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Abstract

Objectives: Despite a push for increased local public health capacity, no clear baseline for performance of local health
departments (LHDs) exists. The objectives of this study were to quantify the self-reported performance of LHDs on the 10
Essential Public Health Services (EPHSs) and describe the relationships between performance and characteristics of LHDs.

Methods: We used data on 2000 LHDs from the 2013 National Profile of Local Health Departments survey to develop
principal components analysis–based scores to evaluate each LHD on the performance of EPHSs. Scores ranged from 0 to 100.
LHDs that performed no activities within an EPHS had a score of 0, and LHDs that performed all activities within an EPHS had a
score of 100. We explored the relationships between EPHS scores and LHD characteristics by using multivariate linear
regression and cluster analysis.

Results: Performance scores varied greatly by LHDs and EPHSs; however, LHDs typically scored <50, indicating that they
performed fewer than half of the activities evaluated. LHDs that served larger populations (vs smaller populations) and LHDs
that had higher per-capita funding (vs lower per-capita funding) had higher EPHS scores. We identified 6 EPHS performance
score–based LHD clusters, which suggests similarities in which EPHSs LHDs focused on.

Conclusions: Our results suggest weaknesses in many LHDs’ fulfillment of the EPHSs, particularly in low-population and low-
funding settings. LHDs should be given the resources to increase capacity and ensure the EPHSs are met in communities.
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The public health infrastructure in the United States com-

prises a network of federal, state, and local health agencies

intended to work in concert.1,2 The effectiveness of this

system relies on agencies at each level having the capacity

to complete the required tasks.3 In 1994, the Public Health

Functions Working Group defined the 10 Essential Public

Health Services (EPHSs) that serve as a benchmark for

public health practice (Table 1).4 Fulfillment of the EPHSs

by local health departments (LHDs) is vital, because LHDs

are the most proximal health agencies to the communities

they serve.1,2 However, the current literature suggests that

the capacity of LHDs varies greatly and may be weak

overall.1,7-17

Concerns about lack of capacity have led to a push for

public health infrastructure improvements through programs

such as Healthy People 2020 and health department accred-

itation.18,19 However, many Healthy People goals are unmet,

and only 209 LHDs had achieved accreditation as of

November 20, 2018, with many indicating that the time and

effort are too high for the benefit.20-24 In addition, no clear

baseline for performance of LHDs exists. Studies investigat-

ing the performance of LHDs tend to focus on the most

populous cities or health departments that opted into pro-

grams such as the National Public Health Performance Stan-

dards Program and, hence, may overestimate nationwide

capacity.10,12,25,26
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Table 1. Activities, in order of importance, that best capture performance of the Essential Public Health Servicesa and the combined variance
in the activities used that is explained by the principal component, 2013 National Profile of Local Health Departments Surveyb

Essential Public Health Service Activities Variance Explained,c %

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

Infectious disease surveillance, injury surveillance,
behavioral risk factor surveillance, chronic disease
surveillance, maternal and child health surveillance,
syndromic surveillance, environmental health
surveillance

56.7

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

Screening for diabetes, cardiovascular disease, cancer,
tuberculosis, high blood pressure, HIV, and blood lead;
provision of laboratory services

52.2

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

Population-based primary prevention activities for physical
activity, violence, chronic disease, nutrition, tobacco,
substance abuse, injury, mental illness, unintended
pregnancy

57.6

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

Collaborate with other community partners on maternal
and child health, infectious disease, chronic disease,
environmental health, community health assessments,
food safety, tobacco, alcohol or other drugs, emergency
preparedness

42.0

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

Provision of technical assistance to policy makers,
regulatory groups, or advocacy groups for drafting
proposed legislation, regulations, or ordinances;
preparation of issue briefs on proposed policy; provision
of public testimony on proposed policy; participation on
a board or advisory panel responsible for public health
policy

51.5

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

Regulation, inspection, and/or licensing of food service
establishments, groundwater protection, surface water
protection, private drinking water, air pollution, public
drinking water, schools and daycares, indoor air quality,
health facilities

45.1

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

Provision of child immunization, family planning, sexually
transmitted disease treatment, adult immunizations,
tuberculosis treatment, WIC (Special Supplemental
Nutrition Program for Women, Infants, and Children)
food and nutrition services

41.0

8. Assure competent public and personal health
care workforce.

Use of Core Competencies for Public Health
Professionals5 for conducting staff performance
evaluations, assessing staff training needs, developing
staff training plans, writing job descriptions

67.4

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

Performance of quality improvement (QI) activities,
existence of agency-wide QI plan, QI committee,
dedicated QI staff member, dedicated resources for QI,
provision of QI resources and training to staff members
on an ongoing basis, use of performance data to drive QI
efforts

52.6

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

Development of research protocols; dissemination of
findings to stakeholders; collection, exchange, or report
of study data; analysis and interpretation of study data;
identification of research topics relevant to public health
practice; recruitment of study participants; support of
organizations applying research findings to practice; and
application of research findings to practices within their
own organization

68.5

aData source: Centers for Disease Control and Prevention.4
bData source: National Association of County and City Health Officials.6
cPercentage of the data’s total variance explained by the principal component. For example, the principal component generated to represent Essential Public
Health Service (EPHS) 1 explains 56.7% of the variability observed in all the activities categorized into EPHS 1.
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In this study, we evaluated the self-reported capacity of

LHDs by using scores derived from principal components

analysis (PCA). We quantified the performance of 2000

LHDs on each of the 10 EPHSs to objectively measure per-

formance across a heterogeneous group of LHDs. We further

explored the relationships between the performance and

characteristics of LHDs.

Methods

Study Data

We used data from the National Association of County and

City Health Officials (NACCHO) 2013 National Profile of

Local Health Departments Survey, which is the largest, most

comprehensive source of data on LHD infrastructure and

activities in the United States.6 The NACCHO profile enum-

erated 2532 LHDs, 2000 (79.0%) of which responded to the

NACCHO profile survey. Researchers selected health

departments by population-based stratified random sampling

to receive only the core questionnaire or the core plus 1 of 2

supplemental modules. The Johns Hopkins Bloomberg

School of Public Health Institutional Review Board (IRB)

Office determined this study was not human subjects

research and did not require IRB oversight.

Measures of EPHS Performance

We categorized reported health department activities into

EPHSs based on metrics used in previous health department

evaluations.2,27,28 The number of activities included in each

EPHS category varied based on the number of relevant activ-

ities for each EPHS available in the data set. Some of the

activities used to describe EPHS 4, EPHS 8, EPHS 9, and

EPHS 10 came from module 1 of the questionnaire; there-

fore, the sample size for analysis of these EPHSs was

reduced (n ¼ 490). For EPHS 8, assurance of a competent

workforce, we focused on the use of the Core Competencies

for Public Health Professionals for workforce development.5

For the purpose of this analysis, we included only activities

that were directly performed by the LHDs. We excluded

from further analysis LHDs with missing values for that

EPHS. For the remainder of the analysis, these combinations

of activities served as proxy measures for an LHD’s capacity

to provide the EPHSs.

Data Analysis

For each EPHS, we used PCA to derive a score (the princi-

pal component) from the activities categorized into each

EPHS. We derived these scores from a linear combination

of responses that captured most of the variability in the data

on that EPHS. Because many variables of interest were

discrete, we used polychoric correlation matrices to esti-

mate correlations between the variables of interest.29 Our

analysis focused only on the principal components of each

EPHS, which explained an average of 53.5% of the

combined variances in the variables used. Activity contri-

butions to the EPHS scores were weighted by factor load-

ings, which represent the correlations between the activities

and the principal component. We highlighted those activi-

ties with the largest contribution to the score (ie, those with

a correlation >25%) (Table 1). We normalized each EPHS

score to range from 0 to 100, such that LHDs performing all

activities in a given EPHS would have a score of 100 and

LHDs performing none of the activities in a given EPHS

would have a score of 0.

We used multivariate linear regression analysis to exam-

ine the association between EPHS scores and LHD charac-

teristics shown to be associated with performance in previous

studies.9,11,12,15,30,31 We examined the following character-

istics: population size of jurisdiction, per-capita LHD expen-

ditures, presence of a local board of health, and region as

defined by the US Census Bureau (Midwest, Northeast,

South, West).32 We also examined health department gov-

ernance, classifying decentralized structures as “local,” cen-

tralized structures as “state,” and combined structures as

“shared governance.” We modeled population size and per-

capita expenditures on the log scale to maintain a linear

relationship with the dependent variables. We accounted for

correlations between health departments in the same state by

using clustered standard errors.

To determine whether there were natural groupings of

LHDs that shared similar strengths and weaknesses, we cre-

ated clusters based on health department EPHS scores by

using Gaussian finite mixture modeling, as implemented in

the mclust R package.33,34 To maximize the number of LHDs

considered, we ran the cluster analysis by using only those

EPHSs with activities included on the core questionnaire.

We identified 6 performance-based LHD clusters. We com-

pared the characteristics of EPHS-based clusters and

assessed associations by using the Pearson w2 and analysis

of variance tests of significance. We considered P < .05 to be

significant. We analyzed data by using R version 3.3.2.35

Results

LHDs performed well on EPHS 1; most LHDs scored >50

(Table 2). A typical (ie, scoring closest to the median) LHD

performed 4 of 7 surveillance activities and had completed a

community health assessment within the previous 5 years.

Infectious disease surveillance was the most frequently

reported activity (91.2%; 1802 of 1975), and injury surveil-

lance was the least frequently reported activity (27.3%; 522

of 1910).

For EPHS 2, a typical LHD performed 4 of 8 disease

screening activities and provided no laboratory services.

Tuberculosis screening was the most frequently reported

activity (83.7%; 1650 of 1971), and cardiovascular disease

screening was the least frequently reported activity (27.3%;

523 of 1915).

For EPHS 3, a typical LHD performed 3 of 9 population-

based primary prevention activities and provided food safety
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education. Food safety education was the most frequently

reported activity (73.1%; 1428 of 1954), and mental illness

programs were the least frequently reported activity (12.4%;

240 of 1933).

EPHS 4 had the highest median score overall, indicating

that most LHDs were working with their community partners

(Table 2). A typical LHD coordinated efforts with partners

on most topics but rarely reported full collaboration on activ-

ities. Emergency preparedness was the most frequently

reported collaboration activity (70.1%; 338 of 482), and land

use collaboration was the least frequently reported collabora-

tion activity (5.6%; 26 of 468).

For EPHS 5, a typical LHD had strategic and community

health improvement plans, but these plans had not been

updated in the previous 5 years. They also participated in

some policymaking activities but had not passed a new pub-

lic health ordinance in the past 2 years. Communicating with

legislators was the most frequently reported activity (69.4%;

1350 of 1945), and adopting a new public health ordinance or

legislation was the least frequently reported activity (36.8%;

719 of 1954).

For EPHS 6, a typical LHD performed 5 of 13 regula-

tory activities. Regulation, inspection, and/or licensing of

food services establishments was the most frequently

reported activity (78.5%; 1540 of 1962), and regulation,

inspection, and/or licensing of cosmetology businesses

was the least frequently reported activity (12.3%; 235

of 1913).

For EPHS 7, a typical LHD performed 8 of 20 health

services. Adult immunization was the most frequently

reported activity (90.6%; 1789 of 1975), and substance abuse

services were the least frequently reported activity (7.4%;

143 of 1940).

EPHS 8 had the lowest scores overall, with a median score

of 0 (Table 2). A typical LHD did not use the Core Compe-

tencies for Public Health Professionals for any employee

hiring or training activities. Use of core competencies for

evaluating training needs was the most frequently reported

activity (directly performed by 18.9%; 89 of 470), and use of

core competencies in job descriptions was the least fre-

quently reported activity (13.4%; 63 of 470).

For EPHS 9, a typical LHD reported informal or ad hoc

quality improvement activities, with no consistent resources

dedicated to quality improvement. Formal or informal qual-

ity improvement activities were reported by most health

departments (performed by 88.9%; 424 of 477); however,

fewer than half of LHDs reporting quality improvement

activities had dedicated resources to quality improvement

activities (43.6%; 185 of 424).

LHDs scored poorly on EPHS 10; 39.5% of LHDs per-

formed none of the research activities evaluated (Table 2). A

typical LHD performed 1 of 8 research activities. Collecting,

exchanging, or reporting data for a study was the most fre-

quently reported activity (performed by 40.4%; 187 of 463),

and developing or refining research plans and/or protocols

was the least frequently reported activity (12.5%; 58 of 463).

Table 2. Number of local health departments (LHDs) with complete data for each Essential Public Health Service (EPHS)a activity and
median score for each EPHS, 2013 National Profile of Local Health Departments Survey (n ¼ 2000), United Statesb

EPHS

Sample
Size,

No. (%)
(n = 2000)

LHDs That
Performed No

EPHS Activities,
No. (%)

LHDs That
Performed All

EPHS Activities,
No. (%)

Median
Scorec

(IQR)

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

1834 (91.7) 32 (1.7) 178 (9.7) 63.5 (46.1-80.9)

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

1467 (73.4) 91 (6.2) 71 (4.8) 42.0 (28.1-72.0)

3. Inform, educate, and empower people about health issues. 1836 (91.8) 108 (5.9) 76 (4.1) 41.1 (17.9-66.6)
4. Mobilize community partnerships to identify and solve health

problems.
451 (22.6) 1 (0.2) 7 (1.6) 65.4 (53.7-77.5)

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

1832 (91.6) 86 (4.7) 89 (4.9) 58.7 (26.9-81.7)

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

1796 (89.8) 151 (8.4) 18 (1.0) 42.0 (23.8-58.7)

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

1767 (88.4) 80 (4.5) 1 (0.1) 48.2 (34.1-58.7)

8. Assure competent public and personal health care workforce. 470 (23.5) 347 (73.8) 29 (6.2) 0 (0-22.9)
9. Evaluate effectiveness, accessibility, and quality of personal and

population-based health services.
473 (23.7) 53 (11.2) 7 (1.5) 29.7 (12.2-55.7)

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

463 (23.2) 183 (39.5) 21 (4.5) 10.6 (0-23.8)

Abbreviation: IQR, interquartile range.
aData source: Centers for Disease Control and Prevention.4
bData source: National Association of County and City Health Officials.6
cDistribution of health department scores ranging from 0 to 100, with 0 representing no activities performed and 100 representing all activities performed.
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LHDs included in the multivariate analysis had an aver-

age population of 155 200 and average per-capita expendi-

tures of $55.54, although both distributions were right

skewed (Table 3). Most of the 1511 LHDs included in the

multivariate analysis were locally governed (77.0%; n ¼
1163) and had a local board of health (73.9%; n ¼ 1116).

LHDs that served larger populations and had more fund-

ing tended to have higher EPHS scores than LHDs that

served smaller populations and had less funding (Table 4).

However, expenditures were unrelated to performance for

EPHS 6 or EPHS 8. LHDs with a local board of health scored

3.0 points higher, on average, on EPHS 1 (95% confidence

interval [CI], 0.5-6.0), 7.9 points higher on EPHS 3 (95% CI,

3.5-12.3), and 7.5 points higher on EPHS 9 (95% CI, 0.1-

14.9) than LHDs with no local board of health.

State-governed LHDs scored an average of 31.0 points

lower on EPHS 5 (95% CI, –45.4 to –16.6), 15.9 points lower

on EPHS 6 (95% CI, –30.5 to –1.4), and 10.9 points lower on

EPHS 10 (95% CI, –20.3 to –1.5) than locally governed

health departments but 22.5 points higher on EPHS 8 (95%
CI, 11.7-33.4) (Table 4). Health departments with shared

governance scored higher than their locally governed coun-

terparts: 12.2 points higher on EPHS 3 (95% CI, 1.4-22.9),

7.7 points higher on EPHS 5 (95% CI, 2.1-13.3), 16.9 points

higher on EPHS 8 (95% CI, 3.4-30.4), and 17.4 points higher

on EPHS 9 (95% CI, 1.5-33.4).

LHDs in the Northeast scored an average of 13.5 points

lower on EPHS 2 (95% CI, –25.7 to –1.4) and 18.1 points

lower on EPHS 7 (95% CI, –23.1 to –13.2) than LHDs in the

Midwest (Table 4). However, compared with LHDs in the

Midwest, LHDs in the Northeast scored 24.7 points higher

on EPHS 6 (95% CI, 11.9-37.5) and LHDs in the South

scored 11.2 points lower, on average, on EPHS 8 (95%
CI, –20.7 to –1.7).

Of 6 performance-based LHD clusters, 2 had high mean

EPHS scores, 2 had moderate EPHS scores, and 2 had low

mean EPHS scores (Table 5). With few exceptions, high-

scoring clusters had higher mean scores across all EPHSs.

However, within scoring tiers, health departments could be

divided between those that emphasized policy and regulation

(eg, EPHS 5 and EPHS 6) and those that emphasized direct

patient services (eg, EPHS 2 and EPHS 7).

The LHD clusters differed significantly by size of the pop-

ulation served; LHDs in the high-performance tier had the

largest mean populations, and LHDs in the low-performance

tier had the smallest mean populations (P < .001) (Table 4).

Clusters also differed significantly by per-capita expenditures;

LHDs in the high-performance tier spent the most overall (P <

.001). The clusters differed significantly in their governance

classifications; policy and regulation clusters tended to be

more frequently locally governed than those that emphasized

direct patient services (P < .001). In addition, the policy and

regulation clusters were more likely to have a local board of

health than were the direct patient services clusters (P ¼ .01).

The clusters also differed by their regional makeup; LHDs in

the low-performance tier policy and regulation cluster were

mostly in the Northeast, LHDs in the high- and moderate-

performance tier direct patient services clusters were mostly

in the South, and LHDs in the low-performance tier direct

patient services cluster were mostly in the Midwest (P < .001).

Discussion

Our analysis indicates that LHDs have room for improve-

ment on EPHS performance. Most health departments per-

formed fewer than half of the activities that are key to the

EPHSs. However, performance varied widely, with high per-

formers and low performers in each EPHS category. On

average, LHDs reported the highest performance in monitor-

ing population health, mobilizing community partnerships,

and developing public health policies. Health departments

had the lowest scores overall for assuring a competent work-

force, evaluating population-based health services, and per-

forming research. Most health departments (73.8%) scored

zero on EPHS 8, indicating that they do not use the Core

Competencies for Public Health Professionals in any work-

force recruitment or development activities.5

Findings from the multivariate model support previous

studies that show health department performance increases

with the size of the population served and per-capita health

department spending.9,11,12,15,30,31,36 The governance struc-

ture of LHDs had an interesting relationship with EPHS

performance scores. State-governed health departments had

significantly lower scores in local policymaking, enforce-

ment of laws and regulations, and research than did locally

governed health departments. However, state-governed

health departments had significantly higher scores than

locally governed health departments in assurance of a com-

petent workforce. Health departments with shared govern-

ance often scored better than their locally governed

Table 3. Characteristics of local health departments that
responded to the 2013 National Profile of Local Health
Departments Surveya with complete data for Essential Public
Health Serviceb score calculation (n ¼ 1511), United Statesa

Local Health Department
Characteristics Value

Mean (SD) population of jurisdiction 155 200 (441 127)
Per-capita expenditures, mean (SD), $ 55.54 (101.11)
Governance structure, no. (%)

Local governance 1163 (77.0)
Shared governance 165 (10.9)
State governance 183 (12.1)

Local board of health, no. (%) 1116 (73.9)
Region, no. (%)

Midwest 599 (39.6)
Northeast 244 (16.1)
South 461 (30.5)
West 207 (13.7)

aData source: National Association of County and City Health Officials.6
bData source: Centers for Disease Control and Prevention.4
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Table 4. Associations between Essential Public Health Service (EPHS)a scores and local health department (LHD) characteristics among
LHDs that completed the 2013 National Profile of Local Health Departments Survey, United Statesb

Characteristic

Average Difference in Scorec on EPHS

EPHS 1
(n = 1407)

EPHS 2
(n = 1148)

EPHS 3
(n = 1397)

EPHS 4
(n = 344)

EPHS 5
(n = 1403)

Population of jurisdiction (log) 6.1
(4.3 to 7.9)

3.2
(1.6 to 4.8)

5.8
(4.5 to 7.1)

3.9
(2.6 to 5.2)

8.3
(6.8 to 9.8)

Per-capita expenditures (log) 8.2
(4.3 to 11.1)

8.7
(6.1 to 11.7)

11.1
(7.9 to 14.4)

3.8
(1.7 to 6.0)

5.4
(3.3 to 7.5)

Governance structure
Local governance –1.5

(�18.7 to 15.6)
–3.2

(–27.3 to 20.9)
9.7

(–15.9 to 35.2)
–0.9

(–10.3 to 8.6)
–31.0

(–45.4 to –16.6)
Shared governance 6.2

(–3.8 to 16.2)
9.6

(–6.8 to 26.1)
12.2

(1.4 to 22.9)
3.9

(–4.9 to 12.7)
7.7

(2.1 to 13.3)
State governance 1 [Ref] 1 [Ref] 1 [Ref] 1 [Ref] 1 [Ref]

Local board of health
Yes 3.0

(0.5 to 6.0)
0.7

(–5.2 to 6.6)
7.9

(3.5 to 12.3)
–1.6

(–5.9 to 2.7)
3.1

(–0.6 to 6.8)
No 1 [Ref] 1 [Ref] 1 [Ref] 1 [Ref] 1 [Ref]

Region
Northeast –8.5

(–20.2 to 3.2)
–13.5

(–25.7 to –1.4)
–5.4

(–13.8 to 3.0)
2.1

(–4.2 to 8.4)
5.1

(–1.4 to 11.5)
South –3.8

(–16.0 to 8.4)
11.6

(–3.3 to 26.6)
–6.0

(–19.6 to 7.8)
–1.4

(–8.9 to 6.1)
–5.1

(–12.0 to 1.8)
West –4.0

(–11.5 to 3.5)
�8.4

(–17.0 to 0.2)
3.6

(–4.3 to 11.5)
2.1

(–4.8 to 9.1)
1.9

(4.3 to 8.1)
Midwest 1 [Ref] 1 [Ref] 1 [Ref] 1 [Ref] 1 [Ref]

Characteristic

Average Difference in Scorec on EPHS

EPHS 6
(n = 1378)

EPHS 7
(n = 1364)

EPHS 8
(n = 366)

EPHS 9
(n = 366)

EPHS 10
(n = 358)

Population of jurisdiction (log) 5.3
(3.2 to 7.4)

4.0
(2.9 to 5.0)

2.1
(0.4 to 3.8)

5.6
(3.3 to 7.8)

8.0
(6.8 to 9.3)

Per-capita expenditures (log) 2.8
(–1.4 to 7.0)

8.8
(6.9 to 10.6)

0.8
(–3.1 to 4.6)

3.9
(–0.7 to 8.5)

5.1
(2.9 to 7.3)

Governance structure
Local governance –15.9

(–30.5 to –1.4)
7.1

(–5.5 to 19.7)
22.5

(11.7 to 33.4)
14.7

(–13.1 to 42.5)
–10.9

(–20.3 to –1.5)
Shared governance –5.7

(–18.8 to 7.3)
4.9

(–4.2 to 14.0)
16.9

(3.4 to 30.4)
17.4

(1.5 to 33.4)
–4.5

(–13.3 to 4.3)
State governance 1 [Ref] 1 [Ref] 1 [Ref] 1 [Ref] 1 [Ref]

Local board of health
Yes 3.6

(–0.7 to 7.9)
0.4

(–2.4 to 3.3)
3.2

(–2.9 to 9.3)
7.5

(0.1 to 14.9)
–1.4

(–5.8 to 2.9)
No 1 [Ref] 1 [Ref] 1 [Ref] 1 [Ref] 1 [Ref]

Region
Northeast 24.7

(11.9 to 37.5)
–18.1

(–23.1 to –13.2)
–1.0

(–11.3 to 9.3)
–8.8

(–19.9 to 2.3)
3.8

(–2.5 to 10.1)
South 12.6

(–2.8 to 27.9)
5.4

(–3.2 to 13.9)
–11.2

(–20.7 to –1.7)
–3.9

(–19.0 to 11.1)
2.7

(–4.8 to 10.2)
West –1.9

(–11.1 to 7.4)
–2.4

(–6.8 to 1.9)
1.8

(–9.1 to 12.8)
–3.8

(–12.1 to 4.4)
1.9

(–5.0 to 8.9)
Midwest 1 [Ref] 1 [Ref] 1 [Ref] 1 [Ref] 1 [Ref]

Abbreviation: Ref, reference.
aData source: Centers for Disease Control and Prevention.4
bData source: National Association of County and City Health Officials.6
cCalculated by using multivariate linear regression, the model provides the difference in mean EPHS scores between LHD characteristics.
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counterparts. These patterns in EPHS performance by gov-

ernance structure are likely driven in part by differences in

health department responsibilities, with state-governed and

locally governed LHDs serving different purposes within a

state’s public health infrastructure. We also found significant

relationships between EPHS scores and region. These

regional differences may indicate that regional populations

share similar needs, which the health departments are

responding to, or may be a product of the differing roles of

LHDs in the public health systems in various regions.

EPHS score–based cluster analysis indicated that LHDs

may specialize in particular EPHS areas, consistent with

findings of previous studies.36-38 This finding suggests

that given resource limitations or political limitations,

LHDs may be focusing on some areas and not on others.

The associative analysis between structural characteristics

and health department clusters also highlights important

potential drivers of health department priorities. As

expected, the high-performing LHD clusters had larger

mean population sizes and higher mean per-capita expen-

ditures than health departments with smaller mean popu-

lations and lower mean per-capita expenditures. Health

department governance and presence of a local board of

health also appear to be related to the types of services a

health department provides. In addition, health depart-

ments within a given cluster tended to be from the same

region. This finding again supports the notion of regional

similarities in health departments.

Table 5. Essential Public Health Servicea performance score–derived local health department (LHD) clusters and differences in LHD
characteristics between clusters among LHDs that completed the 2013 National Profile of Local Health Departments Survey (n ¼ 1145),
United Statesb

Cluster Description

High-Performance
Tier

Moderate-Performance
Tier

Low-Performance
Tier

P
Valuec

Policy
and

Regulation
(n = 254)

Direct
Patient
Services
(n = 167)

Policy
and

Regulation
(n = 308)

Direct
Patient
Services
(n = 214)

Policy
and

Regulation
(n = 89)

Direct
Patient
Services
(n = 113)

Cluster mean scored

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

83.0 72.4 66.5 52.4 33.1 39.7 —

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

59.6 89.9 38.3 37.9 6.4 31.7 —

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

61.0 60.6 46.0 33.8 12.2 40.7 —

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

90.0 55.3 62.7 13.1 52.3 46.2 —

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

59.8 40.4 44.8 32.7 53.4 2.1 —

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

53.7 63.5 46.5 49.5 8.5 40.8 —

Characteristics of cluster members
Mean (SD) population of jurisdiction,

in thousands
326.3 (870.9) 138.5 (329.7) 116.5 (211.3) 82.2 (169.2) 69.4 (126.3) 114.5 (348.8) <.001

Per-capita expenditures, mean (SD), $ 84.5 (229.7) 72.3 (60.0) 51.9 (57.5) 48.2 (37.4) 17.3 (17.7) 60.4 (68.8) .001
Governance structure, no. (%)

Local governance 202 (79.5) 85 (50.9) 241 (78.2) 93 (43.5) 88 (98.9) 90 (79.6) <.001
Shared governance 42 (16.5) 36 (21.6) 18 (5.8) 3 (1.4) 0 5 (4.4)
State governance 10 (3.9) 46 (27.5) 49 (15.9) 118 (55.1) 1 (1.1) 48 (15.9)

Presence of a local board of health, no. (%) 192 (76.5) 109 (65.3) 226 (73.6) 134 (63.2) 66 (74.2) 36 (66.4) .01
Region, no. (%)

Midwest 80 (31.5) 45 (26.9) 147 (47.7) 61 (28.5) 13 (14.6) 64 (56.6) <.001
Northeast 45 (17.7) 2 (1.2) 27 (8.8) 18 (8.4) 71 (79.8) 11 (9.7)
South 84 (33.1) 110 (65.9) 87 (28.2) 124 (57.9) 1 (1.1) 9 (8.0)
West 45 (17.7) 10 (6.0) 47 (15.3) 11 (5.1) 4 (4.5) 29 (25.7)

aData source: Centers for Disease Control and Prevention.4
bData source: National Association of County and City Health Officials.6
cUsing the Pearson w2 and analysis of variance tests of significance for comparisons, with P < .05 considered significant.
dDistribution of health department scores ranging from 0 to 100, with 0 representing no activities performed and 100 representing all activities performed.
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Limitations

This study had several limitations. First, although this study

drew from a sampling frame that included all LHDs,

responses differed by population size, and LHDs serving

smaller populations were less likely to respond than LHDs

serving larger populations. Based on the associations

between population size and LHD performance in our model,

the differential response rate by population size may indicate

that we overestimated nationwide EPHS performance.

Second, although activities included in the PCAs were

informed by metrics used in previous evaluations, we were

limited to the questions asked by the NACCHO survey and

did not cover all activities necessary for fulfillment of each

EPHS. Furthermore, many surveillance activities categor-

ized to EPHS 1 are often included in EPHS 2. However,

we felt these activities fit well within the “monitor health”

description of EPHS 1. EPHS 7, which represents linkage to

and provision of care, has typically been interpreted as a

health department assuring access to care. In this analysis,

we included activities that represented health departments

not just linking to care but also providing clinical care. We

believe the inclusion of these activities provides a more

robust picture of the services being offered by LHDs to

ensure access to care in their communities. In addition,

scores were derived from statistical relationships identified

in PCA and not on any indication that an activity was more or

less important. That is, highly loaded variables should be

considered indicators of performance rather than drivers of

performance.

Third, there was likely unmeasured variability in both

LHD performance and the LHD characteristics that we did

not account for in our analysis. We based our analysis on

self-reported performance of activities, not on how well

those activities were performed. Therefore, we would expect

additional variability in performance within each activity.

Similarly, we lacked detailed information on the character-

istics of LHDS evaluated. For example, although we could

account for the presence of a local board of health, we had no

information on the board of health’s tasks, which may be

meaningful for health department success.

Fourth, we focused on those activities being performed by

LHDs directly. However, LHDs exist within a larger local

health system in which other entities may be responsible for

providing essential services to their communities. State or

other local government agencies may be mandated to carry

out 1 or more of the EPHSs rather than all EPHSs falling

under the purview of the LHD. Therefore, low EPHS scores

may indicate a sharing of responsibilities rather than a lack of

EPHS provision. In addition, these data were collected from

LHDs in 2013, and capacities may have changed since then.

Future research exploring temporal trends in LHD perfor-

mance and the relationships between structural characteris-

tics and performance is vital to further improve the

understanding of LHD capacity needs. In addition to the

NACCHO profile data, other data sets, such as the National

Longitudinal Survey of Public Health Systems, offer oppor-

tunities to further investigate these relationships.39

Conclusions

Our analysis suggests that LHD performance on the EPHSs

varies widely and is weak overall. Performance was posi-

tively associated with per-capita expenditures and size of the

population served, which supports previous findings. Perfor-

mance also differed by governance structure, suggesting that

the governance structure affects the LHD’s role in states’

public health infrastructure. The clustering of LHDs by per-

formance scores indicates that LHDs may be specializing in

services.

Understanding the level of EPHS performance by LHDs,

and the variations in that performance, is fundamental in

evaluating population access to critical public health ser-

vices. These findings allow us to identify underserved popu-

lations and evaluate correlates to health department

performance, which serve to guide performance improve-

ment efforts. Further research on LHD capacity and the

changes in that capacity over time is necessary for identify-

ing gaps in the provision of public health services. Finally,

LHDs are an essential part of the public health infrastructure

in the United States and require continued resources and

support to provide EPHSs to their communities.
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