese affected by the radiation stated that
they did not understand the risk as commu-
nicated by the Japanese government (National
Diet of Japan, 2012). The disaster is not over:
highly radioactive waters are discharging into
the Pacific Ocean continuously, and “ice wall”

Implications of the Fukushima
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Hazards, Vulnerability Factors,
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mitigation technologies are faltering (Tokyo
Electric Power Company, 2014a). Over
120,000 people remain evacuated from their
homes and live with fear of radiation (Sase &
Ojino, 2014). Some will never return home
(Reconstruction Agency of Japan, 2014).
The radiological impact upon environmen-
tal health is not certain. Four years from the
disaster start, the risk to environmental health
continues and the disaster is ongoing.
Therefore, we sought an understanding
of the risk of radiation from the Fukushima
nuclear disaster to environmental health and
to learn how that risk was communicated
to the public. Further, we aimed to gain
an understanding of the Fukushima Dai-
ichi nuclear power plant preparedness and
response challenges that led to the Fukushima
nuclear disaster and the associated risk to
environmental health. We studied the Fuku-
shima nuclear disaster and its effect upon
environmental health through an all-hazards
lens. We analyzed the known risk of radiation
to environmental health, the factors that led
to its release, and concepts of environmental
health end fate as relational to disaster plan-
ning. We cross-examined whether the Fuku-
shima nuclear disaster would apply to disaster
planning, risk communication, and conse-
quence management rubrics in other coun-
tries including the U.S. This article attempts
to clarify disaster planning challenges to
all-hazards identification and vulnerabil-
ity analysis processes. It also discusses how
our research led us to understand the risk to
environmental health by distinguishing man-



made hazards and vulnerability factors from a
natural disaster trigger event.

Methods

We conducted a literature review of publi-
cations germane to the Fukushima nuclear
disaster including the following subject mat-
ter: national and international nuclear indus-
try standards; the site operator, Tokyo Elec-
tric Power Company (TEPCO); international
and American nuclear associations; Fuku-
shima nuclear disaster scientific papers; and
reports referencing the Chernobyl nuclear
disaster and nuclear accidents at other sites
in the world.

Research Questions

1)How did the natural disaster trigger event,
man-made hazards, and vulnerability fac-
tors impact risk assessment and commu-
nication capacity and heighten the risk to
environmental health?

2) What do the environmental health implica-
tions of the Fukushima nuclear disaster add
to all-hazards planning and response capac-
ity opportunity, including concepts of envi-
ronmental end fate, in and outside Japan?
From an all-hazards/CBRNE (chemical, bio-

logical, radiological, nuclear, and explosive)

preparedness perspective, we sought to under-
stand and differentiate the hazards existing at
the Fukushima Dai-ichi nuclear power plant
at the time of the Great East Japan Earthquake
and tsunami. We intended to explore the appli-
cation of that knowledge to disaster planning
processes in and outside Japan, including the

U.S., to prevent the risk of radiation to environ-

mental health, defined as air, water, soil, and

environmental media (Bisesi, Long, London,

Hester Harvey, & Enriquez Collins, 2013).

Results

Our analysis of the Fukushima nuclear disas-
ter found that risk to environmental health
profoundly associates with disaster trigger
events, man-made hazards, vulnerability fac-
tors, and level of preparedness and adequacy
of response. The Fukushima nuclear disaster
provides insight into the risk of man-made
hazards and nuclear plant vulnerabilities.

Disaster Trigger Event

The Fukushima nuclear disaster was trig-
gered by linked natural disasters, both
of which were probabilistically analyzed

according to geographic and geological met-
rics by Japanese risk assessment authori-
ties (National Diet of Japan, 2012). TEPCO
estimated that the probability of natural
disasters (earthquake, tsunami) exceeding
plant design safety margins would be low
(National Diet of Japan, 2012). Likewise, the
International Atomic Energy Agency (IAEA)
considered a nuclear release a low probability
event prior to the Fukushima nuclear disas-
ter (IAEA, 2010). The March 11, 2011, Great
East Japan Earthquake and tsunami exceeded
estimations, however.

Other international preparedness perspec-
tives such as the Hyogo Framework, which
is hailed as the lead international disaster
driver, are natural-disaster focused (Mau-
rice, 2013). The Hyogo Framework, pre-
dominantly focused on external disaster
events (Maurice, 2013), has led to response,
or event-based planning paradigms. Other
international sources warned that second-
ary technological and infrastructure failure
events can be initiated by a natural disaster
trigger event, causing secondary hazards
release as its consequence (Cruz, Steinberg,
Arellano, Nordviuk, & Pisano, 2004; United
Nations, 2005).

The Fukushima nuclear disaster stands
apart from the Chernobyl and Three Mile
Island nuclear disasters: it involved the first-
ever reactor core melt (three separate core
reactor meltdowns) triggered by a natu-
ral disaster. The man-made Chernobyl and
Three Mile Island disasters remind the world
that Fukushima nuclear disaster-like scenar-
ios can be caused by intentional (e.g., terror-
ism), accidental, and natural disasters.

Vulnerability Factors

Specific vulnerability factors heightened the
risk of man-made hazards stored at the Fuku-
shima Dai-ichi nuclear power plant early in
the disaster event horizon: multi-unit reactor
configuration, spent nuclear fuel pools, risk
assessment and communication, and inci-
dent command system execution.

Multi-Unit Reactor Configuration

The near proximity of six nuclear reactor
units caused one to directly affect the others,
compounding the severity of systems failures
and response difficulty (U.S. Nuclear Regula-
tory Commission [NRC], 2011, 2014a). The
radiological complexities of the multi-unit

reactor configuration and the adjacent spent
nuclear fuel pools exceeded the capacity of
the on-site sampling equipment placed by
the U.S. Nuclear Regulatory Commission
(NRC) after the disaster (NRC, 2011). The
vulnerability dense design configuration also
directly impacted reactor unit #3, which con-
tained an additional plutonium content. NRC
later ordered U.S. licensees to “modernize
monitoring equipment to insure multi-unit
site monitoring capability” as a result of the
lessons learned from the Fukushima nuclear
disaster (NRC, 2011).

Spent Nuclear Fuel

The open-water storage vessels containing
thermally hot, high-level radioactive spent
nuclear fuel were of particular concern early
in the event. Spent nuclear fuel is not stored
within the fortified containment units that
safeguard reactor fuel release. Spent nuclear
fuel, the “most hazardous of all man-made
wastes,” must be managed for 200,000 years,
essentially “forever,” due to the lack of dis-
posal options presently challenging the U.S.
and other nations (PSR, 2011; Rosenbaum,
2014; Taebi & Klosterman, 2008). Depen-
dent upon constant cooling processes that
require complex and integrated electrical sys-
tems to maintain safe cooling temperatures,
spent nuclear fuel pools lost mechanical
cooling capacity at the Fukushima Dai-ichi
nuclear power plant for over three weeks.
IAEA records show that power was restored
at least partially to all nuclear reactor units
and spent nuclear fuel pools on April 3, 2011
(IAEA, 2011b). Spent nuclear fuel is capable
of killing a human within minutes in near-
direct contact (PSR, 2011).

Spent nuclear fuel rod assemblies, which
contain hundreds of rods, must be stored
in carefully spaced containers to prevent a
spontaneous nuclear reaction. Spent nuclear
fuel in Japan, as well as in the U.S,, is stored
such that coolant loss would cause immedi-
ate safety concerns and the resulting sponta-
neous fires could result in a contamination
zone as large as 188 square miles (Alvarez,
2011). The March 14, 2011, TAEA Fuku-
shima Nuclear Accident Update Log, pub-
lished on their Web site immediately after
the Fukushima nuclear disaster, described
the first appearance of burning spent nuclear
fuel and stated that radiation was being
released “directly into the atmosphere (IAEA,
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2011c).” Cyclone-transported radiation later
fell with rain upon the streets of Tokyo (the
world’s largest metropolitan area, less than
200 km from Fukushima nuclear disaster
evacuation zones) on March 14, 15, and 19,
2011 (Stohl et al., 2012).

Risk Assessment and Communication

The site power blackout rendered real-time
monitoring equipment incapable of measur-
ing radiological hazard inventories released
to the environment, impeding accurate risk
assessment, safety measures, and commu-
nication (American Nuclear Society [ANS],
2012; National Diet of Japan, 2012; NRC,
2011, 2014b; PSR, 2011). It was determined
that accurate real-time analysis of radiation
releases was impossible, even under nondi-
saster event conditions (NRC, 2011). The
Japanese early alert system known as SPEEDI
(System for Prediction of Environmental
Emergency Dose Information), overburdened
by weather shifts and multiple and prolonged
points of hazard releases, provided “probabi-
listic” data only after the initial disaster, cre-
ating uncertainties that further complicated
dose estimation (NRC, 2014a). The SPEEDI
was not understood by TEPCO technicians,
data were not retrievable to make timely
evacuation and other safety-related deci-
sions, and the public was confused by the
delayed, probabilistic dose estimations and
guidance (National Diet of Japan, 2012).

Incident Command System Execution

Incompetent incident command execution
prolonged response time and decreased
radiation containment performance and
safety margins (National Diet of Japan, 2012,
NRC, 2011). With the loss of cooling capacity
(ANS, 2012), TEPCO employees were directly
endangered by the lack of accurate radio-
logical data and safety information. Further,
TEPCO employees did not practice simulated
site blackout disaster scenarios previous to the
disaster event (ANS, 2012), and were inade-
quately trained in the SPEEDI evacuation fore-
casting system (National Diet of Japan, 2012).
Site personnel were not trained in incident
command system (ICS) methodologies, and
many were unfamiliar with the physical plant
layout (NRC, 2014a). Core to ICS training
are standardized planning processes and cen-
tralized public health communications. The
lack of standardized training among TEPCO

28 Volume 78 ¢ Number 1

employees manifested in response delays,
causing further deterioration of nuclear fuel
cooling processes (NRC, 2014a).

Man-Made Hazards

National and international nuclear oversight
agencies provide focus for nuclear site safety
programs in general. The IAEA lists three
primary nuclear plant safety functions: pre-
vention of criticality, removal of fuel heat,
and the mitigation of radioactive releases
(IAEA, 2011d). The Japan Atomic Energy
Agency (JAEC) lists six primary risk con-
siderations regarding nuclear power genera-
tion: nuclear fuel cycling, treatment and dis-
posal of waste, proliferation, terrorism, and
accidents (JAEC, 2009). Population vulner-
abilities from underevaluated factors associ-
ated with disasters, however, such as agency
governance capacity and the role of public
health in defining disaster risks, remain
undefined in disaster planning processes
internationally (Maurice, 2013).

Japan

The National Diet of Japan report on the
Fukushima nuclear disaster contained the fol-
lowing language, “although triggered by these
cataclysmic events, the subsequent accident at
the Fukushima Dai-ichi nuclear power plant
cannot be regarded as a natural disaster. It was
a profoundly man-made disaster—that could
and should have been foreseen and prevented.
And its effects could have been mitigated by a
more effective human response (National Diet
of Japan, 2012).” According to Japanese occu-
pational safety experts, Japan had no regula-
tions on the dispersal of radiation outside the
controlled areas of the Fukushima Dai-ichi
nuclear power plant (Yasui, 2013), leading to
inadequate consideration for radiation envi-
ronmental health end fate. The National Diet
of Japan report also stated that TEPCO had no
“countermeasures” in place for a severe acci-
dent (National Diet of Japan, 2012).

United States

In the U.S., all-hazards preparedness was
originally driven by pre-1996 Federal Emer-
gency Management Agency (FEMA) Civil
Preparedness Guides (Bokman, 2003). After
the terrorist attacks on September 11, 2001,
disaster planning emphasis shifted towards
terrorism (Bokman, 2003). Site-specific haz-
ard analysis is now emphasized (Pandemic

and All-Hazards Preparedness Reauthoriza-
tion Act [PAHPRA], 2013). All-hazards readi-
ness is defined by being prepared for chemi-
cal, biological, radiological, and nuclear
threats, whether naturally occurring, unin-
tentional, or deliberate (including man-made
acts of terrorism) (PAHPRA, 2013). There-
fore, man-made hazards can be exacerbated
unintentionally (by accident), by intention
(such as an attack on a power grid), and by
a natural disaster trigger event. U.S. regula-
tions do not adequately address a natural
disaster-triggered hazardous material release,
however, and fail to require preevent evalua-
tion and planning (Cruz et al., 2004).

The terms risk and hazard should not be
interchangeable (Royal Society of Chemistry,
2013), though it is agreed that hazards cre-
ate the risk of a disaster (Bolz, Dudonis, &
Schulz, 2005). Both terms are tied to proba-
bilistic notions associated with the severity
of a disaster event impact (Royal Society of
Chemistry, 2013). A broad spectrum of terms
are used by FEMA, the Department of Home-
land Security, NRC, presidential directives,
and other sources to describe a disaster: risk
event, significant event, extreme event, cata-
strophic event, incident, incident of national
significance, risk and threat and hazard, all-
risk, all-hazard, natural hazard, technologi-
cal hazard, natural disaster, and natural and
technological disaster (NA-TEK).

According to the 2012 National Academy
report on disaster resilience, gaps exist in all
phases of disaster “preparedness, response,
recovery, mitigation, and adaption, as well
as research, planning, and community assis-
tance (National Academies, 2012).” Addi-
tionally, U.S. emergency responders, over-
whelmed by natural disaster, may fail in
response to secondary hazards released in
the case of NA-TEK disasters by a natural
disaster trigger (Cruz et al., 2004). Occu-
pational Safety and Health Administration
(OSHA)-evaluated safety systems do not
apply to disaster mitigation environments
(Cruz et al.,, 2004). An August 2014 guid-
ance document from NRC also recognized
that U.S. nuclear plants are not prepared for
“many hazards.” NRC further urged a “bet-
ter account for plant system interactions
and the performance of plant operators and
other critical personnel in responding to
such events; and [a] better estimate [of] the
broad range of offsite health, environmental,



economic, and social consequences that can
result from such events (NRC, 2014a).”
After discovering significant post-Fuku-
shima nuclear disaster vulnerability assess-
ment inconsistencies in U.S. licensee pro-
cesses, the NRC provided them a new
definition: “plant specific vulnerabilities are
those features that are important to safety
that when subjected to an increased demand,
due to the newly calculated hazard evalu-
ation, have not been shown to be capable
to perform their intended functions (NRC,
2012).” The NRC Fact Sheet on Probabilistic
Risk Assessment states that the U.S. nuclear
facilities pose “no undue risk to public health
and safety (NRC, 2014c).” The General Elec-
tric—designed boiling water nuclear reactors
at the Fukushima Dai-ichi nuclear power
plant, however, presently provide energy at
23 locations in the U.S. (NRC, 2014b).
Because intentional attacks can cause a site
blackout, the Fukushima nuclear disaster
lessons learned are applicable to attack-prone
sites in the world. For example, infrastructure
vulnerability to cyber attacks could result in
power-grid loss and other systems failures.
South Korean hydro and nuclear plant secu-
rity was maliciously breached in December
2014 (BBC News, 2014; Reuters, 2014).
South Korean plans for nuclear reactor cool-
ing processes were obtained by an unauthor-
ized entity (BBC News, 2014; Reuters, 2014).

Risk to Environmental Health

NEHA’ definition of environmental health
includes the evaluation of hazardous agents
in “air, water, soil, food, and other envi-
ronmental media (Bisesi et al., 2013).” The
Fukushima nuclear disaster caused a cata-
strophic release of radiological hazards into
the ecosystem (IAEA, 2011; National Diet of
Japan, 2012; PSR, 2011; Stohl et al., 2012).
Extremely high levels of strontium, a bone-
seeking radionuclide with a half-life of 28
years, are currently increasing in soil, ground-
water, and ocean samples near the Fuku-
shima Dai-ichi nuclear power plant (TEPCO,
2014b). The possibility for bioaccumulation
of radiation in predatory fish may present in
other parts of the world in the future (Sutton
& Cassalli, 2011).

The Fukushima nuclear disaster caused the
largest discharge of radiation into an ocean
in the history of the world (Sutton & Cas-
salli, 2011); yet ocean discharges were moni-

tored in a “rushed” and “panicky” manner
by TEPCO personnel. TEPCO also focused
exclusively on iodine and cesium (House of
Commons, 2013). Other radioactive com-
ponents, such as plutonium, americium,
and curium, with half-lives of “thousands
of years,” were not addressed at all (House
of Commons, 2013). All five of the radionu-
clides are specifically listed by the Codex Ali-
mentarius Commission as radiological con-
cerns in foods following a nuclear accident
(National Council on Radiation Protection
and Measurements, 2010).

The World Health Organization (WHO)
published a dose estimation report in January
2012, however, finding that the Fukushima
nuclear disaster presented a limited, even
small risk, to Japan and the world. The report
stated that a “probable partial melting of the
core of the three reactors” occurred (World
Health Organization [WHO], 2012). The
report may have led the world to underesti-
mate the disaster (Mousseau, 2013; Perrow,
2013), while significant radiation releases to
the environment were ongoing.

The WHO International Health Regula-
tion (IHR), which was revised in 2005, seeks
to “...provide a public health response to
the international spread of disease...” Tt
includes the natural, accidental, and delib-
erate release of radiologically contaminated
materials (underlined by authors). The THR
legally binds 196 countries around the world,
including Japan and the U.S. (WHO, 2005).
WHO describes the IHR as event-based sur-
veillance (WHO, 2014). Its language does not
advocate the predisaster analysis of radiologi-
cal hazard inventory end-fate consequences
to environmental health. U.S. hazard vul-
nerability assessment processes also do not
focus on the environmental health end fate of
stored hazard inventories, potentially exter-
nalized to the community (NRC, 2014a),
opening the door to disaster response and
consequence management uncertainty.

The environmental health problems gen-
erated by the Fukushima nuclear disaster
are also of a global nature. The Fukushima
nuclear disaster produced “likely the largest
radioactive noble gas release” to the air in
history (Stohl et al., 2012). The Fukushima
Dai-ichi power plant continues to discharge
dangerous levels of radiation into the Pacific
Ocean. Significant land, aquifer, and ocean
contamination continues and is acknowl-

edged by the site operator (TEPCO, 2014b).
The consequences of the Fukushima nuclear
disaster are also ongoing. The “ice wall”
technology, engineered to contain the flow
of ground water in contact with radioactive
reactor building materials and potentially in
direct proximity to highly radioactive mol-
ten reactor core content, was not working as
planned (TEPCO, 2014a).

The Fukushima Nuclear Disaster:

An All-Hazards Planning Reference
Model

We present the disaster planning model
below, established from Fukushima nuclear
disaster lessons learned. We segment “Disas-
ter Trigger Event,” “Man-Made Hazard,” and
“Vulnerability Factors” to enable differentia-
tion of independent vulnerability analyses. In
this model, we follow the WHO preparedness
equation denominator standard “Level of
Preparedness” (WHO, 2007) and add “Ade-
quacy of Response.”

Risk to Environmental Health =
[Disaster Trigger Event| + [Man-Made
Hazards x Vulnerability Factors]
Level of Preparedness and Adequacy
of Response

We find that the “Risk to Environmental
Health” is a consequence of the “Disaster Trig-
ger Event” plus “Man-Made Hazards,” exacer-
bated by “Vulnerability Factors.” The impact
of radiation release (“Risk to Environmental
Health”), triggered by earthquake and tsunami
(“Disaster Trigger Event”), caused the release
of the radiation (“Man-Made Hazard”), which
was precipitated by site blackout and subse-
quent loss of cooling system capacity (“Vulner-
ability Factors”). The consequences of a “Disas-
ter Trigger Event,” “Man-Made Hazards,” and
“Vulnerability Factors” present the indepen-
dent opportunity for modification (or mitiga-
tion) to prevent the “Risk(s) to Environmental
Health.” The model reflects our analysis that
“Man-Made Hazards” and “Vulnerability Fac-
tors” may interact in multiplicative fashion.

Given the analysis of the Fukushima nuclear
disaster, “Risk to Environmental Health” must
be ameliorated by the division of plant sup-
ply chain and continuity of operations-based
(internal) concerns from “Man-Made Haz-
ards,” which may be potentially externalized
to the community. Further, we posit that the
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Fukushima Dai-ichi power plant operational
resilience was dependent upon the denomina-
tor of our model, i.e., “Level of Preparedness”
and “Adequacy of Response.”

Discussion

What Was Known

Cascading electrical systems failures of the
Fukushima Dai-ichi nuclear power plant
resulted in a massive expulsion of stored
radioactive hazards, including varying con-
centrations of strontium, cesium, plutonium,
americium, iodine isotopes, and radioac-
tive noble gases to the environment (IAEA,
2011; National Diet of Japan, 2012; PSR,
2011; Stohl et al., 2012). As three of the four
clustered Fukushima Dai-ichi nuclear power
plant nuclear reactor cores melted (releasing
massive quantities of radiation into the local
communities), over 120,000 people evacuated
their homes (Reconstruction Agency of Japan,
2014) and some will never return home.
Foods, agricultural animals, and fish were
restricted from shipping in many prefectures,
though many Japanese affected by the radia-
tion did not understand the risk as commu-
nicated by their government (National Diet of
Japan, 2012). Reports of high levels of cesium,
strontium, and plutonium in groundwater and
ocean samples began to surface in 2012, fol-
lowed by TEPCO confirmations that remedia-
tion processes were in doubt (TEPCO, 2014a).

What We Found

We exhibited in our model that interact-
ing “Vulnerability Factors” exacerbated the
power blackout-initiated release of “Man-
Made Hazards” at the Fukushima Dai-ichi
nuclear power plant, though the magnitude
of “Risk to Environmental Health” is uncer-
tain. “Level of Preparedness” and “Adequacy
of Response”-related disaster planning and
technology barriers (including the inabil-
ity to record real-time emissions) prevented
effective radiation risk assessment, which
affected the quality of public health risk com-
munication and hazard mitigation processes.
Planned releases and uncontrolled leaks from
storage vessels discharged radiation into the
Pacific Ocean in enormous volume.

The process of hazard vulnerability assess-
ment focuses on specific internal hazards
that are likely to be present for a facility, and
external events that are geographically, mete-
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orologically, and even biologically predictable
(American Standards and Testing Material
International, 2004; Occupational Safety and
Health Adminstration, 2005). For example
in the U.S., Oklahoma is vulnerable to torna-
does, Florida is vulnerable to hurricanes, and
California is vulnerable to earthquakes.

In addition, all geographic locations in the
world are potentially vulnerable to intentional
man-made acts of terrorism or other adverse
event occurrences that are likely to occur in
that community. The hazard vulnerability
assessment tool combines notions of event
probability and severity. Some hazard vulnera-
bility assessment standards specifically advise,
however, to “minimize planning for unlikely
events (American Standards and Testing Mate-
rial International, 2004).” The high conse-
quence risk of an off-site radiation release due
to a site power blackout was determined to be
a low probability occurrence during hazard
vulnerability assessments performed by Japa-
nese officials and plant operators (National
Diet of Japan, 2012). The man-made radioac-
tive hazards did not receive disaster planning
and response assessment priority. Japanese
officials did not plan adequately for the off-site
dispersion of radiation (Yasui, 2013), there-
fore the estimation of environmental health
end fate was disregarded. The implications of
this finding (and accounted for in our “All-
Hazards Planning Reference Model),” though
beyond the scope of this article, may provide
important insight for future studies of com-
munity resilience that are not yet well formed
on disaster planning for man-made hazards.
Certainly, the resilience of a community is
dependent upon the operational resilience
(and required safety margins and environmen-
tal regulation) of corporations that create and
process man-made hazards.

The lessons learned from the Fukushima
nuclear disaster can also apply to other sites
and nations. We discovered that U.S. haz-
ard vulnerability assessment processes share
similar disaster planning challenges, includ-
ing the following paradigm groups: event,
natural disaster, probability, supply chain,
and continuity of operations-driven plan-
ning foci. Low-probability high-consequence
disaster events receive lower priority in gen-
eral. We found that OSHA-driven approaches,
common to U.S. response rubrics, are likely
inadequate (Cruz etal., 2004). We also found
agency-specific and unstandardized disaster

terminologies that merge concepts of hazard
and risk. This may hamper hazard vulnerabil-
ity assessment processes by minimizing focus
on man-made hazards. We learned from the
Fukushima nuclear disaster that the prob-
ability estimation of a disaster trigger event
whether natural (such as severe weather),
intentional, or accidental, may overshadow
planning considerations for stored hazards.
In reaction to the disaster, NRC moved to
ensure that U.S. nuclear sites were prepared
for flooding and communication failures,
both considered the major vulnerabilities of
the Fukushima Dai-ichi nuclear power plant
(NRC, 2012). The General Electric-designed
boiling water reactors (Organization for
Economic Coordination and Development
Nuclear Agency, 2011) are in use at 23 U.S.
nuclear plants (NRC, 2014b), further under-
scoring the significance of the Fukushima
nuclear disaster to the U.S.

Limitations

This analysis was based upon documents pub-
lished by the time of the submission of the
manuscript. Thus, unpublished documents
and internal reports were not reviewed. In
our Fukushima nuclear disaster analysis, the
natural disaster trigger event refers to a double
natural disaster (earthquake and tsunami)
that caused the site blackout and instanta-
neously resulted in the release of radiation. We
acknowledge the specificity of the conditions
that we describe relevant to the Fukushima
nuclear disaster. Because accidental and man-
made disasters can also cause site blackouts,
this limitation does not weaken our findings.
Instead, we discussed the strength of our find-
ings and their relevance to vulnerabilities that
exist at most industrial plant locations.

Conclusion

Extensive barriers to risk assessment and com-
munication existed prior to the Fukushima
nuclear disaster that impeded disaster “Level
of Preparedness” and “Adequacy of Response,”
resulting in heightened “Risk to Environmen-
tal Health,” as we presented in the above
model. Specific “Vulnerability Factors” unique
to the Fukushima nuclear disaster, exacer-
bated the release of “Man-Made Hazards” as a
result of a “Disaster Trigger Event”: multi-unit
reactor configuration, spent nuclear fuel pools,
risk assessment and communication capacity,
and incident command system execution.



A uniform lexicon for disaster planning
descriptions that effectively defines and stan-
dardizes concepts of risk, hazard, vulnerabil-
ity, and natural disaster trigger event should
be established internationally. The U.S. haz-
ard vulnerability assessment process must
additionally emphasize the estimation of, and
planning for, the environmental health end-
fate consequences of industrial hazard inven-
tories potentially released off site. Contami-
nation considerations for food, water, and
human evacuation and other safety restric-
tions should be made jointly by industry, the
government, and the community, in event
planning, assurance, and oversight phases.

The selection of “Man-Made Hazard” and
“Vulnerability Factor” modification, substi-

tution, reduction, or elimination processes
will require a reexamination of nuclear
power feasibility on social, environmental,
and economic perspectives. Benefit margins
should be compared to the potential risk to
environmental health. This process may lead
towards environmental justice for vulnerable
populations, though such concepts are not
yet well formed. Environmental health pro-
fessionals, well trained in all-hazards disas-
ter preparedness principles, understand the
environmental health consequences poten-
tiated by industry. Environmental health
professionals should be involved in hazard
vulnerability assessment, disaster planning,
emergency response, and consequence man-
agement processes. g%
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What Is a Diplomate,
and What Does It Do?

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

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

Felix Zemel received his undergraduate degree from Wentworth Institute
of Technology and his graduate degrees from Boston University. He is
a practicing sanitarian, with a private consulting practice in Needham,

Massachusetts.

hen you read your issue of the
Journal, do you—like me—look
at the authors’ credentials and

affiliation(s)? I admit it; I provide different
weights to articles based upon these factors.
For practice-based articles, I look at both the
academic and the professional credentials of
the author(s). Last year, Ken Runkle used
the term “pracademic” in describing an in-
dividual who crossed the boundaries of aca-
demia and practice (Runkle, 2014). One way
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to spot a pracademic at least in the Journal is
by seeing the letters DAAS or DLAAS in an
author’s listing of credentials. These creden-
tials are bestowed upon qualified sanitarians
that meet the requirements or certification as
a Diplomate and/or Diplomate Laureate of
the American Academy of Sanitarians (AAS).

What Is a Diplomate?
DAAS and DLAAS are two levels of certifica-
tion as a Diplomate of the AAS. In April, Rob-

ADVANCEMENT OF THE PRACTICE

ert Powitz described those who achieve the
Diplomate certification as attaining “achieve-
ment of a high standard of professionalism
with marked distinction, and ... a record of
accomplishment in the field of environmen-
tal health (Powitz, 2015).” In addition to cer-
tification by examination, which is required
to become registered as a sanitarian, the AAS
requires applicants for the Diplomate certifi-
cation to meet certain additional professional
and academic criteria. Prior to starting the
application process toward certification as a
Diplomate, one may ask oneself (as I did on
many occasions, prior to applying for certi-
fication): “What will certification as a Diplo-
mate of the AAS do for my career?”

Your Career as a Diplomate

As I read an article written by a Diplomate
of the AAS, I assign a certain, higher level of
credibility to the authors, knowing what it
means to earn this certification. Diplomates
are the embodiment of pracademics in the
environmental health profession. In addition
to spotting their frequent articles in the Jour-
nal, Diplomates can be found throughout the
ranks of the U.S. Public Health Service Com-
missioned Corps; in leadership positions at
NEHA (nearly 2/3 of the NEHA presidents
over the past 20 years have been Diplomates
of the AAS); various positions within federal
agencies (Centers for Disease Control and
Prevention, Food and Drug Administration,
Indian Health Service, etc.); holding man-
agement roles in public and environmental
health departments across the U.S.; and as
senior management in environmental health-
related organizations, like Underwriters Lab-



oratories and NSE Diplomates truly are lead-
ers within the sanitarian profession.

Becoming a Diplomate

Diplomate of the AAS (DAAS)

In addition to the academic and professional

experience needed in order to qualify for the

Registered Environmental Health Specialist/

Registered Sanitarian (REHS/RS) examination,

currently licensed sanitarians must meet addi-

tional requirements to be selected as a DAAS.

The criteria for selection, beyond those required

for licensure as a sanitarian, are as follows:

1. Possession of a master’s or higher degree
in public health, the environmental health
sciences, or in an area of scientific or
administrative specialization bearing upon
environmental management.

2. Dedication to protecting and promoting the
health and quality of the life of mankind.

3. Legal registration as a registered sanitar-
ian or environmental health specialist in a
state or registered by NEHA.

4. Atleast seven years of acceptable experience
in one or more of the various fields of envi-
ronmental health, with at least five years of
full-time work at the professional level, and
two or more years above the staff level.

5. Possession of writing quality that is accept-
able for publication in a national journal of
environmental health, which can be docu-
mented by past publication or submission
of an article that meets this standard.
Applications for certification as a Diplo-

mate also need to be accompanied by a short

personal biography and the names of at least
three professional references (in addition to
an applicant’s supervisor) who would be will-
ing to provide a letter of recommendation in
support of the applicant. Once selected by
the certification committee, Diplomates are
able to use the DAAS in their title(s). As of

the 2014 Annual Meeting of the AAS, 585

individuals have been selected as Diplomates

of the AAS (American Academy of Sanitar-

ians, 2014).

Diplomate Laureate of the AAS (DLAAS)
In order to become a DLAAS, potential candi-
dates need to be a member of the academy for
at least five years prior to application. They
must also have 25 years of experience in the
environmental health profession, with at least
15 as a credentialed environmental health

professional. Applicants must also meet at

least five of the following eight requirements:

1. Possession of an advanced degree beyond
the master’s level.

2. Five or more technical publications in the
field of environmental health.

3. Possession of one or more competency-
based professional credentials in an envi-
ronmental health and safety allied science.

4. Possession of one or more patents or copy-
rights related to public or environmental
health.

5. Membership on a professional examination,
licensing, or other environmental health
credentialing board.

6. Membership on a national or international
advisory board or standard committee in
the environmental health sciences.

7. Hold or have held an elective office in an
environmental health organization.

8. Recipient of a professional state or national
environmental health award.

As of the 2014 Annual Meeting of the AAS,
eight individuals have earned the Laureate
level of certification by the Academy.

The Need for More Diplomates
As can be seen, Diplomates have historically
held many prestigious positions within the
environmental health profession. Although
585 individuals became certified over the
past four decades, the number of applicants
in recent years has significantly decreased.
This is not due to a lack of qualified indi-
viduals, but may be due to a lack of aware
individuals.

The academy is a group of leaders in the
environmental health sciences whose goal
is to continue elevating the environmental
health profession through high academic
standards and encouragement of the eleva-
tion of professional practices and technical
knowledge of sanitarians across the country
(and throughout the world).

In recent years, members of AAS have con-
tinued to make many significant advances in
their long-standing tradition as leaders in the
environmental health profession. Over the
past few years, members of the academy have
actively pursued mentoring opportunities for
early career professionals, as well as current
students, in the environmental health sciences
(which will be discussed further in the next
installment of this column). The academy has
entered into an agreement to publish regu-

lar columns in the Journal that will discuss
important topics and emerging trends in the
environmental health profession. The acad-
emy recently updated its Web site in order to
provide more information about the academy,
its achievements, and its membership.

As AAS continues on its path toward lead-
ing the environmental health profession into
the future, we need more help. If you meet
the qualifications for membership, please
consider applying for membership to the
academy. Applications for membership can
be obtained at https://aaosi.wildapricot.org/
Membership-Application. @
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Did You know?

NEHA and AAS
are giving out
four seholarships
to undergraduate and
graduate students

at the NEHA 2015
Annual Educational
Conference & Exhibition
in Orlandd, Florida,
this’July.

A total of $5,000
will be awarded
to the recipients.
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Health Workers

Erik W. Coleman, MPH

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 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.

Erik W. Coleman is a health scientist (informatics) in EHSB’s Division of

Emergency and Environmental Health Services at the National Center for

Environmental Health.

ood-related illnesses affect tens of
F millions of people and kill thousands

in the U.S. each year. They also cause
billions of dollars in health care-related
and industry costs annually. As a result, the
Centers for Disease Control and Preven-
tion (CDC) have identified reducing food-
borne diseases as a “winnable battle (CDC,
2013).” To address this issue, in April 2014
CDC’s National Center for Environmental
Health launched two food safety tools that
are transforming how environmental health
workers conduct foodborne illness environ-
mental assessments as part of an outbreak
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response and how they report these data to
prevent future outbreaks.

Tool #1

The first tool is the e-Learning on Environ-
mental Assessment of Foodborne Illness Out-
breaks (www.cdc.gov/nceh/ehs/elearn/ea_fio).
This free online training is designed to improve
environmental health workers’ competency
with foodborne illness outbreak environmen-
tal assessments. These assessments, conducted
as part of outbreak response, can help identify
environmental causes of outbreaks. The clues
and data gathered from environmental assess-

» DIRECT FROM CDC ENVIRONMENTAL HEALTH SERVICES BRANCH

Equipping Environmental

With Environmental
y Assessment Tools

ments identify how and why germs got into the
environment and spread to make people sick
(e.g., improper hand washing resulting from
lack of food safety training). Environmental
health workers typically conduct environ-
mental assessments and use the information
gathered to stop the current outbreak and pre-
vent future ones. Users of the e-Learning tool
acquire in-depth skills and knowledge to
* investigate foodborne illness outbreaks as a
member of a larger outbreak response team,
* identify an outbreak’s environmental causes,
and
¢ recommend appropriate control measures.
Currently, over 1,900 users in 49 states,
the District of Columbia, and over 50 coun-
tries throughout the world have registered and
begun using the e-Learning tool. Over 60% of
federal, state, local, territorial, or tribal gov-
ernment users (n = 1,188) are environmental
health workers (n = 762) who conduct routine
inspections, plan reviews, complaint inves-
tigations, or outbreak response within their
respective government agencies (Figure 1).
Additionally, the e-Learning tool is being
used in academic settings and professional
training programs throughout the country.
Over 200 students have used it to meet their
educational and academic requirements (e.g.,
Bachelor of Science, nursing, and Master of
Public Health degree course requirements).
CDC programs like the Public Health Associ-
ate Program, in which associates are assigned
to public health agencies and nongovern-
mental organizations, encourage associates
working in environmental health to use the
e-Learning tool.




FIGURE 1
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TABLE 1

System Users

California Department of Health
Connecticut Department of Health
Minnesota Department of Health
New York State Health Department

North Carolina Department of Health
and Human Services

Rhode Island Department of Health
Tennessee Department of Health

National Voluntary Environmental Assessment Information

State Programs Local Programs

Davis County Health Department (Utah)
Fairfax County Health Department (Virginia)

New York City Department of Health
and Mental Hygiene

The increasing enrollment of the e-Learn-
ing tool by environmental health workers is
encouraging. The National Association of
County and City Officials (NACCHO), how-
ever, estimates 13,300 environmental health
workers are employed at local health depart-
ments across the country (NACCHO, 2014).
To target more environmental health work-
ers and increase awareness of the e-Learning
tool, CDC anticipates strategically working
with federal, state, local, territorial, and tribal
food safety programs to reach additional
environmental health workers.

Tool #2

The second tool launched by CDC, the
National Voluntary Environmental Assess-
ment Information System (NVEAIS; www.cdc.
gov/nceh/ehs/nveais), is a surveillance sys-
tem that collects foodborne illness outbreak
environmental assessment data. It enables
ongoing, systematic collection, management,
analysis, interpretation, and dissemination
of foodborne illness outbreak environmental
assessment data (e.g., detailed food vehicle
information, contributing factors, establish-
ment description and categorization, etc.).

CDC Environmental

Assessment Tools

The e-Learning on Environmental
Assessment of Foodborne lliness
Outbreaks provides training on how
to conduct foodborne iliness outbreak
environmental assessments.
www.cdc.gov/nceh/ehs/elearn/ea_fio

The National Voluntary Environmen-
tal Assessment Information System
is a national effort to systematically
collect, analyze, interpret, and dissemi-
nate environmental data from food-
borne illness outbreak investigations.
www.cdc.gov/nceh/ehs/nveais

NVEALIS is available to federal, state, local,
territorial, and tribal food regulatory agencies
throughout the U.S. Data reported to NVEAIS
will be used to
e characterize food vehicles and monitor

trends;

* identify and monitor contributing factors
and environmental causes;

e generate hypotheses;

¢ guide planning, implementation, and eval-
uation of food safety programs; and

* prevent future outbreaks.

CDC encourages all food safety programs
to use NVEAIS to improve food safety in the
U.S. Currently, eight state and three local
health departments report environmental
assessment data to NVEAIS (Table 1).

By participating in NVEAIS, food safety
programs provide critical environmental
assessment data that can be used to pre-
vent and reduce future outbreaks. CDC will
analyze standardized data from NVEAIS to
understand how and why outbreaks occur,
share findings and recommend actions from
this analysis to improve outbreak response,
and prevent future outbreaks.

Environmental health workers in food
safety programs play an essential role in
the effort to reduce foodborne illnesses.
CDC wants federal, state, local, territorial,
and tribal food safety programs to use the
e-Learning tool and NVEAIS to assist in win-
ning the battle on food safety (www.cdc.
gov/winnablebattles/foodsafety). The use of
these tools can improve knowledge on how
to conduct environmental assessments, help
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to better understand how and why outbreaks
occur, and influence food safety policies and
practices so that future outbreaks are reduced
and ultimately eliminated. @

Corresponding Author: Erik W. Coleman,
Health Scientist (Informatics), Centers for Dis-
ease Control and Prevention, National Center
for Environmental Health, Division of Emer-

gency and Environmental Health Services,
4770 Buford Highway NE, MS F-58, Atlanta,
GA 30341. E-mail: HYE1@cdc.gov.
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Individuals or local, state, tribal, or territorial eAvifanmental public health jurisdictions that have
demonstrated exceptional collaboration and multidisciplinary teamwork in detection, response,
or prevention of foodborne illness in 2014-2015 are eligible for the John J. Guzewich EH Team Award
for Environmental Public Health Professionals. Thelaward will be presented at the 2015 InNFORM

(Integrated Foodborne Outbreak Response and Management) Conference being held November 17-20
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Applications are due by August 1, 2015.
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» ACROSS THE COUNTRY WHAT’S HAPPENING IN ENVIRONMENTAL HEALTH

Editor’s Note: This feature in the Journal is intended to provide readers with interesting and novel stories of
environmental health being practiced across the country and to offer an avenue for story sharing and community

building. Do you have a story to share? Please send your story ideas to jeh@neha.org.

Il oHio

Earth Day Drive-Through Protects Residents
and Waterways

An innovative Earth Day partnership among local public health,
law enforcement officials, a local television station, and a national
health care services company diverted hundreds of pounds of
chemicals from area waterways and reduced a health and safety
threat in area homes. Columbus Public Health’s Office of Envi-
ronmental Protection and Sustainability (EP&S), housed in the
Environmental Health Division, coordinated the April 22 “Drug
Drop-off” to collect expired or unwanted prescription and over-
the-counter medicines from community residents.

Over 420 pounds of material were collected during the drive-
through event by Columbus Police officers. These medicines can
pose a risk to both people and ecosystems. Items left in home
medicine cabinets pose accidental poisoning or intentional abuse
risks. According to the Centers for Disease Control and Preven-
tion (CDC), more than 130,000 children were seen in U.S. emer-
gency rooms in 2011 for unintentional poisonings. In addition, the
CDC says over 7% of kids 12-17 years of age reported prescrip-
tion drug misuse in the past year. Studies also have shown that
the chemicals in pharmaceutical and personal care products can
harm fish and other aquatic life if flushed down toilets or drains
because the water that leaves the home eventually makes its way
into area water systems. Furthermore, those same compounds
can wind up in our drinking water.

The event was designed to make it as easy as possible for par-
ticipants. Columbus Public Health staff acted as material screeners,
greeting the 218 drivers and informing them of the items (dry mate-
rial only) that would be accepted at the drop-off. Columbus Police
officers—the only individuals who could legally handle and dispose
of the material—accepted the medicines from drivers, separating
pills from any included bottles or packaging. Promotional assis-
tance was provided by Cardinal Health, a Fortune 500 company
specializing in the manufacture and distribution of pharmaceuticals
and medical products. Cardinal Health promoted the event among
its pharmacy clients. ABC 6 (WSYX) served as media sponsor, pro-
moting the event through both newscast stories on the importance
of proper disposal in the days before the drop-off and live coverage
of the event. Columbus Public Health staff members also did radio
interviews and promoted the event through social media.

The risks from expired and unwanted medicines will likely
increase given the aging baby boom generation and the overall
increase in the use of medications. “Our office was developed
to help people understand the link between the health of the
people and the health of our environment,” said Richard Hicks,
EP&S director. “We want to help people learn to dispose of these
materials in the safest and most environmentally responsible way
possible, and what would be a better day than Earth Day to make
that point?”

Source: Columbus Public Health
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Shana Eatman

Editor’s Note: Aspart of our continuing effort to highlight innovative
approaches and tools to improve the health and environment of communities,
the Journal is pleased to publish a bimonthly column from the Centers for
Disease Control and Prevention’s (CDC’s) Environmental Public Health
Tracking Network (Tracking Network). The Tracking Network is a system of
integrated health, exposure, and hazard information and data from a variety
of national, state, and city sources. The Tracking Network brings together data
concerning health and environmental problems with the goal of providing
information to help improve where we live, work, and play.

Environmental causes of chronic diseases are hard to identify. Measuring
amounts of hazardous substances in our environment in a standard way,
tracing the spread of these over time and area, seeing how they show up in
human tissues, and understanding how they may cause illness is critical.
The Tracking Network is a tool that can help connect these efforts. Through
these columns, readers will learn about the program and the resources,
tools, and information available from CDC’s Tracking Network.

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

Shana Eatman is a project officer in the Environmental Public Health

Tracking Program of CDC’s Environmental Health Services Branch.

ifteen years ago, the Pew Environ-
F mental Health Commission detailed

in a report the lack of basic informa-
tion available to document linkages between
environmental exposures and the health of
the public. The commission found that there
was “no cohesive national strategy to iden-
tify environmental hazards, measure popula-
tion exposures, and track health conditions
that may be related to the environment (Pew
Environmental Health Commission, 2000).”
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This report served as the impetus for the
creation of the Centers for Disease Control
and Prevention’s (CDC’s) Environmental
Public Health Tracking Program (Tracking
Program). Before the Tracking Program was
funded in 2002, no integrated systems ex-
isted at the national or state level that tracked
exposures to environmental hazards and po-
tential health effects. In 2002, the Massachu-
setts Department of Public Health was one of
the first state health departments to receive

ADVANCEMENT OF THE PRACTICE

» DIRECT FROM CDC ENVIRONMENTAL PUBLIC HEALTH TRACKING NETWORK

A Millennial’s Take on CDC’s
Environmental Public Health
Tracking Network

CDC funding for local tracking projects. At
this time, [ was a preteen in Massachusetts,
also connecting the pieces to a bigger picture;
but in my case this meant playing Tetris® on
my handheld Game Boy®.

In 2009, the National Environmental
Public Health Tracking Network (Tracking
Network) launched, becoming the first-of-
its-kind surveillance system to provide envi-
ronmental data and public health data in a
one-stop shop (Environmental Public Health
Tracking Program, 2010). Just as the Track-
ing Network was maturing and developing
into the surveillance system it is now, mil-
lennials were being shaped by connectivity
and technical advances. Millennials have had
access to information at our fingertips since
elementary school through the use of com-
puters and smartphones. Today, as a user of
the Tracking Network, I can attest to its user-
friendly functionality and wealth of data.
With just a few strokes on the keyboard, data
on environmental hazards and exposures and
data on diseases can be pulled up quickly.
This system provides interactive and custom-
izable tools to make sense of the data. The
younger generation is adept at navigating
new platforms and technologies; our brains
are trained to adapt to new information-
processing skills. We are the first generation
to have had access to the Internet during
our formative years, which molded the way
in which we interact with technology. We
also care deeply about the environment, our
health, and social determinants of health.
The Tracking Network is not only designed
in a way that is appealing to millennials like
me, but the content it houses is equally as
important to my generation.
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CDC’s Tracking Program funds health
departments in 25 states and one city to
build and maintain local tracking networks.
These local networks in turn feed data to the
national system. The Tracking Program also
acquires data from other federal and profes-
sional organizational partners. Many far-
reaching applications of this data occur: the
data help individuals observe trends of expo-
sures and health outcomes, identify at-risk
populations, advance research on linkages,
and help people develop and evaluate public
health actions to control or prevent environ-
ment-related diseases.

Millennials and Technology

In the age of instant gratification, this
dynamic web-based surveillance system is
the kind of product that can be attractive to
millennials. As a newly minted 26-year-old
adult, I identify as a millennial. Millennials,
roughly defined as people born from 1981
to 1997, want information—but we want it
fast and easily accessible. Young people are

able to rapidly surf and search, synthesize
vast amounts of information, and make rapid
decisions. Many experts see us as nimble
analysts and decision makers (Anderson &
Rainie, 2012).

By visiting the Tracking Network, I can
quickly gather information on a number of
different areas. The Tracking Network’s data
are divided into three content sections: Health
Effects, Environments, and Population Health.
The Health Effects section includes data on
asthma, birth defects, cancer, carbon monox-
ide poisoning, childhood lead poisoning, heart
disease, reproductive and birth outcomes, and
developmental disabilities. The Environments
section includes data on climate change,
community design, homes, toxic substance
releases, outdoor air, water, and pesticide
exposures. Finally, the Population Health sec-
tion includes data on socioeconomics, demo-
graphics, children’s environmental health,
health impact assessments, biomonitoring,
and lifestyle risk factors. Data on the Track-
ing Network are presented as measures and

organized by indicator for each content sec-
tion. For Tracking, an indicator is one or more
item, characteristic, or something else that
will be assessed and that provides information
about a population’s health status, their envi-
ronment, and other factors. This is assessed
through direct and indirect measures (e.g.,
levels of a pollutant in the environment as a
measure of possible exposure) that describe
health or a factor associated with health in a
specified population.

A variety of features make this surveil-
lance system stand out. The Tracking Net-
work includes interactive maps, charts, and
tables; a wide-range of vibrant infographics,
and a new function called “Info by Location
(Figure 1).” This tool allows the user to get
quick, customized information on a spe-
cific county or state. This feature is conve-
nient to millennials as we are accustomed to
“quick-fix” information. Another new feature
recently released on the Tracking Network is
the multiple measure query function (Figure
2). Now, Tracking Network users are able to
query and view multiple measures simultane-
ously using maps. This means users are now
able to display multiple data types and are
able to explore trends and possible associa-
tions by comparing these multiple measures.
Millennials are quick-acting multitaskers, so
this functionality fits our needs perfectly.

Millennial Values
Of particular importance to some millenni-
als (like me) are the population character-
istics and environmental health data found
on the Tracking Network. Our diversity sets
us apart from other generations. We are the
most racially diverse generation in U.S. his-
tory, with some 43% of millennial adults
being non-white. (Doherty, Krishnamurthy,
Parker, & Taylor, 2014). Many of us are
immigrants, or like me, a child of immi-
grants. Millennials born outside of the U.S.
now make up 15% of the population (White
House Council of Economic Advisors,
2014). The U.S. Census Bureau projects the
full U.S. population will be majority non-
white by 2043 (U.S. Census Bureau, 2012).
By using the Tracking data, millennials can
advance environmental justice and health
disparity issues affecting our generation.
Also of importance is our view of the phys-
ical environment. A great area of concern to
millennials is climate change, something I see
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FIGURE 2
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as one of my generation’s greatest challenges.
With the Tracking Program’s expanded data
on climate change, millennials are able to
delve into more than 40 years of weather data
about extreme heat days and events and tem-
perature distribution. The data on extreme
heat days and events include temperature,
heat index, and number of days to define
extremely hot days and extreme heat events.
The temperature distribution data allows for
daily temperature and heat index by county
(Figure 3). With 70 years of projected heat
data, users are able to inform climate adaption
strategies for the future. These data, paired
with historical hospitalization data, allow the
user to make comparisons between environ-
mental conditions and health problems.

Conclusion

Living in a well-connected world, we are
already in an environment saturated with
data that can be retrieved easily. The Tracking
Network is different; it is the nation’s most
comprehensive environmental public health
surveillance system. The data in this system
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come from a variety of national, state, and
city sources but are conveniently housed in
one place.

By 2020, millennials will make up more
than one of three adult Americans. Also pre-
dicted, 75% of the U.S. workforce will be com-
prised of millennials by 2025 (Hais & Wino-
grad, 2014). The Tracking Network has been
designed to be used by and responsive to the
needs of users like me. As we begin to satu-
rate the workforce, millennials will be the next
generation’s thinkers and movers and decision
makers. As the Tracking Network also contin-
ues to expand, adding new areas of applica-
tion and increasing functionality, millennials
will have no trouble being able to navigate this
important surveillance tool to help advance
their generation’s public health.

To learn more on the Tracking Program’s
work, visit us online at www.cdc.gov/eph
tracking. To further stay connected with the
Tracking Program and get updates on the new-
est data, tools, and resources, join our LIST-
SERV by e-mailing epht@cdc.gov. 8%

Corresponding Author: Shana Eatman, Proj-
ect Officer, Environmental Public Health
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Climate Change Section of Tracking Program Web Site
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CAREER

Food Safety Inspector
UL Everclean Services is the leader in the restaurant inspections mar-
ket. We offer opportunities throughout the country. We currently
have openings for professionals to conduct Q.A. audits of restaurants.

Past or current food safety inspecting is required.

U.S. Listings
Alaska

Albany, NY
Billings, MT
Birmingham, AL
Bismarck, ND
Boise, ID
Buffalo, NY
Butte, MT
Chattanooga, TN
Cleveland, OH
Grand Junction, CO
Jackson, MS
Jacksonville, FL

Knoxville, TN
Little Rock, AR
McAllen, TX
Milwaukee, WI
Minneapolis, MN
New Orleans, LA
Owatonna, MN
Pittsburgh, PA
Pocatello, ID
Portland, OR
Puerto Rico
Rapid City, SD
Rochester, NY
San Jose, CA

Sioux Falls, SD
Spearfish, SD
St. Louis, MO
St. Paul, MN
Syracuse, NY
Tulsa, OK
Yuma, AZ

Canada Listings
Edmonton, AB
Kamloops, BC
Mississauga, ON
Ontario

Ottawa, ON

Interested applicants can send their resume to: Bill Flynn
at Fax: 818-865-0465. E-mail: Bill. Flynn@ul.com. e

Where the “best of the best” consult...

NEHA’s Career Center

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

N
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Did You
hnow?

NATIONAL ENVIRONMENTAL HEALTH ASSOCIATION

NEHA has partnered with the Centers for Disease Control and Prevention

to explore health department awareness levels of the Model Aquatic Health
Code (MAHC). The goal is to understand the current interest in the MAHC and
standardized inspections for aquaticfacilities. Please help us by taking a brief

survey at www.surveymonkey.com/s/NJF7SB2. Survey closes August 1.

ADVANCE YOUR
CAREER WITH A

CREDENTIAL

Ensuring food safety has been an integral function of NEHA
credential holders since 1937. Building upon this core knowledge
to encompass the modern-day, global food delivery system
challenges gave impetus to the Certified Professional - Food
Safety (CP-FS) credential and the Certified in Comprehensive
Food Safety (CCFS) credential. Learn more about CP-FS in the
food safety regulatory settings at neha.org/credential/cpfs.html.
Professionals in food industry settings and the complete food chain
delivery can explore the CCFS at neha.org/credential/ccfs.
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UPCOMING NEHA CONFERENCE

July 13-15, 2015: NEHAs 79th Annual Educational Conference
& Exhibition, Renaissance Orlando at SeaWorld, Orlando, FL.
For more information, visit www.neha2015aec.org.

June 14-16, 2016: NEHA’s 80th Annual Educational Conference
& Exhibition, San Antonio, TX.

NEHA AFFILIATE AND REGIONAL LISTINGS

Alaska

October 6-9, 2015: Annual Educational Conference, hosted by
the Alaska Environmental Health Association, Anchorage, AK.
For more information, visit https:/sites.google.com/site/aehatest/.

Colorado

September 22-25, 2015: Annual Education Conference &
Exhibition, hosted by the Colorado Environmental Health
Association, Fort Collins, CO. For more information, visit
www.cehaweb.com/aec.html.

Indiana

September 21-23, 2015: Fall Conference, hosted by the Indiana
Environmental Health Association, Notre Dame, IN. For more
information, visit www.iehaind.org.

Iowa

October 7-8, 2015: NEHA Region 4 Environmental Health
Conference, hosted by the lowa Environmental Health
Association, Waterloo, IA. For more information, visit
www.ieha.net.

Kentucky

July 29-31, 2015: 69th Annual Interstate Environmental Health
Seminar, hosted by the Kentucky Association of Milk, Food, and
Environmental Sanitarians, Corbin, KY. For more information,
visit www.wvdhhr.org/wvas/IEHS/index.asp.

North Dakota

October 20-22, 2015: Fall Education Conference, hosted by the
North Dakota Environmental Health Association, Jamestown,
ND. For more information, visit http:/ndeha.org/wp/conferences.

Texas

October 12-16, 2015: 60th Annual Education Conference,
hosted by the Texas Environmental Health Association, Austin,
TX. For more information, visit www.myteha.org.

Wisconsin

September 21-22, 2015: Joint Education Conference, hosted
by the Wisconsin Environmental Health Association, Milwaukee,
WI. For more information, visit www.weha.net.

Wyoming

October 6-8, 2015: Annual Education Conference, hosted by
the Wyoming Environmental Health Association, Saratoga, WY.
For more information, visit www.wehaonline.net/events.asp.

TOPICAL LISTINGS

Aquatic Venues/Recreational Health

October 6-7, 2015: Conference for the Model Aquatic Health
Code (CMAHC) Biennial Conference, “Bringing the Voice of
Aquatics to Updating the MAHC,” Scottsdale, AZ. For more
information, visit http://cmahc.org/biennial_conference.php.

October 7-9, 2015: 12th Annual World Aquatic Health
Conference, “Shaping the Future Through Aquatics,” hosted
by the National Swimming Pool Foundation, Scottsdale, AZ.
For more information, visit www.thewahc.org.

Food Safety

November 17-20, 2015: Integrated Foodborne Outbreak
Response and Management (InFORM) Conference, sponsored
by the Centers for Disease Control and Prevention, Enteric
Diseases Laboratory Branch and Outbreak Response and
Prevention Branch; Association of Public Health Laboratories;
U.S. Department of Agriculture, Food Safety and Inspection
Service; and the Food and Drug Administration, Phoenix, AZ.
For more information, visit www.aphl.org/conferences/Pages/
InFORM.aspx. %%

You can follow NEHA on Twitter tfo_get all the latest information and news
from your association. Follow ustat @nehaorg and join in the conversation.

Also, check out NEHA's Facebook and LinkedIn pages to stay in sync with the
organization and environmental héalth profession.

July/August 2015 ¢ Journal of Environmental Health
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ADVANCEMENT OF THE PRACTITIONER

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

FANEHA

v BOOKSTORE

www.neha.org/store

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

Emergency Public Health provides a
unique and practical framework for
disaster response planning at local,
state, and national levels. This is the
first book of its kind to systemati-
cally address the issues in a range of
environmental public health emer-
gencies brought on by natural calam-
ity, terrorism, industrial accident, or
infectious disease. It features histori-
cal perspectives on a public health
crisis, an analysis of preparedness,
and a practical, relevant case study on the emergency response.
Study reference for NEHAs REHS/RS exam.

568 pages / Paperback / Catalog #1121

Member: $96 / Nonmember: $101

EMERGENCY
PUBLIC HEALTH

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

This manual serves as a useful field
guide for environmental health profes-
sionals following a major disaster. It
provides an excellent overview of key
response and recovery options to be
considered as prompt and informed
decisions are made to protect the pub-
lic’s health and safety. Some of the top-
ics covered as they relate to disasters
include water, food, liquid waste/sew-
age, solid waste disposal, housing/
mass care shelters, vector control, haz-
ardous materials, medical waste, and
responding to a radiological incident.
The manual is made of water-resistant
paper and is small enough to fit in
your pocket, making it useful in the field. Study reference for
NEHAs REHS/RS exam.

224 pages / Spiral-Bound Hardback / Catalog #535

Member: $37 / Nonmember: $45

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

The Bed Bug Handbook is a complete
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
infestations. 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 inspections. 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

Bed Bug Handbook

Prevention of Bug Bites, Stings, and Disease
Daniel Strickman, Stephan P Frances, and Mustapha Debboun (2009)

PREVENTION
BUG

BITES,
STINGS,

AND
DISEASE
D:ﬁNIEL STRICKM&IIN

STEPHEN P. FRANCES
MUSTAPHA DEBBOUN

Here is all the information you will ever
need—no matter where you are—to
identify, avoid, and protect yourself
against all manner of blood-sucking or
venomous arthropods. Topics covered
range from scorpions, spiders, ants, and
bees to mites, ticks, lice, bed bugs, sand
flies, biting midgies, mosquitoes, and
horseflies. Attractive line drawings and
color photographs help identify bugs
accurately, and information on each
bug’s particular habits and habitats
allows readers to minimize potentially
annoying, painful, and even lethal
encounters. This book is packed with helpful tips on using barri-
ers and on choosing the right repellent for the right bug in the
right place. Based upon the best available science, this well-illus-
trated, crystal-clear guide is a useful reference for public health
professionals and the public.

323 pages / Paperback / Catalog #756

Member: $20 / Nonmember: $24 %
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vailable to those holding an Individual

NEHA membership only, the JEH Quiz,
offered six times per calendar year through the
Journal of Environmental Health, is a conve-
nient tool for self-assessment and an easily
accessible means to accumulate continuing-
education (CE) credits toward maintaining your
NEHA credentials.
1. Read the featured article carefully.

2. Select the correct answer to each JEH
Quiz question.

3. a) Complete the online quiz at www.neha.

org (click on “Continuing Education”),
b) Fax the quiz to (303) 691-9490, or
c) Mail the completed quiz to

JEH Quiz, NEHA

720 S. Colorado Blvd., Suite 1000-N

Denver, CO 80246.
Be sure to include your name and
membership number!

4. One CE credit will be applied to your
account with an effective date of July 1,
2015 (first day of issue).

5. Check your continuing education account
online at www.neha.org.

6. You’re on your way to earning CE hours!

Quiz Registration

Name

NEHA Member No.

Home phone

Work phone

E-mail

JEH Quiz #5 Answers
March 2015

1.c 4.c 7.d 10.b
2.d 5.a 8.b 11.c
3.e 6.b 9.c 12.b

=> Quiz deadline: October 1, 2015

1.

JEH

QuUIZ #1

Prevalence, Knowledge, and Concern About Bed Bugs

The 2010 Comprehensive Global Bed Bug Study
found that about __ of surveyed pest management
companies reported that they had been called to
address a bed bug infestation in the last 12 months.
a. 65%

b. 75%

c. 85%

d. 95%

In the same study, approximately __ of the surveyed
pest management companies reported coming into
contact with a bed bug infestation before 2000.

a. 15%

b. 25%

c. 35%

d. 45%

In 2010, the Centers for Disease Control and
Prevention and the U.S. Environmental Protection
Agency declared bed bugs a public health pest of
concern.

a. True.

b. False.

0f those surveyed in this study, __reported that
they knew someone who had bed bugs.

a. 3%

b. 6%

c. 18%

d. 21%

In regard to level of concern, the highest percentage
of survey respondents indicated that they were

a. not at all concerned.

b. somewhat concerned.

c. very concerned.

__of survey respondents reported that they had
changed their behavior because of bed bugs.

a. Ten percent

b. Twenty-six percent

c. Forty percent

d. Forty-six percent

7. Which behavior was the highest among the survey
respondents that indicated a change?
a. Checking the bed and sleeping areas when away
from home.
b. Inspecting items before purchase.
c. Washing clothing after travel.
d. Canceling travel arrangements.

8. 0f those surveyed, the majority indicated that they
a. rented the residence they lived in.
b. owned the residence they lived in.

9. When asked about their knowledge related to
bed bugs, approximately __ of those surveyed
responded they knew a lot or a moderate amount.
a. 3%
b. 8%
c. 35%
d. 43%

10. The study survey had several limitations including
a. small sample size.
b. utilization of a self-reporting survey tool.
c. income status of the village surveyed.
d. all of the above.

11. The “Bed Bugs in America” study showed that
respondents were more concerned about
encountering bed bugs where?

a. Athotels.

b. In the workplace.

c. In public transportation.
d. In movie theaters.

12. The “Bed Bugs in America” study found that “ __
out of __ Americans has had an infestation in their
home or they know someone who has encountered
bed bugs at home or in a hotel.”

a. one; three

b. one; four
c. one; five
d. one; ten
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Corresponding Author and Subject Index

Code | Corresponding Author/Title

Volume/Issue

Keyword 1

Keyword 2

Keyword 3

Keyword 4

Keyword 5

1 Issam A. Al-Khatib et al. 77.6 Children’s International Public Health/
Hand Washing Among Palestinians in the West Jan/Feb 2015 Environmental Safety
Bank and Gaza Strip: Attitudes and Practices Pages: 50-56 Health

2 Keith S. Allen, MPA, REHS/RS, et al. 77.2 Epidemiology Food Microbiology
A Community Outbreak of Salmonella enterica Sept 2014
Serotype Typhimurium Associated With an Pages: 18-20
Asymptomatic Food Handler in Two Local
Restaurants

3 Scott A. Bernhardt et al. 77.3 Ambient Air Indoor Air Occupational Research
Sensor Drift and Predicted Calibration Intervals Oct 2014 Health/Safety Methods
of Handheld Temperature and Relative Humidity Pages: 22-28
Meters Under Residential Field-Use Conditions

4 James D. Blando, MHS, PhD, et al. 77.3 Indoor Air Occupational Public Health/ Recreational
Hot Yoga Establishments in Local Communities Oct 2014 Health/Safety Safety Environmental
Serving Pregnant Women: A Pilot Study on Pages: 8-12 Health
the Health Implications of its Practice and
Environmental Conditions

5 Carla L. Britton, MS, PhD, et al. 771 Disaster/ Epidemiology Food Occupational Public Health/
Norovirus Outbreak at a Wildland Fire Base Jul/Aug 2014 Emergency Health/Safety Safety
Camp Ignites Investigation of Restaurant Pages: 8-14 Response
Inspection Policies

6 Sheryl C. Cates et al. 77.4 Children’s Food Institutions
Sanitation in Classroom and Food Preparation Nov 2014 Environmental and Schools
Areas in Child-Care Facilities in North Carolina Pages: 20-27 Health
and South Carolina

7 | Francesca Clementi et al. 776 Food Institutions International
Evaluation of HACCP System Implementation on Jan/Feb 2015 and Schools
the Quality of Mixed Fresh-Cut Salad Prepared Pages: 78-84
in a University Canteen: A Case Study

8 Ebru Husniye Colak et al. 77.6 Drinking Water Hazardous International Risk Water Pollution
Geostatistical Analysis of the Relationship Jan/Feb 2015 Materials/Toxic Assessment Control/Water
Between Heavy Metals in Drinking Water and Pages: 86-93 Substances Quality
Cancer Incidence in Residential Areas in the
Black Sea Region of Turkey

9 E.S. Conti et al. 77.2 Management/ Public Health/ Risk Water Pollution
Application of the Pearl Model to Analyze Fecal Sept 2014 Policy Safety Assessment Control/Water
Coliform Data From Conditionally Approved Pages: 22-29 Quality
Shellfish Harvest Areas in Seven Texas Bays

10 | Carol Cox, PhD, MCHES, et al. 7.7 Children’s Education/ Lead Management/
An Exploratory Analysis to Determine Priority March 2015 Environmental Training Policy
Areas for Lead Poisoning Prevention Education Pages: 12—14 Health
Programs in Missouri

1 Jonathan Drewry, MPH, DrPH, RS, et al. 77.8 International Management/ Sustainability
The Role of Health Impact Assessment in April 2015 Policy
Advancing Sustainable Development in Latin Pages: 16-20
America and the Caribbean

12 | Robyn Gilden, PhD, RN, et al. 77.7 Children’s
Evaluation of the Children’s Environmental March 2015 Environmental
Health Network’s Environmental Stewardship Pages: 22-28 Health
Checklist Responses

13 | Julia M. Gohlke, MS, PhD, et al. 774 Meteorology/ Occupational Public Health/ Risk
Incorporating Occupational Risk in Heat Stress Jul/Aug 2014 Weather/Climate Health/Safety Safety Assessment
Vulnerability Mapping Pages: 16-22

14 | LTJG Eric J. Green, MS, REHS, et al. 77.10 Education/ Food Institutions Risk
Food Safety Knowledge and Practices of June 2015 Training and Schools Assessment
Young Adults Pages: 18-24

Back issues are available for $12 each. To order, contact a customer service

specialist at 303.756.9090, ext. O, or at staff@neha.org.
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Code | Corresponding Author/Title

Volume/Issue

Keyword 1

Keyword 2

Keyword 3

Keyword 4

Keyword 5

15 | Charles Hart, PhD, CIH, CSP, RS 7.7 Education/ International Workforce
2013 NEHA/UL Sabbatical Exchange Award March 2015 Training Development
to Canada: Comparing Undergraduate Pages: 30-33
Environmental Health Education in Canada and
the United States
16 | Vincent R. Hill, PhD, PE, et al. 77.9 Wastewater Water Pollution
Fate and Transport of Enteric Microbes From May 2015 Control/Water
Septic Systems in a Coastal Watershed Pages: 22-30 Quality
17 | MAJ Joseph J. Hout, MSPH, PhD, REHS, CPH, 77.3 Hazardous Indoor Air Occupational Public Health/ Risk
etal. Oct 2014 Materials/Toxic Health/Safety Safety Assessment
0-Chlorobenzylidene Malononitrile (CS Riot Pages: 14-21 Substances
Control Agent) Exposure in a U.S. Army Basic
Combat Training Cohort
18 | Charles Humphrey, MS, PhD, REHS, et al. 774 Institutions
Evaluation of Five Years of Nursing Home Nov 2014 and Schools
Inspection Forms: Structural and Hygiene- Pages: 14-18
Related Violation Trends
19 | Oluwatoyin A. Igbeneghu, PhD, et al. 77.6 Epidemiology Food International Microbiology
A Study of the Antimicrobial Resistance and Jan/Feb 2015
Transfer of Resistance Among Organisms Pages: 36—40
Isolated From Lettuce (Lactuca sativa) Leaves
in Three Localities in Southwest Nigeria
20 | llias Kavouras, PhD, et al. 77.9 Public Health/ Radiation/Radon Risk
UVA and Cutaneous Melanoma Incidences: May 2015 Safety Assessment
Spatial Patterns and Communities At Risk Pages: 8-14
21 | Maya M. Khanna, PhD 776 Children’s Lead
Boys, Not Girls, Are Negatively Affected on Jan/Feb 2015 Environmental
Cognitive Tasks by Lead Exposure: A Pilot Study Pages: 72-77 Health
22 | Cynthia Kratzke, PhD, CHES, et al. 774 Community Education/ Public Health/
Promoting Safe Hygiene Practices in Public Nov 2014 Nuisances/ Training Safety
Restrooms: A Pilot Study Pages: 8-12 Safety
23 | Adrienne Landsteiner, MPH, et al. 775 Drinking Water Environmental Epidemiology Water Pollution
Biomonitoring for Perfluorochemicals in a Dec 2014 Justice Control/Water
Minnesota Community With Known Drinking Pages: 14-19 Quality
Water Contamination
24 | Josephine Lau, MS, PhD, et al. 77.9 Indoor Air Institutions Microbiology Technology
Evaluation of Ultraviolet Germicidal Irradiation May 2015 and Schools
in Reducing the Airborne Cultural Bacteria Pages: 16-21
Concentrations in an Elementary School in the
Midwestern United States
25 | Morgan Leafe, MD, et al. 77.10 Children’s Epidemiology Hazardous Lead Public Health/
Change in Childhood Lead Exposure Prevalence June 2015 Environmental Materials/Toxic Safety
With New Reference Level Pages: 14-16 Health Substances
26 | Young-kiLee, PhD, et al. 77.6 Emerging Epidemiology International Public Health/ Water Pollution
Isolation of Legionella pneumophila From Jan/Feb 2015 Pathogens Safety Control/Water
Cooling Towers, Public Baths, Hospitals, and Pages: 58-62 Quality
Fountains in Seoul, Korea, From 2010 to 2012
27 | Anna Majury, MSc, DVM, PhD, et al. 77.10 Epidemiology International Microbiology Recreational Water Pollution
An Evaluation of Southeastern Ontario June 2015 Environmental Control/Water
Recreational Water Quality Pages: 26-33 Health Quality
28 | Gillian Zaharias Miller, PhD, et al. 77.6 Children’s Hazardous Lead
Hazardous Metals in Vintage Plastic Toys Jan/Feb 2015 Environmental Materials/Toxic
Measured by a Handheld X-ray Fluorescence Pages: 8-13 Health Substances
Spectrometer
29 | Dhitinut Ratnapradipa, PhD, MCHES, et al. 77.8 Workforce
What Does the Public Know About April 2015 Development
Environmental Health? A Qualitative Approach Pages: 22-28
to Refining an Environmental Health Awareness
Instrument
30 | Troy L. Ritter, PhD, REHS, DAAS, et al. 775 Drinking Water Education/
Consuming Untreated Water in Four Dec 2014 Training
Southwestern Alaska Native Communities: Pages: 8-13

Reasons Revealed and Recommendations for
Change
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Code | Corresponding Author/Title

Volume/Issue

Keyword 1

Keyword 2

Keyword 3

Keyword 4

Keyword 5

31 | Jeff Rubin, PhD, CEM 77.2 Disaster/ Management/ Public Health/ Terrorism/

In Defense of Emergency Plans Sept 2014 Emergency Policy Safety All-Hazards
Pages: 30-31 Response Preparedness

32 | Mazrura Sahani, MPH, MD, PhD, et al. 77.6 Community Hazardous International Public Health/
A Study on Exposure to Cyanide Among a Jan/Feb 2015 Nuisances/ Materials/Toxic Safety
Community Living Near a Gold Mine in Malaysia Pages: 42—-48 Safety Substances

33 | Derek G. Shendell, MPH, DEnv, et al. 77.4 Epidemiology International Noise Occupational Public Health/
Exposure to Electric Power Generator Noise Nov 2014 Health/Safety Safety
Among Small Scale Business Operators in Pages: 28-34
Selected Communities in Ibadan, Nigeria

34 | Rhonda Spencer-Hwang, MPH, DrPH, et al. 77.2 Environmental Public Health/

Experiences of a Rail Yard Community: Life Sept 2014 Justice Safety
Is Hard Pages: 8-17
35 | Seema Srivastava, PhD, et al. 77.6 Drinking Water Food Hazardous Public Health/
Bisphenol A: A Threat to Human Health? Jan/Feb 2015 Materials/Toxic Safety
Pages: 20-26 Substances
36 | Sandra Suther, PhD, et al. 77.6 Disaster/ Hazardous Terrorism/
Florida County Health Department, Jan/Feb 2015 Emergency Materials/Toxic All-Hazards
Environmental Health 2006 Survey: Do Rural Pages: 14-19 Response Substances Preparedness
Counties Know “What to Do” in a Chemical or
All-Hazards Event?

37 | Ababu Teklemariam Tiruneh, PhD, et al. 77.6 Education/ International Workforce
Needs Assessment Survey for Master’s of Jan/Feb 2015 Training Development
Science Training in Environmental Health Pages:

Science in Swaziland 94-100

38 | Margaret Venuto, MA, MPH, DrPH, et al. 7.7 Children’s Epidemiology Food Institutions
Analyses of the Contributing Factors Associated March 2015 Environmental and Schools
With Foodborne Outbreaks in School Settings Pages: 16-20 Health
(2000-2010)

39 | Claudia L. Vousden, MPH, RN, et al. 77.5 Community Drinking Water Education/ Media/Reporting Public Health/
Communicating About Biomonitoring and the Dec 2014 Nuisances/ Training Safety
Results of a Community-Based Project: A Case Pages: 20-26 Safety
Study on One State’s Experience

40 | Bailus Walker, Jr., MPH, PhD, FACE, et al. 775 Education/ Management/ Workforce
The Environmental Health Workforce in the Dec 2014 Training Policy Development
21st Century Pages: 28-31

a1 Keith Warriner, PhD, et al. 77.8 Emerging Institutions International Microbiology Public Health/
Sanitary Status and Incidence of Methicillin- April 2015 Pathogens and Schools Safety
Resistant Staphylococcus aureus and Pages: 8-15
Clostridium difficile Within Canadian
Hotel Rooms

42 | A. Blake Waters, MPA, PhD, LEHS, et al. 77.10 Food Management/

The Effect of Follow-up Inspections June 2015 Policy
on Critical Violations Identified During Pages: 8-12
Restaurant Inspections

43 Brandi M. White, MPH, et al. 771 Education/ Environmental
Environmental Health Literacy in Support Jul/Aug 2014 Training Justice
of Social Action: An Environmental Justice Pages: 24-29
Perspective

44 | Erica Wilson, MPH, PhD 77.7 Emerging Food Risk
Foodborne lliness and Seasonality Related to March 2015 Pathogens Assessment
Mobile Food Sources at Festivals and Group Pages: 8-11
Gatherings in the State of Georgia

45 | TaoYanetal. 77.6 Ambient Air Epidemiology Institutions International Public Health/
Association Between PM,  and Respiratory Jan/Feb 2015 and Schools Safety
Hospital Admissions in Different Seasons in Pages: 64—71
Heavily Polluted Lanzhou City

46 | Ye Zhao, PhD, et al. 77.6 Hazardous International Public Health/ Risk Water Pollution
Comparative Study of Heavy Metals in “Soil- Jan/Feb 2015 Materials/Toxic Safety Assessment Control/Water
Wheat” Systems Between Sewage-Irrigated Pages: 28-34 Substances Quality

Areas and Clean-Water-Irrigated Areas in
Suburban Beijing
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Subject Corresponding Author/Title Code

Ambient Air

3,45

Children’s Environmental Health

1,6,10,12, 21, 25, 28, 38

Community Nuisances/Safety 22,32,39
Disaster/Emergency Response 5,31,36
Drinking Water 8, 23, 30, 35, 39

Education/Training

10, 14,15, 22, 30, 37, 39, 40, 43

Emerging Pathogens

26,41,44

Environmental Justice

23,34,43

Epidemiology

2,5,19,23, 25, 26, 27, 33, 38, 45

Food

2,5,6,7,14,19, 35,38, 42,44

Hazardous Materials/Toxic Substances

8,17, 25, 28, 32, 35, 36, 46

Indoor Air

3,4,17,24

Institutions and Schools

6,7,14,18, 24,38, 41,45

International

1,7,8,11,15,19, 26, 27, 32, 33, 37, 41, 45, 46

Lead

10,21, 25,28

Management/Policy

9,10, 11, 31, 40, 42

Media/Reporting 39
Meteorology/Weather/Climate 13
Microbiology 2,19,24,27, 41
Noise 33
Occupational Health/Safety 3,4,5,13,17,33

Public Health/Safety

1,4,5,9,13,17, 20, 22, 25, 26, 31, 32, 33, 34, 35, 39, 41, 45, 46

Radiation/Radon 20
Recreational Environmental Health 4,27
Research Methods 3

Risk Assessment 8,9,13,14,17, 20, 44, 46
Sustainability 11
Technology 24
Terrorism/All-Hazards Preparedness 31,36
Wastewater 16

Water Pollution Control/Water Quality

8,9,16, 23, 26, 27, 46

Workforce Development

15,29, 37,40
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SUPPORT

THE NEHA

ENDOWMENT
FOUNDATION

YOUR ASSOCIATION

T he NEHA Endowment Foundation was established to enable NEHA to do more for the environ-
mental health profession than its annual budget might allow. Special projects and programs supported

by the foundation will be carried out for the sole purpose of advancing the profession and its practitioners.

Individuals who have contributed to the foundation are listed below by club category. These listings are
based on what people have actually donated to the foundation—not what they have pledged. Names
will be published under the appropriate category for one year; additional contributions will move indi-
viduals to a different category in the following year(s). For each of the categories, there are a number of
ways NEHA recognizes and thanks contributors to the foundation. If you are interested in contributing to
the Endowment Foundation, please fill out the pledge card or call NEHA at 303.756.9090. You can also

donate online at www.neha.org/endowment_fund.html.

Thank you.

DELEGATE CLUB ($25-$99)

Name in the Journal for one year and endowment pin.

HONORARY MEMBERS CLUB
($100-$499)

Letter from the NEHA president, name in the
Journal for one year, and endowment pin.

21st CENTURY CLUB ($500-$999)
Name in AEC program book, name submitted
in drawing for a free one-year NEHA
membership, name in the Journal for one year,
and endowment pin.

Peter M. Schmitt
Shakopee, MN

Dr. Bailus Walker, Jr.
Arlington, VA

SUSTAINING MEMBERS CLUB
($1,000-$2,499)

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.

Name in AEC program book, name submitted
in drawing for a free two-year NEHA member-
ship, 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.

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

George A. Morris, RS
Dousman, WI

Welford C. Roberts, PhD, RS, REHS, DAAS
South Riding, VA

NEHA ENDOWMENT FOUNDATION PLEDGE CARD

O Delegate Club ($25)

O Honorary Members Club ($100)
O 21st 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 Please bill my: MasterCard/Visa Card #

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

O Enclosed is my check in the amountof $__

payable to NEHA Endowment Foundation.

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

Abila

www.abila.com

Advanced Fresh Concepts Corp.
www.afcsushi.com

AIB International

www.aibonline.org

Allegheny County Health Department
www.county.allegheny.pa.us

American Academy

of Sanitarians (AAS)
Www.sanitarians.org

American Chemistry Council
www.americanchemistry.com

Anua

WWW.anua-us.com

Arlington County Public Health Division
www.arlingtonva.us

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

Association of Environmental Health
Academic Programs

www.aehap.org

Building Performance Center, a
Department of The Opportunity
Council
www.buildingperformancecenter.org
Camelot International Health
Organization

www.camelot.gr

Chemstar Corporation
www.chemstarcorp.com

Chesapeake Health Department
www.vdh.state.va.us/lhd/chesapeake
City of Fall River Health

& Human Services

(508) 324-2410

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

City of Milwaukee Health Department,
Consumer Environmental Health
http://city milwaukee.gov/Health

City of San Diego Environmental
Services Department
www.sandiego.gov/environmental-services
City of St. Louis Department of Health
www.stlouis-mo.gov/government/
departments/health

Coconino County Public Health
WWW.COCONino.az.gov

Colorado Department of Public
Health & Environment, Division

of Environmental Health and
Sustainability, DPU
www.colorado.gov/pacific/cdphe/dehs
Custom Data Processing, Inc.
www.cdpehs.com

Decade Software Company, LLC
www.decadesoftware.com

DEH Child Care
www.denvergov.org/DEH

Digital Health Department, Inc.
www.dhdinspections.com

Diversey, Inc.

www.diversey.com

DuPage County Health Department
www.dupagehealth.org

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

Ecobeco

www.ecobeco.com

Ecolab

www.ecolab.com

EcoSure
charlesa.arnold@ecolab.com

Erie County Department of Health
www?2.erie.gov/health

Florida Department of Health
www.doh.state.fl.us

Florida Department of Health in
Sarasota County
http://sarasota.floridahealth.gov
GLO GERM/Food Safety First
www.glogerm.com

Health Department of Northwest
Michigan

www.nwhealth.org

HealthSpace USA Inc.
www.healthspace.com

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

Inspect2Go

www.inspect2go.com

International Association of Plumbing
and Mechanical Officials
WWW.iapmo.org

ITW PRO Brands
http://itwprofessionalbrands.com
Jackson County Environmental Health
www.jacksongov.org/EH

Jefferson County Health Department
(Missouri)

wwwjeffcohealth.org

Jefferson County Public Health
(Colorado)

http://jeffco.us/health

Kenosha County Division of Health
www.co.kenosha.wi.us

LaMotte Company
www.lamotte.com

Linn County Public Health
health@linncounty.org

Maricopa County Environmental
Services
jkolman@mail.maricopa.gov
McDonough County Health
Department

www.mchdept.com

Mesothelioma Lawyer Center
www.mesotheliomalawyercenter.org
mesotheliomalawyers.com
www.mesotheliomalawyers.com
Micro Essential Lab
www.microessentiallab.com

Mid-Iowa Community Action
www.micaonline.org

Mitchell Humphrey
www.mitchellhumphrey.com
Mycometer

WWW.mycometer.com

National Environmental Health
Science and Protection Accreditation
Council

www.ehacoffice.org

National Registry of Food Safety
Professionals

www.nrfsp.com

National Restaurant Association
www.restaurant.org

National Swimming Pool Foundation
www.nspf.org

Neogen Corporation
www.neogen.com

New Mexico Environment Department
www.nmenv.state.nm.us

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

North Bay Parry Sound District
Health Unit

www.healthunit.biz

NSF International

www.nsf.org

Omaha Healthy Kids Alliance
www.omahahealthykids.org

Oneida Indian Tribe of Wisconsin
www.oneidanation.org

Orkin

www.orkincommercial.com

Ozark River Hygienic Hand-Wash
Station

www.ozarkriver.com

Polk County Public Works
www.polkcountyiowa.gov/publicworks
Presby Environmental, Inc.
www.presbyenvironmental.com

Pride Community Services
www.prideinlogan.com

Procter & Gamble Co.

WWW.pg.com

Prometric

WWww.prometric.com

QuanTEM Food Safety Laboratories
www.quantemfood.com

Racine City Department of Health
www.cityofracine.org/Health

San Jamar

WWW.sanjamar.com

Shat-R-Shield Inc.
www.shat-r-shield.com

Skillsoft

www.skillsoft.com

Sonoma County Permit and Resource
Management Department, Wells and
Septic Section
www.sonoma-county.org/prmd
Starbucks Coffee Company
www.starbucks.com

StateFoodSafety.com
www.statefoodsafety.com

Stater Brothers Market
www.staterbros.com

Steton Technology Group, Inc.
www.steton.com

Sweeps Software, Inc.
www.sweepssoftware.com

Target Corp.

www.target.com

Texas Roadhouse
www.texasroadhouse.com

The Steritech Group, Inc.
www.steritech.com

Tri-County Health Department
www.tchd.org

Underwriters Laboratories, Inc.
www.ul.com

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

Washington County Environmental
Health (Oregon)
www.co.washington.or.us/HHS/
EnvironmentalHealth

Waukesha County Public
Health Division
sward@waukeshacounty.gov
West Virginia Office of Economic
Opportunity

WWW.0€0.WV.g0V

‘Winn-Dixie Stores, Inc.
www.winn-dixie.com

WVDHHR Office of Environmental
Health Services
www.dhhr.wv.gov

Educational Institution
Members

American Public University
www.StudyatAPU.com/NEHA

East Tennessee State University, DEH
www.etsu.edu

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

Michigan State University, Online
Master of Science in Food Safety
www.online.foodsafety.msu.edu
The University of Findlay
www.findlay.edu

University of Illinois Springfield
www.uis.edu/publichealth

University of Vermont Continuing
and Distance Education
http:/learn.uvm.edu

University of Wisconsin-Oshkosh,
Lifelong Learning & Community
Engagement

www.uwosh.edwllce

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

Bob Custard,
REHS, CP-FS
President

National Officers

President—Bob Custard, REHS, CP-
FS, 29 Hammond Drive, Lovettsville, VA
20180. Phone: (571) 221-7086
BobCustard@comcast.net

President Elect—David E. Riggs,
REHS/RS, MS, 2535 Hickory Avenue,
Longview, WA 98632. Phone: (360) 430-0241
davideriggs@comcast.net

First Vice President—Adam London, RS,
MPA, Health Officer, Kent County Health
Department, 700 Fuller Avenue NE, Grand
Rapids, MI 49503.

Phone: (616) 632-7266
adam.london@kentcountymi.gov

Second Vice President—Vince Radke,
MPH, RS, CP-FS, DAAS, CPH,
Environmental Health Specialist, 2330 N.
Peachtree Ct., Atlanta, GA 30341. Phone:
(770) 986-8796

vradke@bellsouth.net

Immediate Past President—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

carolyn. harvey@eku.edu

NEHA Executive Director—David
Dyjack, DrPH, CIH, (non-voting
ex-officio member of the board of
directors), Denver, CO. Phone: (303)
756-9090, ext. 301
ddyjack@neha.org

Regional Vice Presidents

Region 1—Ned Therien, MPH,
Olympia, WA.

nedinoly@juno.com

Alaska, Idaho, Oregon, and Washington.
Term expires 2017.

Region 2—Keith Allen, MPA, REHS/RS,
Program Supervisor, City of Long Beach
Health Dept., Bureau of Environmental
Health, 2525 Grand Ave., Room 220, Long
Beach, CA 90815. Phone: (562) 570-4161
keith.allen@longbeach.gov

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

Region 3—Roy Kroeger, REHS,
Environmental Health Supervisor, Cheyenne/
Laramie County Health Department,

100 Central Avenue, Cheyenne, WY 82008.
Phone: (307) 633-4090
roykehs@laramiecounty.com

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

Region 4—XKeith Johnson, RS, Administrator,
Custer Health, 210 2nd Avenue NW,
Mandan, ND 58554.

Phone: (701) 667-3370

keith johnson@custerhealth.com

Towa, 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, TX 75074. Phone: (972) 941-7143
ext. 5282; Cell: (214) 500-8884
sandral@plano.gov

Arkansas, Kansas, Louisiana, Missouri,

New Mexico, Oklahoma, and Texas.

Term expires 2017.

Region 6—Lynne Madison, RS,
Environmental Health Division Director,
Western UP Health Department, 540 Depot
Street, Hancock, MI 49930.

Phone: (906) 482-7382, ext. 107
Imadison@hline.org

Illinois, Indiana, Kentucky, Michigan,

and Ohio. Term expires 2016.

Region 7—Tim Hatch, MPA, REHS,
Environmental Programs, Planning, and
Logistics Director, Center for Emergency
Preparedness, Alabama Department of
Public Health, 201 Monroe Street, Suite
1310, Montgomery, AL 36104.

Phone: (334) 206-7935
tim.hatch@adph.state.al.us

Alabama, Florida, Georgia, Mississippi,
North Carolina, South Carolina, and
Tennessee. Term expires 2017.

Region 8—LCDR James Speckhart, MS,
USPHS, Health and Safety Officer, FDA,
CDRH-Health and Safety Office, WO62
G103, 10903 New Hampshire Avenue, Silver
Spring, MD 20993. Phone: (301) 796-3366
jamesmspeckhart@gmail.com

Delaware, Maryland, Pennsylvania, Virginia,
Washington, DC, West Virginia, and
members of the U.S. armed forces residing
outside of the U.S. Term expires 2018.
Region 9—Edward L. Briggs, MPH, MS,
REHS, Director of Health, Town of
Ridgefield Department of Health, 66 Prospect

Street, Ridgefield, CT 06877.

Phone: (203) 431-2745
eb.health@ridgefieldct.org

Connecticut, Maine, Massachusetts, New
Hampshire, New Jersey, New York, Rhode
Island, and Vermont. Term expires 2016.

Affiliate Presidents

Alabama—Haskey Bryant, MPH, MPA,
Environmental Health Specialist, Jefferson
County Dept. of Health, Birmingham, AL.
haskey.bryant@jcdh.org
Alaska—Christopher Fish, Anchorage, AK.
fish.christopher@gmail.com
Arizona—Michelle Chester, RS/REHS,
Training Officer, Maricopa County
Environmental Services, Phoenix, AZ.
mchester@mail. maricopa.gov
Arkansas—Jeff Jackson, Camden, AR.
jeff jackson@arkansas.gov
California—Matthew Reighter, MPH,
REHS, Environmental Health Specialist,
County of Orange, Santa Ana, CA.
president@ceha.org

Colorado—Lane Drager, Consumer
Protection Program Coordinator, Boulder
County Public Health, Boulder, CO.
ldrager@bouldercounty.org
Connecticut—Stephen Civitelli, RS,
Town of Wallingford, Wallingford, CT.
wlfdsan@yahoo.com

Florida—Trisha Dall, Crestview, FL.
trisha.dall@flhealth.gov

Georgia—Chris Rustin, MS, DrPH,
REHS, Environmental Health Section
Director, Georgia Dept. of Public Health,
Atlanta, GA.

chris.rustin@dph.ga.gov

Hawaii—John Nakashima, Sanitarian IV,
Food Safety Education Program, Hawaii
Dept. of Health, Hilo, HI.
john.nakashima@doh.hawaii.gov
Idaho—Patrick Guzzle, MA, MPH, REHS,
Food Protection Program Manager, Idaho
Dept. of Health and Welfare, Boise, ID.
guzzlep@dhw.idaho.gov

Illinois—Lenore Killam, Clinical
Instructor, University of Illinois Springfield,
Springfield, IL.

1kill2@is.edu

Indiana—Denise Wright, Training Officer,
Indiana State Dept. of Health, Indianapolis, IN.
dhwright@isdh.in.gov

Iowa—James Hodina, MS, QEP, Manager,
Environmental Public Health, Linn County
Public Health, Cedar Rapids, IA.
james.hodina@linncounty.org
Jamaica—Steve Morris, Chief Public
Health Inspector, Ministry of Health, St.
Catherine, Jamaica.

president@japhi.org.jm

Kansas—Ann Mayo, MS, RS, Elmdale, KS.
Indiangrass1@gmail.com

Kentucky—D. Gary Brown, DrPH,

CIH, RS, DAAS, Professor and Graduate
Program Coordinator, Eastern Kentucky
University, KY.

gary.brown@eku.edu

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

Rouge, LA.

bill.schramm@la.gov

Maryland—James Lewis, Westminster, MD.
jlewis@mde.state.md.us
Massachusetts—Alan Perry, REHS/RS,
Health Agent, City of Attleboro,
Attleboro, MA.
healthagent@cityofattleboro.us
Michigan—Christine Daley,
Environmental Health Supervisor,
Chippewa County Health Dept., Sault Ste.
Marie, MI.

cdaley@meha.net

Minnesota—Sadie Pulk, MA, REHS,
Process Analyst, Target Corporation,
Minneapolis, MN.

sadie.pulk@target.com
Mississippi—Patrick Grace, MSEH,
Public Health Environmentalist, Mississippi
State Dept. of Health, Cleveland, MS.
patrick.grace@msdh.state.ms.us
Missouri—Chelsea Chambers.
cmchambe@gocolumbiamo.com
Montana—Erik Leigh, RS, Public Health
Sanitarian, State of Montana DPHHS,
Helena, MT.

eleigh@mt.gov

National Capitol Area—Shannon
McKeon, Environmental Health Specialist,
Fairfax, VA.

smckeon@ncaeha.com

Nebraska—Allen Brown, REHS,
Environmental Health Inspector, Douglas
County, Omaha, NE.

allen brown@douglascounty-ne.gov
Nevada—Tamara Giannini,
Environmental Health Supervisor, Southern
Nevada Health District, Las Vegas, NV.
giannini@snhdmail.org

New Jersey—Robert Uhrik, Senior REHS,
South Brunswick Township Health Dept.,
Township of South Brunswick, NJ.
ruhrik@sbtnj.net

New Mexico—Esme Donato,
Environmental Health Scientist, Bernalillo
County, Albuquerque, NM.
edonato@bernco.gov

New York—Contact Region 9 Vice
President Edward L. Briggs.
eb.health@ridgefieldct.org

North Carolina—Lillian Henderson,
REHS, Davidson County Health Dept.,
Lexington, NC.
lillian.henderson@davidsoncountync.gov
North Dakota—]Jane Kangas,
Environmental Scientist II, North Dakota
Dept. of Health, Fargo, ND.
jkangas@nd.gov

Northern New England Environmental
Health Association—Co-president Brian
Lockard, Health Officer, Town of Salem
Health Dept., Salem, NH.
blockard@ci.salem.nh.us

Co-president Thomas Sloan, RS,
Agricultural Specialist, New Hampshire
Dept. of Agriculture, Concord, NH.
tsloan@agr.state.nh.us

Ohio—]Jerry Bingham, RS, Supervisor,
Toledo-Lucas County Health Dept.,
Toledo, OH.

binghamj@co.lucas.oh.us
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Oklahoma—]James Splawn, RPS, RPES,
Sanitarian, Tulsa City-County Health
Dept., Tulsa, OK.
tsplawn@tulsa-health.org
Oregon—Delbert Bell, Klamath Falls, OR.
Dbell541@charter.net

Past Presidents—Alicia Collins, REHS,
Lilburn, GA.

enriqueza@comcast.net
Pennsylvania—TBD

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

Saudi Arabia—Zubair M. Azizkhan,
Environmental Scientist, Saudi Arabian Oil
Company, Saudi Arabia.
Zubair.azizkhan@aramco.com.sa

South Carolina—Timothy Kinney,
Environmental Health Manager, SCDHEC-
BEHS Enforcement Section, Columbia, SC.
kinneyte@dhec.sc.gov

South Dakota—John Osburn, Pierre, SD.
john.osburn@state.sd.us
Tennessee—Larry Manis, Loudon
County Health Dept., Loudon, TN.

larry. manis@tn.gov

Texas—Joanna Meyer, RS, Regional QA
Manager, MBM, Ft. Worth, TX.
jmeyer@mbmfoodservice.com

Uniformed Services—MA]J Joseph Hout,
MSPH, PhD, REHS, CPH, Industrial
Hygiene Chief, Academy of the Health
Sciences, Ft. Sam Houston, TX.
joseph.j.hout. mil@mail. mil
Utah—Michelle Cooke, LEHS, Program
Manager, Weber-Morgan Health Dept.,
Ogden, UT.

mcooke@co.weber.ut.us

Virginia—Mark Cranford, REHS, CP-FS,
Environmental Health Specialist, Virginia
Dept. of Health, Charlottesville, VA.
mark.cranford@vdh.virginia.gov
‘Washington—Michael Baker, MS, PhD,
Dept. of Environmental Health Director,
Whitman County Public Health, Pullman, WA.
michael baker@whitmancounty.net

West Virginia—Ronald Dellinger, REHS/
RS, WVDHHR/BPH/OEHS/PHS, Beckley, WV.
jarod.r.dellinger@wv.gov
Wisconsin—Laura Temke, REHS,
CP-FS, HHS, Environmentalist, City of
West Allis Health Dept., West Allis, WI.
ltemke@westalliswi.gov
Wyoming—Tiffany Gaertner, REHS,
CP-FS, EHS 11, Cheyenne-Laramie County
Health Dept., Cheyenne, WY.
tgaertner@laramiecounty.com

NEHA Historian

Dick Pantages, NEHA Past President,
Fremont, CA.
dickpantages@comcast.net

Technical Advisors

Air Quality—David Gilkey, PhD, Associ-
ate Professor, Colorado State University,
Ft. Collins, CO.

dgilkey@colostate.edu

Aquatic Venues/Recreational Health—
Tracynda Davis, MPH, President, Davis
Strategic Consulting, LLC, Colorado
Springs, CO.

tracynda@gmail.com

Aquatic Venues/Recreational Health—
Colleen Maitoza, REHS, CPO, Retired
(Sacramento County Environmental Man-
agement Dept.), Sacramento, CA.
maitozac@gmail.com

Children’s Environmental Health—Anna
Jeng, MS, ScD, Associate Professor and
Graduate Program Director, Old Dominion
University, Norfolk, VA.

hjeng@odu.edu

Drinking Water/Environmental Water
Quality—Sharon Smith, REHS/RS,
Sanitarian Supervisor, Minnesota Dept.
of Health, Fergus Falls, MN.
sharon.l.smith@state.mn.us

Emergency Preparedness and
Response—Martin Kalis, Public Health
Advisor, CDC, Atlanta, GA.
mkalis@cdc.gov

Emergency Preparedness and
Response—Vince Radke, MPH, RS,
CP-FS, DAAS, CPH, Sanitarian, CDC,
Atlanta, GA.

vradke@cdc.gov

Emerging Pathogens—Lois Maisel, RN,
CP-FS, Environmental Health Specialist,

Fairfax County Health Dept., Fairfax, VA.
lois. maisel@fairfaxcounty.gov

Environmental Justice—Welford Rob-
erts, PhD, DAAS, RS, REHS, Subject
Matter Expert, Office of the Air Force
Surgeon General and ERP International,
LLC, South Riding, VA.
welford@erols.com

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

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

General Environmental Health—ML
Tanner, HHS, Former Program Manager,
Columbia, SC.

mlacesmom@gmail.com

Global Climate Change and Health—
Norbert Campbell, Lecturer, University of
the West Indies, Kingston, Jamaica.
norbert.campbell02@uwimona.edu.jm

Hazardous Materials/Toxic Sub-
stances—Priscilla Oliver, PhD, Life
Scientist/Regional Program Manager, U.S.
EPA, Atlanta, GA.

POliverMSM@aol.com

Hazardous Materials/Toxic Substances—
Sarah Keyes, MS, Health, Safety, and
Environmental Manager, Peter Cremer
North America, LP, Cincinnati, OH.
skeyes@petercremerna.com

Healthy Homes and Healthy Communi-
ties—Sandra Whitehead, MPA, PhD,
Director of Healthy Community Design,
National Association of County and City
Health Officials, Washington, DC.
whitehead.sandra. 1@gmail.com

Injury Prevention—Alan Dellapenna,
RS, Branch Head, Injury and Violence
Prevention Branch, North Carolina Divi-
sion of Public Health, Raleigh, NC.
alan.dellapenna@dhhs. nc.gov

International Environmental Health—
Rachel Stradling, JD, CP-FS, REHS,

MCIEH, Environmental Health Manager,
Alexandria Health Dept., Alexandria, VA.
rachel.stradling@vdh.virginia.gov

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

Land Use Planning/Design—Felix
Zemel, MCP, MPH, REHS/RS, CEHT,
HHS, DAAS, Health Agent, Cohasset
Board of Health, Cohasset, MA.
felix.zemel@gmail.com

Legal—TBD

Occupational Health/Safety—D. Gary
Brown, DrPH, CIH, RS, DAAS, Professor
and Graduate Program Coordinator, East-
ern Kentucky University, Richmond, KY.
gary.brown@eku.edu

Onsite Wastewater—Samendra
Sherchan, PhD, Assistant Professor,
California State University-Fresno,
Fresno, CA.
ssherchan@csufresno.edu

Onsite Wastewater—]Joelle Wirth, RS,
Program Manager III, Environmental
Quality Division, Coconino County Health
Dept., Flagstaff, AZ.
jwirth@coconino.az.gov

Radiation/Radon—Tara Gurge, MS, RS,
Environmental Health Agent, Town

of Needham Public Health Dept.,
Needham, MA.

tgurge@needhamma.gov

Risk Assessment—]Jason Marion, PhD,
Assistant Professor, Eastern Kentucky
University, Richmond, KY.
jason.marion@eku.edu

Schools/Institutions—Stephan Ruck-
man, Environmental Health Manager,
Worthington City Schools, Dublin, OH.
mphosu@yahoo.com

Sustainability—Tom Gonzales, MPH,
REHS, Deputy Director, El Paso County
Public Health, Colorado Springs, CO.
tomgonzales@elpasoco.com

Sustainability—Timothy Murphy, PhD,
REHS/RS, DAAS, Associate Professor and
Dept. Chair, The University of Findlay,
Findlay, OH.

murphy@findlay.edu

Technology (including Computers,
Software, GIS, and Management Appli-
cations)—Darryl Booth, MPA, President,
Decade Software Company, Fresno, CA.
darrylbooth@decadesoftware.com

Vector Control & Zoonotic Diseases—
Zia Siddiqi, PhD, BCE, Director of Qual-
ity Systems, Orkin/Rollins Pest Control,
Atlanta, GA.

zsiddiqi@rollins.com

Workforce Development, Management,
and Leadership—CAPT Michael Herring,
MPH, REHS, Senior Environmental Health
Specialist/Training and Technical Assistance
Team Leader, CDC, Atlanta, GA.
mherring@cdc.gov

Workforce Development, Management,
and Leadership—George Nakamura,
MPA, REHS, RS, CP-FS, DAAS, CEO,
Nakamura Leasing, Sunnyvale, CA.
gmlnaka@comcast.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,
thramwell@neha.org

Brian Collins, Consultant, ext., 307,
beollins@neha.org

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

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

Cindy Dimmitt, Customer & Member
Services Specialist, ext. 309,
cdimmitt@neha.org

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

David Dyjack, Executive Director, ext.
301, ddyjack@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, IFSS Logistics and
Training Coordinator, NEHA EZ, ext. 343,
mgallagher@neha.org
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of attending the conference!
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members/$215 nonmembers.
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DirecTalk

continued from page 62

approach to population health, both domesti-
cally and abroad, is necessary in an era where
millions of people move across porous bor-
ders each day, driven in some cases by poor
or changing environmental quality at home.
Regretfully, some of these migrants (human,
animal, and insect) will carry and transmit
organisms with antibiotic-resistant properties,
adding to the existing soup of superbugs we
already have inside our borders.

Assertive and influential environmental
health leadership is essential if Ebola, Liste-
ria, and lead issues are to be responsibly man-
aged. Our association is obligated to advocate
for a public health system and workforce that
is maintained and supported to provide an
effective baseline of environmental health
services for all Americans. To that end, the
simplest and most cost-effective approach is
to ensure environmental health is treated as
a foundational public health service, aligned
with the goal of optimal population health.

P'm optimistic. And I think you should
be too.

The bedrock of life as we know it is
anchored in a safe and healthy environment.

The public inherently knows this—a glance
at your favorite newsfeed proves my point.
Today’s youth are active and supportive.
In illustration, the de Beaumont Founda-
tion recently reported that the ninth most
popular degree in the U.S. is public health.
NEHA conducted its first-ever Reddit “Ask
Me Anything” session in May and received
over 160 questions from a primarily very
young audience. Many of the inquiries were
thoughtful and thought provoking.

I recognize and thank the Nixon-era envi-
ronmental health professionals for the many
contributions they made to our quality of
life. The Clean Water Act, Clean Air Act, the
Occupational Safety and Health Administra-
tion Act, and the regulatory functions associ-
ated with them help make this a great coun-
try in which to live. These modern pioneers
created the conditions that make today’s
innovations possible, giving rise to endless
possibilities.

[ am also optimistic that you and the thou-
sands of environmental health professionals
in local/state/federal government, military
service, and private industry are either lead-
ers or are prepared to ascend to leadership.
Approximately 20% of all local health offi-
cials in the U.S. possess Registered Environ-

mental Health Specialist/Registered Sanitar-
ian (REHS/RS) designations. Who is more
familiar with local businesses, recreational
communities, and local cultures/practices
than us? We are the fulcrum around which
the public health enterprise hinges.

Environmental health is profoundly local
and profoundly personal. Just ask anyone
who lives in Liberia or has suffered from lead
or Listeria exposure. I'm convinced that as
long as we are technically competent and for-
ward thinking, collaborate, and execute our
work as people first, and scientists second,
our finest moments are just ahead.

[ dl/(

ddyjack@neha.org
Twitter: @DTDyjack

PS. I recognize you may have been expect-
ing an “I'm the New Executive Director”
introduction. I'm privileged to work with,
and for, you and hope our time together is
rewarding for you, your career, and the health
of people, no matter where they live. I com-
mit to making every moment count, and ask
that you join me in advancing the state of our
profession.

NEHA

Achievements in Sustainability Webinar

The Security & Sustainability Forum (www.securityandsustain-
abilityforum.org), in cooperation with NEHA, held a webinar on
June 3, “Achievements in Sustainability: A Look at Local Environ-
mental Health Program Success.” The webinar was an opportunity
to learn how local environmental health programs achieved inte-
gration between sustainability and environmental health.

Participants heard from two past winners of NEHAs Excellence
in Sustainability Award. The award was created in 2007 to rec-
ognize organizations, businesses, associations, and individuals
who are using innovative and environmentally sustainable prac-
tices. More information about NEHAs Excellence in Sustainability
Award can be found at www.neha.org/sustainability.

First to present were the representatives from the Johnson
County Wastewater Department (Kansas), winners of the 2013
Excellence in Sustainability Award. Their wastewater cogenera-
tion project is one of the largest wastewater cogeneration projects
in the state’s history and has been recognized for demonstrating
sustainability and energy efficiency in wastewater treatment. The
benefits of the project included expanding the capacity of a local

wastewater treatment plant, local power generation, carbon foot-
print reduction, and reduced travel from waste and sludge haulers.

The 2014 Excellence in Sustainability Award winners, Energy
Smart Colorado, also presented. Energy Smart Colorado is a multi-
jurisdictional, comprehensive, energy-efficiency retrofit program
that provides health, safety, and energy efficiency services to rural
mountain communities in Colorado. From 2010 to 2013, the pro-
gram completed 3,085 energy assessments and 2,099 energy retro-
fits and has now transitioned as its own nonprofit entity, providing
energy efficiency services to utilities, residents, and businesses in
30 counties across Colorado.

The webinar concluded with a preview of some of the sustain-
ability sessions that are being offered at NEHAs 2015 Annual
Educational Conference & Exhibition in Orlando, Florida, taking
place this July, and with a question and answer session. NEHA’
technical advisors in sustainability, Tom Gonzales and Dr. Timothy
Murphy, assisted in facilitating the webinar.

NEHA was pleased to participate in the webinar and is excited to
offer future webinars like this to its membership. The webinar is avail-
able online for viewing. Please visit www.neha.org for the link. f%
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» DirecTalk MUSINGS FROM THE 10TH FLOOR

David Dyjack, DrPH, CIH

Lead, Liberia, and Listeria—in the news.

What do they have in common? Unnec-
essary loss of life, squandered human poten-
tial, and expensive fixes. Each represents a
basic environmental health challenge that
suggests those of us in the risk reduction and
health promotion business failed miserably.
This is no time for finger pointing, though I
am sorely tempted. Conversely, I do want to
harness my disappointment and frustration
and direct it toward solutions. Let’s start with
the tragic story of Freddie Gray.

Mr. Gray’s arrest and death recently gave
rise to civil disturbance in Baltimore, Mary-
land. Over 200 adults and 30 juveniles were
arrested while 20 police officers were injured
during just one night’s violence. The Baltimore
mayor’s office reported the citys fire depart-
ment responded to fires in 144 vehicles and
15 buildings. If this chaos and human tragedy
were not enough, an article in the Washing-
ton Post reported that during his youth Mr.
Gray suffered from residential environmental
lead exposures leading to blood lead levels of
37 pg/dL. As a point of reference, blood lead
levels above 5 pg/dL are believed to lead to
diminished cognitive function, among other
poor life outcomes. We may never know if this
elevated dose at a young age predisposed him
to behavior that led to his incarceration. None-
theless the deck was stacked against him. Why
wasn't this well-known environmental hazard
abated long ago?

Liberia’s Ebola epidemic was as predict-
able as it was tragic. Since its discovery in the
1970s, this zoonotic disease has been waiting

I ’m outraged. And you should be too.
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Outraged, Obligated,

& Optimistic

The bedrock
of life as we know
it is anchored in a

safe and healthy
environment.

for an opportunity to surge in countries such
as Liberia, which had roughly 50 medical doc-
tors for its population of 4.3 million people at
the time of the outbreak. In December 2014
the World Bank estimated that the cost of the
current Ebola response was approximately
$32 billion. Almost 5,000 Liberian lives were
lost while we in public health tried to figure
it out. Surveillance, monitoring, and preven-
tive services could have been implemented
to detect and respond to this long before the
most recent epidemic exploded.

Listeria is in the news. Really? Sadly yes,
with multiple deaths and illnesses in the U.S.
associated with the consumption of contami-
nated ice cream. While the human health
calamity is awful, to make matters worse
approximately 1,450 full-time and part-time
employees have been laid off, and about
1,400 others will be furloughed while the
issue is remediated. How did environmental
surveillance, detection, and mitigation sys-
tems in the greatest country on earth fail the
victims and their families?

I'm outraged at needless suffering and
squandered resources.

I'm obligated to speak out. And you
should too.

Each of us needs to take a long look in the
mirror and ask ourselves how on our watch
these avoidable and painful environmentally
mediated conditions led to such horrific end
points. The environmental health profession
writ large possesses the intellectual resources
and tactical skills to have called out and
reduced the risks before they got ugly. The truth
is, efforts have been made. Baltimore has made
significant progress to reduce lead exposure in
its high-risk communities, though these efforts
failed Freddie Gray. The U.S. Agency for Inter-
national Development invests significant sums
of money into developing country health sys-
tems, though a public health failure was evident
in West Africa. The Food Safety Modernization
Act demonstrates our federal government is
serious about food safety. The system failed to
protect the consumers of everyone’ (including
me) perennial favorite, ice cream.

I'm a supporter of the Patient Protection
and Affordable Care Act (i.e., ACA), and its
three main objectives of better care, reduced
cost, and improved access to services. Regret-
fully, the law is obsessed with care while
largely ignoring the social, economic, and
environmental conditions that give rise to the
vast majority of poor health. While I recognize
many in the Federal Centers for Medicare and
Medicaid Services and others will bristle at my
contention, I'm right. An integrated systems

continued on page 61
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