
Research Articles

84    	 Public Health Reports  /  January–February 2011  /  Volume 126

Assessment of Epidemiology Capacity  
in State Health Departments, 2004–2009

Matthew L. Boulton, MD, 
MPHa,b

James Hadler, MD, MPHc

Angela J. Beck, MPH, CHESa

Lisa Ferland, MPHc

Maureen Lichtveld, MD, MPHd

aCenter of Excellence for Public Health Workforce Studies, University of Michigan School of Public Health, Ann Arbor, MI
bUniversity of Michigan Medical School, Ann Arbor, MI
cCouncil of State and Territorial Epidemiologists, Atlanta, GA
dDepartment of Environmental Health Sciences, Tulane University School of Public Health and Tropical Medicine, New Orleans, LA

Address correspondence to: Matthew L. Boulton, MD, MPH, Center of Excellence for Public Health Workforce Studies, University  
of Michigan School of Public Health, 1415 Washington Heights, Ann Arbor, MI 48109; tel. 734-764-6478; fax 734-764-9293;  
e-mail <mboulton@umich.edu>.

©2011 Association of Schools of Public Health

SYNOPSIS

Objectives. To assess the number of epidemiologists and epidemiology capac-
ity nationally, the Council of State and Territorial Epidemiologists surveyed 
state health departments in 2004, 2006, and 2009. This article summarizes 
findings of the 2009 assessment and analyzes five-year (2004–2009) trends in 
the epidemiology workforce.

Methods. Online surveys collected information from all 50 states and the Dis-
trict of Columbia about the number of epidemiologists employed, their training 
and education, program and technologic capacity, organizational structure, and 
funding sources. State epidemiologists were the key informants; 1,544 epide-
miologists provided individual-level information.

Results. The number of epidemiologists in state health departments decreased 
approximately 12% from 2004 to 2009. Two-thirds or more states reported less 
than substantial (50% of optimum) surveillance and epidemiology capacity 
in five of nine program areas. Capacity has diminished since 2006 for three of 
four epidemiology-related Essential Services of Public Health (ESPHs). Fewer 
than half of all states reported using surveillance technologies such as Web-
based provider reporting systems. State health departments need 68% more 
epidemiologists to reach optimal capacity in all program areas; smaller states 
(5 million population) have higher epidemiologist-to-population ratios than 
more populous states. 

Conclusions. Epidemiology capacity in state health departments is subopti-
mal and has decreased, as assessed by states’ ability to carry out the ESPHs, 
by their ability to use newer surveillance technologies, and by the number 
of epidemiologists employed. Federal emergency preparedness funding, 
which supported more than 20% of state-based epidemiologists in 2006, has 
decreased. The 2009 Epidemiology Capacity Assessment demonstrates the 
negative impact of this decrease on states’ epidemiology capacity.
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A number of studies have predicted dramatic short-
ages of public health workers,1–3 prompting calls from 
professional groups for increases in federal investment 
in the public health workforce.3–5 The Council of State 
Governments and the National Association of State 
Personnel Executives’ 2002 workforce survey of state 
agencies concluded that state governments could lose 
more than 30% of their workforce to retirement and 
alternative careers within the next five years; health 
agencies were predicted to suffer the greatest person-
nel losses. In 2003, a survey by the Association of State 
and Territorial Health Officials (ASTHO) documented 
a rapidly aging state public health workforce, a high 
proportion of workers eligible for retirement, chronic 
vacancy rates for state health department jobs, and high 
turnover rates in people who are already employed.1

Although these issues impact the entire public 
health workforce, they may disproportionately affect 
the epidemiology workforce, which constitutes only 
1% of public health workers in state and local health 
departments, according to a 2007 Bureau of Labor 
and Statistics assessment.6,7 ASTHO reported that 41% 
of states responding to a state public health employee 
survey had a shortage of epidemiologists, second only 
to nurses.1 These findings were supported by its 2007 
public health workforce survey characterizing epide-
miologists as moderately to very affected by workforce 
shortages.2 A 2008 survey by the National Association of 
County and City Health Officials found that only 23% 
of the nation’s local health departments employed an 
epidemiologist, and the number of epidemiologists had 
decreased by almost 8% since 2005.8 Although small, 
the epidemiology workforce constitutes the scientific 
core of public health, and epidemiologists are consid-
ered essential to monitoring, detecting, controlling, 
and preventing population health hazards, such as 
pandemic influenza. 

The Council of State and Territorial Epidemiolo-
gists (CSTE), the professional association for epide-
miologists working in states, local health agencies, 
and territories, conducted four national Epidemiology 
Capacity Assessments (ECAs) in 2001, 2004, 2006, and 
2009 to evaluate epidemiology capacity in state health 
departments and monitor progress toward achieving 
the Healthy People 2010 Objective 23-14: “increase the 
proportion of Tribal, state and local public health agen-
cies that provide or assure comprehensive epidemiol-
ogy services to support essential public health services 
[so] they can quickly detect, investigate, and respond 
to diseases to prevent unnecessary transmission.”9 An 
earlier analysis of six-year trends (2001–2006) in states’ 
epidemiology capacity based on CSTE surveys showed 
an overall increase in epidemiologists and epidemiol-

ogy capacity, although at levels substantially below full 
capacity for most program areas.5,10–12 That study found 
a strong statistical correlation between population size 
and the number of epidemiologists, which was used as 
a basis for recommending a ratio of one epidemiolo-
gist per 100,000 population as an approximate gauge 
of sufficient epidemiology capacity.5 

The survey methodology and analysis used for the 
2009 ECA differed from that of previous epidemiol-
ogy capacity assessments in several important ways. 
Individual-level data on epidemiologists’ training and 
educational background were collected for the first 
time, which also permitted estimates of epidemiology 
program capacity based on individual (vs. organiza-
tional) reporting; a new module on states’ laboratory 
and disease reporting technical capacity was added 
and analyzed as part of the current assessment; sub-
stance abuse program capacity was newly assessed; 
and enumeration data were stratified by state size for 
analysis. This article summarizes the findings of the 
2009 ECA, evaluates five-year trends (i.e., 2004–2009) 
in state health departments’ epidemiology capacity, and 
elaborates on the recommended ratio of epidemiolo-
gists to population served. 

METHODS

In April 2009, we distributed the ECA in electronic and 
paper formats to all 50 states, the District of Columbia 
(DC), and eight U.S. territories after pilot testing it in 
three states.13 CSTE staff provided help sessions and 
technical assistance to epidemiologists completing the 
survey during the data-collection period. State Epide-
miologists or their delegate(s) were the designated key 
informants for the Core Assessment. The State Epide-
miologist was also asked to send electronic worksheets 
to all employees working in the state health department 
who met the definition of epidemiologist to provide 
individual-level data. We defined “epidemiologist” as in 
previous ECAs, using Last’s 2001 edition of A Dictionary 
of Epidemiology.13,14 

CSTE e-mailed each state’s reported enumeration 
information to the State Epidemiologist for review and 
verification. CSTE staff phoned State Epidemiologists 
who did not verify the enumeration responses and in 
whose states the number of epidemiologists reported 
in 2006 and 2009 varied by more than 10%; they were 
asked only to verify the total number of epidemiolo-
gists reported. Data collection was completed by June 
30, 2009.

 The Core Assessment, completed by the State Epi-
demiologist, comprised three modules. Module 1 col-
lected summary department-level information related 



86    Research Articles

Public Health Reports  /  January–February 2011  /  Volume 126

to overall funding sources, the State Epidemiologist 
position, the epidemiology-related Essential Services of 
Public Health (ESPHs),15 program area capacity, and 
worker salaries. The 2009 ECA addressed nine program 
areas: bioterrorism/emergency response (BT/ER), 
chronic diseases, environmental health, infectious dis-
eases, injury, maternal and child health (MCH), occu-
pational health, oral health, and substance abuse. It 
also addressed four ESPHs: (1) monitor health status to 
identify and solve community health problems (ESPH 
1); (2) diagnose and investigate health problems 
and health hazards in the community (ESPH 2); (3) 
evaluate the effectiveness, accessibility, and quality of 
personal and population-based health services (ESPH 
9); and (4) research for new insights and innovative 
solutions to health problems (ESPH 10). Respondents 
assessed capacity on a six-category scale based on the 
proportion of activity, knowledge, or resources met for 
each ESPH and epidemiology program area. Responses 
were collapsed into two categories: none-to-partial (0% 
to 50%) or substantial-to-full (50% to 100%). 

Module 2 focused on data collection related to 
recruitment and retention of epidemiologists and 
organizational research productivity. Module 2 data 
are not presented in this article and will be analyzed in 
a forthcoming article. Module 3 focused on technical 
epidemiology capacity, including use of electronic labo-
ratory reporting (ELR), Web-based provider reporting, 
disease databases meeting specific Centers for Disease 
Control and Prevention (CDC) standards, geo-coding, 
and outbreak management systems.

Reponses from individual epidemiologists employed 
by the state health department were used to determine 
the total number of epidemiologists by program area, 
the number of epidemiologists supported with federal 
funds, retirement plans, and levels of education and 
epidemiology training.	

We analyzed data using SAS® version 8.0,16 SPSS® ver-
sion 17.0,17 and Microsoft® Excel software. We stratified 
enumeration data by state population for analysis, and 
we calculated trend data for number of epidemiologists 
by program area from State Epidemiologists’ responses 
for the 2004 ECA and individual-level data for 2009. 
Because the 2009 ECA captured these demographic 
data for only 70% of epidemiologists, compared with 
100% in the two previous assessments, we compared 
states for which the number of epidemiologists enu-
merated based on individual-level responses varied by 
15% from the number of epidemiologists reported 
by the State Epidemiologist (n28) vs. those states 
where this variation was 15%. This dichotomization 
allowed for analysis of variance (ANOVA) testing for 
two groups of near-equal size. 

CSTE did not seek Institutional Review Board 
(IRB) approval for this study because the data were 
derived from the de-identified national survey, which 
does not capture identifier data at the individual 
level. Such surveys are traditionally exempt from IRB 
review. Independent consultation with the IRB at the 
Michigan Department of Community Health confirmed 
that previous ECA studies would have been eligible for 
exemption 46.101(b)(2).5 

RESULTS

All 50 state health departments and DC responded to 
the survey. We excluded U.S. territories from analysis 
because only two of eight (25%) territories responded. 
Denominators for responses varied because not all 
states answered all questions and some responses used 
department-level vs. aggregated individual-level data.

Findings of the 2009 ECA

Core assessment. The 50 states and DC reported 
employing or contracting a total of 2,193 epidemiolo-
gists in 2009—equivalent to 0.72 epidemiologists per 
100,000 population (median by state: 0.77; range: 
0.19–4.05).12,13 States estimated needing approxi-
mately 1,490 additional epidemiologists to reach full 
capacity in all program areas, a 68% increase to 1.21 
epidemiologists per 100,000 population. Smaller states 
(population 5 million, n30) had a mean of 1.41 epi-
demiologists per 100,000 population (range: 0.39–4.05) 
and reported needing a mean of 2.5 epidemiologists 
per 100,000 population to reach optimal capacity 
(range: 0.43–6.39). Larger states (population 5 mil-
lion, n21) had a mean of 0.67 epidemiologists per 
100,000 population (range: 0.19–1.91) and reported 
needing a mean of one epidemiologist per 100,000 
population for optimal capacity (range: 0.32–3.68) 
(Figure 1). Twenty-one (41%) states (18 [60%] of 
which were small) met or exceeded the recommended 
epidemiologist-to-population ratio of one per 100,000 
population.5 Chi-square testing confirmed that meet-
ing or exceeding this ratio varied by state population 
(p0.001). Furthermore, logistic regression showed 
that small states had 2.2 greater odds than large states 
of meeting or exceeding this ratio (p0.002).

Estimated capacity in specific program areas and 
ability to carry out the four epidemiology-related 
ESPHs varied substantially among states. Reporting of 
substantial-to-full (50%) capacity of states was 65% 
for ESPH 1, 63% for ESPH 2, 14% for ESPH 9, and 
18% for ESPH 10. Most states reported substantial-
to-full capacity for infectious diseases (92%), BT/ER 
(72%), MCH (55%), and chronic diseases (53%). 
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Fewer states reported substantial-to-full capacity for 
environmental health (38%), injury (34%), occupa-
tional health (18%), substance abuse (12%), and oral 
health (6%). 

Respondents reported on technical epidemiology 
capacity of the state health department. More than 
half (n27, 53%) of health departments reported 
fully functional automated ELR, 10 (37%) of which 
had expanded the number of conditions reportable 
through the ELR system. Fewer than half of the 
responding states (n21, 41%) had a Web-based pro-
vider disease-reporting system for completing a case 
report form online with automatic data entry into a 
database without reentry. Of the 30 states without a 
Web-based reporting system, 23 (77%) could not specify 
when system implementation might occur.

Nearly all (n46, 90%) states input reports into 
a National Electronic Disease Surveillance System-
compliant database; however, only 12 (24%) routinely 
use automated cluster-detection software on report-
able diseases and laboratory case report data. Twenty 
(39%) states routinely geo-code all births, 21 (41%) 
states geo-code all deaths, and 15 (29%) states report 
case data from reportable diseases and laboratory 
findings. Most (n30, 59%) states reported actively 
working to make electronic medical records useful for 
public health purposes. Nearly one-third (n=16, 31%) 
use an outbreak management system supporting the 

Figure 1. Mean current and optimal number of epidemiologists, by state size:  
2009 epidemiology capacity assessment

investigation, response, and containment of outbreaks 
by collecting and analyzing data.

Individual-level assessment. We analyzed individual-level 
data from 1,544/2,193 (70%) epidemiologists, 1,478 of 
whom were employed full-time. The combined effort 
of the 1,544 epidemiologists equaled 709 (46%) full-
time equivalent (FTE) workers in infectious diseases; 
178 (12%) FTE workers in chronic diseases; 165 
(11%) FTE workers in BT/ER; 147 (10%) FTE work-
ers in MCH; 125 (8%) FTE workers in environmental 
health; 43 (3%) FTE workers in injury; 24 (2%) FTE 
workers in occupational health; 10 (1%) FTE workers 
in substance abuse; and seven (1%) FTE workers 
in oral health. States reported 136 (9%) FTE work-
ers in other program areas. Most (66%) respondents 
had worked at least five years as an epidemiologist. A 
total of 256 (17%) respondents reported planning to 
retire or change careers out of epidemiology in the 
next five years.

Individual-level data on educational background 
revealed that most epidemiologists (n836, 54%) had 
a Master of Public Health (MPH) (not necessarily in 
epidemiology) or other master’s degree as the highest 
degree obtained. A total of 262 (17%) had a Doctor of 
Philosophy (PhD) or Doctor of Public Health (DrPH) 
degree, 184 (12%) had a bachelor’s degree, and 167 
(11%) held a Doctor of Medicine (MD) or Doctor of 
Osteopathic Medicine degree. Fewer epidemiologists 
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had a Doctor of Veterinary Medicine degree (n50, 
3%), associate degree or no post-high school degree 
(n22, 1%), Registered Nurse or other nursing degree 
(n18, 1%), or Doctor of Dental Surgery degree (n5, 
1%). Individual-level data specifically on epidemiol-
ogy education showed that more than half of the epi-
demiologists had an advanced degree in epidemiology, 
including an MPH or other master’s degree (n586, 
38%); professional background (e.g., MD) with a 
dual degree in epidemiology (n164, 11%); or PhD, 
DrPH, or other doctoral degree (n121, 8%). Four-
teen (1%) epidemiologists held a bachelor’s degree 
in epidemiology. Among those without epidemiology 
degrees, 103 (7%) epidemiologists had completed 
formal certificate-level training in epidemiology (e.g., 
Epidemic Intelligence Service) while others had some 
coursework (n349, 23%) or on-the-job training 
(n177, 11%) as their only epidemiology training. 
Thirty (2%) epidemiologists had no formal training 
of any type in epidemiology (Table).

2004–2009: trends in the epidemiology workforce
All 50 states and DC completed the 2004, 2006, and 
2009 ECAs. In 2009, the 51 State Epidemiologists 
reported 2,193 epidemiologists working in state health 
departments, a 12% decrease from the 2,498 reported 
in 2004 and a 10% decrease from the 2,436 reported 
in 2006 (Figure 2).

ANOVA tests comparing the subgroup of 28 states 
to the remaining 23 states showed no significant 
differences for all program areas in 2004 and 2009 
except for chronic disease programs in 2009, which 
was significant (p0.007) (data not shown). Between 
2004 and 2009, the number of epidemiologists work-
ing in all program areas decreased, with the exception 
of infectious diseases. Decreases occurred in chronic 
diseases, from 186 to 138 (226%); BT/ER, from 157 
to 109 (230%); environmental health, from 143 to 98 
(231%); MCH, from 119 to 82 (231%); injury, from 
41 to 29 (–29%); occupational health, from 27 to 17 
(237%); and oral health, from 14 to four (271%). 
The number of epidemiologists working in infectious 
diseases increased from 426 to 468 (110%).

The proportion of epidemiologists with a degree, 
training, or coursework in epidemiology increased 
with each ECA when those with unknown training 
level were excluded. In 2004, 137 (71%) of 1,934 
epidemiologists reported having a degree, training, 
or coursework in epidemiology; training was unknown 
for 564 epidemiologists. In 2006, 1,908 (80%) of 2,372 
epidemiologists reported training in epidemiology, 
and training was unknown for 84 epidemiologists. In 
2009, 1,337 (87%) of 1,544 epidemiologists reported 

training in epidemiology; training was unknown for 
790 epidemiologists.

The proportion of states reporting substantial-to-
full capacity varied for each of the program areas, 
with four areas—injury (114%), MCH (110%), envi-
ronmental health (19%), and occupational health 
(18%)—showing increasing capacity since 2004; BT 
showing decreasing capacity (210%); and infectious 
diseases (92% in 2004, 96% in 2006, and 92% in 
2009), chronic diseases (51% in 2004, 64% in 2006, 
and 53% in 2009), and oral health (8% in 2004, 14% 
in 2006, and 6% in 2009) fluctuating in capacity level 
(Figure 3). State health departments’ capacity to carry 
out the four epidemiology-related ESPHs varied from 
2004 to 2009. The percentage of respondents report-
ing substantial-to-full capacity in ESPH 1 decreased to 
65% in 2009, after increasing to 80% in 2006. Capac-
ity in ESPH 2 decreased from 67% in 2006 to 63% in 
2009, which was still higher than the 57% reported in 
2004. Capacity for ESPH 9 decreased to 14% in 2009 
after increasing in 2006 to 39%. Capacity in ESPH 10 
increased slightly to 18% in 2009 compared with 16% 
in 2006 and 12% in 2004 (Figure 3).

States received a mean of 75% of their epidemiol-
ogy program funding from federal sources and 23% 
from state funds in the 2009 ECA. Federal funding 
has increased by 8% during the past three ECAs (67% 
in 2004 and 71% in 2006), while state funding has 
remained level (22% in 2004 and 23% in 2006). 

DISCUSSION

The 2009 ECA is the fourth in a series of national 
assessments of state health department epidemiol-
ogy capacity conducted during 2001–2009 by CSTE. 
Regularly and systematically characterizing the public 
health workforce is essential to improving our ability 
to monitor the impact of investments and advocate for 
additional resources; identify gaps in the workforce 
pipeline; inform recruitment, retention, competency 
compliance, and credentialing efforts; and ultimately 
enable us to better understand the links between work-
force infrastructure and health outcomes.18

The reported number of epidemiologists in state 
health departments decreased substantially in 2009 
relative to that reported three years earlier and was 
accompanied by corresponding declines in overall 
functional epidemiology capacity. Prior studies on 
epidemiology capacity have demonstrated a direct 
relation between increases in federal preparedness 
funding and growth in the number of epidemiologists 
and program capacity. Consequently, the decline in 
epidemiology capacity is predictable given that federal 
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preparedness funding to states is decreasing, worsened 
by an economic downturn resulting in cuts to state 
public health budgets. Epidemiology programs and 
personnel appear vulnerable to loss of federal funding, 
and unless further decreases in funding are avoided, 
core epidemiology capacity in state health departments 
could be imperiled.

Consistent with these losses, State Epidemiologists 
reported needing 68% more epidemiologists to reach 
optimal capacity in all epidemiology program areas, 
representing a substantial increase in estimated need 
from previous assessments. Overall, current epidemi-
ology staffing translates into 0.72 epidemiologists per 
100,000 population, which is lower than the previ-
ously recommended ratio of one epidemiologist per 
100,000 population.5 However, the difference in this 
ratio between large and small states suggests a more 
useful approach might entail developing recommen-
dations for staffing adjusted for state population; one 
epidemiologist per 100,000 population for states of 5 
million population and approximately 2.5 epidemiolo-
gists per 100,000 population for states with populations 
5 million. The difference in need may result from 
variation in the way state health departments in more 
populous states—which typically have well-developed 
local health departments—operate, compared with 
those in less populous states. In the latter, state health 
departments may be more likely to conduct epide-
miologic activities typically performed by local health 
departments in larger states (e.g., foodborne disease 

investigations), which can require substantial numbers 
of epidemiologists. Additionally, more populous states 
are often home to large city health departments, which 
may have their own complement of epidemiologists,8 
potentially requiring fewer epidemiologists in the state 
health department. Other factors affecting the ideal 
epidemiologist-to-population ratio for states could 
include overall local health department capacity, 
public health system governance, organization, and 
structure. 

The proportion of epidemiologists with a degree, 
training, or coursework in epidemiology has increased 
with each successive assessment. Because the number 
of epidemiologists in state health departments has 
been decreasing, and no evidence exists of substan-
tial personnel turnover, these epidemiologists can be 
assumed to be the same workers employed in a smaller, 
better trained workforce. Improvement in epidemiolo-
gist training may reflect the unprecedented growth of 
MPH programs and online degrees available through a 
distance-learning format.19 Degree programs have been 
complemented by rapidly expanding opportunities 
for continuing education offered through programs 
such as the CDC-funded Centers for Public Health 
Preparedness. However, these centers have experienced 
significant funding reductions and were completely 
defunded in August 2010.

Changes in epidemiology program capacity have var-
ied across the ECAs. In the two most recent assessments, 
the overwhelming majority of states reported substantial-

Figure 2. Number of state health department epidemiologists and level of training, by survey year:  
epidemiology capacity assessments, 2004, 2006, and 2009 
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Figure 3. Percentage of state health departments reporting substantial-to-full epidemiology and surveillance 
capacity and capacity to conduct the four epidemiology-related Essential Services of Public Health,  
by survey year: epidemiology capacity assessments, 2004, 2006, and 2009 

ESPH  Essential Service of Public Health

ID  infectious disease 

CD  chronic disease 

BT  bioterrorism 

MCH  maternal and child health 

EH  environmental health 

IJ  injury 

OcH  occupational health 

OrH  oral health

to-full capacity for infectious diseases, but the number 
doing so decreased. Similarly, BT/ER capacity decreased 
since the 2006 ECA, undoubtedly reflecting declines 
in federal preparedness funding. As the two program 
areas most directly bearing on national preparedness 
for threats from emerging infectious diseases, such as 
pandemic influenza, the waning number of employees 
in BT/ER and reduced capacity in both is of particular 
concern and represents a critical vulnerability in our 
public health preparedness response capacity. 

Of additional concern is the decrease in epidemiol-
ogy capacity for chronic diseases, which, as the leading 
causes of death, will only increase as the U.S. popula-
tion ages. Epidemiology capacity for chronic diseases 
was reported as substantial-to-full for approximately 
half of all states, and further erosion of already insuf-
ficient capacity could endanger public health’s ability 
to successfully address the major causes of morbidity 
and mortality in the 21st century. 

Reported program capacity in MCH has steadily 

risen during the last three assessments, which is 
encouraging given that MCH addresses challenges 
characterized by some of the greatest number of years 
of potential life lost. However, even with increases, 
fewer than half of all states reported substantial-to-full 
MCH capacity in 2009, and there was a decline in the 
absolute number of epidemiologists working in this 
area since the previous assessment. 

Capacity in environmental health and injury epi-
demiology, two areas growing in importance as public 
health increasingly focuses on issues such as climate 
change and aging, also have steadily risen. However, 
they remain low overall, with only one-third of states 
reporting substantial-to-full capacity in both. Addition-
ally, both areas sustained declines in absolute numbers 
of epidemiologists between assessments. In aggregate, 
while five-year capacity trends in the eight epidemiology 
program areas are mixed, with half sustaining decreases 
since the 2006 assessment and the rest remaining static 
or increasing, significant gaps remain.
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The ability of states to provide the four epidemi-
ology-related ESPHs fell after 2006 in three of the 
ESPHs and increased only minimally in the fourth. A 
large discrepancy exists between the states’ ability to 
carry out ESPH 1 and 2, for which slightly more than 
60% of states reported substantial-to-full capacity, and 
their ability to carry out ESPH 9 and 10, for which a 
consistently low 12%–18% report substantial-to-full 
capacity. Diminishing capacity to provide the four 
ESPHs superimposed over low existing capacity for two 
of the ESPHs reinforces perceptions of a weakening 
epidemiology capacity in state health departments.

Declining epidemiology infrastructure in state 
health departments is also reflected by the relatively 
few states reporting adequate technologic capacity to 
conduct public health surveillance to manage emerg-
ing diseases, such as pandemic influenza. Although 
federal preparedness funding mandated development 
of electronic Web-based public health surveillance 
incorporating laboratory-based reporting in 2001,20 
most states continue to struggle to initiate Web-based 
provider or electronic laboratory-based reporting or 
use of cluster-detection software, greatly hindering 
their capacity to rapidly detect and respond to infec-
tious disease outbreaks and other public health threats. 
The lack of technologic capability in state health 
departments supports the case that overall epidemiol-
ogy infrastructure in terms of number of personnel 
and functional program capacity is inadequate and 
growing more fragile as federal investment falls. Cur-
rently, state-level epidemiology capacity is supported 
through a number of unrelated federal categorical 
cooperative agreements, with capacity threatened any 
time funding for one of them decreases. This model 
needs to be revisited, as epidemiology capacity may 
best be secured, and strengthened, through a more 
direct, consolidated funding mechanism combined 
with greater flexibility in use of categorical emergency 
preparedness funds. 

The federal-state funding ratio for states’ epidemiol-
ogy programs remained largely unchanged from 2006 
to 2009. Given the drop in the number of epidemiolo-
gists during that same time, it suggests that the decrease 
in federal funding for epidemiology has been matched, 
and perhaps even exceeded, by a proportional drop 
in state funding for these same programs. 

Limitations
Our study was subject to several limitations. For one, 
the methods used by states to self-assess program 
capacity and the ability to address the ESPHs may 
have varied, although CSTE provided worksheets 
with the ECA to minimize variability and standardize 

methodology. Secondly, epidemiologists enumerated 
may have been misclassified, resulting in under- or 
over-counting; however, states were instructed to 
adhere to the standard definition of an epidemiologist 
provided, and individual-level training and educational 
information was collected for almost three-quarters of 
epidemiologists. Thirdly, epidemiologists completing 
individual worksheets may have differed from those 
not responding. 

Fourth, ANOVA testing revealed statistically sig-
nificant differences in the number of chronic disease 
epidemiologists between 2004 and 2009. Therefore, 
reporting states may not accurately reflect chronic 
disease capacity for all state health departments, 
although no differences were observed for any of the 
other program areas in the 2004 or 2009 assessment. 
Additionally, epidemiologists may have misreported 
the program-specific level of effort, given the potential 
overlap in job tasks among BT/ER, infectious diseases, 
and environmental health. Finally, this assessment only 
measured epidemiology capacity at the state level and 
did not encompass local health departments, some of 
which have considerable epidemiologic capacity. 

CONCLUSIONS

This study presents the most recent findings in a series 
of national surveys of epidemiology workforce capacity 
in state health departments. Ongoing measurement of 
the size and composition of the public health workforce 
needs to be a national priority, and federal resources 
should be committed to completing the next round of 
the national public health enumeration, last conducted 
in 2000 by the Health Resources and Services Adminis-
tration.21 In parallel with this effort, the U.S. Bureau of 
Labor Statistics should consider expanding the number 
and types of public health workforce classifications,22 as 
it does with the physician workforce, to permit a more 
accurate assessment of people working in public health. 
CDC recently funded two national Centers of Excel-
lence in Public Health Workforce Research; continued 
support of these efforts is essential to establish a critical 
threshold of interest and opportunity for researchers to 
pursue studies addressing gaps in our understanding 
of the U.S. public health workforce.
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