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Governmental food 
safety profession-
als (FSPs) play a 
critical role in veri-
fying that the food 
industry is fulfilling 
its responsibili-
ties. Without the 
ability to accurately 
estimate the FSP 
workforce, poten-

tial concerns arise regarding the effectiveness 
of the U.S. food safety system. In this month’s 
feature article, “Governmental Food Safety 
Professional Workforce Estimation Model,” a 
new model is introduced that provides a better 
understanding of the estimated number of 
FSPs within various nonfederal government 
agencies. The model can aid in the allocation 
of federal resources to fill gaps in staffing and 
competency-based training, as well as increase 
awareness of the need for and access to stan-
dardized training for FSPs.

See page 26. 
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2022 Walter F. Snyder Award
Call for Nominations

Nomination deadline is May 14, 2022
Given in honor of NSF International’s cofounder and first executive director, the Walter F. Snyder Award recognizes outstanding leadership in public health and 

environmental health protection. The annual award is presented jointly by NSF International and the National Environmental Health Association (NEHA).
v v v

Nominations for the 2022 Walter F. Snyder Award are being accepted for environmental health professionals achieving peer recognition for:

• Outstanding accomplishments in environmental and public health protection.
• Notable contributions to protection of environment and quality of life.

• Demonstrated capacity to work with all interests in solving environmental health challenges.
• Participation in development and use of voluntary consensus standards for public health and safety.

• Leadership in securing action on behalf of environmental and public health goals.
v v v

Past recipients of the Walter F. Snyder Award include:
2021: Kevin Smith
2020: Joseph Cotruvo 
2019: LCDR Katie Bante
2018: Brian Zamora
2017: CAPT Wendy Fanaselle 
2016: Steve Tackitt
2015: Ron Grimes
2014: Priscilla Oliver  
2013: Vincent J. Radke
2012: Harry E. Grenawitzke

2011: Gary P. Noonan 
2010: James Balsamo, Jr. 
2009: Terrance B. Gratton 
2008: CAPT Craig A. Shepherd 
2007: Wilfried Kreisel
2006: Arthur L. Banks
2005: John B. Conway
2004: Peter D. Thornton
2002: Gayle J. Smith
2001: Robert W. Powitz

2000: Friedrich K. Kaeferstein 
1999: Khalil H. Mancy
1998: Chris J. Wiant
1997: J. Roy Hickman
1996: Robert M. Brown
1995: Leonard F. Rice
1994: Nelson E. Fabian
1993: Amer El-Ahraf
1992: Robert Galvan
1991: Trenton G. Davis

1990: Harvey F. Collins
1989: Boyd T. Marsh
1988: Mark D. Hollis
1987: George A. Kupfer
1986: Albert H. Brunwasser 
1985: William G. Walter 
1984: William Nix Anderson 
1983: John R. Bagby, Jr. 
1982: Emil T. Chanlett
1981: Charles H. Gillham

1980: Ray B. Watts
1979: John G. Todd
1978: Larry J. Gordon
1977: Charles C. Johnson, Jr. 
1975: Charles L. Senn
1974: James J. Jump
1973: William A. Broadway 
1972: Ralph C. Pickard
1971: Callis A. Atkins

The 2022 Walter F. Snyder Award will be presented during the NEHA 2022 Annual Educational Conference & Exhibition 
being held in Spokane, Washington, June 28–July 1, 2022.

For more information or to download a nomination form, please visit  
www.nsf.org or www.neha.org or contact Stan Hazan at NSF International at (734) 769-5105 or hazan@nsf.org.

DAVIS CALVIN WAGNER SANITARIAN AWARD

Nominations for this award are open to all AAS diplomates who:

1. Exhibit resourcefulness and dedication in promoting the 
improvement of the public’s health through the application  
of environmental and public health practices.

2. Demonstrate professionalism, administrative and technical  
skills, and competence in applying such skills to raise the level  
of environmental health.

3. Continue to improve through involvement in continuing education 
type programs to keep abreast of new developments in 
environmental and public health.

4. Are of such excellence to merit AAS recognition.

NOMINATIONS MUST BE RECEIVED BY APRIL 15, 2022. 

Nomination packages should be emailed to  
Eric Bradley, AAS Executive Secretary/Treasurer,  
at ericbradley30252@gmail.com. 
Files should be in Word or PDF format.

For more information about the nomination, eligibility,  

and evaluation process, as well as previous recipients of the 

award, please visit www.sanitarians.org/awards.

 

The American Academy of Sanitarians (AAS) announces the annual Davis Calvin 
Wagner Sanitarian Award. The award will be presented by AAS during the National 
Environmental Health Association (NEHA) 2022 Annual Educational Conference & 
Exhibition. The award consists of an individual plaque and a perpetual plaque that is 
displayed in the NEHA office.
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Roy Kroeger, REHS

Data, Data, Data

 PRESIDENT’S MESSAGE

E ach month as the deadline approach-
es for writing this column, I find it 
more difficult to find a topic to write 

on. What is relevant? What is essential to 
our profession? Over the past several weeks 
I have reviewed grant applications for the 
National Environmental Health Association 
(NEHA)-Food and Drug Administration 
(FDA) Retail Flexible Funding Model Grant 
Program. In many of these applications, I saw 
projects that dealt with data: the collection of 
data, the analysis of data, the sharing of data, 
and how agencies plan to use the information 
to improve food safety. The same topic flood-
ed my email inbox this week as the Centers 
for Disease Control and Prevention (CDC) 
Foundation hosted a summit on the future of 
public health.

As environmental health professionals, 
think about how much data your office has 
stored. How much information you have 
collected over decades of service to the com-
munity. Data on food safety, water quality, air 
quality, and so much more. We keep these 
data to refer back to when it is needed. How 
much sewage is this subdivision adding to the 
groundwater supply? Which risk factor viola-
tions are found most often? This information 
helps us make more informed decisions to 
improve public health in our communities.

Now that we have thousands of state and 
local environmental health programs col-
lecting data, where do we go next? Does 
this information have a higher purpose than 
residing on our local servers? Collectively, 
can all these data be used to improve public 
health around the country? I believe it can 
be used to improve our health outcomes on 
a larger scale.

Currently, most environmental health 
data are siloed in local departments. Some of 
it might get shared with our state programs 
in some instances. We store information in 
Access, HealthSpace, Accela, Custom Data 
Processing, Inspect2GO, RedCap, and our 
alphabet soup of databases. I would like you 
to see these databases as cell phone tow-
ers. The more towers in a network, the bet-
ter the coverage. These databases can have 
the same impact if they are all networked 
together. As new data are added to our net-
work of environmental health data, the gaps 
become smaller. As a disease or pollutant 
crosses the country, our data would be there 
to help us more quickly recognize and fix a 
problem. Currently, it is difficult to find data 
and slower to retrieve it if it is kept on a dif-
ferent network in a different county or state. 
If only we had a way to build an information 
network that connects with adjoining coun-
ties, states, and even the federal government.

Public health has proven over the last cou-
ple of years that the technology is available 
to make this type of network happen. For 
example, consider the >500 million COVID-
19 vaccines administered and the millions 
of COVID-19 test results recorded in a lit-
tle over 1.5 years. All these data have been 
captured locally and shared with state agen-
cies and CDC. From there, the information 
is transferred to universities such as Johns 

Hopkins and reported in The New York Times 
overnight. If we can achieve this sharing with 
COVID-19 data, we can do it with other data. 
Another example of a public health network 
is the Community Well-Being Index, a web-
site that reports on nearly 600 data points 
broken down by almost every county in 
the U.S. (https://wellbeingindex.sharecare.
com). The information is then shared openly 
around the country to improve health. Envi-
ronmental health can and should learn from 
these examples to build a vast network of 
data that will help create a more informed 
workforce for our communities.

I am not suggesting that everyone use the 
same database or put all their data on an 
open-facing database. In many cases, we are 
not able to do that for legal reasons. We must, 
however, start looking at the obstacles stand-
ing in the way of quick and easy data shar-
ing capabilities. The first thing that needs to 
change is our mindset that data are ours and 
we must protect it at all costs. That is crazy 
and violates our social philosophy to do the 
most good for the most significant number of 
people. There are many lines on a map and 
we see that our world is getting smaller each 
day. Lines on a map do not stop the progres-
sion of disease and illness, but it has built bar-
riers in our minds and policies for decades. 
Foodborne illnesses spread rapidly across the 
country. West Nile virus spread from coast 
to coast in only a couple of years. To combat 
what ails us, we need to know more.

I am not an information technology spe-
cialist but having worked with the Partner-
ship for Food Protection to create an inte-
grated food safety system, I have learned 
that to share data, creating a data dictionary 

To combat what ails us, 
we need to know more.
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is crucial. The data dictionary builds a foun-
dation so that different databases speak the 
same language. FDA has started doing some 
of this work in the manufactured foods arena.

Once information is given a common name, 
it must be stored so that others can access the 
data. Access to data needs to be down two-ways 
or in a push–pull manner. Users must provide 
and retrieve the information, or they will not 
feel that it is of any use to participate in shar-
ing. Formal agreements and metadata can be 
created to communicate what participants or 
data users are getting and why the information 
was created. Policies, rules, and regulations can 
prevent the misuse of these data.

While we learn to share data, we also need 
to teach our workforce how to use the power of 
this information. Many environmental health 
professionals are great at collecting informa-
tion, yet most do not analyze and interpret 

what they have. Collaboration with research 
facilities and academia can teach us how to use 
data to make better predictions on water and 
air contamination, where we are most likely to 
have a foodborne illness, and when and where 
the next disease outbreak will occur. Informa-
tion can even be used to determine workforce 
shortages or how to best use existing resources 
to prevent an outbreak.

Having good data will also help environ-
mental health professionals gain a seat at the 
policy making table. Healthcare profession-
als, community planners, elected officials, 
and many others need data when making 
decisions. If we have data they seek, we will 
be invited to share it. Many of us already 
experience this inclusion in the process of 
public health department accreditation as 
environmental health data are used to help 
meet several accreditation requirements.

As I write this column, many of us in the 
NEHA leadership and staff have discussed 
creating some type of data lake. What infor-
mation can we capture? How and where 
can we store it? Who will benefit from the 
information? How will the data improve our 
profession and the health of the public? Can 
those professions and individuals outside of 
public health benefit? The possibilities are 
endless. I say that if you build the network, 
the users will come.

Let me know what you think. Is this too 
futuristic? Is the thought of data collection, 
storage, and use essential, or is it a waste of 
time and money? 

	 Y O U R  ASSOCIATION

President@neha.org

T he NEHA Endowment Foundation was established to enable NEHA to do more for the environmental 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 1 year; additional contributions will move individuals 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 call NEHA at (303) 756-9090. You can also donate 
online at www.neha.org/donate. Thank you.
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Introduction and Background
Heat injuries affect >2,500 U.S. Armed Forces 
personnel annually (Armed Forces Health 
Surveillance Bureau, 2017). Incidence of mil-
itary heat injuries, in general, and heat stroke, 
specifically, have steadily increased in recent 
years (Kodack, 2019). In 2018, 578 cases of 
heat stroke and 2,214 cases of heat exhaus-
tion were reported across all four branches of 
the military, which equals an incidence rate 
of 0.45–1.71 per 1,000 person-years (Armed 

Forces Health Surveillance Branch, 2019). If 
each of these cases resulted in hospitaliza-
tion in the civilian sector, it would equate 
to nearly $9,000/case, $25,128,000/year, or 
$250 million over 10 years (Schmeltz et al., 
2016). These numbers do not reflect addi-
tional personnel replacement costs should 
the hospitalized personnel no longer be 
able to fulfill their military positions. From 
2008–2018, military costs were estimated at 
nearly $1 billion for heat injuries resulting in 

life-threatening conditions and included lost 
duty time, medical treatment, and medical 
evacuations, which all have negative impli-
cations for mission readiness (Army Public 
Health Center, 2021; DeGroot et al., 2015). 
Heat injuries, including exertional heat ill-
ness (EHI), account for a significant portion 
of nonbattle injuries (Armed Forces Health 
Surveillance Branch, 2019; Lilley, 2017).

EHI is defined as a group of heat-related 
illnesses caused by bodily responses to 
physiological reactions and environmental 
conditions during activity (Casa et al., 2015; 
Kazman et al., 2018). Although an EHI often 
occurs in hot and humid environments, one 
can occur in normal conditions depending 
on a person’s physical condition and the 
type of activity. EHIs include heat syncope, 
heat exhaustion, heat stress, and heat stroke, 
with each type of heat injury carrying a set of 
signs and symptoms that fit their respective 
case definitions (O’Connor & Casa, 2021).

Across occupations, heat stress and heavy 
physical activity are associated with physical 

Abst ract 	 Exertional heat illness (EHI) presents significant risks 

for National Guard (NG) disaster response teams, especially when they 

are performing operations in impermeable personal protective equipment 

(PPE). Impermeable PPE does not allow passage of air or fluids either 

from the outside or inside of the equipment. While EHI prevention and 

management strategies are well documented, these strategies do not account 

for the additional heat-related risks NG teams confront when responding 

to disasters requiring PPE that protects against any hazards. NG personnel 

who wear the full gamut of impermeable PPE (including Tyvek coveralls and 

respirators) experience core body temperature increase as a result of built-

up body heat or accumulated perspiration.

We conducted a qualitative descriptive study using thematic analysis with 

three focus groups to identify EHI-related factors during disaster response 

operations that require PPE. We organized focus group data into phases of 

disaster response operation: pre-event, event, and post-event to reflect four 

conceptual groups: human (host), agent (energy transfer), environmental, 

and workplace/social conditions. Participants identified 12 themes covering 

the 3 phases and situated in the 4 conceptual groups. Results of this study 

serve as an evidence-based foundation for enhancing pre-event, event, and 

post-event assessments administered by NG medical personnel and can be 

applied to other professionals who are required to wear PPE.
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College of Nursing

Gail Oneal, PhD, RN 
Washington State University,  

College of Nursing

Mary Lee Roberts, PhD, RN 
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Application of Haddon’s Matrix 
in the Exploration of Factors  
Related to Exertional Heat Illness 
in Disaster Responders in the  
U.S. National Guard
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fatigue, impaired cognition, and improper 
use of personal protective equipment (PPE), 
which put workers at risk for on-the-job 
injuries, illness, and death (Jacklitsch et al., 
2016; Varghese et al., 2019). Because military 
personnel often train or work in hot environ-
ments, heat illness is a serious injury risk. 
Experts have expressed growing concern 
that EHI is a high priority for injury preven-
tion within the military (Goforth & Kazman, 
2015; Hosokawa et al., 2019; Office of the 
Under Secretary of Defense for Acquisition & 
Sustainment, 2019). Understanding the pre-
dictors of EHI is important to the safety of 
military service members and the overall mis-
sion. Despite knowledge of risk factors for 
heat illness and prevention strategies, annual 
rates of heat-related illness and injury con-
tinue to increase in the U.S. military (Armed 
Forces Health Surveillance Branch, 2019).

The National Guard (NG) is the U.S. military 
organization responsible for national defense 
and disaster response. Specialized NG teams 
(e.g., Homeland Response Force [HRF] and 
Chemical, Biological, Radiological, Nuclear, 
and Explosive [CBRNE] Enhanced Response 
Force Package [CERF-P]) are responsible for 
the emergency response to disasters, often in 
field situations and in stressful, hot, and/or 
humid environments (Matthews, 2016; Wash-
ington National Guard, 2018). In addition, 
most NG personnel are reservists who serve 
only on a part-time basis with training once 
a month and a longer 2-week period during 
the year; as such, reservists might not be accli-
mated to a training site or physically fit for 
some tasks. Therefore, service personnel are 
often at risk for EHI, especially when wearing 
full-body PPE that is designed for hazardous 
situations (Potter et al., 2019). 

Full-body PPE is impermeable, trapping 
heat and perspiration. It requires the use of 
Tyvek suits, respiratory breathing masks, 
rubber gloves, and boots. Recommenda-
tions and tools have been developed to assess 
health risks, including EHI, during military 
or athletic performance (Army Public Health 
Center, 2016; Hosokawa et al., 2019; Miller 
et al., 2021). Tools described in the literature, 
however, are population-specific, may not 
evaluate EHI specifically, and many have not 
been validated. Moreover, an easy-to-use EHI 
assessment tool with corresponding medical 
management applications is not available or 
used by CERF-P/HRF teams. A set of guide-

lines specific to EHI, in addition to this easy-
to-use assessment tool, is needed to facilitate 
use of best practices by CERF-P/HRF medics 
who care for NG personnel, especially those 
using full-body PPE.

Despite what is known about EHI and its 
underlying pathophysiology (Navarro et al., 
2017; O’Connor & Casa, 2021), we do not 
understand how all the associated factors 
affect an individual’s susceptibility (Stacey 
et al., 2014). Intrinsic predisposing factors 
for EHI include participant health status and 
age, which contribute to EHI risk regardless 
of gender. Those individuals with sickle cell 
trait or a prior history of EHI are at higher 
risk for subsequent EHI based on uniquely 
different physiological processes. In addi-
tion, high motivation of military personnel 
to continue the mission despite physiologi-
cal warning signs can lead NG personnel to 
ignore the early signs of EHI or delay seek-
ing treatment (Goforth & Kazman, 2015; 
Hosokawa et al., 2019).

Extrinsic factors such as ambient air tem-
perature, wet-bulb temperature, medication 
use, or clothing type worn also generate risks 
for EHI in military personnel (Kazman et al., 
2018). Usual hierarchy of controls is used 
when considering EHI: acclimatization, engi-
neering controls, administrative controls, 
and PPE (Department of the Air Force, 2020; 
Department of the Army, 2016). General 
safety controls include training, heat stress 
hygiene practices, and medical surveillance 
(Centers for Disease Control and Prevention, 
2020; Dehghan et al., 2013; Department of 
the Air Force, 2020; Department of the Army, 
2016; Jacklitsch et al., 2016; Moore et al., 
2016). It is unclear, however, how general 
controls and fitness affect overall risks for 
EHI in NG personnel while they are wearing 
PPE during training and actual events. Iden-
tification of inherent factors that put an indi-
vidual at higher risk is needed. In addition, 
identification of general controls used for 
treatment and management of EHI, in rela-
tion to those factors, could assist in develop-
ing a tool that could mitigate EHI injury.

Presently, a standard medical screening 
and assessment form (SF-600) is used dur-
ing CERF-P/HRF exercises and live disas-
ter deployments to identify current physi-
cal fitness and potential health risks. Using 
the SF-600, NG personnel are screened and 
assessed by medics before and after any 

CERF-P/HRF exercise or deployment. The 
form does not, however, capture all of the 
factors associated with EHI; moreover, health 
personnel using the form to do assessments 
might not be familiar with EHI symptoms.

A project is underway to enhance the 
SF-600 by including the addition of key EHI 
risk factors and referencing best practices in 
field and clinical management guidelines. 
The project aims to expand the SF-600 into 
an evidence-based tool for military health 
professionals to use in the field for imme-
diate assessment of service personnel in an 
effort to reduce and prevent EHI events. 
Two major aims, each with multiple steps, 
were developed for the project: 1) revise the 
current SF-600 form to add missing heat 
risk data required to identify EHI severity 
and to incorporate current best practices 
related to managing EHI risk and 2) con-
duct a pilot study to inform content validity 
of the revised SF-600 and the relevance of 
guidelines for field and clinical management 
of heat injury and illness. Additions to the 
SF-600 based on this project will provide 
an EHI severity score and a deployable risk 
score as part of in-field assessments.

As a final step, the revised SF-600 will 
serve as an EHI risk assessment tool with 
corresponding field and clinical manage-
ment guidelines and will be pilot tested in 
two NG disaster training exercises. The first 
step of aim 1, which is the focus for this 
article, was to identify and prioritize fac-
tors related to EHI severity via expert focus 
groups of medical personnel, CERF-P/HRF 
medics, and other military and community 
experts. For these focus groups, the guiding 
research question was: What are the unique 
NG military factors that potentiate EHI risk? 
Haddon’s Matrix, a conceptual framework for 
injury prevention, was followed to identify 
the factors related to EHI during NG disas-
ter training. In this article, we describe how 
the framework of Haddon’s Matrix was used 
in conjunction with focus groups to iden-
tify EHI factors related to recognition of EHI 
symptoms, and the risks of returning to duty.

Methods
This study used a qualitative descriptive 
focus group design and deductive thematic 
analysis reflecting the Haddon’s Matrix con-
ceptual framework to identify and prioritize 
factors related to EHI symptoms.
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Application of Haddon’s Matrix to 
Exertional Heat Illness Factors
Haddon’s Matrix guided the extrapolation of 
risk factors related to EHI during NG training 
exercises from the shared experiences of mili-
tary healthcare personnel and athletic train-
ers who have knowledge of and experience 
with managing EHI. This theoretical model 
has been applied to injury, violence preven-
tion, and trauma care and is appropriate for 
EHI (Bell et al., 1999). Haddon’s Matrix uti-
lizes the epidemiological triad model (i.e., 
human, agent, and environment) to examine 
factors related to the stages of an event when 
injury occurs, three levels of prevention, and 
the development of interventions (Bell et al., 
1999). After identifying risk factors, the matrix 
can be adapted and used to evaluate options 
for preventing and reducing harm as well as to 
identify primary, secondary, and tertiary pre-
vention strategies for stages of an event.

Prior to conducting the focus groups, we 
developed a Haddon’s Matrix for EHI risk 
factors for NG personnel who were wearing 
Tyvek suits during training exercises (Table 
1). The current SF-600 assessment form, mili-
tary and sports literature, and existing military 
and health guidelines informed the main fac-
tors for the matrix cells (Armed Forces Health 
Surveillance Branch, 2019; Casa et al., 2015; 
Department of the Air Force, 2020; Depart-
ment of the Army, 2016; Jacklitsch et al., 2016; 
Webber et al., 2016). The matrix was used to 
develop interview questions for the focus 
groups and then used to guide the analysis.

Population and Setting
Focus group participants included enlisted 
and officer NG personnel, retired NG person-
nel, civilian health professionals, and athletic 
trainers who were experienced in managing or 
identifying EHI and its sequelae in a military 

or athletic context. Using purposive sampling, 
research personnel identified participants who 
had CERF-P/HRF experience and local athletic 
trainers who were familiar with EHI. Focus 
groups were held over two months in 2018. 
Military healthcare personnel completed focus 
groups at one of two geographically distinct 
military bases; community-based participants 
completed their focus groups in a university 
classroom setting.

Data Collection
A summary table of existing military and 
nonmilitary EHI risk assessment guidelines 
and the SF-600 form were distributed to par-
ticipants prior to their focus group so that 
they could familiarize themselves with con-
cepts and current recommendations related 
to EHI. After consent was obtained, the pur-
pose of the focus groups was explained and 
demographic information was collected. 

Haddon’s Matrix for Risk Factors of Exertional Heat Illness (EHI) During Military Disaster Exercises

Human
(Military Service Personnel)

Agent
(Energy Transfer Providers 
and Equipment, Behaviors, 

Actions)

Environment

Physical Environment  
(Terrain, Heat and Weather 

Conditions)

Workplace/Social Environment 
(Military Norms, Culture, 

Policies, Regulations)

Pre-event •	Personal characteristics (age, 
gender, high-risk group, BMI)

•	Fitness and acclimation
•	Behaviors/actions prior to 

exercise (sleep, diet, stress, 
hydration, use of alcohol and 
medications), withholding 
information

•	Knowledge of prevention and 
own signs and symptoms of EHI

•	Pre-exercise health 
assessments

•	Setup and organization of 
military health assessment 
areas (e.g., screening, flow  
of traffic)

•	Hot weather conditions
•	Type of geography (e.g., hilly, flat)
•	Time of year
•	Wet-bulb temperature

•	Attitudes about risks
•	Support structures
•	Officer examples or orders
•	Enforcement of regulations  

and policies 
•	Evaluation and treatment plan 

in place
•	Multiple assessment team 

members and appropriate staff

Event •	Participation in exercise (role)
•	Quality of personal protective 

equipment
•	Heat stress response 
•	Prior heat injury

•	Tyvek suits 
•	Activities they are required to do 

(intensity and duration)
•	Assessment team member 

knowledge

•	Heat
•	Humidity
•	Amount of time in suit
•	Amount of sunlight

•	Good communication sources 
and plan

•	Ability of unit to complete 
exercise

•	Good observation of early 
symptoms while in suits

•	Personnel reports signs/
symptoms during exercise

Post-event •	Ability for recovery/return to duty •	Post-exercise health risk 
assessment, recognition of EHI 

•	Referral/first aid station
•	Monitoring
•	Rapid cooling and/or immediate 

transport

•	Area for immediate assessment 
or treatment

•	Rest and recovery areas
•	Distance to hospital

•	Debrief team
•	Review assessment and triage 

protocols and regulations

TABLE 1



	 April 2022 • Journal of Environmental Health	 11

Focus groups took 45–60 min and were led 
by a qualitative expert as a moderator.

Semistructured questions derived from 
our Haddon’s Matrix of risk factors for EHI 
during military exercises were posed to the 
focus groups and discussions were digitally 
recorded. During the focus groups, concep-
tual notes were recorded on display boards 
that were prepopulated with headings from 
the columns and rows of the Haddon’s Matrix, 
but without the preidentified factors. Much 
of what was discussed during the focus group 
sessions centered on exploring and identify-
ing possible factors that put NG personnel at 
risk for EHI when responding to a disaster 
while wearing Tyvek suits.

Institutional review board approval was 
obtained from Washington State University 
and secondary review was conducted by the 
Human Research Protection Office of the U.S. 
Department of Defense for final approval.

Data Analysis
A nurse researcher with qualitative methods 
expertise led the analysis team. Following the 
steps outlined in Braun and Clarke’s (2006) 
method for thematic analysis, researchers 
began the analytical process by reading each 
transcript and the notes from each display 
board multiple times while writing down ini-
tial ideas. Next, focused, line-by-line coding 
was completed to identify ideas and themes 
relevant to EHI health risks. Codes that were 
agreed upon were then aligned to the prede-
termined cells within the Haddon’s Matrix for 
EHI. Themes with subthemes were developed 
from the codes to reflect the most general ele-
ments and ideas important to a matrix col-
umn and row. Finally, themes were reviewed 
in relation to the coded extracts and the total 
data set was defined and named.

Results

Demographics
Across the three focus groups, 27 NG person-
nel, civilian health professionals, and athletic 
trainers participated (Table 2). Most partici-
pants identified as male (n = 20). The mean 
age of participants was 46.2 years. Partici-
pants reported a range of professional licen-
sures, with over one half (n = 15, 56%) hold-
ing graduate degrees. Of the participants, 
81% (n = 22) were currently in the military 
at the time of the focus groups. Over 80% (n 

Demographics of Focus Group Participants

Demographic/Training Experience Participant Response (N = 27)
# (%)

Age (years) M = 46.22, SD = 8.69

Sex

Male 20 (74)

Female 7 (26)

Racial background 

White 19 (70)

Black or African American 1 (4)

Asian 3 (11)

Hawaiian Native or Pacific Islander 0

Other: Mexican American 1 (4)

Multiracial a 3 (11)

Ethnic background 

Hispanic 3 (11)

Non-Hispanic 24 (89)

Highest level of education

Associate or vocational degree 2 (7)

Bachelor’s degree 10 (37)

Master’s degree 5 (19)

Doctoral degree b 10 (37)

Professional licensure

Medical doctor 7 (26)

Physician assistant 3 (11)

Registered nurse 5 (19)

Certified athletic trainer, certified registered nurse anesthetist, 
doctor of pharmacy

4 (15)

Current military involvement

Civilian 5 (19)

Enlisted 6 (22)

Officer 16 (59)

Experience with disaster or mass casualty trainings or events

No c 3 (11)

Yes 23 (85)

Role in a disaster or mass casualty training or event d

Participant 8 (30)

Medical triage 21 (78)

Administrative 5 (19)

Other 2 (7)

Note: The sample population included participants from three sites: base 1 (n = 13), base 2 (n = 9), and the community (n = 5). 
Columns might not sum to total of 100% due to rounding and/or missing data. Some categories are not mutually exclusive.
a Identified as both Asian and Native American.
b Includes doctor of medicine (MD).
c Experience with extreme heat illness at the individual level and not at the mass casualty level.
d Categories are not mutually exclusive.

TABLE 2
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= 23) had some disaster training and over 
75% (n = 20) had worked in medical triage at 
some type of disaster training event.

Preventing Exertional Heat Illness 
and Death in Military Personnel
The overarching concept of preventing EHI 
and death in military personnel explained the 
participants’ experiences and perceptions of 
EHI and prevention strategies. Throughout 
all focus groups, participants acknowledged 
the importance of being able to accurately 
assess EHI so that the occurrences of heat 
stroke and death are reduced and prevented. 
Analysis of the interviews and notes revealed 
that the three main risk factor areas—human 
elements, agents, and environment (environ-
ment was further divided into two sections, 
physical and workplace/social)—had themes 
that described the various concepts impor-
tant to each phase of a potential EHI event. 
These themes were then aligned to cells in 
the matrix as areas to explore for prevention 
strategies for NG personnel who are at risk 
for EHI (Table 3).

Defining Exertional Heat Illness
Each focus group defined EHI similarly. Par-
ticipants understood the ramifications of an 
EHI event and most, including the athletic 

trainers, had seen at least one heat stroke inci-
dent. EHI was explained by the participants in 
simple terms, “When your body experiences 
some adverse reaction to too much heat,” and 
in very detailed medical terms, “Unintentional 
exogenous hyperthermic exposure resulting 
in alterations in homeostatic dysregulation.” 
Each participant knew, however, that EHI was 
the cause of injury and possible death if not 
treated immediately, which is especially true 
for NG personnel during training and active 
disaster events.

Human Elements Themes
Human elements included attributes, atti-
tudes, health behaviors, and other elements 
that make the individual (e.g., NG military 
personnel) vulnerable to an EHI incident. 
Important concepts in the pre-event phase 
included factors that could be controlled 
(e.g., ingesting substances or medications, 
sleeping, hydrating, keeping fit, not dis-
closing health information, and risk-taking 
behaviors such as drinking alcohol) and 
factors that could not be controlled (e.g., 
specific health conditions and genetics). Fit-
ness included physical ability and acclima-
tion to the training site. As one of the focus 
group participants commented: “As sum-
mer approached, many of them aren’t accli-

mated…we see a big uptick in incidents. The 
cadets will come in ill-prepared, not physi-
cally ready for the exertional burden.”

Many participants discussed the use of 
prescribed and over-the-counter medications 
and supplements that affect performance. 
Others noted use of illegal drugs and alcohol 
prior to training as problematic. One impor-
tant finding, however, was the nondisclo-
sure of information. One participant noted, 
“I’ll see people the day before using alcohol. 
And then when I see their questionnaire, it’s 
checked no.” There were many examples of 
personnel who withheld health information 
that later affected performance or caused an 
EHI incident. Additionally, several partici-
pants suggested that women should get addi-
tional attention when pregnant as one way 
to reduce risks because hormonal responses 
change and risks increase with heat.

Uncontrolled factors were also discussed, 
including sickle cell anemia, undiagnosed 
psychological issues, and that one incidence 
of heat-related illness predisposes an individ-
ual to a future EHI.

Concepts pertaining to the event phase 
were those that related to human function 
and included personal characteristics (e.g., 
being hydrated, motivation), and physiologic 
reactions during the event (e.g., capacity to 

Themes Characterizing the Haddon’s Matrix Cells for Prevention Strategies of Exertional Heat Illness (EHI) 
and Death in Military Personnel

Human Agent Environmental

Physical Environment Workplace/Social Environment

Pre-event Influences on military personnel: 
controlled (risk taking, fitness, 
substance use, withholding 
information, medications) and 
uncontrolled (health conditions, 
genetics, age)

Dynamic properties with potential 
to influence EHI risk: substances, 
assessment/screening, 
preparation activities

Meteorological conditions affecting 
risk: weather, season, ecoclimates 
(jungle, arctic), water availability

Cultural practices and traditions: 
readiness and culture-driven 
policies and procedures

Event Effects on human function: 
personal (hydration, motivation, 
fitness, BMI) and inherent 
conditions (capacity to regulate 
heat) experienced due to 
behaviors and genetics

Actively affecting EHI outcomes: 
protections/equipment, team 
knowledge, organizational barriers, 
workloads

Conditions conducive for EHI: hot 
and humid, temperature, radiant 
heat/no shade, work location 
(outdoors, cockpit)

“Ways of being in the work:” ways 
of doing that put people at risk, 
sociocultural conditions in the 
workplace, hierarchy

Post-event Human response to heat 
illness: symptomatic (passed 
out, seizures, poor vital signs, 
truthfulness) and recovery 
response (trajectory and needs)

Treatment-related agents 
for symptoms of EHI: referral 
procedures, monitoring expertise, 
treatment/transport abilities and 
knowledge

Complications: limitations (shade/
radiant heat), local geography 

The-buck-stops-here versus 
passing-the-buck attitudes: 
degree of responsibilities, 
decreasing EHI risks, knowledge 
claims

TABLE 3
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regulate). Several participants noted that 
some personnel have an exceptional drive to 
continue work under duress, putting them-
selves at risk: “They will minimize any symp-
toms they’re having because they don’t want 
to miss out.”

NG personnel are evaluated post-event 
immediately after taking off the Tyvek suits 
and are monitored for EHI. Early treatment 
can be initiated in this field setting and 
includes rapid cooling, hydration with or 
without electrolytes, and repeated vital sign 
measurements before determination of the 
need to transport to a medical facility. Trans-
port is not delayed in the event of heat stroke, 
with rapid cooling initiated and intravenous 
access established prior to transport. Con-
cepts important to the post-event phase dealt 
with the human response to heat illness. Par-
ticipants noted, “A couple of guys just com-
pletely collapsed and went unconscious,” 
“We get hyponatremia and seizures,” “They 
survived and did fine, but their core tempera-
ture was up in the hospital a lot longer than 
we wanted.”

Agent Themes
Agents are factors that have some effect on 
energy transfer or factors that increase risk 
for or cause injury. These agents can include 
the actual instructions, instruments, or treat-
ments rather than the actions of doing, which 
are considered human elements. Many agents 
are dynamic, meaning they have varied effects 
pre-event. Many participants talked about 
agents that caused problems such as specific 
medications or substances: “Antihistamines, 
decongestants, nonsteroidals. It’s over-the-
counter. No one thinks about it—they all 
either dehydrate you or make it so you can’t 
sweat.” Others, however, pointed out that 
equipment, education, or assessment proce-
dures can help prevent severe illness. Par-
ticipants noted, “We have to have cold tubs 
ready,” “If instead of prescreening the morn-
ing of, we prescreened the evening before…
then we could talk to them…[about] what 
you need to do tonight in the next 12 hours.”

During the event there are different agents, 
such as procedural orders or policies, that 
actively affect outcomes. Participants stated, 
“Standing at attention with 100-degree 
weather,” “We don’t have rectal temps.” 
Additionally, one finding was about “who” 
was assessing personnel as they came from 

the field and the assessor’s knowledge of 
EHI: “We had a…psych PA [physician assis-
tant] and he gave pushback, asking, ‘Why are 
those two getting IVs?’ It was like, I mean—
they need it.” 

Other agents designed to protect person-
nel, such as full PPE, can also be the cause 
of EHI during an exercise. One participant 
noted that what is worn under the PPE can 
make a difference: “…usually it’s their PT 
[physical training] uniform, because it’s far 
more comfortable to wear…than ABU [cam-
ouflage combat uniform] pants and a shirt. 
There were some that did not have their PT 
uniforms, so they wore ABU pants and sand-
colored t-shirts. That was a major identifier 
as far as who was very high risk…I don’t 
believe they have in writing a standardized 
uniform to wear underneath full PPE.”

Post-event, agents can include equip-
ment, personnel, procedures, or policies that 
dictate treatment and possible transfers to 
healthcare facilities: “Some of the common 
characteristics of [incidences leading to] 
death were those who called the ambulance 
first and continued to assess versus [the life-
saving approach of] cool first and transport 
second,” “If you’re not measuring core tem-
perature, you really can’t use anything else to 
substitute for that,” “Ice buckets…stick their 
hands in ice buckets and put an ice towel on 
their heads.”

Many comments focused on decisions 
based on assessment data: “It’s a go/no-go. 
They get to the no-go stage [can’t go back 
into the field] when they need fluids.” Several 
stated that some field exercises are in areas 
where there are no nearby healthcare facili-
ties or no ability to get ice for cooling, which 
affect human outcomes. One way a number 
of participants tried to prevent further prob-
lems post-event, however, was through edu-
cation to those who exit the suits and need 
extra assessments before being cleared.

Environment Themes
There are two subdomains within the envi-
ronment theme: physical and social. While 
many factors in the physical environment 
are associated with EHI, it is also necessary 
to explore social environment factors. The 
social settings and support that define the 
culture of the workplace, policies, and per-
sonal interactions are important to how EHI 
is understood and prioritized. One important 

finding for this area is that there was little 
discussion about the relation to the physical 
domain and much more attention given to 
the workplace/social domain.

Physical Environment
Concepts related to the physical environ-
ment were those aligned with meteorological 
conditions or geography, and the place where 
training or the disaster event happened. 
Pre-event concepts related to the environ-
ment that were discussed as increasing risk 
included weather, seasons, water availability, 
and ecoclimates. Conditions during the event 
that affected EHI included humidity, lack of 
shade, radiant heat in work or rest zones, 
working in areas that increased risk such 
as outside or in a cockpit, and temperature 
spikes. The only EHI post-event concepts 
in the physical environment discussed were 
complications of geography (e.g., road condi-
tions to access healthcare facilities) or field 
conditions (e.g., lack of availability to pro-
vide shade or reduce radiant heat as person-
nel recover from an event).

Workplace/Social Environment
Much of the discussion in all the focus groups 
centered on the workplace/social environ-
ment. Themes included pre-event military 
and other cultural practices and traditions, 
event “ways of being in the work” (e.g., the 
socioculture conditions and hierarchies of 
ways of doing work that put people at risk), 
and post-event the-buck-stops-here attitude 
versus a passing-the-buck attitude (e.g., dif-
ferent military branch practices affecting per-
sonal responsibilities, attempts to decrease 
EHI risks, and knowledge claims). The work-
place/social environment was important to 
the participants, who saw this area as where 
underlying factors of EHI are—and therefore 
where change could take place.

Pre-event concepts involved readiness or 
being prepared for an EHI occurrence and the 
policies or cultural practices that are driven 
by different military branches or other agen-
cies. Participants noted that EHI preparation 
was key, education was necessary for preven-
tion, and that appropriate staff and policies 
needed to be in place; without these ele-
ments, personnel were at risk. Some discus-
sions centered around getting the team ready, 
with participants noting, “You know with 
education and that team mentality, you can 
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get the team to minimize their human factors 
and other factors [for EHI];” “Unless you can 
build not only their mission set [but also] 
their mettle, they’re not going to focus on it 
[preparation for exercises and decreasing EHI 
risks]. It’s the culture. Our token theory was 
that safety was third. You can capitalize on 
that team mentality, though;” “It’s a different 
philosophy. Like when you’re infantry and 
you’re in there and your squad is your team, 
like that’s your family.” 

Having the proper medical team that 
used best practices was noted, yet many of 
the medical staff are not always qualified 
or ready. Participants noted, “Some of our 
medics are not medics full time;” “We never 
practice medicine. All it is is pushing people 
through. So, when you talk about medicine, 
this [focus group] is probably the most we’ve 
ever talked about medicine in these exer-
cises. And I think, someone comes in with an 
extreme heat stroke—what is our treatment 
plan for that? It’s basically based off of what 
our ER provider does on the job.” 

Also discussed was a lack of assessing for 
cultural practices such as fasting or taking 
specific days off: “I think in some people, 
you may see it [fasting]. In Muslim cultures 
if it’s Ramadan, they’re not taking anything 
from sunrise to sunset. In bodybuilding, 
they [do] intermittent fasting.” In addition, 
participants explained that different military 
branches play a big role in how they see the 
“person” (as a valuable investment or as a 
means to an end) and this mindset affects 
how much effort is put in to developing EHI 
readiness policies that protect and support 
personnel during events.

Event concepts included looking at the 
ways that work puts people at risk. Issues 
involved the work culture, the nature of 
work, actual procedures, and a lack of experi-
ence and knowledge of EHI by midlevel com-
manders. A participant in the medical field 
shared, “There’s been situations where the 
medical personnel had to act as advocates for 
the patient because their supervisor was like, 
‘Okay we need to get you back out there.’ And 
we’re saying, ‘No, they are not okay.’”

One participant shared how bad instruc-
tions before transport to the field led to a 
number of personnel being dehydrated 
before arriving: “We leave here in this big 
old caravan…and we’re not stopping for 3 
hours, so ‘you all better not drink and hold 

it (urinating).’” Another revealed a view 
about one military branch that was shared 
by a number of participants: “Their men-
tality is, ‘Put this suit on. I don’t care how 
sick you are. You’re gonna suit up again.’ 
Some individuals have had like two or three 
heat exposure illnesses and they’re right 
back in the suit.” Focus group participants 
believed that the attitude of the branch was 
just “next guy up.” Other issues discussed 
included the pressure to not pull personnel 
out of teams when they had EHI symptoms, 
going up the hierarchy chain of command 
to protect personnel, monitoring work–rest 
cycles that might or might not be followed, 
lack of protocols, and disregard versus acute 
attention about EHI in different military 
branches. Participants commented, “We did 
not have experience with multiple people 
with heat exhaustion at one time. And it 
would be good to have a protocol so that 
you are prepared for that;” “We do not have 
enough teams for the work–rest cycle.”

Post-event concepts had to do with 
whether the workplace culture increased or 
decreased the degree of responsibility for EHI 
occurrences, if there was an environment 
that welcomed suggestions and change, and 
if the workplace promoted expert knowl-
edge and by whom. Many participants who 
were in the military noted throughout this 
theme that military branches have different 
practices in all phases of EHI. In the post-
event stage, it was noted in one particular 
branch that there is a lot of policing, over-
sight, and education, with a resulting reduc-
tion of EHI cases as compared with other 
branches. One participant noted, “We’re all 
very good about policing that [pretraining 
assessments] up. That’s probably why we 
have a lot fewer heat stress injuries than 
maybe the other services do.”

The athletic trainers in the focus groups 
agreed with these actions and noted that by 
implementing evidence-based standards, 
they have had only 2 collapses with full 
recoveries in 26 sports seasons. Some noted 
that there was still the problem of a nonmed-
ical officer in the field deciding personnel 
actions, although recommendations are given 
by medical officers, due to the hierarchy of 
command and lack of policies that would 
change procedures in all branches. One main 
discussion point many athletic trainers noted 
was that rectal temperatures (considered the 

gold standard) should be used in assessments 
when EHI symptoms are present. Rectal tem-
peratures, however, are not part of military 
policies or procedures, and therefore are not 
done due to an aversion of having a rectal 
temperature taken.

One participant, however, noted that reflec-
tion has been a way to change things through 
prevention via officer education: “The hard 
part is we injured a number of cadets in the 
training process. There were a lot of different 
factors. No one was trying to do it, but it ended 
up happening. So, we started doing more edu-
cation up front early in the academy…before 
they train each day, they gotta weigh in…urine 
and its color in correlation to hydration sta-
tus…there’s cutpoints where…they are pulled 
out of activities and have to rehydrate before 
there’s an injury.”

Another participant shared, “I’ve seen peo-
ple who have had previous heat illness inju-
ries. We marked them with tape to say this 
person was injured.” Participants agreed that 
NG personnel needed more education to learn 
to police themselves, and policies and proce-
dural changes need to be made and should 
come from experts in the field of EHI and 
not necessarily from those in a higher level of 
command. Also, several participants suggested 
that those policies may need to be made uni-
formly outside of the military branches.

Discussion
Haddon’s Matrix has been used in studies to 
uncover the actual risks and causes of inju-
ries as well as to develop prevention strategies 
(Deljavan-Anvari et al., 2012; Espitia-Harde-
man & Paulozzi, 2005; Haddon, 1980). We 
used Haddon’s Matrix as a conceptual frame-
work to conduct a literature search to clas-
sify EHI risk factors in a military population, 
to develop interview questions, and to guide 
data analysis. While areas of EHI risk were 
found across all cells of the matrix, one sig-
nificant finding was the overwhelming focus 
by all participants on workplace/social fac-
tors. Although it is known that each military 
branch has mission-specific protocols and 
procedures, military medical literature recom-
mends standardized assessment and treatment 
for EHI events. Without the use of the matrix 
to develop interview questions, this area of 
concern could well have been missed.

NG personnel can have an increased risk 
for nonbattle injuries of all types due to dif-
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ferences in training and baseline levels of 
health and fitness (Riddle et al., 2008). Barri-
ers in the workplace/social environment put 
military personnel at risk for an EHI, which 
can in turn increase morbidity and mortality 
rates, necessitating the promotion of preven-
tion and risk reduction. Suggestions include 
policy changes to in-field treatment, such as 
adding core body rectal temperatures as part 
of post-event assessment for individuals with 
any level of EHI symptoms.

Overall, we found and identified new risk 
factors in combination with items currently on 
the SF-600. One area of concern is the nondis-
closure or misunderstanding of health infor-
mation in the pre-assessment tool by NG per-
sonnel coming for training. Another concern 
is the rare use of rectal temperature, which is 
the best tool to determine core temperature. 
Some rationales given as barriers were that 
personnel would consider rectal temperatures 
invasive, medics might not have the proper 
equipment to perform a rectal temperature, 
and privacy concerns. As athletic trainers in 
the focus groups noted, they have been able to 
implement rectal temperature assessments on 
the sports fields without difficulty. 

Other EHI risks involve cultural practices 
such as fasting, medical personnel who lack 
EHI training, and lack of ongoing training 
about EHI for medical personnel and those 
participating in training exercises. These 
risks should be addressed prior to events. As 
a first step toward our study goal of develop-
ment of an EHI risk assessment tool for the 
military, we are integrating our findings from 
this study with current science. Next steps to 
complete the tool development process will 
include the use of a panel of content experts 
and a Delphi procedure.

After development of the risk assessment 
tool and guidelines for this study, the intent 
based on the information from the matrix, 
will be to field test them. Targeted informa-
tion from themes regarding pre-event human 
elements and agents that put people at risk 
for EHI will guide the addition of an educa-
tional component about EHI prevention for 
military personnel. This educational compo-
nent will be offered prior to disaster exercises. 
Rigor for our aim 1 involved triangulating (or 
cross-referencing) the following: subject mat-
ter experts from the focus groups corroborat-
ing our findings, use of coding protocols, and 
comparison of the tool and guidelines to the 

themes identified from the qualitative phase 
of the study (focus groups).

Limitations
Limitations for this study include the use of 
both officers and enlisted personnel in the 
focus groups, as well as the exclusive use 
of registered nurses, medical doctors, nurse 
practitioners, and physician assistants at the 
point of care. The use of a homogeneous 
environment is suggested as best practice 
for focus groups. Although the focus groups 
represented medical personnel from the mili-
tary, civilian health professionals, and ath-
letic trainers who were all experienced with 
EHI conditions and treatment, the difference 
in rank among the military personnel could 
have influenced participation of enlisted par-
ticipants. That said, all participants volun-
teered information during the focus groups.

Additionally, the use of medical person-
nel could pose a limitation. Several issues 
presented by the participants conflict with 
the current evidence, which indicates that 
practice standards might not be current. 
For instance, the use of rectal thermom-
etry is the most valid and reliable assess-
ment tool for core body temperature and 
is readily accepted among researchers, yet 
not implemented fully into practice within 
military procedures. As such, a representa-
tive sample of participants might indicate 
other behaviors that need to be elevated to 
the standard of practice in military medical 
care. In the next steps of our study, we will 
address these limitations, incorporating the 
available evidence and representing broader 
stakeholder perspectives.

Conclusion
The Haddon’s Matrix proved to be a useful 
and robust framework to list known EHI 
injury risks as noted in the literature. We used 
this information for the purpose of devel-
oping interview questions and data analy-
sis. Furthermore, the information allowed 
for coding guidelines and the development 
of themes. The main themes that emerged 
include modifiable behaviors such as poor 
sleep hygiene, behaviors that can contribute 
to dehydration such as energy drinks, aware-
ness of the effects of certain medications and 
supplements on EHI risks, acclimatization 
protocols, emphasis on how hypermotivation 
impacts the mission and individual safety, 

and the need for cooling and rest stations 
with cooling protocols for individuals pre-
senting with an EHI. 

From findings that emerged related to the 
matrix, the development of a risk assessment 
tool for the military may provide an easy-to-
use field tool to identify those most at risk 
early on, with the goal of preventing or less-
ening EHI during heat and exertional work 
conditions. Overall, the Haddon’s Matrix and 
use of focus groups allowed for the opera-
tionalization of EHI risk factor themes into 
EHI screening questions.

Findings from this study can be used to 
address EHI safety and health concerns for 
other professionals who respond to emer-
gency and disaster situations under heat 
extremes and while wearing PPE and gear. 
In addition, many of this study’s findings 
are applicable to agricultural workers who 
work in extreme weather conditions without 
additional PPE and lack shade, cold water, 
rest breaks, and education about the warn-
ing signs of EHI. As many of the risk factors 
are modifiable (e.g., insufficient sleep, con-
sumption of energy drinks), pre-deployment 
education and screening of personnel with 
potential risk factors are low-cost interven-
tions that both military and civilian supervi-
sors and leadership can implement. 
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Introduction
The popularity of food-away-from-home 
(FAFH) has been steadily increasing and is 
now a part of daily life in Korea. The sales vol-
ume of the restaurant business in Korea has 
gradually increased from 593,690 billion won 
in 2007 to 1,282,990 billion won (approxi-
mately 12 million U.S. dollars) in 2017 (Korea 
Agro-Fisheries & Food Trade Corporation 
[KAFTC], 2019). The number of food service 
outlets increased by 19% between 2007 and 
2017, and 47.8% of total food expenditure 
was for FAFH in 2018 (KAFTC, 2019). The 
consumption of FAFH has increased due to 

its convenience, both in terms of location and 
time (Barkley et al., 2016).

As the food service industry is grow-
ing, however, FAFH has become a critical 
source of foodborne disease (Griffith, 2013; 
Knight et al., 2007; Min, 2016). While res-
taurant health inspection reports are used 
worldwide, their style can vary, including 
color, narrative, quantitative data, symbol, 
and letter grade. Message formatting—such 
as language strength (i.e., how powerfully 
the message is delivered to the recipient) 
and style—impacts how a consumer under-
stands the information (Bettman & Zins, 

1979). It has been shown that the narrative 
format influences consumers to adopt rec-
ommended health messages (Dunlop et al., 
2010), whereas a letter grade might not pro-
vide enough detailed information, leading to 
incorrect interpretations (Choi et al., 2010).

Quantitative information has more impact 
to persuade individuals because individuals 
reported that they thought the message dem-
onstrates more expertise (Yalch & Elmore-
Yalch, 1984). Quantitative information, how-
ever, might decrease a reader’s motivation to 
read and process the material (Witt, 1976). 
A health inspection report with a narrative 
format had the highest message quality and 
influence on consumer response (Choi et al., 
2013). A newly developed three-tier inspec-
tion grading system has been implemented 
for the inspection certificate. 

Safety attributes are difficult to discern 
before consuming food (Kim, 2012) and are 
considered quality attributes (Yiridoe et al., 
2005). Consumers use other cues to predict 
food quality, such as government certificates 
(Henson et al., 2006). One study found that 
sensory perception of food was an indicator 
used by younger adults in China to assess a 
restaurant’s food safety (Bai et al., 2019) and 
that consumers consider the food itself as a 
food safety factor (Min, 2016). Staff appear-
ance (Griffith, 2013; Worsfold, 2006) and 
restaurant cleanliness were also considered 
indicators of food safety (Worsfold, 2006). 
Consumers also tend to evaluate food safety 
by restaurant reputation (Bai et al., 2019; Han 
et al., 2015). Although consumer perception 
of food safety issues did not affect the fre-
quency of their restaurant visits (Knight et 
al., 2007), health inspection reports did influ-
ence consumer intentions to visit a restaurant 
(Choi et al., 2019).

Abst ract 	 As more people consume food away from home, there 

is growing interest in hygienic conditions at restaurants. To respond to public 

concerns, the Korean Health Department has developed and implemented 

a new restaurant hygiene certificate system. This study investigated how 

the new restaurant hygiene certificate has been accepted by the public by 

measuring the perception of message quality and evaluation criteria for 

restaurant food safety practices. This study used an online survey to collect 

data and analyzed the data with an independent t-test, exploratory factor 

analysis, Mann–Whitney U test, and Kruskal–Wallis H test. Questionnaires 

determined restaurant hygiene certificate awareness, message quality, and 

evaluation criteria regarding restaurant food safety practices, general eating 

out behaviors, and demographic characteristics. Significant differences in 

message quality were found among respondents who were aware of the 

certificates and those who were not. There were significant demographic 

differences in the four factors respondents used to evaluate food safety 

practices at restaurants: restaurant hygiene certificates, cleanliness, sensory 

perception, and restaurant image. The results of this study suggest that the 

restaurant hygiene certificate system has been well received by the public 

but requires greater restaurant participation for enhanced public awareness.

Consumer Perception of Novel 
Restaurant Hygiene Certificates 
and Evaluation Criteria for  
Food Safety
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Reports by health inspectors deliver infor-
mation and mediate communication between 
the inspectors and restaurant managers (Kim, 
2012), as well as any consumers who read the 
reports (Choi et al., 2013). One study dem-
onstrated, however, that a hygiene grading 
system did not accurately represent a restau-
rant’s level of food safety (Bai et al., 2019). 
The authors assumed that the outcome was 
not representative of the grading system’s sig-
nificance but rather stemmed from a lack of 
public awareness (Bai et al., 2019).

In 2017, the Korean Health Department 
developed and implemented a new inspec-
tion certificate (Figure 1) that is based on a 
three-tier inspection grading system: a 90 and 
above is considered excellent (3 stars), 85–90 
is very good (2 stars), and 80–85 is good (1 
star) (Korean Agency of HACCP Accredita-
tion and Services, 2018). This new voluntary 
hygiene certificate was implemented to pre-
vent foodborne disease and ensure consum-
ers can choose restaurants that are actively 
engaging in food safety practices. Prior to 
this certificate, the “Good Restaurant” plaque 
initiated in 1994 was issued to only 5% of 
restaurants that met the requirement for food 
sanitation and good service by a borough 
office. A total of 2,162 restaurants examined, 
however, were in violation of food hygiene 
regulations and 805 restaurants were deemed 
a “Good Restaurant,” but their certificates 
were later canceled.

Therefore, more restaurants need to 
engage in food hygiene practices and notify 

consumers of those practices; these actions 
allow consumers to make more informed 
restaurant choices. As this new inspection 
certificate is voluntary for restaurants, not all 
consumers are aware of it. The health depart-
ment has not announced that this certificate 
will be mandatory for restaurants; however, 
many restaurants have requested inspections 
to obtain certification because the certifica-
tion is posted on food delivery apps for con-
sumers to see. 

During the COVID-19 pandemic, food 
delivery services have become more popular 
than ever, and consumer conflicts with res-
taurants with food hygiene issues have been 
increasing. This new certificate can be posted 
to give more information about restaurants in 
terms of food hygiene.

Research on Korean consumers and the 
new certificate system is limited. The pur-
pose of this study was to 1) evaluate the mes-
sage quality of the restaurant hygiene certifi-
cates and 2) measure the evaluation criteria 
for restaurant food safety practices.

Methods
This study used a quantitative method to 
gather data. Prior to data collection, the study 
was submitted and approved by the institu-
tional review board at Woosong University 
(#1041549-200407-SB-95). The question-
naire was active over three months (April 
28–June 29, 2020) using Google Forms, an 
online survey platform. The target popula-
tion of the study was members of the general 

public who were >20 years. The target sample 
size was determined using G*Power (Faul et 
al., 2009). A two-tailed t-test indicated that a 
sample size of 220 participants was required 
at p < .05 and a power of 95%. 

For this study, it was decided that the study 
sample should consist of Korean adults. Sev-
eral social clubs were contacted about the sur-
vey, and upon their agreement to participate, 
the survey link was sent via social network 
services and food club webpages, which have 
approximately 2,260 members. The first page 
of the questionnaire explained the purpose of 
the study and asked for participant consent. 
A total of 300 questionnaires were completed 
with a response rate of 12.8%. Screening 
excluded 3 questionnaires for inappropriate-
ness; the remaining 297 were analyzed.

Respondents were first asked if they knew 
about the current restaurant hygiene certifi-
cation (i.e., the new three-tier certificate; Fig-
ure 1). The message quality of the certificate 
was measured by six items excerpted from 
previous research (unpersuasive/persuasive; 
weak/strong; not convincing/convincing; bad 
argument/good argument; incorrect/correct; 
untrustworthy/trustworthy) on a 5-point 
Likert scale, which included statements such 
as “the message is weak (1)” or “the message 
is strong (5)” (Andrews & Shimp, 1990; Choi 
et al., 2013; Worsfold, 2006).

The second section of the questionnaire 
inquired about general eating out behaviors, 
including the average budget for eating out 
per person, weekly eating out frequency, and 
awareness of the restaurant hygiene certificates. 
The importance of the evaluation criteria for 
restaurant food safety practices was measured. 
The questionnaire contained a total of 18 ques-
tions, allowing respondents to evaluate the 
importance of things such as toilet and exterior 
cleanliness, hygiene certificates, and restaurant 
reputation (Bai et al., 2019; Griffith, 2013) on 
a 5-point Likert scale, which included state-
ments such as “I strongly disagree that toilet 
cleanliness is an important aspect of restaurant 
food safety (1)” to “I strongly agree that toilet 
cleanliness is an important aspect of restaurant 
food safety (5).”

Statistical Analysis
The collected responses were entered in Excel 
and analyzed using SPSS version 23. Descrip-
tive analyses were conducted for general eating 
out behaviors and demographic characteris-

Three-Tier Inspection Grading System

Note. Images courtesy of https://www.haccp.or.kr.
 

FIGURE 1
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tics. An independent t-test compared mes-
sage quality between respondents who were 
aware of the hygiene certificates and those 
who were not. An exploratory factor analysis 
with a principal component analysis using 
the maximum likelihood estimation was run 
on 18 restaurant food safety evaluation crite-
ria. Cronbach’s α and correlations were mea-
sured for internal and construct consistency. 
In addition, significant differences among the 
respondents’ general eating out behaviors and 
demographic characteristics were investigated 
using the Mann–Whitney and Kruskal–Wallis 
tests with Bonferroni correction.

Results

Demographic Characteristics
From the survey, there were 44.3% male 
respondents and 55.7% female respondents. 
More than one half of the respondents were 
single (62.6%), while 37.4% were married 
(Table 1). In terms of age, most of the respon-
dents were in their 20s (56.6%), followed by 
30s (10.8%), 40s (16.0%), 50s (14.1%), and 
60s or older (2.4%). The majority of respon-
dents attended a 4-year university or earned a 
bachelor’s degree (65.3%), followed by those 
respondents who attended a 2-year college or 
earned an associate degree (13.1%), earned 
a master’s degree and above (11.1%), and 
attended high school or less (10.4%). About 
one half of the respondents (56.2%) had a 
monthly income of <2,000,000 won, followed 
by 2,000,000 to <4,000,000 won (24%), 
≥6,000,000 won (9.9%), and 4,000,000 to 
<6,000,000 won (9.9%) (1 U.S. dollar = 1,202 
won as of February 28, 2022).

More than one half of the respondents had 
an average per-person budget for eating out 
of 10,000–19,999 won (58.1%), followed by 
20,000–29,999 won (19.9%), <10,000 won 
(11.1%), and ≥30,000 won (10.8%). Most of 
the respondents ate out 2–3 times per week 
(56.2%), followed by 0–1 time per week 
(24.2%), 4–5 times per week (13.5%), 6–7 
times per week (4.4%), and ≥8 times per week 
(1.7%). About one half of the respondents 
(56.3%) did not know about the restaurant 
hygiene certificates, while 43.7% knew about 
the certificates.

Message Quality of Hygiene Certificates
The survey responses indicated that the mes-
sage quality of the restaurant hygiene certifi-

Demographic Characteristics and Eating Out Behaviors of Survey 
Respondents (N = 297)

Characteristic # %

Gender

     Male 131 44.3

     Female 165 55.7

     Missing/not specified 1

Marital status

     Married 111 37.4

     Single 186 62.6

Age (years)

     20–29 168 56.6

     30–39 32 10.8

     40–49 48 16.0

     50–59 42 14.1

     ≥60 7 2.4

Education

     High school or less 31 10.4

     Attended 2-year college or earned associate degree 39 13.1

     Attended 4-year university or earned bachelor’s degree 194 65.3

     Master’s degree or above 33 11.1

Monthly income (won)

     <2,000,000 164 56.2

     2,000,000 to >4,000,000 70 24.0

     4,000,000 to >6,000,000 29 9.9

     ≥6,000,000 29 9.9

     Missing/not specified 5

Average budget for eating out/person (won)

     <10,000 33 11.1

     10,000–19,999 172 58.1

     20,000–29,999 59 19.9

     ≥30,000 32 10.8

     Missing/not specified 1

Frequency of eating out/week

     0–1 72 24.2

     2–3 167 56.2

     4–5 40 13.5

     6–7 13 4.4

     ≥8 5 1.7

Aware of restaurant hygienic certificate program

     Yes 129 43.7

     No 166 56.3

     Missing/not specified 2

Note. 1 U.S. dollar = 1,202 won (as of February 28, 2022).

TABLE 1
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cates was strong. Survey respondents rated 
the quality of each message using a 5-point 
Likert scale (1 = negative and 5 = positive). 
From the survey results, the mean respon-
dent rates were 3.66 for unpersuasive/per-
suasive (SD = 1.06); 3.40 for weak/strong (SD 
= 1.15); 3.79 for not convincing/convincing 
(SD = 1.06); 3.74 for bad/good argument 
(SD = 1.09); 3.49 for incorrect/correct (SD = 
1.09); and 3.51 for untrustworthy/trustwor-
thy (SD = 1.11) (Table 2).

The results of an independent t-test 
between respondents who were aware of 
the hygiene grade and those who were not 
showed significant differences in persuasive-
ness (p < .01), convincingness (p < .001), 
argument strength (p < .01), correctness (p 
< .05), and trustworthiness (p < .001) (Table 
2). Respondents who were aware of the grade 
considered the message to be stronger than 
respondents who were unaware of the grade.

Evaluation Criteria for Restaurant 
Food Safety Practices
A total of 18 questions were used to evalu-
ate food safety practices at restaurants. An 
exploratory factor analysis extracted four fac-
tors (Table 3): factor 1 was having a hygiene 
certificate (Cronbach’s α = .826), factor 2 was 
interior and exterior cleanliness (Cronbach’s α 
= .770), factor 3 was sensory elements of the 
food (Cronbach’s α = .710), and factor 4 was 
restaurant image (Cronbach’s α = .710). Table 4 
shows the correlations among the four factors.

The four factors were compared by demo-
graphic characteristics, such as gender, mari-
tal status, age, education, monthly income, 
awareness of hygiene grade, average per-per-
son budget for eating out, and frequency of 
eating out per week (Table 5). The normal-
ity test results for the comparison between 
hygiene grade awareness and food safety 
evaluation criteria showed p < .05. Nonpara-
metric tests were then conducted. Results of 
a Mann–Whitney U test indicate that mari-
tal status had a significant effect on hygiene 
certificate awareness (p = .001), cleanliness 
(p = .001), and sensory perception (p < .05). 
Survey respondents rated each factor using 
a 5-point Likert scale (1 = negative and 5 = 
positive). Survey results indicated that mar-
ried respondents rated three factors higher 
than single respondents: certificates (mar-
ried respondents: M = 4.04, SD = 0.61; single 
respondents: M = 3.76, SD = 0.77); cleanliness 
(married respondents: M = 4.38, SD = 0.46; 
single respondents: M = 4.12, SD = 0.52); and 
sensory perception (married respondents: M 
= 4.67, SD = 0.42; single respondents: M = 
4.59, SD = 0.39).

Results of a Kruskal–Wallis H test showed 
significant differences in age, monthly income, 
and the average budget for eating out. For 
cleanliness, there were significant differences 
(p < .05) between those in their 20s (M = 4.13, 
SD = 0.53) and 50s (M = 4.55, SD = 0.42). 
Sensory perception was significantly affected 
(p < .01) by monthly income; individuals 

with monthly incomes <2,000,000 won and 
4,000,000 to <6,000,000 won had mean sen-
sory perceptions of 4.63 (SD = 0.38) and 4.80 
(SD = 0.30), respectively. The average per-
person budget for eating out was significantly 
related to the importance of restaurant image 
(p < .05). For those with budgets <10,000 
won and 20,000–29,999 won, the means of 
the importance of restaurant image were 3.96 
(SD = 0.59) and 3.61 (SD = 0.57), respectively. 
Gender, education, awareness of restaurant 
hygiene certificates, and frequency of eating 
out per week, however, showed insignificant 
differences among the four factors.

Discussion
This study investigated the message qualities 
of newly implemented restaurant hygiene cer-
tificates and evaluation criteria for food safety 
at restaurants. The grades were a combina-
tion of a word and a symbol with a specific 
number of stars (Figure 1). Consumers may 
not be aware of this hygiene certificate, as it 
is voluntary. The results of this study showed 
that more than one half of the respondents 
did not know about the hygiene certificate, 
which affected message qualities as well.

Respondents who knew about the restau-
rant hygiene certificates thought the message 
was more persuasive, convincing, a good 
argument, correct, and trustworthy. People 
who had attained a higher level of education 
showed a greater awareness of the certificates 
and a high comprehension of the certificates. 
Previous studies have shown that appropri-
ate educational interventions and activities 
that incorporate the perceptions of message 
delivery are more relevant and more effective 
at providing consumers with information 
(Attila & Çakir, 2011).

Survey results showed significant differ-
ences in the perception of message quality 
between respondents who were aware of 
the restaurant hygiene certificates and those 
who were not. If the public is provided more 
information about the certificates, they might 
gain a better understanding of food safety 
issues and reduce their risk of contracting 
foodborne diseases. In general, respondents 
believed the hygiene certificates had a high 
message quality; a combination of two for-
mats (words and symbols) was assumed to 
increased consumer understanding.

There are many different formats of inspec-
tion reports worldwide, including narra-

Comparing Message Qualities Among Survey Respondents Who Are 
Aware and Unaware of the Certificate Program

Message Quality a All 
Responses
(M ± SD)

Aware of 
Certificate 
Program
(M ± SD)

Unaware of 
Certificate 
Program
(M ± SD)

t-Value

Unpersuasive/persuasive 3.66 ± 1.06 3.87 ± 0.98 3.50 ± 1.10 3.030 **

Weak/strong 3.40 ± 1.15 3.52 ± 1.14 3.31 ± 1.15 1.607

Not convincing/convincing 3.78 ± 1.06 4.04 ± 0.92 3.60 ± 1.12 3.667 ***

Bad argument/good argument 3.74 ± 1.09 3.97 ± 1.03 3.56 ± 1.11 3.243 **

Incorrect/correct 3.49 ± 1.09 3.66 ± 1.06 3.36 ± 1.10 2.345 *

Untrustworthy/trustworthy 3.51 ± 1.11 3.80 ± 1.06 3.30 ± 1.11 3.867 ***

a Each message quality was rated using a 5-point Likert scale (1 = negative and 5 = positive for each measurement).
* p < .05. ** p < .01. *** p < .001.

TABLE 2
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tive, numeric scores, letter grades, symbols 
(including a smiley face), and colors. An 
effective format is important, as it affects con-
sumer behaviors. Significant differences were 
found in the perception of message quality 
between respondents who were aware of the 
hygiene certificates and those who were not.

Moreover, implementing two formats might 
synergize to enhance consumer understanding. 
Numeric scores were converted to the terms 
“excellent,” “very good,” and “good,” which 
are easier to understand than numbers (Dunlop 
et al., 2010). Not all terms, however, indicate 
which of the restaurants are safer, because all 
terms convey meanings similar to “good.”

The current format might benefit res-
taurant owners by showing the inspection 
results in a way that does not harm their 
business and is recognizable to consumers. 
As this system is voluntary, restaurant own-
ers may choose whether to be inspected and 
to receive certificates. Differentiation among 
the certificates, however, should readily show 
consumers the evaluation outcomes. Future 
research should measure the effect of certifi-
cates on consumer behaviors.

For food safety evaluation criteria, certifi-
cates, cleanliness, sensory perception, and 
restaurant image were important, as previous 
studies have found (Bai et al., 2019). Consum-
ers consider these elements important for eval-
uating restaurant food safety practices. Married 
people were more likely than single people to 
look at certificates to inform their decision to 
visit a restaurant. In addition, this behavior may 
be compounded by age, although age itself did 
not significantly impact how the certificatewere 
valued. People in their 20s consider restaurant 
cleanliness to be less important than do people 
in their 50s. Those with a monthly income of 
2,000,000 to <4,000,000 won and 4,000,000 to 
<6,000,000 won showed significant differences 
in sensory perceptions. Those with an income 
of 4,000,000 to <6,000,000 won had higher 
sensory perceptions when evaluating restau-
rant food safety than those with an income 
>6,000,000 won. It can be inferred that respon-
dents with higher incomes eat at different types 
of restaurants, where sensory perception is not 
used to evaluate food safety. A study by Nya-
rugwe et al. (2016) found that consumers with 
higher income levels had a lower perception of 
food safety risks.

Furthermore, a person’s budget for eating 
out significantly influenced restaurant image. 

Results of Exploratory Factor Analysis for the Aspects of Restaurant 
Food Safety

Sanitation Evaluation Criteria Certificates Cleanliness Sensory 
Perception

Restaurant 
Image

If restaurant provides hygienic 
certificates

0.806

If restaurant has an expert pest  
control program 

0.748

A statement about source of raw materials 0.745

If restaurant provides disinfection equip-
ment, such as a disinfection cabinet

0.722

Cleanliness of ground, wall, tables,  
and chairs

0.637

Toilet cleanliness 0.750

Exterior cleanliness 0.697

If staff clothes appear clean 0.561

If staff have long fingernails or wear nail 
polish/use appropriate hair coverings

0.487

If food smells strange 0.770

If food looks fresh 0.716

If a foreign object is found in food 0.566

Cutlery cleanliness 0.488

If staff handle food appropriately 0.522

Reviews from friends and family/ 
word of mouth

0.797

Restaurant reputation 0.784

Menu pricing 0.645

If restaurant is a chain or a well-known 
brand

0.614

Eigenvalue 2.933 2.752 2.342 2.166

Cronbach’s α .826 .770 .710 .710

Note. An exploratory factor analysis with a principal component analysis using the maximum likelihood estimation was used.

TABLE 3

Correlations Among Restaurant Food Safety Evaluation Criteria Factors

Certificates Cleanliness Sensory 
Perception

Restaurant 
Image

Certificates 1

Cleanliness 0.529 * 1

Sensory perception 0.381 * 0.577 * 1

Restaurant image 0.337 * 0.279 *  0.196 * 1

* Pearson’s correlation coefficient p < .01 at two-tailed test.

TABLE 4
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The group with the lowest budget considered 
restaurant image to be more important than 
the other groups, as they believe that opinions 
from others, menu price, brand, and reputa-
tion represent restaurant food safety practices.

There are some limitations to this study. 
First, the study measured six of many message 
qualities. Additional message qualities, such as 
informativity, competency, bias, and objectivity 
should be included in future research. Second, 
measuring actual consumer responses after 

viewing hygiene grades is necessary to confirm 
effectiveness in both restaurant consumers and 
staff. The grade certificates are used for all food 
service outlets, but consumers might respond 
differently depending on the restaurant type, 
price range, and brand image. Future research 
should include these variables to measure how 
effectively grade certificates reach consum-
ers. Moreover, the study sample was a conve-
nience sample and therefore may not represent 
the general public. Future studies should also 

involve a sample that is representative of the 
general public to more closely determine opin-
ions on restaurant hygiene certificates.

Conclusion
The purpose of this study was to investigate 
consumer perception of newly implemented 
restaurant hygiene certificates in Korea. To 
measure the perception of the certificates, 
aspects of restaurant food safety were also 
measured. This study reviewed relevant liter-
ature to determine what consumers consider 
when evaluating food safety. This study also 
utilized the current Republic of Korea res-
taurant health inspection format with words 
and symbols. Interestingly, an awareness of 
hygienic grade certificates made significant 
differences in message quality; however, some 
insignificant differences were found in the 
evaluation criteria for restaurant food safety. 
Most of the respondents comprehended the 
message, confirming that current grade cer-
tificates were well received by consumers.

Clearly, the restaurant hygiene certificates 
currently in use by restaurants convey their 
messages to consumers; however, greater dif-
ferentiation among these three-tier certifi-
cates is needed for consumers to have a better 
understanding of food safety practices at res-
taurants as more restaurants receive hygiene 
certificates. The new certificate system has 
been in place for approximately four years, 
with certificates now posted on food deliv-
ery apps for consumers to view. Certificates 
are powerful components of food safety and 
should be accepted by restaurants, although 
actual consumer responses to certificates 
remain unknown. Future studies should 
investigate the effectiveness of grade certifi-
cates for both consumers and restaurants. 
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and Nutrition, Pukyong National University, 
45 Yongso-ro, Nam-gu, Busan, South Korea, 
48513. Email: choijk@pknu.ac.kr.

Relationship Among Demographic Characteristics and Aspects  
of Restaurant Food Safety

Characteristic Certificates
(M ± SD)

Cleanliness
(M ± SD)

Sensory 
Perception
(M ± SD)

Restaurant 
Image

(M ± SD)

Marital status

     Married 4.04 ± 0.61 a 4.38 ± 0.46 a 4.67 ± 0.42 a 3.78 ± 0.55 a

     Single 3.76 ± 0.77 b 4.12 ± 0.52 b 4.59 ± 0.39 b 3.76 ± 0.62 a

Age (years)

     20–29 4.13 ± 0.53 a

     30–39 4.18 ± 0.56 ac

     40–49 4.32 ± 0.48 ac

     50–59 4.44 ± 0.42 bc

     ≥60 4.40 ± 0.38 ac

Monthly income (won)

     <2,000,000 4.63 ± 0.38 ac

     2,000,000 to <4,000,000 4.50 ± 0.49 a

     4,000,000 to <6,000,000 4.80 ± 0.30 bc

     ≥6,000,000 4.72 ± 0.26 ac

Average budget for eating out/person (won)

     <10,000 3.96 ± 0.59 a

     10,000–19,999 3.78 ± 0.59 ac

     20,000–29,999 3.61 ± 0.57 bc

     ≥30,000 3.75 ± 0.60 ac

Note. Mean scores denoted by the same letter are not significantly different from each other. Results based on the 
Mann–Whitney U test (two groups) or the Kruskal–Wallis H test (>two groups). Aspects of restaurant food safety were 
rated using a 5-point Likert scale (1 = negative and 5 = positive for each measurement). 1 U.S. dollar = 1,202 won (as 
of February 28, 2022).
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Calling All 
Big Thinkers! 

Accela has partnered with NEHA to award 
scholarships to send six innovative environmental 
health professionals to the NEHA 2022 Annual 
Educational Conference (AEC) & Exhibition, June 
28 - July 1 in Spokane, WA or virtually. 

The Accela scholarships for the NEHA 2022 
AEC will cover the cost of each winner's AEC 
registration and membership with NEHA for one year. 

Details: 
• Application period is April 1-29, 2022
• Must be an active environmental health

professional-sorry, no students
• Accela will announce the winners in May 2022

Apply here: Accela.com/NEHAAECScholarship2022 
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SAVE THE DATE
JUNE 7–9, 2022

VIRTUAL

Join us to learn more about navigating and aligning with the Voluntary National Retail Food 

Regulatory Program Standards, conducting useful risk factor studies with public health 

interventions, developing a Comprehensive Strategic Improvement Plan (CSIP), and much more.

Attendance is encouraged for state, local, tribal, and territorial jurisdictions  

currently enrolled in the Standards or those considering enrollment.

Learn more at www.neha.org/retailgrants/rpss.
Supported by FDA under award U2FFD007358.
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Introduction
Modern food safety systems recognize that 
those who produce, manufacture, or offer 
food for sale have the ultimate responsibility 
to ensure the safety of the food they handle.  
In the U.S., governmental food safety profes-
sionals (FSPs) play a critical role in verifying 
that the food industry is fulfi lling its respon-
sibilities. These FSPs include individuals 
employed by federal, state, local, tribal, or 
territorial government agencies that have any 
regulatory responsibility in food safety and 
the prevention of foodborne illness.

Despite the importance of FSPs for food 
safety, no accurate estimate exists of the size 
of the FSP workforce. The prevailing work-
force estimate of FSPs was informally deter-
mined to be 45,000 (Kaml et al., 2013), but 
this estimate was not based on an identifi able 
evidence-based systematic assessment. One 
barrier to accurate estimates of the FSP work-
force is a lack of standardized and univer-
sally accepted job defi nitions to describe the 
types of professionals involved in food safety 
regulation. At present, a host of agencies use 
dozens of job titles for persons whose quali-

fi cations can vary greatly from one agency to 
another, including professionals who might 
only have limited or tangential responsibili-
ties in food safety. In addition, most FSPs are 
not required to maintain licensure or certifi -
cation, and as a result there are no licensing 
or certifying bodies that can help estimate 
the workforce.

The lack of understanding about the 
nation’s FSP workforce stands in contrast to 
U.S. food safety challenges, which in 2019 
included an estimated 47.8 million illnesses, 
127,839 hospitalizations, and 3,037 deaths 
caused by foodborne pathogens and agents 
(Centers for Disease Control and Preven-
tion [CDC], 2018). Of the 31 most common 
pathogens that cause 9.4 million illnesses, 
there is an estimated $15.5 billion annual 
burden (Hoffmann et al., 2015). In 2019, the 
infection rate of some foodborne illnesses 
increased in comparison to the previous 
3-year period (Tack et al., 2020).

Background
While the food industry in general is directly 
responsible for the safety of the food the 
industry handles, FSPs play an essential 
verifi cation role in reducing the incidence 
of foodborne illnesses around the world. In 
the U.S., challenges to the food safety system 
arise due to factors such as rapid changes in 
food production and supply, new and emerg-
ing pathogens, and various unexpected 
sources of foodborne illnesses against which 
FSPs are the frontline defense (CDC, 2021). 
An accurate estimate of the total number and 
type of FSPs working in some food safety 

Abst ract Governmental food safety professionals (FSPs) 
play a critical role in verifying that the food industry is fulfilling 
its responsibilities. Without the ability to accurately estimate the 
workforce population of FSPs, there is a high likelihood of misalignment 
of governmental spending and other allocated resources that raises 
potential concerns regarding the effectiveness of the U.S. food safety 
system. The development of our Governmental Food Safety Professional 
Workforce Estimation Model was based on a rigorous process to gain a 
better understanding of the estimated number of FSPs within various 
nonfederal governmental agencies. The modeling process indicated the 
population of the nonfederal governmental FSP workforce in the U.S. to 
be an estimated 43,289. This estimate does not include the federal FSP 
workforce population, which would signifi cantly increase the projected 
overall FSP governmental workforce population. This study provides a 
workforce estimation model that can a) aid in the allocation of crucial 
federal resources to fi ll gaps in staffi ng and competency-based training 
and b) increase awareness of the need for and access to a standardized 
training curriculum for this country’s FSPs.

Kieran Fogarty, PhD
Western Michigan University

Bryan Harmer, MA
Western Michigan University

Craig Kaml, EdD
International Food Protection 

Training Institute

Chris Weiss, PhD
International Food Protection 

Training Institute

Paul K. Dezendorf
Western Carolina University

Gerald Wojtala
International Food Protection 

Training Institute

Governmental Food 
Safety Professional 
Workforce Estimation 
Model



 April 2022 • Journal of Environmental Health 27

regulatory capacity, however, is unknown. 
In contrast, the number of persons in pro-
fessions with a high degree of responsibility 
for a population’s health and wellness, such 
as primary care physicians, are for the most 
part accurately measured and available. Data 
regarding such professionals are relatively 
easy to collect as these professionals are 
required to be licensed or certified and their 
job titles are standardized.

FSPs differ greatly in terms of their job 
titles and level of responsibility over food 
safety. The lack of commonly accepted stan-
dard definitions for the different professions 
in food safety makes it difficult to determine 
who should be included in workforce estima-
tion models. As Stevenson (2015) pointed 
out, there are many different professions that 
can fall under the category of food safety, 
because the scope of duties in food safety var-
ies widely among roles found in this field. For 
example, many federal- and state-employed 

FSPs are responsible for on-site inspections at 
manufactured food facilities. Local inspectors 
typically are responsible for routine inspec-
tion of commercial and noncommercial food 
service establishments, as well as follow-up 
with foodborne illness complaints. These 
inspectors often balance multiple responsi-
bilities in their role that do not involve food 
safety, such as inspecting public pools, body 
art facilities, wells, and septic systems. For 
many other professionals, food safety may 
only account for a small portion of their job 
requirements, but their participation is still 
an essential component of our nation’s food 
safety integrated response network, which 
includes epidemiologists and microbiolo-
gists who might not conduct direct inspec-
tions or provide management of food safety 
practices—but still have a profound impact 
on food safety.

FSPs also do not have required, standard-
ized training programs or formal certifica-

tion/licensure for which centralized records 
are maintained. Individuals often enter the 
profession with science-related education or 
degrees not directly related to food safety, 
which places a burden on government agen-
cies to ensure proper education and training. 
Moreover, at this time, food safety education 
and training requirements vary greatly among 
agencies. In direct response to this need for a 
standards-based national curriculum frame-
work for regulatory food safety training, the 
International Food Protection Training Insti-
tute (IFPTI) received funding from the Food 
and Drug Administration (FDA) to develop 
an integrated framework to address this issue 
(Kaml et al., 2013). At the current time, how-
ever, the training that has been developed 
against the curriculum framework is not uni-
versally required for all FSPs.

The difficulty in accurately determining 
the number of FSPs could impact the alloca-
tion of resources for food safety regulation 
training. For instance, food safety training 
often is supported by state and federal grants 
(Food and Drug Administration, 2020), 
which require estimates of the target audi-
ence. The lack of an accurate workforce esti-
mation could hamper academic institutions 
from receiving an appropriate level of fund-
ing to address the educational and training 
needs for the future FSP workforce.

These issues have prompted the develop-
ment of this Governmental Food Safety Pro-
fessional Workforce Estimation Model of the 
state and local FSP workforce. The model is 
based on available survey data, with inclu-
sion and exclusion criteria leading to classi-
fications as Tier 1: Direct Responsibilities in 
Food Safety and Tier 2: Positions With Indi-
rect or Nonregulatory Responsibilities.

Table 1 lists the two different tiers of 
responsibility and includes the various pro-
fessions found within each tier. Professions 
with direct responsibility for food safety 
regulation and oversight are categorized 
as Tier 1 and include but are not limited to 
inspectors, sanitarians, and regulatory offi-
cers. Professions that are involved with food 
safety but have indirect responsibility or the 
responsibility is nonregulatory in nature 
are categorized as Tier 2. These professions 
include but are not limited to epidemiolo-
gists, laboratorians, advisers, and food grad-
ers. For the purposes of developing this esti-
mation model, ancillary positions that have 

Professional Tiers of Responsibility in Food Safety

Tier 1 Tier 2

Positions with direct responsibility for food 
safety regulation and oversight (including 
supervisors, managers, and directors)

Positions with indirect or nonregulatory 
responsibilities

Food inspector
Consumer safety inspector 
Veterinary medical officer 
Public health veterinarian
Consumer safety officer
Investigator
Local environmental health sanitarian
State manufactured food inspector
State retail food inspector
Food safety policy analyst
Shellfish growing, harvest, and depuration 
specialist
Dairy inspector
Dairy survey officer
Canning/process control specialist
Food program accreditation officer
Produce farm inspector
Food defense coordinator
Feed safety official
Indian Health Service inspector
Compliance officer
Regulatory officer

State food or feed laboratorian (e.g., microbiologist, 
chemist)
Epidemiologist
Food technologist
Food scientist
State toxicologist
Science adviser
Seafood grader
Egg grader
Produce grader
Animal health veterinarian
Municipal water, wastewater, well, and septic 
sanitarian
Migrant housing inspector
Public health nurse
Extended care facilities inspector
State correctional facilities inspector
Land grant extension specialist
School nutrition specialist

TABLE 1



28	 Volume 84 • Number 8

	 A D VA N C E M E N T  O F  T H E  PRACTICE

limited involvement in food safety are not 
included (e.g., weights and measures official, 
plant and pesticide inspector, farm environ-
mental stewardship specialist, food market-
ing specialist, county emergency manager).

Problem Statement
At present, estimates of the nonfederal gov-
ernmental FSP workforce are hampered by 
the lack of standardized job definitions and 
their location in multiple agencies within 
varying levels of jurisdiction. Without the 
ability to accurately estimate the workforce 
population of FSPs, there is a high likelihood 
of misalignment of governmental spending 
and other allocated resources, which raises 
potential concerns regarding the effective-
ness of the food safety system in the U.S. This 
issue should be of concern to legislative bod-
ies who are responsible to the public for the 
best use of taxpayer funds. The development 
of this Governmental Food Safety Profes-
sional Workforce Estimation Model based on 
a rigorous, evidence-based process is there-

fore necessary to gain a better understanding 
of the estimated number of FSPs within vari-
ous nonfederal governmental agencies.

Methods
The primary data were collected from a 
15-item online survey that was developed 
by IFPTI internal subject matter experts. In 
2021, the survey was sent to alumni of the 
IFPTI Fellowship Program to test the model. 
Participants were asked to indicate the type 
of agency they worked for (federal, state, 
county, or city); their agency location; the 
specific department they worked for (e.g., 
department of health, department of agricul-
ture); and the population size served by their 
agency. Participants were provided with Tier 
1 and Tier 2 job descriptions (Table 1) and 
asked to estimate the number of FSPs in each 
category. Data from the questionnaire were 
collected through SurveyMonkey. Respon-
dents were also able to include additional job 
titles for Tier 1 and Tier 2, which will help 
inform future studies.

Analysis
Statistical analysis was performed using IBM 
SPSS Statistics version 27.0. Histogram plots 
were used to test for normality and categorical 
data are reported as frequency (n) and percent-
age, with numerical data as means and confi-
dence intervals (CIs). A 95% CI was used as 
the critical value for this study. Values were 
determined separately for county and city 
local health departments (LHDs) and state 
agencies. After each value was determined, 
the results were added to estimate the total 
number of nonfederal governmental FSPs in 
the U.S. Responses were grouped into two pri-
mary categories: state agencies and LHDs.

A total of 96 respondents completed the 
survey; established exclusionary criteria 
resulted in 7 responses being excluded due to 
limited or questionable information. There-
fore, we used a total of 89 responses in this 
estimation. The responses represented a wide 
range of city (n = 13), county (n = 37), and 
state (n = 39) departments that are responsi-
ble for food safety. Survey results represented 

Estimates of Tier 1 and Tier 2 Food Safety Professionals (FSPs) at Local Health Departments

Health Department 
Type

# of
Responses

Average Tier 1 FSP 
Estimate

Average Tier 2 FSP 
Estimate

Tier 1 and Tier 2 FSP 
Average

95% CI

County 36 6.17 3.83 10.00 [5.75, 14.24]

City 11 7.30 3.27 10.57 [0.30, 20.83]

Total 47 6.74 * 3.55 * 10.29 * [6.70, 13.97]

Note. The 95% confidence interval (CI) values were calculated for the mean.
* Average of all responses. 

Estimates of Tier 1 and Tier 2 Food Safety Professionals (FSPs) at State Regulatory Agencies  
(per 100,000 Population)

State Agency # of  
Agencies

Average Tier 1 FSP 
Estimate

Average Tier 2 FSP 
Estimate

Tier 1 and Tier 2 FSP 
Average

95% CI

Department of agriculture 13 1.60 0.73 2.33 [1.28, 3.38]

Department of health 10 1.16 1.06 2.22 [0.71, 3.74]

Total 23 2.76 1.79 4.55 [2.71, 6.40]

Note. The 95% confidence interval (CI) values were calculated for the mean.

TABLE 2

TABLE 3
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departments from 27 states, which supports 
the generalizability of the findings.

Estimation Modeling Method
The development of this Governmental Food 
Safety Professional Workforce Estimation 
Model required a systematic data collection 
process of the reported number of FSPs within 
various state and local agencies. The model 
excluded federal governmental FSPs because 
obtaining the necessary data was problematic 
due to Freedom of Information Act require-
ments and/or the existing data lacked rigor 
despite the U.S. Government Accountability 
Office (2011) having identified as many as 
15 federal agencies—including FDA and the 
Food Safety and Inspection Service of the 
U.S. Department of Agriculture—as collec-
tively administering at least 30 laws related 
to food safety (Bradsher et al., 2015). 

The model calculated the state and LHD 
FSP workforce separately by agencies for ana-
lytical purposes. State agencies were calculated 
first and adjusted to determine the prevalence 
rate of FSPs per 100,000 population for each 
state reported. Each number was then plot-
ted to determine the total average of FSPs per 
100,000 population and multiplied by the total 
population served by state-based departments 
of agriculture and departments of health. 

A different approach was taken for LHDs 
because agencies serving low population 
areas have significantly higher numbers of 
FSPs per 100,000 population. For this calcu-
lation, the average number of FSPs per health 
department was determined and multiplied 
by the total number of LHDs in the U.S. The 
results represent the minimum estimated 
projections of the total governmental FSP 
workforce population in the U.S.

Results
A total of 49 respondents representing LHDs 
completed the survey. These respondents 
included both city (n = 11) and county (n = 
38) departments. Population size served by 
LHDs ranged from 2,337 to 994,205 inhab-
itants. Exclusionary criteria resulted in 
2 responses being omitted due to limited 
information, which resulted in a total of 47 
responses being used in this model to esti-
mate the total number of FSPs working at 
LHDs. Initial estimations determined the 
number of FSPs per 100,000 population 
served by LHDs.

The data, however, were skewed by 
respondents from low-population LHDs 
(specifically those that served populations 
<20,000) with significantly higher rates of 
FSPs. This bias posed a statistical issue, as 
there were wide ranges of FSPs between 
various LHDs, which resulted in an abnor-
mally wide CI. Without the total number 
of LHDs that serve populations <20,000, 
using FSP rates per 100,000 population is 
not reliable to determine the total number 
of FSPs working for LHDs. Instead of using 
rates of FSPs per 100,000 population, we 
calculated the average number of FSPs at 
LHDs. This approach resulted in an average 
of 10.31 FSPs (Tier 1 and Tier 2 estimates) 
located at LHDs in the U.S. Table 2 provides 
a breakdown of the average number of FSPs 
between county and city departments and 
provides specific estimates for Tier 1 and 
Tier 2 averages. With 2,800 LHDs in the 
U.S. (National Association of County and 
City Health Officials, 2020), and an average 
of 10.31 FSPs per department, our analysis 
indicated a total of 28,812 Tier 1 and Tier 2 
FSPs working at LHDs in the U.S.

A total of 40 respondents from state agen-
cies, representing 21 states, completed the 
survey. All responses except for one response 
represented either a state department of 
agriculture or department of health. Several 
respondents who completed the survey rep-
resented the same department in the same 
state. Similar estimates were provided from 
the same department, which supported the 
validity of the responses. When multiple 
respondents represented the same depart-
ment, the estimates were averaged for the 
purposes of our study. Additionally, exclu-
sionary criteria resulted in two responses 
being omitted due to limited information.

A total of 23 state food regulatory depart-
ments were represented across 21 states, 13 
departments of agriculture, and 10 depart-
ments of health. The estimates provided were 
compared to the state population to determine 
the rate of FSPs in each department for their 
representative state per 100,000 population. 
Table 3 provides a breakdown of the estimates. 
The estimated rates of Tier 1 and Tier 2 FSPs 
per 100,000 population for state departments 
of agriculture and departments of health were 
combined, which resulted in an estimate of 
4.55 FSPs per 100,000 population.

The analysis determined that 44 states have 
both a department of health and a department of 
agriculture that have various responsibilities for 
food safety (Association of Food and Drug Offi-
cials, 2021). The department of health had no 
food regulatory responsibility in three states. In 
two states, the department of agriculture had no 
food regulatory responsibility. In Alaska, both 
the department of agriculture and the depart-
ment of health had no regulatory food respon-
sibility. We calculated the population for the 47 
states where the department of agriculture has 
regulatory responsibility over food. We did the 
same for the 46 states where the department of 
health has regulatory responsibility over food. 
Table 4 reflects these estimates, including the 
total number of FSPs per 100,000 population 
for each department. Overall estimates for both 
departments of agriculture and departments 
of health were calculated and added together. 
This study estimates that there are 14,477 FSPs 
working at state departments of health and 
departments of agriculture in the U.S.

Discussion
This study provides direct evidence of the dif-
ficulties in determining the precise number of 

Estimates of Food Safety Professionals (FSPs) at State Regulatory 
Agencies Responsible for Food Safety

State Agency # of 
States

Estimated 
Population

Tier 1 and Tier 2 
FSP Estimates per 
100,000 Population

Total FSPs in State 
Agencies

Department of 
agriculture 

47 314,549,796 2.33 7,329

Department of 
health

46 321,996,972 2.22 7,148

Total 14,477

TABLE 4
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government workers with direct responsibility 
for food safety regulation and oversight. These 
difficulties are further increased when the addi-
tional governmental positions with indirect or 
nonregulatory responsibilities for food safety 
are factored in, as they are found throughout 
agencies at multiple levels of engagement in 
the governmental food safety system in the 
U.S. Our model, however, does provide some 
evidence of the minimum range for the FSP 
workforce. Based on the inclusion and exclu-
sion criteria used in this model, the findings 
indicate that the model provides a reasonable, 
systemic modeling estimate of the nonfederal 
governmental food safety workforce population 
in the U.S. across various agencies and levels of 
the government. These model projections esti-
mate the reported Tier 1 food safety workforce 
to be 27,625 and Tier 2 to be 15,664, with a 
total calculated adjusted Tier 1 + Tier 2 nonfed-
eral governmental food safety workforce to be 
conservatively estimated at 43,289, which does 
not include FSPs at the federal level.

Workforce Estimation Model Formula 
(Tier 1)
Estimated state food safety workforce + 
Estimated local food safety workforce (city, 
county, tribal, territorial) = Total (27,625)

Adjusted Workforce Estimation 
Model Formula (Tier 1 + Tier 2)
Estimated state food safety workforce + 
Estimated local food safety workforce (city, 
county, tribal, territorial) = Total (43,289)

Strengths and Limitations
This model has several strengths and limita-
tions, as do most workforce estimation mod-
els. The significant strength of this study is 
that the resulting model represents the first 
known application of a rigorous process to 
estimate the U.S. governmental FSP work-
force. There are, however, several limitations 
to the model. 

The data sources utilized in this model 
are subject to variability in estimation lev-
els based on quality and completeness of 
the available data sources. For example, 
determining the number of FSPs is further 
complicated when we included in the anal-
ysis the additional governmental positions 
with indirect or nonregulatory responsi-
bilities for food; these positions are found 
throughout the various governmental agen-
cies at multiple levels of engagement in the 
nation’s food safety integrated response 
network. The understanding of what con-
stitutes indirect support staff across the 
various nonfederal governmental agencies 
might have varied greatly among the survey 
respondents and their understanding was 
not independently verified. 

There also may be unique changes in the 
number of FSPs due to funding cycles and/
or regulatory-based initiatives that can 
impact the hiring and retention practices of 
the reported workforce within these agen-
cies. Further, the survey asked the respon-
dents to estimate the number of FSPs at their 
agency. These estimates might not have been 

accurate, are subject to recall bias, and there 
might have been misinterpretations of Tier 
1 and Tier 2 descriptions. Additionally, the 
findings of this study were limited to a group 
of state and local agencies and the estimates 
of these agencies may not be generalizable to 
other agencies. 

Conclusion and 
Recommendations
Our study indicates that the population of 
the nonfederal governmental workforce of 
FSPs in the U.S. is 43,289. This number 
does not include an estimate of the federal 
FSP workforce population, which would 
significantly increase the projected overall 
governmental FSP workforce population. In 
computing that number, our study provides 
direct evidence of the difficulty in deter-
mining the precise number of persons in 
the governmental workforce with responsi-
bility for food safety. This study does dem-
onstrate, however, that an evidence-based 
workforce estimation model can a) aid in 
the allocation of critical federal resources for 
competency-based training and b) increase 
awareness of the need for and access to a 
standardized training curriculum for FSPs 
in the U.S. 
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 B U I L D I N G  C A PA C I T Y

Darryl Booth, MBA

Edi tor ’s  Note : A need exists within environmental health agencies 

to increase their capacity to perform in an environment of diminishing 

resources. With limited resources and increasing demands, we need to seek 

new approaches to the practice of environmental health. Acutely aware of 

these challenges, the Journal publishes the Building Capacity column to 

educate, reinforce, and build upon successes within the profession using 

technology to improve effi ciency and extend the impact of environmental 

health agencies.

This column will be authored by technical advisors of the National 

Environmental Health Association (NEHA) data and technology section, 

as well as guest authors. The conclusions of this column are those of the 

author(s) and do not necessarily represent the views of NEHA.

Darryl Booth currently serves as a NEHA technical advisor for data and 

technology. He is the general manager of environmental health at Accela and 

have been monitoring regulatory and data tracking needs of agencies across 

the U.S. for over 20 years.

M anaging addresses can be a hidden 
burden on your environmental 
health department and staff. The 

impact of bad addresses ranges from wasted 
inspector time, returned mail (including 
renewals and invoices), late payments, and 
administrative “special projects.” Environ-
mental health must track the addresses of 
licensed and permitted facilities (primarily 
businesses), land parcels (primarily devel-
opment), and “everything else.” The “ev-
erything else” category includes location 
information for locations with no address,
such as festivals, cell phone towers, and 
some complaints.

Under the “special projects” category, we 
see frequent list matching and data cleanup 

projects. Unfortunately, manually compar-
ing two lists can be labor intensive. Worse 
still, the same sort of matching projects seem 
to pop-up again and again. These projects 
should be automated through your software, 
internal tools, or third-party service.

Best Practices for Managing 
Addresses

Adopt Addressing Standards
The U.S. Postal Service, not surprisingly, 
maintains documented standards for 
addresses. As described on www.usps.com, 
“A standardized address is one that includes 
all required address elements and that uses 
the Postal Service standard abbreviations.”

Most people know the proper two-digit 
state abbreviations. Far fewer people, how-
ever, know the standard abbreviations for 
a street type. Apply these standards to both 
your in-offi ce and public-facing systems. 
And, if your data system can enforce these 
standards, that is the best situation.

Validate Addresses as Valid
Many internal and external resources can 
validate an address in your jurisdiction. 
These services can sometimes also augment 
the address by putting it in a standard format 
and adding elements such as parcel number, 
property ownership, ZIP+4 code, and latitude 
and longitude. The following are services that 
can be used for validating addresses:
• county assessor’s offi ce,
• GIS technology,
• U.S. Postal Service, and 
• commercial services (some services may be 

fee-based).
The validation should happen in real time, 

if possible. That is, as the user keys and stores 
the address, it is validated (and sometimes 
corrected) as the record is stored.

County health departments have an easier 
path, with the assessor’s offi ce or GIS tech-
nology “in their own buildings” and primed 
to assist. Health districts—often spanning 
counties—and cities might need to negotiate 
to get these services. State regulators might 
need to use a commercial service.

Geocode Addresses
Geocoding is the task of connecting a valid 
address to a pin on a map and establishing its 
location on Earth. Mapping facility locations 
or suspected foodborne illness complaints 

Building Capacity 
by Normalizing Addresses
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or inspections or vector sites is an everyday 
function of your GIS team and might even 
be built into your software system. In either 
case, automatically capturing the location 
(frequently expressed as latitude and lon-
gitude) once the address is validated makes 
mapping these records later much easier.

Parsed Addresses
While tabbing into an empty address fi eld 
and keying the whole address feels very natu-
ral (like addressing an envelope), the down-
stream data activities will eventually need a 
parsed address.

A parsed address is when there is a separate 
fi eld for every address element, such as the 
street number, street direction, street name, 
street type, unit, and unit type (Table 1). To 
meet this practice, your system should main-

tain separate distinct fi elds for every element 
of the address, even if it is out of view from 
your users. Note that the list of address ele-
ments shown in Table 1 is not comprehensive.

Normalizing Addresses
Matching lists of facilities from other sources 
(e.g., a list from state regulators) is common. 
You already know that matching on facility 
name alone almost never works due to all 
the various spellings for a business. Match-
ing on addresses is preferred, but the external 
list probably did not follow the best practices 
above. Maybe your list is also imperfect. The 
task becomes putting the two lists in a stan-
dard format necessary for matching addresses.

Normalizing a File of Addresses
You have been given a list of facilities, most 
of which you track already. But we expect to 
fi nd some previously unknown businesses, 
too. That is a matching project that we want 
to automate.

Here is one easy way to normalize addresses 
using a service provided by Texas A&M Uni-
versity (TAMU) GeoServices.
• Prepare your data fi le in Excel with col-

umn headings for ID (a unique ID for the 
facility if one exists), SiteAddress, City, 
State, and ZIP.

• Save the fi le as a CSV (command separated 
value), which can be done in the Excel 
Save As dialog box.

• Navigate to the TAMU GeoServices web-
page at https://geoservices.tamu.edu/ and 
create a free account (username and pass-
word required).

• Click on Services in the top toolbar and 
then on Address Processing in the left-
hand toolbar.

• Follow the steps provided for the address 
processing service selected. When the 
processing is done, the download of 
your processed fi le will contain columns 
for StreetNumber, StreetName, Street-
Type, SuiteNumber, SuiteType, and more. 
These columns will be fi lled-in with per-
fectly formatted address elements ready 
for matching.
If you have other tips or insights on stream-

lining addressing operations for environmen-
tal health department staff, please add them 
to our LinkedIn Group at www.linkedin.com/
groups/6945520. 

Corresponding Author: Darryl Booth, General 
Manager, Environmental Health, Accela, 
2633 Camino Ramon #500, San Ramon, CA 
94583. E-mail: dbooth@accela.com.

Example of a Full Versus 
Parsed Address

Type of 
Address

Example

Full Address: 10903 New Hampshire 
Avenue

Parsed Number: 10903

Number fractional:

Pre-directional:

Name: New Hampshire

Suffi x: Ave

Post-directional:

Suite type:

Suite number:

TABLE 1

The Journal seeks guest authors for 
the Building Capacity column. Our 
goal is to provide a platform to share 
capacity building successes occurring 
across the country and within different 
sectors of the environmental health 
profession, including academia, private 
industry, and state, local, tribal, and 
territorial health agencies. Submissions 
will be reviewed by the NEHA technical 
advisors for data and technology and 
Journal staff for appropriate content, 
relevance, and adherence to submis-
sion guidelines. To learn more about 
the submission process and guide-
lines, please visit www.neha.org/jeh/
building-capacity-column.

C A L L  F O R  S U B M I S S I O N S

Did You 

Employers increasingly require a professional credential to 
verify that you are qualifi ed and trained to perform your job duties. 
Credentials improve the visibility and credibility of our profession 
and they can result in raises or promotions for the holder. For 80 
years, NEHA has fostered dedication, competency, and capability 
through professional credentialing. We provide a path to those who 
want to challenge themselves and keep learning every day. Earning a 
credential is a personal commitment to excellence and achievement. 
Learn more at neha.org/professional-development/credentials.

A credential today can improve all your tomorrows.
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 D I R E C T  F R O M  C D C  E N V I R O N M E N TA L  H E A LT H  S E R V I C E S

E nvironmental health programs rou-
tinely generate and collect data on 
inspection results and violations, fa-

cility closures, permits or licenses issued, 
investigation findings, public inquiries, and 
responses to complaints. High-quality envi-
ronmental health services data are essential 
for timely identification and detection of 
environmental hazards, decision making, 
and evidence-based practices guidance. The 
Centers for Disease Control and Prevention 
(CDC, 2021a) has begun a public health Data 
Modernization Initiative to create connected, 
resilient, adaptable, and sustainable data sys-
tems that can help produce solutions before 
problems occur and limit negative effects 
caused by problems that do occur. The En-
vironmental Public Health Tracking Program 

and the Water, Food, and Environmental 
Health Services Branch (WFEHSB) of CDC 
are working together to enhance and expand 
environmental health data modernization ef-
forts across the country.  

The Tracking Program and WFEHSB fund 
11 projects from state and local tracking pro-
grams to modernize the collection, integra-
tion, dissemination, and application of timely, 
local environmental health data. The funded 
jurisdictions work on a range of projects to 
improve use and dissemination of data re-
lated to environmental health services, such 
as inspections; permits; investigations; pub-
lic inquiries; and complaints for food, private 
wells, and septic systems. Table 1 provides 
website links to information about how these 
jurisdictions use environmental health data.

Projects
•	 California is building a standardized and 

sustainable statewide data set on vehicle 
traffic that will be accessible to the pub-
lic, researchers, and environmental health 
services through an updated version of its 
2007 Traffic Tool. 

•	 Connecticut is developing and implement-
ing modern data pipelines for food pro-
tection, private well, and childhood lead 
surveillance data, as well as environmen-
tal health dashboards for leadership and 
the public. The state is also increasing the 
amount of available data on the Connecti-
cut Tracking Data Explorer.

•	 Florida is accelerating data and health sys-
tem modernization related to COVID-19 
and environmental health services data. 
The state is replacing legacy technology and 
working with the Bureau of Epidemiology 
and Environmental Health database manag-
ers to incorporate COVID-19 and inspection 
results into the state tracking web portal.

•	 Kentucky is enhancing the framework for 
environmental health service data collec-
tion, sharing, and application by apply-
ing modernized syndromic surveillance, 
SQL Server management, and Tableau 
visualization techniques. The state is also 
strengthening partnerships between public 
health programs by collaborating on data 
usage and grant deliverables to improve 
strategic decision-making skills within the 
IT infrastructure of the tracking system.

•	 Maryland is addressing current data gaps 
in the sharing of data related to inspec-
tions, permits, investigations, public inqui-
ries, and complaints pertaining to private 

Data Modernization: Making 
Environmental Health Services 
Data More Accessible

Luis Rodriguez, 
MS, REHS/RS, 
CP-FS, CPO, 

DAAS

Holly Wilson, 
MHSE, MCHES

Edi tor ’s  Note : 	 The National Environmental Health Association 

(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, NEHA features this column on environmental health services 

from the Centers for Disease Control and Prevention (CDC) in every issue 

of the Journal. 

In these columns, authors from CDC’s Water, Food, and Environmental 

Health Services Branch, as well as guest authors, will share tools, resources, 

and guidance for environmental health practitioners. The conclusions in 

these columns are those of the author(s) and do not necessarily represent 

the official position of CDC. 

CDR Luis Rodriguez is an environmental health specialist and Holly 

Wilson is a health communication specialist at the National Center for 

Environmental Health within CDC.
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wells and septic systems. The state is also 
integrating wastewater monitoring data for 
COVID-19 within its tracking portal.

•	 Michigan is establishing mini grants with 
local health departments to identify data pri-
orities and gaps. The state is also establish-
ing pilot initiatives to improve data systems, 
collection, management, and distribution.

•	 New Mexico is building and strength-
ening partnerships between the New 

Mexico Tracking Program, New Mexico 
Environmental Health Capacity, and Liq-
uid Waste Bureau of the New Mexico 
Environment Department for assessment 
of threats to groundwater (e.g., private 
wells) and water quality, as well as stra-
tegic decision making to mitigate harm-
ful drinking water exposures including 
those related to onsite wastewater liquid 
waste disposal.

•	 New York City is developing a platform 
to provide secure data access through an 
application programming interface (API) 
and pilot testing the platform with envi-
ronmental health services data. The juris-
diction is also creating a content manage-
ment system to help nontechnical staff 
members produce online narrative content 
for a public data-sharing portal, including 
data stories and annual reports.

•	 Oregon is modernizing the collection, inte-
gration, dissemination, and application of 
domestic well testing data, including pro-
grammatic and water quality data collected 
during routine real estate transactions and 
special projects (e.g., a wildfire-impacted 
domestic well test voucher project).

•	 Rhode Island is pilot testing a data inte-
gration and automation project using data 
from the Center for Food Protection within 
the Rhode Island Department of Health to 
link food protection, environmental public 
health tracking, and geographic information 
into a public health data surveillance system 
that is modern, interoperable, and real time.

•	 Washington is building on existing relation-
ships, capacity, and expertise to modernize 
the collection, integration, distribution, and 
application of environmental health data to 
include lead in school drinking water test-
ing results and pesticide illness investiga-
tions on the Washington Tracking Network.
In addition to working on their own proj-

ects, the funded jurisdictions participate in 
an environmental health data modernization 
work group to aid collaboration and adoption 
of best practices across programs and among 
unfunded jurisdictions. The work group fo-
cuses on a variety of topics, including data 
standards, data pipelines, data display and 
dissemination, integration of data with track-
ing systems, and tool development (Figure 
1). These jurisdictions also participate in 
projects for CDC’s Environmental Health Ca-
pacity (EHC) program or the National Envi-
ronmental Public Health Tracking Network. 
To learn more about these programs, visit 
www.cdc.gov/nceh/ehs/ehc/index.html and 
www.cdc.gov/nceh/tracking/default.htm.

The Road Ahead in Data 
Modernization
CDC is dedicated to unlocking the full poten-
tial of data for disease detection, elimination, 
and prevention by supporting projects such 

Importance of the Environmental Health Data Modernization  
Work Group

Participation in This Work Group Helps Modernize Environmental Health Services Data 

This Work Helps to Understand: 
• Requirements for collecting, using, and making environmental health

services data publicly accessible.
• The most important environmental health services data and how they

can be used to identify hazards and risk factors, especially related to
COVID-19.

• Strategies and solutions for integrating environmental health services
data into the Tracking Network or other platforms.

This Work Group Can:
• Be a catalyst for strengthening coordination and collaboration at the

national level for standardizing environmental health services data.
• Help advance integration of environmental health services data from Environmental Health 

Capacity (EHC) recipients and environmental health programs into national or state 
tracking networks and other platforms for making data open access.

FIGURE 1

Website Links to Explore Environmental Health Data Modernization 
Efforts in Different Jurisdictions in the United States

Jurisdiction Website Link

California www.trackingcalifornia.org

Connecticut https://stateofhealth.ct.gov

Florida www.floridatracking.com/healthtracking

Kentucky https://kyibis.mc.uky.edu/ehl

Maryland https://health.maryland.gov/phpa/oehfp/eh/tracking/Pages/home.aspx

Michigan www.michigan.gov/mdhhs/0,5885,7-339-71548_54783_54784_78428---,00.html

New Mexico https://nmtracking.org

New York City https://a816-dohbesp.nyc.gov/IndicatorPublic/publictracking.aspx

Oregon www.oregon.gov/OHA/PH/HealthyEnvironments/TrackingAssessment/
EnvironmentalPublicHealthTracking/Pages/index.aspx

Rhode Island https://health.ri.gov/programs/detail.php?pgm_id=1123

Washington www.doh.wa.gov/DataandStatisticalReports/WashingtonTrackingNetworkWTN

TABLE 1
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as those highlighted here. The Data Modern-
ization Initiative marks the first comprehen-
sive strategy to modernize data, technology, 
and workforce capabilities together. This ini-
tiative supports public health surveillance, 
research, and ultimately, decision making. In 
the long term, this initiative will help CDC 
and its partners chart a course to the future 
where data drives action in real time—effi-
ciently, flexibly, rapidly, and effectively (CDC, 
2021b). To learn more about the CDC Data 
Modernization Initiative, visit www.cdc.gov/
surveillance/projects/dmi-initiative. 

Corresponding Author: CDR Luis Rodriguez, 
Environmental Health Specialist, National 
Center for Environmental Health, Centers for 
Disease Control and Prevention, 4770 Buford 
Highway, Atlanta, GA 30341.
Email: ved8@cdc.gov.
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Additional Environmental Health Informatics Resources

The Dr. Bailus Walker, Jr. Diversity 

and Inclusion Awareness Award 

honors an individual or group who has 

made significant achievements in the 

development or enhancement of a 

more culturally diverse, inclusive, and 

competent environment.

Application deadline is April 15, 2022.

Dr. Bailus Walker, Jr. 
Diversity and Inclusion 
Awareness Award

To access the online application, visit www.neha.org/walker-diversity-award.

NOMINATIONS OPEN!

National Public Health Week is April 4–10. This year’s theme is “Public Health 
Is Where You Are.” During this week, the American Public Health Association 
brings together communities to recognize the contributions of public health  
and highlight issues that are important to improving our nation’s health.  
Learn more at www.nphw.org.

Did You 
Know?
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If Rex had washed his hands in our
Titan PRO 1 portable sink, 
maybe — just maybe
he wouldn’t be extinct.
• Indoor & Outdoor 
• Self-Contained
• On-Demand Hot Water
• Out-of-the-Box Ready
• NSF-Certified
• Quick-Connect Tanks
• Requires 110V 20A electric
• Compact Design Dimensions: 
 25.75”W x 18.50”D x 53.75”H

©2022 Ozark River Manufacturing

Free Catalog
1.866.663.1982
www.ozarkriver.com

Find a Job
Fill a Job

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

N E H A ’ s  
C a r e e r  C e n t e r

First job listing FREE  

for state, tribal, local, and 

territorial health departments  

with a NEHA member.

For more information, please  

visit neha.org/careers.

5-Part Private Well Webinar Series
Well Surveillance, Treatment, and Well Testing Approaches
for Safe Groundwater and Private Wells

Join us for this webinar series with water experts from
academia, public health, and industry to learn the latest
information about domestic well water quality and safety.  

Webinar topics include:  

Up to one continuing education contact hour can be earned for each webinar attended.
There is no cost for the webinars and you do not need to be a NEHA member. 
 

Log in or create a MyNEHA account and select the webinars through the E-Learning portal:
www.neha.org/e-learning

NATIONAL ENVIRONMENTAL
HEALTH ASSOCIATION

■ Private well and groundwater monitoring 
   and surveillance methodologies
■ Emerging treatment technologies
■ Risk communication  

■ Strategies for private well testing  
■ Resources for local health
   departments and communities
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EH C A L E N D A R

UPCOMING NATIONAL ENVIRONMENTAL HEALTH 
ASSOCIATION (NEHA) CONFERENCE

June 28–July 1, 2022: NEHA 2022 Annual Educational 
Conference & Exhibition—Now a Hybrid Event, Spokane, WA, 
https://www.neha.org/aec

NEHA AFFILIATE AND REGIONAL LISTINGS

Colorado
September 13–16, 2022: 66th Annual Education Conference, 
Colorado Environmental Health Association, Crested Butte, CO, 
http://www.cehaweb.com

Indiana
April 28, 2022: IEHA Spring Conference, Indiana 
Environmental Health Association (IEHA), Plainfield, IN,  
https://www.iehaind.org/Conference

Iowa
May 3–4, 2022: Public Health Conference of Iowa, Iowa 
Environmental Health and Public Health Associations, Ames, IA, 
https://www.ieha.net/PHCI2022

Missouri
April 4–8, 2022: Annual Education Conference, Missouri 
Environmental Health Association, Springfield, MO,  
https://mehamo.org

Montana
April 11–13, 2022: MEHA/MPHA Conference and Annual 
Meeting, Montana Environmental Health Association (MEHA) 
and Montana Public Health Association (MPHA), Helena, MT, 
http://www.mehaweb.org

Nevada
May 3–5, 2022: NVEHA and NFSTF Joint Education 
Conference (Virtual), Nevada Environmental Health Association 
(NVEHA) and Nevada Food Safety Task Force (NFSTF),  
http://nveha.org

North Carolina
April 27–29, 2022: NCPHA Fall Educational Conference 
(Rescheduled), North Carolina Public Health Association 
(NCPHA), Asheville, NC, https://ncpha.memberclicks.net

Ohio
April 14–15, 2022: Annual Educational Conference,  
Ohio Environmental Health Association, Dublin, OH,  
http://www.ohioeha.org

Oregon
April 5–7, 2022: Annual Educational Conference,  
Oregon Environmental Health Association, Bend, OR,  
https://oregoneha.org/aec

Texas
October 19–21, 2022: 66th Annual Educational Conference, 
Texas Environmental Health Association, Round Rock, TX, 
https://myteha.org/Annual-Education-Conference

Utah
May 4–6, 2022: UEHA Spring Conference, Utah  
Environmental Health Association (UEHA), Kanab, UT,  
http://www.ueha.org/events.html

TOPICAL LISTING

Food Safety
April 26–29, 2022: 2022 Integrated Foodborne Outbreak 
Response and Management (InFORM) Conference (Virtual), 
https://www.neha.org/inform   
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Resource Corner highlights different resources the National Environmental Health Association  
(NEHA) has available to meet your education and training needs. These resources provide you with 
information and knowledge to advance your professional development. Visit the NEHA online Bookstore 
for additional information about these and many other pertinent resources!

RESOURCE CORNER

Certified Professional–Food Safety Manual  
(3rd Edition)
National Environmental Health Association (2014)

The Certified Professional–Food Safety 
(CP-FS) credential is well respected 
throughout the environmental health 
and food safety field. This manual has 
been developed by experts from across 
the various food safety disciplines to 
help candidates prepare for the National 
Environmental Health Association 
(NEHA) CP-FS exam. This book 
contains science-based, in-depth 

information about causes and prevention of foodborne illness, 
HACCP plans and active managerial control, cleaning and 
sanitizing, conducting facility plan reviews, pest control, risk-
based inspections, sampling food for laboratory analysis, food 
defense, responding to food emergencies and foodborne illness 
outbreaks, and legal aspects of food safety.
358 pages / Spiral-bound paperback
Member: $179 / Nonmember: $209

Principles of Food Sanitation (6th Edition)
Norman G. Marriott, M. Wes Schilling, and Robert B. Gravani (2018)

Now in its 6th edition, this highly 
acclaimed book provides sanitation 
information needed to ensure hygienic 
practices and safe food for food industry 
professionals and students. It addresses 
the principles related to contamination, 
cleaning compounds, sanitizers, and 
cleaning equipment. It also presents 
specific directions for applying these 
concepts to attain hygienic conditions  
in food processing or preparation 

operations. The new edition includes updated chapters on the 
fundamentals of food sanitation, as well as new information on 
contamination sources and hygiene, HACCP, waste handling 
disposal, biosecurity, allergens, quality assurance, pest control,  
and sanitation management principles. Study reference for NEHA’s 
Registered Environmental Health Specialist/Registered Sanitarian 
and Certified Professional–Food Safety credential exams.
437 pages / Hardback
Member: $84 / Nonmember: $89

Certified in Comprehensive Food Safety Manual
National Environmental Health Association (2014)

The Food Safety Modernization Act  
has recast the food safety landscape, 
including the role of the food safety 
professional. To position this field for 
the future, NEHA offers the Certified in 
Comprehensive Food Safety (CCFS) 
credential. CCFS is a midlevel 
credential for food safety professionals 
that demonstrates expertise in how to 
ensure food is safe for consumers 

throughout the manufacturing and processing environment. It 
can be utilized by anyone wanting to continue a growth path in 
the food safety sector, whether in a regulatory/oversight role or in 
a food safety management or compliance position within the 
private sector. This manual has been carefully developed to help 
prepare candidates for the CCFS credential exam and deals with 
the information required to perform effectively as a CCFS.
356 pages / Spiral-bound paperback
Member: $179 / Nonmember: $209

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

This manual serves as a useful field guide for 
environmental health professionals following 
a major disaster. It provides an excellent 
overview of key response and recovery 
options to be considered as prompt and 
informed decisions are made to protect the 
public’s health and safety. Some of the topics 
covered as they relate to disasters include 
water, food, liquid waste/sewage, solid waste 
disposal, housing/mass care shelters, vector 
control, hazardous materials, medical waste, 
and responding to a radiological incident. 

The manual is made of water-resistant paper and is small enough 
to fit in your pocket, making it useful in the field. Study reference 
for NEHA’s Registered Environmental Health Specialist/Registered 
Sanitarian credential exam.
224 pages / Spiral-bound hardback
Member: $37 / Nonmember: $45  
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James Dingman
The National Environmental Health Association (NEHA) was sad-
dened to learn that James (Jim) Dingman passed away January 12, 
2022. His passion for and career in environmental health spanned 
more than four decades and he was a respected and recognized 
leader in the profession. Beyond the professional impact, however, 
was the personal impact that he made in many people’s lives—
bringing joy, humor, friendship, compassion, and big bear hugs to 
those fortunate enough to have known him.

Dingman was born on February 1, 1954, in Longmont, Colo-
rado. He developed a passion for nature early in life with the dream 
of becoming a park ranger. That dream led Dingman to attend Col-
orado State University in Fort Collins, Colorado, where he gradu-
ated with a bachelor of science degree in wildlife biology in 1976. 
He went on to attend graduate school at the University of Denver 
and earned his master of science degree in biological sciences in 
1980. He also married his wife Cheryl in 1980 and they celebrated 
41 years together before she passed away in October 2021.

Dingman began his environmental health career in 1982 at Tri-
County Health Department in Colorado. He remained there for 
over 16 years. At the time of his departure, he was an education 
and enforcement coordinator who was responsible for enforce-
ment actions and hearings against noncompliant establishments, 
as well as providing educational opportunities for his fellow envi-
ronmental health staff and employees of facilities regulated by 
the health department. In 1998, the Dingman family moved from 
Colorado to Illinois so that he could accept an employment offer 
from Underwriters Laboratories (UL), Inc. Dingman coordinated 
regulatory activities for UL’s environmental and public health 
programs, including drinking water additives and system compo-
nents, food safety, and swimming pool equipment. He also served 
as the administrator of UL’s International Environmental and Pub-
lic Health Council. Dingman worked at UL for 16 years, departing 
in 2014 and embarking on a new position in a new state in 2015. 
The new state was Texas and the new position was environmental 
health manager at the City of Plano Environmental Health and 
Sustainability Department, a position Dingman held until his pass-
ing. For over 7 years, he was responsible for managing the pro-
grams, projects, and staff of the Environmental Health Division.

The scope and span of Dingman’s career is impressive, as was 
the time he found to volunteer for numerous state, professional, 
and national organizations. His involvement in NEHA began as a 
member in 1984. He earned his Registered Environmental Health 
Specialist/Registered Sanitarian credential from NEHA in 1985 and 
it was in 1994 that he began his service on the NEHA Board of 
Directors as Region 3 vice-president (from 1994–1998). Dingman 
was elected and served as a national officer of NEHA from 1999–
2004, holding the position of NEHA president from 2002–2003. 
He then went on to be the NEHA Region 6 vice-president from 
2004–2010. In total, he served over 16 years on the NEHA Board 
of Directors. He also was a peer reviewer for the Journal of Envi-

ronmental Health (JEH) and sat on numerous NEHA committees 
over the years.

In his first presidential column in the July/August 2002 JEH, 
Dingman acknowledged several colleagues who urged him to 
become active in NEHA early in his career. He would take up that 
mantle of his colleagues and become an advocate for involvement 
in NEHA throughout his career. He was also very wise in acknowl-
edging the “unwavering support and encouragement throughout 
my years of involvement with NEHA” from Cheryl, his wife. In his 
final column in the June 2003 JEH, Dingman stated, “I can truth-
fully say that this opportunity to serve the association, the mem-
bership, and the profession has been the high point of my career.”

Service was central in Dingman’s life and he gave freely of his 
time, energy, knowledge, and passion. In addition to his service 
with NEHA, Dingman served in leadership roles for the Colorado, 
Illinois, and Texas Environmental Health Associations, as well 
as the NEHA Past Presidents Affiliate. More recently, Dingman 
served as a board member for several different organizations—the 
Council for the Model Aquatic Health Code (CMAHC), Ameri-
can Academy of Sanitarians (AAS), and National Environmental 
Health Science and Protection Accreditation Council. He also was 
the presiding officer for the Texas Registered Sanitarian Advisory 
Board. In a memorial email, CMAHC leadership called Dingman a 
“force in the environmental health and aquatics industries.”

Dingman received several honors during his career. In 2003 
he was awarded the A. Harry Bliss Editor’s Award for contribu-
tions that advanced the cause and interests of NEHA and the 
environmental health profession through the JEH. He became 
the fifth person to be awarded Diplomate Laureate status from 
AAS. Dingman was also awarded the Colorado Environmental 
Health Association’s highest honor, the Milton M. Miller Award, 

Jim Dingman (right) gets into the Western spirit with Keith Krinn 
(left) at the NEHA 2006 Annual Educational Conference (AEC)  
& Exhibition held in San Antonio, Texas.
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Editor’s Note: If you would like to share information about the 
passing of an environmental health professional to be men-
tioned in a future In Memoriam, please contact Kristen Ruby-
Cisneros at kruby@neha.org. The Journal will publish the In 
Memoriam section twice a year in the June and December 
issues, or in other issues as determined appropriate.

and received the P.W. Jacoe Memorial Award from the Colorado 
Public Health Association.

The following quotes from colleagues and friends show-
case Dingman’s contributions and dedication to environmental 
health, as well as his spirit and the lasting impact he had on many 
individuals.

“Jim was one of the greats, a true giant in environmental health. 
He was such a nice guy, always willing to help. When I first became 
a member of NEHA and attended my first AEC, I could not believe 
how much time he spent with me learning my story and sharing 
his incredible journey so modestly,” Dr. D. Gary Brown, NEHA 
president-elect.

“We lost a good friend, a wonderful colleague, and a great 
environmental health professional. I enjoyed working with 
Jim at different levels in the best interest of the profession. 
We always looked forward to seeing him during our visits to 
the NEHA AECs where his genuine collegiality, warm friend-
ship, and broad smile were always enjoyed,” Dr. Amer El-Ahraf, 
NEHA past president.

“Jim had a passion beyond measure for the environmental 
health profession and our fellow practitioners. He especially loved 
spreading the good word by being an invaluable resource to state 
affiliates and aspiring professionals. Connecting with Jim at a con-
ference, meeting, or by phone meant reuniting with a friend. He 
was personable, professional, and giving of his time and expertise. 
Jim had a magnificent and surefire, yet humble, presence. Over the 
years, it was a delight to receive updates about his wife Cheryl and 
adventuresome tales about his grandson. Jim was an environmen-
tal health champion and will be dearly missed,” Alicia Enriquez 
Collins, NEHA past president.

“We are saddened with the untimely passing of Jim Dingman, 
one of our dedicated sanitarians and leaders, especially after the 
passing of his wife just a couple of months earlier. We have known 

and loved Jim for so many years. He always was the consummate 
professional and possessed a great sense of humor. We will miss 
that. He always led by example and did what he promised he 
would do,” Harry Grenawitzke, NEHA past president.

“I knew Jim long before I worked with him. As a professional, 
Jim had an enthusiasm for environmental health that was compel-
ling and his presentations were memorable. On a personal level, 
I will always remember the sparkle in his eyes for cherry pie,” 
Sandra Long, NEHA immediate past-president.

“Jim was dedicated to the environmental health profession. 
Even in his last years before he was going to retire, he worked hard 
and with passion. He was a mentor and became a friend to me. He 
always put others before himself and was always willing to help. I 
worked under him for almost two years and he cared about me as 
a person. I miss him daily,” Amber Potts, NEHA staff member and 
former City of Plano employee.

At his request, Dingman’s family asks that in lieu of gifts or flow-
ers, donations can be made to the NEHA/AAS Scholarship Fund at 
www.neha.org/donate.

NEHA extends its deepest sympathies to the family, friends, 
and colleagues of Jim Dingman. He had a profound impact on the 
environmental health profession and the people around him. His 
knowledge and wisdom, willingness to serve the profession, and 
passion for environmental health will be greatly missed. 

Jim Dingman (right) shares his expertise with an attendee during the 
exhibition at the NEHA 2012 AEC held in San Diego, California.

Always bringing laughter to those around him, Jim Dingman is 
caught striking a pose after a long NEHA Board of Directors meeting 
held at the NEHA 2006 AEC.
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NEHA Government Affairs: 2021 
Accomplishments and 2022 Goals
By Doug Farquhar, JD (dfarquhar@neha.org)

I’ve completed my first full year as 
director of Government Affairs for 
the National Environmental Health 
Association (NEHA) and, as such, 
would like to list the accomplish-
ments of the program in 2021. This 
work is not only of the program but 

also of the NEHA Board of Directors, NEHA Policies and Bylaws 
Committee, the many public health associations NEHA works with, 
our federal environmental health partners, and the NEHA staff who 
provided much needed support to make government affairs happen. 
All of us working together made government affairs work at NEHA.

On behalf of the members of NEHA and the environmental 
health workforce, NEHA Government Affairs would like to share 
the following highlights:
• NEHA adopted 12 new policy statements for a total of 18 cur-

rent policy statements available on the NEHA website at the end 
of 2021.

• NEHA issued eight new position statements.
• The policy statements gave direction for NEHA to sign-on to 20 

letters to Congress and the Biden Administration in 2021.
• The policy statements led to NEHA supporting five congressio-

nal bills and one congressional resolution in 2021.
• NEHA got Congress to thank the environmental health work-

force via the Congressional Public Health Thank You Resolution 
(H.R. 62).

• NEHA sent a letter to the White House and Congress regarding 
the inclusion of the environmental health workforce in the $7.4 
billion effort to rebuild the public health workforce.

• NEHA sent 33 testimonials to state legislatures regarding state 
bills on cottage foods, food freedom, natural disasters, and the 
importance of credentialing the environmental health workforce.

• Through the fourth annual Hill Day held on April 22, 2021, the 
NEHA Board of Directors visited 44 congressional offices virtu-
ally, meeting with 102 congressional staff and 1 congressperson 
to support funding for the environmental health workforce and 
federal environmental health agencies.

• NEHA Government Affairs posted 12 blogs and hosted 3 webi-
nars in 2021 that kept environmental health professionals 
apprised of public affairs.
The NEHA Government Affairs program had a successful 2021 

and we’re planning for even more success in 2022, which will 
provide new challenges in government affairs. Being the fore-
most association advocating for environmental health, NEHA is 
in a unique role. Many associations advocate for public health, 
and several for the environment, but only NEHA advocates for 
environmental health. NEHA is one of the few associations that 

advocates at both federal and state levels, especially since almost 
95% of funding for environmental health comes from state and 
local sources.

In 2022, NEHA will remain an active voice before Congress and 
the White House. Some of the activities the NEHA Government 
Affairs program plans for in 2022 includes:
• Working with the Congressional Public Health Caucus and NSF 

International to organize a congressional briefing on food safety 
for congressional staff.

• Hosting a congressional site visit on food safety through a tour 
of a Publix Market in Northern Virginia with the office of Repre-
sentative Rob Wittman (VI-R).

• Holding a Hill Day for the NEHA board in March to promote 
environmental health and the Food and Drug Administration 
budget before members of the Congressional Appropriations 
Committee, as well as highlighting NEHA before congressional 
appropriators.

• Promoting the Environmental Health Workforce Act (H.R. 
2661), Public Health Workforce Loan Forgiveness Program 
(H.B. 3297), Public Health Infrastructure Save Lives Act (S. 
674), and Test Your Well Water Act.

• Tracking and responding to state legislation on the foremost 
environmental health concerns, including food freedom, envi-
ronmental health credentialing and licensing, body art, food 
safety, private wells, septic systems, and threats to environmen-
tal health programs.

• Providing states with the Food Code Adoption Toolkit created 
by the Retail Food Safety Regulatory Association Collaborative 
to assist in efforts to update state food codes.
These efforts align with the NEHA Strategic Plan to promote 

environmental health and highlight the profession before policy 
makers at federal, state, and local levels. Each of these planned 
events is designed to advance the profession, one that is unknown 
to many elected officials. The basic elements of the profession—
that it protects the public from environmental threats; saves both 
the public and private sectors from millions of dollars in lost 
workdays and excess illness; and is a professional, credentialed 
profession that requires a trained and educated workforce—are 
unknown to most policy makers. NEHA intends to bring environ-
mental health out of the shadows and the goal of the Government 
Affairs program in 2022 is to make environmental health impor-
tant to federal, state, and local officials.

To learn more about the 2021 achievements and 2002 goals, 
please visit www.neha.org/GA-blog.

NEHA Releases Food Freedom Operations 
Policy Statement
The NEHA Board of Directors adopted a policy statement related 
to food freedom operations in January 2022. This action is a first 
step in raising awareness about the risk of allowing some foods to 
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be sold without food safety oversight or training, an effort many 
states and local jurisdictions have been putting in place.

Laws permitting some form of food freedom operations, home-
based restaurants, or cottage food operations have been passed in 
every state. Laws exempting almost every form of regulatory food 
safety oversight have been enacted in Maine, New Mexico, North 
Dakota, Utah, and Wyoming. Home-based restaurants, in which 
an individual prepares and serves a restaurant-style meal in their 
home to paying customers, are permitted in California.

Unfortunately, with increased popularity of alternative food 
production and sales operations comes the increased potential for 
negative health consequences. Data from the National Outbreak 
Reporting System show that in the decade from 2008–2018, there 
were 1,225 reported foodborne illness outbreaks, 22,893 illnesses, 
2,737 hospitalizations, and 89 deaths attributed to food prepared 
in private homes and residences. A 2017 study collected swab 
samples from 100 homes in Pennsylvania and found that 45% of 
home kitchens tested positive for a foodborne pathogen and 12% 
had more than one pathogen present, including fecal coliforms 
and Staphylococcus aureus.

“We recognize the value of these operations, particularly as 
economic opportunities,” said NEHA Executive Director David 
Dyjack, DrPH, CIH. “We’re also concerned about the inherent 
food safety hazards that could arise from these practices and 
subsequent foodborne illnesses it could cause. That’s why it’s so 
important that some food safety standards are incorporated for 
these alternative operations.”

The Food and Drug Administration (FDA) model Food Code is 
a model for ensuring food is unadulterated and honestly presented 
when offered to the consumer. It represents the best advice for a 
uniform system that addresses the safety and protection of food 
offered at retail and in food service. The FDA Food Code explicitly 
states that “food prepared in a private home may not be used or 
offered for human consumption in a food establishment.”

To best protect the public from illness, hospitalization, and even 
death caused by foodborne illness, the NEHA policy statement on 
food freedom operations recommends a series of protections that 
should be in place if the FDA model Food Code is not required 
to be followed. These protections include requiring organizations 
operating according to food freedom laws, home-based restaurant 
guidance, and/or cottage food laws to provide prominent labeling 
of any food prepared and sold, acquire food only from inspected 
facilities, ensure the water supply used to prepare the food is 

potable, ensure the operator has liability insurance, provide train-
ing for food workers, and practice time/temperature controls and 
proper handwashing.  

Individuals and organizations are encouraged to use the NEHA 
Policy Statement on Food Freedom Operations to help describe 
food safety concerns and solutions with local and state decision 
makers who influence food policy. View the policy at www.neha.
org/policy-statements.

NEHA Selects National Registry as Exam 
Provider for Professional Food Manager 
Certificate
NEHA announced in March that it is now partnering with the 
National Registry of Food Safety Professionals (NRFSP) to be the 
exam provider for the NEHA Professional Food Manager Cer-
tificate exam. Certified food managers are an essential part of a 
food safety culture that keeps customers safe from foodborne ill-
nesses and the Professional Food Manager Certificate assures the 
knowledge and skills of entry-level food managers. “Our decision 
to partner with NRFSP was focused on making it as seamless as 
possible for trainers and proctors,” said Rance Baker, NEHA Entre-
preneurial Zone director. “We’ll be able to offer a one-stop shop for 
food safety trainers and proctors.”

Trainers will be able to order the Professional Food Manager 
Certificate exams in English, Spanish, Modern and Traditional 
Chinese, and Korean, as well as the Professional Food Manager 
(6th Edition), and other training materials from NEHA. To become 
a proctor with NRFSP, individuals need to complete the NRFSP 
online Test Administrator/Proctor Training Course and then 
the proctor application at https://www.nrfsp.com/exam-center/
become-a-test-administrator-proctor/administrator-proctor-appli 
cation. After the NRFSP proctor process is complete, applicants 
will receive a proctor number and then will be ready to start proc-
toring the Professional Food Manager Certificate exam.

To receive NEHA Trainer benefits, individuals should include 
“NEHA” along with their company name in the “Company Name” 
field of the application. For customer service support with the 
NRFSP proctor application, individuals should email NRFSP at 
customerservice@nrfsp.com or call (800) 446-0257.

Professional Food Manager Certification exams, the Professional 
Food Manager (6th Edition), and other training materials are avail-
able in the NEHA Bookstore (www.neha.org/store) or by contact-
ing Trisha Bramwell at tbramwell@neha.org. 

You can stay in the loop every day with NEHA’s social media. Find NEHA on
• Facebook: www.facebook.com/NEHA.org
• Twitter: https://twitter.com/nehaorg
• LinkedIn: www.linkedin.com/company/national-environmental-health-association

Did You 
Know?
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NOW AVAILABLE:
The updated
REHS/RS Study Guide
Fifth Edition!  

EDUCATION & TRAINING

Recreated in a fresh visual 
layout to enhance the reading 
and studying experience

Helps identify content areas of 
strength and areas where more 
studying is needed

Incorporates insights of
29 subject matter experts

Includes 15 chapters covering 
critical exam content areas
  

Visit our Study 
References page 
for more information!
NEHA.ORG/REHS-STUDY-REFERENCES
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neha.org/join

Join the only community of people as dedicated 
as you are about protecting human health and 
the environment.

Begin connecting today through NEHA membership.

ENVIRONMENTAL HEALTH
It’s a tough job.
That’s why you love it.That’s why you love it.That’s why you love it.

ENVIRONMENTAL HEALTH
It’s a tough job.
That’s why you love it.
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None of us really know what burdens and 
pain our coworkers and the regulated commu-
nity carry within themselves. While I believe 
technical and administrative excellence 
is environmental health excellence, I also 
believe compassion and empathy are essential 
to maximum performance. There is abundant 
evidence in the clinical world that soft, unob-
jective, nonmedical attributes are effective in 
improving health and patient well-being.

Let’s start with a condition common to 
most adults, low back pain, which will affect 
80% of all humans sometime during their life. 
Approximately 20% of us will develop chronic 
low back pain, often resulting in disability. In a 
recent randomized control trial of people with 
low back pain, those who received traditional 
treatment accompanied by a compassion-
ate tone of voice and supportive nonverbal 
behaviors reported more than double the pain 
relief of the control group. A meta-analysis 
of 34 studies of individuals recovering from 
heart attacks or major surgery revealed that 
emotional support from healthcare providers 
showed a positive association in 85% of the 
beneficial patient outcomes measures. Lastly, 
a growing body of evidence demonstrates that 
palliative care and hospice is more humane 
for individuals with terminal diagnoses such 
as lung cancer and they live 30% longer than 
those receiving traditional medical treatment. 
The science foundation in support of empathy 
and compassion in clinical practice is growing. 
Is there something here for us?

I convened our first organizational lead-
ership call just after the first of the year 

with the plea to our management team to 
remain committed to acknowledging and 
improving our common human condition. I 
encourage you to approach your work in the 
same spirit. Science, technology, and fidel-
ity to the rule of law are essential. At the 
same time, remain cognizant of your non-
verbal cues, eye contact, tone of voice, and 
expressions of understanding. Yes, there are 
some recalcitrant bad actors in the regulated 
community. I’ve dealt with my share of them 
early in my career. On most days, however, 
I believe most people are trying to do the 
right things and conduct their business the 
right ways.

I close with an observation that our 
national public health enterprise seems to 
be chronically addicted to and comforted by 

data, law, informatics, and finance. Where 
has that gotten us? Many of us seem to have 
overlooked the value of heart, compassion, 
and empathy. It’s time for us to radically 
rethink our approach to the art of prevention 
in the confidence that science has affirmed 
what we have always known to be true—the 
spirit and care we bring to work is our great-
est hope for each of us and the ones we love 
to reach full potential as people, businesses, 
and professionals.

Thank you, Drs. Rudy and Goff. The way 
you conducted yourselves during my brief visit 
in 1995 imparted a lifetime impression.  

Permanently disabled commercial diver. Photo courtesy of David Dyjack.

DirecTalk	
continued from page 50

ddyjack@neha.org 
Twitter: @DTDyjack

CP-FS/CCFS

Join the growing ranks of professionals 
who have attained NEHA’s most in-
demand credentials in food safety. 
Whether your focus is retail food service 
or food manufacturing and processing, 
NEHA’s Certified Professional—Food Safety 

(CP-FS) and Certified in Comprehensive Food Safety (CCFS) 
credentials demonstrate you went the extra mile to get 
specialized knowledge and training in food safety. Give 
yourself the edge that is quickly being recognized, required, 
and rewarded in the food industry. 

Learn more at neha.org/professional-development/credentials.

A credential today can improve all your tomorrows.
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“Eww, yuck, awful!” This moment was 
not my fi nest as the principal producer 
of safe drinking water. We were deep in 

the Río Plátano Biosphere Reserve in Hondu-
ras, surrounded by magnifi cent and ancient 
cedars, mahogany, and laurel. I was the self-
appointed leader of the water committee and 
while a village standpipe produced clear water, 
I was uncertain to the quality. With the health 
and well-being of two dozen students and fac-
ulty to consider, option A seemed logical: treat 
each gallon of water with 8 drops of unscented 
5.25% sodium hypochlorite regular strength 
bleach, mix vigorously, wait 20 minutes, and 
open the container lid to aerate. I prayed no 
one would notice the residual chlorine. Fat 
chance. This infamous concoction would go 
on to gain notoriety as the Dyjack Cocktail.

While this tale of aqueous woe occurred 
almost 30 years ago, I can recall much of it 
with clarity. We chartered a Mission Avia-
tion Fellowship fl ight from San Pedro Sula 
on the Honduran coast to visit the inland 
Clínica Evangélica Morava, aka the Ahuas 
Clinic. This missionary hospital serves the 
La Mosquitia region of Honduras, which at 
that time was accessible only by plane. The 
two primary physicians in residence were 
Drs. Gerard Rudy and Norvelle Goff. We 
hear much about servant leadership in pro-
fessional development circles and here they 
were in the fl esh. What immediately struck 
me about Dr. Rudy was his University of 
Michigan baseball cap and unpretentious 
manner. Not long after we arrived, I found 
him hunched over a ham radio receiving 

guidance from the U.S. on how to perform a 
complex surgery. Dr. Rudy possessed a medi-
cal degree from one of the most recognizable 
institutions in the world and his patients had 
probably never heard of Maize and Blue.

The humility of Drs. Rudy and Goff was 
striking as we toured their clinic, equipped 
with—to my surprise—a decompression 
chamber. Decompression sickness is an occu-
pational health problem in the Mosquito Coast. 
This medical condition is caused by dissolved 
nitrogen emerging from body tissues during 
abrupt scuba diving ascents. Arterial and cere-
bral embolisms, among other serious health 
effects, are undesirable outcomes. Divers can 
become permanently paralyzed, or in severe 
cases, die. The benefi t of a decompression 
chamber in the jungle of Honduras becomes 
evident as you learn more about the region.

A 2004 report from the Pan American Health 
Organization estimated 9,000 divers practiced 
underwater lobster fi shing at that time. Among 

these divers, 97% had some degree of decom-
pression syndrome and at least 4,200 Miskito 
people were diagnosed with total or partial 
occupational disability. The Association of Dis-
abled Honduran Miskitos Divers has reported 
that around 400 divers have died from work-
related illnesses. As we traveled on the Río 
Patuca by dugout canoe, crippled young men 
or others propped up on canes seemed to be 
everywhere. What lures these individuals to 
engage in such risky behavior?

Honduras is a major producer of Caribbean 
spiny lobsters, second only to Nicaragua. The 
destination for those lobsters? The dinner 
plates of people in the U.S. Regretfully, a pow-
erful combination of poverty and desperation 
lead to young people who risk their lives and 
futures to scavenge for these pricey crusta-
ceans. As a diver myself, the dilemma of the 
Central American commercial lobster industry 
resonated with me on a personal level.

Those of us in public health seem to possess 
a chromosome that predispose us for caring, 
even for those people that are not members of 
our immediate social or professional circles. 
My admiration for Drs. Rudy and Goff and 
their team grew measurably in parallel with my 
understanding of what might drive individuals 
from Central America to embark on a precari-
ous and dangerous journey north to the U.S. in 
search of better lives. What can we learn from 
these medical and public health missionaries, 
and does science support the notion that com-
passion and empathy matter when working in 
health sciences?

David Dyjack, DrPH, CIH

Gracias a Dios

 DirecTalk

continued on page 49

I also believe 
compassion and 

empathy are 
essential to 
maximum 

performance.
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Sampling supplies available!

WATER QUALITY TESTING: E. Coli, Fecal Coliforms, Total Coliforms & More

FOOD SAFETY TESTING: Salmonella, Listeria, Pathogens

LEGIONELLA TESTING: CDC Elite Certified Labs
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When The Pandemic Hit - Health Departments 
Immediately Became The Front Lines.

HealthSpace delivered the nation’s first fully 
automated contact tracing and surveillance 
tool, saving the state of Hawaii - according to 
their own numbers - 700,000 person days of 
contact tracing!

Contact Robin Loughran today to 
schedule a demo or to answer any 
questions you might have.

HealthSpace is proud to be the presenting 
sponsor of NEHA 2022 AEC

980-375-6060

Robin.Loughran@hscloudsuite.com

Scan to visit
gethealthspace.com

700,000
PERSON DAYS SAVED!

Does Your Current Software Provider Go
All In To Support Your Agency This Way?




