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A b S t Frac t The main objective of this research was to ascertain
the association between organizational characteristics of local health
departments (LHDs) and environmental health (EH) services rendered
in the community. Data used for the analysis were collected from LHDs
by the National Association of County and City Health Officials for its
2013 national profile study of LHDs. We analyzed the data during 2016.
Apart from understanding basic characteristics of LHDs in the nation, we
introduced new measures of these characteristics, including “EH full-time
equivalents” per 100,000 population and “other revenue” (revenues from
fees and fines) per capita.

The association of these and other organizational characteristics with
EH services were measured using likelihood ratio %> and t-tests. Out of 34
EH services considered, LHDs directly provided an average of 12 different
services. As many as 41% of the 34 EH services were not available in more
than 10% of the communities served by LHDs. About 70% of communities
received some services from organizations other than LHDs. All the available
organizational characteristics of LHDs had association with some of the EH
services. Although we might assume an increase in per capita expenditure
could result in an increase in LHDs’ direct involvement in providing EH
services, we found it to be true only for five (15%) of the EH services. The
variation of EH services provided in communities could be explained by a
combination of factors such as fee generation, community needs, type of

governance, and population size.

Introduction

In 2012, the Institute of Medicine recom-
mended a minimum package of public health
services related to communicable and non-
communicable disease control, emergency
preparedness and disaster response, and envi-
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ronmental health protections, among others
(Leider, et al., 2015). This minimum package
is termed the “foundational public health ser-
vices” framework. Environmental public
health, as a part of the framework, includes
the provision of critical services in cities, coun-
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ties, and states to protect and promote a safe
and healthy environment for the public. This
provision is accomplished through an array
of environment health (EH) services aimed at
preventing exposure to adverse environmental
conditions in food, water, air, and other media.

Adverse environmental conditions are
potential causes of illness, infections, and
death in communities. An example of these
adverse conditions was seen in exposures to
lake water contamination in Tarrant County,
Texas, in 2008 (Cantey et al., 2012). Cryp-
tosporidium in the lake water led to an out-
break of gastrointestinal illness among per-
sons who swallowed contaminated water
while playing in the lake. Another example
from Texas is food source contamination that
caused a Salmonella outbreak among patrons
of restaurants in 2008 (Mody et al., 2011).
The patrons had eaten contaminated jala-
peno peppers, which resulted in Salmonella
enterica serotype Saintpaul infections.

The system and delivery of EH services vary
across the nation. In Maryland, for example,
EH services were conducted by the Maryland
Department of Health and Mental Hygiene
and the Maryland Department of the Environ-
ment at the state level (Resnick, Zablotsky,
Nachman, & Burke, 2008). Most EH services
were provided at the local level by county-
based or city-based EH divisions housed
within local health departments. In contrast,
depending on the county, EH services in Iowa
were administered by different offices, not all
of which were part of the local public health
department (Ramaswamy et al., 2012).

Studies of EH service delivery systems
have noted variation in services and activi-
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TABLE 1

Local Health Department Organizational Characteristics and Environmental Health Services Provided in
U.S. Communities, 2013

Organizational Environmental Health Services
Characteristics
Body Camp- Chil- Food Food Food Service | Groundwater Health- Hotel/ Indoor
Art grounds/ dren’s Process- Safety Establish- Protection Related Motel Air
(Tattoo) | Recreational Camps ing Education ments Facilities Quality
Vehicles
Per capita expenditure ($)
0-25 73.3 44.3 771 83.2 34.9
25-50 72.0 36.7 79.6 82.9 33.9
50-100 74.2 36.5 80.0 78.5 42.0
>100 82.6 40.2 87.6 871 44.0
G 8.4 7.6 11.7 8.3 10.9
p-value .03 .05 <.01 .04 <.01
Per capita income ($)
0-25 72.2 63.5 33.0 50.6
25-50 71.9 63.2 32.7 43.0
50-100 76.7 76.0 43.5 57.2
>100 83.1 69.5 45.0 48.9
X2 10.1 15.9 17.2 12.9
p-value .02 <.01 <.01 <.01
Per capita other revenue ($)
0-5 701 57.7 64.7 77.5 79.8 471 34.3 47.7
5-10 81.8 .7 73.0 87.9 91.8 57.0 441 58.4
10-50 82.6 78.0 75.9 86.2 87.6 57.7 41.5 51.0
>50 68.9 56.7 78.4 88.2 7.3 415 40.1 27.0
x> 22.4 33.0 11.8 21.2 30.0 13.5 9.7 8.6
p-value <.01 <.01 <.01 <.01 <.01 <.01 .02 .04
Full-time equivalents (per 100,000)
0-1 52.4 44.0 54.9 35.8 59.9 61.0 327 28.9 50.1 38.3
1-3 74.5 65.2 72.5 40.9 88.7 91.4 43.9 42.5 72.3 32.8
3-5 78.9 66.8 7.2 48.1 90.5 94.2 45.4 39.2 73.9 50.7
5-7 86.0 68.5 745 42.0 91.3 95.2 58.7 44.9 69.4 61.4
>7 88.1 76.2 80.8 48.4 91.7 97.4 68.4 50.6 73.3 57.2
x> 213.0 116.5 687.0 23.2 301.2 456.1 169.4 61.5 96.4 70.3
p-value <.01 <.01 <.01 <.01 <.01 <.01 <.01 <.01 <.01 <.01
continued »

ties provided at local (e.g., county and city)
and state levels. These studies indicated that
EH services might correspond to local need
and revenue generated by fees for service
(Dyjack, Case, Marlow, Soret, & Montgom-
ery, 2007; Resnick et al., 2008). EH services

might also be intertwined with the delivery
of other public health services, which vary
across the nation and are affected by fac-
tors such as size of the jurisdiction and area
served, governance structure, finances, and
workforce structure (Mays et al., 2009).

Organizational capacity, such as fiscal
resources and workforce, has been identified
as an important construct in public health
services and systems research, with empha-
sis placed on understanding its relationship
with public health performance and outcomes
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TABLE 1 continued

Local Health Department Organizational Characteristics and Environmental Health Services Provided in
U.S. Communities, 2013

Organizational Environmental Health Services
Characteristics
Body Camp- Chil- Food Food Food Service | Groundwater Health- Hotel/ Indoor
Art grounds/ dren’s Process- Safety Establish- Protection Related Motel Air
(Tattoo) | Recreational Camps ing Education ments Facilities Quality
Vehicles
Population size
0-50,000 57.2 46.4 80.1 43.1 65.4 76.9
50,000— 68.1 39.7 88.2 50.8 67.8 86.0
150,000
>150,000 64.2 34.4 86.8 59.2 59.6 83.0
X2 15.7 19.0 24.0 33.9 6.2 229
p-value <.01 <.01 <.01 <.01 .04 <.01
Governance type
Local 62.9 40.3 79.0 81.3 51.5 37.9 60.4 53.4
Shared or state 54.0 51.2 84.6 90.1 33.0 45.2 82.1 25.4
X2 8.3 14.7 7.6 241 47.6 7.1 73.0 87.7
p-value <.01 <.01 <.01 <.01 <.01 <.01 <.01 <.01
Jurisdiction
City 90.6 80.3 85.9 66.0 97.6 57.8 49.3 79.6 67.0
County 70.4 58.1 64.4 39.1 81.0 44.6 37.8 63.2 429
Mixed 69.4 65.0 70.1 36.7 78.5 55.0 375 61.1 50.2
G 56.3 34.2 56.9 69.5 84.9 24.9 13.2 28.5 51.7
p-value <.01 <.01 <.01 <.01 <.01 <.01 <.01 <.01 <.01
Region
Northeast 81.9 77.7 86.7 54.6 80.4 90.0 62.8 471 721 65.8
Midwest 64.4 47.7 48.5 337 74.8 73.0 45.1 24.2 49.3 47.6
South 83.0 69.0 76.1 44.0 88.5 93.6 42.8 53.5 78.5 379
East 49.0 58.1 63.3 44.9 72.3 72.5 46.3 31.1 57.0 441
2 126.2 91.7 189.1 44.4 63.3 174.2 46.9 146.6 145.3 72.1
p-value <.01 <.01 <.01 <.01 <.01 <.01 <.01 <.01 <.01 <.01
continued »
(Meyer, Davis, & Mays, 2012; Scutchfield, =~ Methods population were asked to complete question-

Marks, Perez, & Mays, 2007). In this study, we
sought to expand on this research by identify-
ing aspects of local health department (LHD)
organizational capacity associated with EH
services. The primary objective was to test the
association between organizational character-
istics and EH services to identify those char-
acteristics that might be most associated with
the provision of specific EH services.
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Data for this study were collected by the
National Association of County and City
Health Officials (NACCHO) from LHDs in
2013 (NACCHO, 2014). We used these data
to study local level public health infrastruc-
ture and EH practice; we analyzed the data
during 2016. Among approximately 2,800
LHDs in the U.S., 2,532 were included in
the study population. All LHDs in the study

naires seeking information about organiza-
tional capacity such as funding, workforce,
jurisdiction, governance, and activities or
services provided. These were core questions.
Weights were developed by NACCHO based
on answers for the items from the core ques-
tionnaire to obtain national estimates. We
used these weights for our analysis. NAC-
CHO’s profile report provides more details



TABLE 1 continued

Local Health Department Organizational Characteristics and Environmental Health Services Provided in
U.S. Communities, 2013

Organizational Environmental Health Services
Characteristics
Lead Private Public School/Day Septic Smoke-Free Surface Swimming Vector
Inspec- Drinking Drinking Care Systems Ordinances Water Pools Control
tion Water Water Protection (Public)
Per capita expenditure ($)
0-25 66.9
25-50 61.2
50-100 69.8
>100 68.6
2 8.5
p-value .04
Per capita income ($)
0-25 64.0 65.3 3341 74.3
25-50 58.7 68.2 33.8 75.4
50-100 72.5 7.5 42.3 81.3
>100 65.8 75.8 40.5 81.1
x> 16.1 8.2 10.4 8.7
p-value <.01 .04 .02 .03
Per capita other revenue ($)
0-5 66.6 327 735 73.6 68.8 377 73.4
5-10 76.9 46.9 81.4 86.9 76.9 46.8 88.7
10-50 79.3 46.5 80.5 83.8 73.6 50.0 86.3
>50 731 374 61.7 7.3 86.8 31.3 57.6
e 19.9 26.8 12.0 30.0 8.6 14.6 43.6
p-value <.01 <.01 <.01 <.01 .03 <.01 <.01
Full-time equivalents (per 100,000)
0-1 51.7 458 27.6 59.1 53.3 56.3 28.3 58.1 42.4
1-3 64.4 58.9 38.4 84.8 60.4 74.4 345 86.1 55.8
3-5 74.9 69.8 40.3 84.1 85.3 75.1 371 91.0 69.3
5-7 735 80.2 42.0 82.4 90.8 775 49.6 87.8 77.6
>7 75.7 87.4 50.0 86.5 92.2 84.0 55.5 92.0 73.6
x> 100.8 284.4 71.2 186.0 388.6 125.5 104.6 298.0 1771
p-value <.01 <.01 <.01 <.01 <.01 <.01 <.01 <.01 <.01
continued »

regarding the survey methodology (NAC-
CHO, 2014). Overall, 2,000 LHDs completed
the 2013 profile study survey, for a response
rate of 79%.

We used available data to construct the fol-
lowing new variables representing organiza-
tional characteristics: per capita expenditure,

per capita total income, per capita other rev-
enue (revenues from fees and fines), and per
capita environmental health full-time equiva-
lents (EH FTE). These variables were derived
for per unit population of LHDs for expen-
diture and income and per 100,000 popula-
tion for EH FTE. Other variables represent-

ing organizational characteristics included
population size served, governance type,
jurisdiction, and region. Each of these orga-
nizational characteristics was used with a suf-
ficient number of observations in appropri-
ately constructed categories subdivided into
two groups for services to test association
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TABLE 1 continued

Local Health Department Organizational Characteristics and Environmental Health Services Provided in
U.S. Communities, 2013

Organizational Environmental Health Services
Characteristics
Lead Private Public School/Day Septic Smoke-Free Surface Swimming Vector
Inspec- Drinking Drinking Care Systems Ordinances Water Pools Control
tion Water Water Protection (Public)
Population size
0-50,000 63.4 33.8 71.0 68.4 36.4 74.4
50,000-150,000 68.6 411 77.8 71.3 41.6 83.9
>150,000 69.4 47.8 71.7 76.8 47.6 86.3
x2 7.1 28.6 13.3 10.8 16.8 38.2
p-value .03 <.01 <.01 <.01 <.01 <.01
Governance type
Local 69.1 68.3 73.6 76.8 .7 43.5 77.0 64.6
Shared or state 50.9 53.7 83.1 60.7 66.6 23.6 86.0 46.6
%2 42.4 30.0 19.5 46.7 4.0 56.0 18.7 42.0
p-value <.01 <.01 <.01 <.01 .04 <.01 <.01 <.01
Jurisdiction
City 80.6 31.6 83.6 90.5 81.8 50.1 94.2 79.4
County 61.8 38.6 74.8 70.3 68.9 36.3 76.1 57.5
Mixed 70.6 40.5 70.8 76.0 68.3 46.6 76.4 61.2
X2 45.7 6.6 16.2 64.9 23.4 26.7 66.8 51.8
p-value <.01 .04 <.01 <.01 <.01 <.01 <.01 <.01
Region
Northeast 815 70.5 42.4 78.2 87.0 74.8 571 89.3 72.3
Midwest 61.9 64.0 30.6 64.3 66.7 64.4 38.6 61.2 65.0
South 63.7 69.6 38.4 89.1 78.7 75.5 30.8 92.7 54.5
East 56.4 51.5 50.3 65.6 61.3 69.5 39.5 721 51.5
x> 63.2 30.6 411 163.5 95.3 255 74.3 272.3 47.2
p-value <.01 <.01 <.01 <.01 <.01 <.01 <.01 <.01 <.01
Note. Table includes environmental health services provided by >30% of local health departments (LHDs). The table shows the percentages of LHDs providing these services directly or
through contract. Only lower limits were included in a grouped range. The percentages are shown only for services with significant association with organizational characteristics. Mixed
jurisdiction includes city—county, multicity, and multicounty.
Numbers in bold indicate statistical significance (p < .05).

(Table 1). These categories included services
provided by the LHD directly or contracted
out and services provided by others; we show
only the proportion in the first category in
the table.

The profile data included a list of 13
select EH services provided by LHDs, plus
21 regulation, inspection, or licensing ser-
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vices, such as those covering food service
establishments and public swimming pools,
which are commonly provided as EH ser-
vices. These data gave us a total of 34 EH
services for this study.

Variables for each of these services were
combined to discern if a particular service
was provided by the LHD directly, by others

in the community independent of LHD fund-
ing, or contracted out by the LHD (Table 2).
Some services were not available in all com-
munities, or a provider was not specified
(“not known”).

To establish associations with organiza-
tional characteristics, we chose to consider
services most commonly provided by LHDs



TABLE 2

Environmental Health Services and Providers in U.S. Communities, 2013

Others® (%) (%) (%)
Air pollution 15.7 54.7 1.6 12.3 15.7
Body art (tattoo) 55.2 21.3 1.7 2.1 14.0 74
Campgrounds and recreational 39.6 26.4 2.6 2.1 1741 14.8
vehicles
Children’s camps 48.5 23.2 4.0 2.2 131 13.0
Collection of unused pharmaceuticals 16.5 65.8 94 1.2 6.3 10.2
Cosmetology businesses 12.2 55.4 1.4 1.6 14.9 15.9
Food processing 32.1 46.4 4.3 2.0 11.0 8.5
Food safety education 724 18.6 14.9 2.2 3.5 3.3
Food service establishments 77.9 16.5 3.8 2.8 1.6 1.2
Groundwater protection 40.5 45.9 16.8 1.7 4.0 79
Hazardous waste disposal 15.0 70.3 7.3 2.5 49 7.3
Hazardous materials response 17.3 73.1 10.4 1.5 34 4.7
Health-related facilities 31.4 50.9 3.8 1.7 6.7 9.3
Hotel/motel 49.6 28.0 3.8 2.3 11.3 8.8
Housing (inspection) 259 54.0 6.6 1.3 71 11.7
Indoor air quality 30.7 36.3 8.8 2.4 18.1 12.5
Land use planning 141 68.4 6.7 0.8 53 11.4
Lead inspection 48.6 28.1 6.6 5.7 9.7 79
Milk processing 12.3 56.8 1.2 1.4 17.3 12.2
Mobile homes 27.7 325 2.2 1.6 19.9 18.3
Noise pollution 12.3 50.3 4.0 0.8 15.9 20.7
Pollution prevention 21.5 51.3 1.7 1.1 10.5 15.6
Private drinking water 55.7 30.6 7.3 2.6 5.6 55
Public drinking water 33.0 57.7 9.0 2.3 3.0 4.0
Radiation control 129 47.8 3.6 1.7 18.8 18.8
School/day care 68.7 23.3 10.5 2.9 1.8 33
Septic systems 66.5 24.9 2.8 3.1 29 2.6
Smoke-free ordinances 58.8 25.3 10.5 2.1 7.6 6.2
Solid waste disposal sites 27.8 53.9 2.8 2.1 7.3 8.9
Solid waste haulers 21.7 51.7 1.5 2.1 6.1 12.4
Surface water protection 32.9 51.9 13.8 1.3 4.1 9.8
Swimming pools (public) 68.0 19.0 2.5 2.4 5.9 47
Tobacco retailers 25.0 441 3.4 2.7 10.6 17.6
Vector control 48.1 32.0 12.8 2.3 8.1 9.5

3HD = local health department.
°Agencies other than LHD.

°In some communities, services are provided by LHD and others. Row total would exceed 100% if this value were added.
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(i.e., 19 EH services provided by >30% of
LHDs) (Table 1). Table 1 shows the percent-
ages of LHDs providing these services directly
or through contract for the categories of the
organizational characteristics. Values are
shown only for services with significant asso-
ciation (p < .05). The other category of “pro-
vided by others” is not shown in the table.

Data were analyzed using statistical soft-
ware (SAS version 9.3). We estimated the
mean number of EH services directly provided
by LHDs for some of the organizational char-
acteristics. The significant differences of these
means within each of the characteristics were
tested using PROC ANOVA (Table 3). Indi-
vidual means were compared using ¢-tests. We
assessed the association of each organizational
characteristics of an LHD with activities and
services provided in the community by using
likelihood ratio y* tests.

Results

Figure 1 shows eight important LHD orga-
nizational characteristics: population size,
governance type, jurisdiction, region, per
capita EH FTE, per capita expenditure, per
capita total income, and per capita revenues
from fees and fines (other revenue). Among
these, other revenue was not specifically
described in the NACCHO profile report.

Most of the LHDs were under local gov-
ernance (72%) and run by county govern-
ment (74%). The largest portion (41%)
of LHDs served populations <25,000, and
77% catered to populations <100,000. We
found that 37% of LHDs had <1 EH FTE per
100,000 population, and 65% had <5 EH
FTEs per 100,000 population.

Moreover, total revenues and expendi-
tures of LHDs were closely aligned. Nearly
one quarter (30% and 28%, respectively)
had per capita expenditure and total income
<$25, and only about one tenth (12% and
13% respectively) had per capita expenditure
and total income >$100. Median revenue and
expenditure of LHDs were similar (about
$1.5 million). Other revenue was com-
prised of grants, donations, fees, and fines
potentially generated by EH services such as
food service inspections and permits. Only
13% of LHDs, however, earned >$1 million
from these other sources, and 44% earned
<$50,000, with a median of $84,000.

The study included a total of 34 EH ser-
vices that LHDs provided (Table 2). Nine
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TABLE 3

Health Departments, 2013

Population size

Mean Number of Environmental Health Services Provided by Local

Organizational Characteristics Mean Number of Services

0-50,000 11 <.01
50,000-150,000 14
>150,000 14
Per capita other revenue ($)
0-5 12 <.01
5-10 14
10-50 13
>50 10
Per capita expenditure ($)
0-25 13 <.01
25-50 11
50-100 12
>100 13

Note. Only lower limits were included in a grouped range.

*p-value was obtained from the F-statistic using PROC ANOVA.

(26%) of these services, however, were pro-
vided by <20% of LHDs. Organizations other
than LHDs provided a large proportion of
communities with services such as hazardous
materials response (73%), hazardous mate-
rials disposal (70%), collection of unused
pharmaceuticals (66%), and land use plan-
ning (68%). As many as 14 (41%) of the
34 EH services were not available in >10%
of the communities served by LHDs. These
included services related to indoor air quality
(18%), radiation control (19%), noise pollu-
tion (16%), mobile homes (20%), and milk
processing (17%), among others. Although
the majority of EH services were most fre-
quently provided by LHDs directly or by
other organizations serving the community,
some were contracted out by LHDs. They
varied from <1% (noise pollution and land
use planning) to 6% (lead inspection). On
average, LHDs directly provided 12 different
EH services.

Table 3 shows the mean number of EH ser-
vices LHDs performed, by population size, per
capita other revenue, and per capita expendi-
ture. The mean number of EH services pro-

vided by LHDs significantly increased with
gains in population size and per capita other
revenue, although it decreased for the high-
est group (>$50) of per capita other revenue,
this dip could be an artifact of the small num-
ber of observations in this group. Per capita
expenditure, however, did not follow this
increasing pattern of mean number of EH ser-
vices performed by LHDs. The mean was the
same (13) in the lowest and highest group,
indicating that the number of EH services
performed by LHDs might not necessarily
depend on expenditure only.

In general, as the per capita LHD expenditure
increased, the proportion of LHDs directly pro-
viding services in the community also increased
(Table 1). We found, however, that this increas-
ing association was statistically significant (p <
.05) for only 5 of the 19 services: food safety
education, body art (tattoo), lead inspection,
food service establishments, and health-related
facilities. For food processing, the proportion of
LHDs providing service decreased as per cap-
ita expenditure increased. No association was
observed between per capita expenditure and
any of the other services.



FIGURE 1
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A similar increasing association was
observed with per capita total income and
eight services: indoor air quality, septic sys-
tems, children’s camps, body art (tattoo), lead
inspection, public drinking water, private
drinking water, and health-related facilities.
This significant association was observed also
for per capita other revenue with all the ser-
vices except for vector control, hotel/motel,
lead inspection, and food processing.

We found a significant positive associa-
tion between EH FTEs per 100,000 popula-
tion and LHDs directly providing each of the
19 services (Table 1). Regional differences
in LHD participation for providing services
was also significant for all the services, with
Northeast and South regions, in general, hav-
ing the two highest percentages of participa-
tion by LHDs directly. The same type of rela-
tionship was observed with the governance

and jurisdiction characteristics for most of
the services, with local government and city
jurisdiction having the highest percentages
of participation by LHDs directly for more
than half of these services. The percentage of
LHDs directly providing services significantly
increased with population size for 12 of the
19 services.

Discussion

The NACCHO profile study identified 87
public health services provided by LHDs, of
which 34 were EH related (NACCHO, 2014).
On average, LHDs directly provided a total
of 12 services, and as many as 14 of the 34
EH-related services were not available in
>10% of the communities. Among the LHDs,
37% had <1 EH FTE per 100,000 population,
and 65% had <5 EH FTE per 100,000 popu-
lation. Many of the EH services were more
commonly provided by agencies other than
the LHDs (as much as 270%). This finding
highlights the complex and varied EH service
delivery system, which includes multiple EH
partners and stakeholders.

All eight LHD organizational character-
istics showed association with at least some
of the 19 EH services reviewed. Of all the
characteristics, per capita expenditure
and total income were associated with the
fewest number of services. Per capita other
revenue, however, showed statistically sig-
nificant relationships with most of the EH
services (Table 1). Other revenue included
funds potentially generated by licensing and
permitting fees. Thus, the relationship of
other revenue and EH services could affect
the provision of EH services.

Food safety education was provided directly
by 77.1% of LHDs with per capita expendi-
ture <$25. That percentage increased to 87.6%
for LHDs with per capita expenditure 2$100,
showing a significantly increasing association
with per capita expenditure (p <.01) (Table 1).
This associated increase would seem to reflect
a natural assumption that with increases in
per capita expenditure, the direct involve-
ment of LHDs in providing health services will
increase. We did not find this assumption to
be true, however, for all of the EH services,
except for body art (tattoo), lead inspection,
food processing, food service establishments,
and health-related facilities. We did find the
association to be more pervasive for per capita
total income, population size, per capita other
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revenues, and per capita EH FTE. LHDs were
certainly more likely to provide services with
increases in income, expenditure, population,
or EH FTE, but this pattern probably was also
influenced by the importance or need for the
service in the community.

Governance and jurisdiction showed
association with most of the services. A
higher percentage of LHDs at the city level
were providing each of these services. The
number of EH FTE per 100,000 population,
and regional locations of LHDs showed the
highest number of significant relationships,
identified among all 19 EH services selected.
One might expect that higher percentages
of LHDs would be providing services as the
number of EH FTE per 100,000 population
increases. But, the relationship between
regional locations and LHD provision of EH
services might be an indication of services
being based on needs of a particular geo-
graphic area.

The results of this study showed that the
providers of EH services in communities can
vary widely. Although LHDs are the common
providers of the services, other organizations
or agencies also contribute to service deliv-
ery. This supports claims about varied EH
structure and consequent delivery systems.

Organizational characteristics and their rela-
tionships with LHD EH services further dem-
onstrate that variables such as finance, popu-
lation, geographic location, and workforce
are related to LHD provision of EH services.
EH services provided in U.S. communities
vary considerably, which might be the result
of factors such as fee generation, specific
community needs, type of governance, or
simply population size.

Programs and activities specific to a health
department or a community’s needs were also
one of the considerations of a Public Health
Leadership Forum convened in 2013. The find-
ings from our study might present implications
for the description of environmental public
health activities developed by this forum (Pub-
lic Health Leadership Forum, 2014).

Further research into the structure and
delivery of EH services could help build a
better understanding of how and why cer-
tain services are provided in a community
and others are not. This knowledge might be
used to help ensure that communities receive
necessary EH services.

Finally, our study contributes to public
health services research by testing the asso-
ciation between organizational characteris-
tics of LHDs and EH services rendered. Shah

and coauthors (2014) showed differences in
performed services for some of the character-
istics. We showed this relationship to be true,
however, for the available and derived orga-
nizational characteristics based on standard
statistical procedure.

This study is subject to several limitations.
The study imparts general information about
whether or not an LHD provides a specific
service, without going into much detail about
its scope and level. The study is based also on
self-reported information, without any verifi-
cation for reliability, giving the possibility of
biased results. %
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2018 Walter F. Snyder Award

Call for Nominations
Nomination deadline is April 30, 2018.

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.

Nominations for the 2018 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, and
« leadership in securing action on behalf of environmental and public health goals.

Past recipients of the Walter F. Snyder Award include:

2017 - CAPT. Wendy Fanaselle 2008 - CAPT. Craig A. Shepherd 1998 - Chris J. Wiant 1989 - Boyd T. Marsh 1980 - Ray B. Watts

2016 - Steve Tackitt 2007 - Wilfried Kreisel 1997 - J. Roy Hickman 1988 - Mark D. Hollis 1979 - John G. Todd

2015 - Ron Grimes 2006 - Arthur L. Banks 1996 - Robert M. Brown 1987 - George A. Kupfer 1978 - Larry J. Gordon

2014 - Priscilla Oliver 2005 - John B. Conway 1995 - Leonard F. Rice 1986 - Albert H. Brunwasser 1977 - Charles C. Johnson, Jr.
2013 - Vincent J. Radke 2004 - Peter D. Thornton 1994 - Nelson E. Fabian 1985 - William G. Walter 1975 - Charles L. Senn

2012 - Harry E. Grenawitzke 2002 - Gayle J. Smith 1993 - Amer El-Ahraf 1984 - William Nix Anderson 1974 - James J. Jump

2011 - Gary P. Noonan 2001 - Robert W. Powitz 1992 - Robert Galvan 1983 - John R. Bagby, Jr. 1973 - William A. Broadway
2010 - James Balsamo, Jr. 2000 - Friedrich K. Kaeferstein 1991 - Trenton G. Davis 1982 - Emil T. Chanlett 1972 - Ralph C. Pickard
2009 - Terrance B. Gratton 1999 - Khalil H. Mancy 1990 - Harvey F. Collins 1981 - Charles H. Gillham 1971 - Callis A. Atkins

The 2018 Walter F. Snyder Award will be presented during NEHA’s 82nd Annual Educational
Conference (AEC) & Exhibition to be held in Anaheim, CA, June 25-28, 2018. SO A

A

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