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SYNOPSIS

Objectives. We determined the competency of the public health epidemiol-
ogy workforce within state health agencies based on the Centers for Disease 
Control and Prevention/Council of State and Territorial Epidemiologists Com-
petencies for Applied Epidemiologists in Governmental Public Health Agencies 
(AECs). 

Methods. The competence level of current state health agency staff and 
the need for additional training was assessed against 30 mid-level AECs. 
Respondents used a five-point Likert scale—ranging from “strongly agree” to 
“strongly disagree”—to designate whether staff was competent in certain areas 
or whether additional training was needed for each of the competencies.

Results. Most states indicated their epidemiology workforce was competent 
in most of the AECs subject areas. Subject areas with the greatest number of 
states reporting competency (82%) are creating and managing databases and 
applying privacy laws. However, at least one-third of the states reported a need 
for additional training in all competencies assessed. The greatest reported 
needs were for additional training in surveillance system evaluation and use of 
knowledge of environmental and behavioral science in epidemiology practice. 

Conclusions. The results indicate that most epidemiologists mastered the 
traditional discipline-specific competencies. However, it is unclear how this 
level of competency was achieved and what strategies are in place to sustain 
and strengthen it. The results indicate that epidemiologists have lower levels 
of competence in the nontraditional epidemiologic fields of knowledge. Future 
steps to ensure a well-qualified epidemiology workforce include assessing the 
full AECs in a subgroup of Tier 2 epidemiologists and implementing compe-
tencies in academic curricula to sustain reported competency achievements. 
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In November 2001, the Council of State and Territorial 
Epidemiologists (CSTE) conducted the first compre-
hensive nationwide assessment of core epidemiology 
capacity in state and territorial health departments. 
The assessment found that approximately 42% of 1,366 
epidemiologists lacked formal training in epidemiology, 
indicating a large training gap in the public health 
workforce.1

The CSTE Epidemiology Capacity Assessment (ECA) 
was revised and again administered in 2004, this time to 
focus on the infrastructure of public health surveillance 
programs, core epidemiology capacity, and training 
opportunities for epidemiologists employed in health 
departments. Results revealed that 29% of epidemiolo-
gists lacked formal training or academic coursework 
in epidemiology, and the assessment indicated a need 
for additional training in several key areas: design and 
evaluation of surveillance systems, design of epide-
miologic studies, design of data collection tools, data 
management, evaluation of public health interventions, 
and leadership and management training.2 However, 
94% of respondents reported providing or funding 
training or education to enhance the competence of 
epidemiologists during the 12 months preceding the 
2004 assessment.3

The findings from the 2001 and 2004 assessments 
prompted CSTE to focus its workforce initiatives on 
strengthening public health epidemiology. Four prior-
ity areas for building workforce capacity and enhancing 
the competency of epidemiologists were identified:

 1. Measuring epidemiology capacity and filling 
the need for trained epidemiologists within the 
public health system;

 2. Establishing public health competencies and 
addressing the training gap;

 3. Identifying unique barriers to recruiting and 
retaining applied epidemiologists; and

 4. Addressing funding gaps and leadership issues.4

CSTE collaborated with the Centers for Disease 
Control and Prevention (CDC) to build epidemiology 
workforce capacity through the CDC/CSTE Applied 
Epidemiology Fellowship program, convened the ECA 
workgroup to revise the epidemiologic assessment tool 
for 2006, and supported a team assigned to the National 
Public Health Leadership Institute. In addition, CDC 
and CSTE convened a workgroup of epidemiology 
experts—comprising representatives from state and 
local health agencies, schools of public health, pri-
vate industry, and CDC—to develop Competencies 
for Applied Epidemiologists in Governmental Public 
Health Agencies (AECs) for local, state, and federal 
public health epidemiologists.

The objectives of the AECs are to define the disci-
pline of applied epidemiology and describe what skills 
four different levels of practicing epidemiologists work-
ing in government public health agencies should have 
to accomplish required tasks.5 The AECs were created 
within the framework of the Core Competencies for 
Public Health Professionals, developed by the Council 
on Linkages Between Academia and Public Health 
Practice (COL).6 The expert panel modified the eight 
skill domains of the Core Competencies to address the 
unique elements of epidemiologic practice.

The panel, which first convened in October 2004, 
developed the AECs in four tiers. Each tier focused on 
epidemiologists with increasing levels of experience 
and responsibilities (Figure 1).5 The panel approved 
the final competencies in 2006 after a validation period 
and with broad input from practicing epidemiologists 
and public health organizations.

METHODS

Questions to measure competency-specific training 
needs were included in the 2006 ECA tool.7 All ques-
tions were based on the perspective of the state epide-
miologist or a designated senior-level health official. 
After the 2006 ECA was pilot-tested in seven states, it 
was made available to state health agencies in all 50 
states, the District of Columbia, and eight U.S. jurisdic-
tions and territories from May through August 2006. 
The competence level of current staff and the need for 
additional training were assessed against 30 competen-
cies from part II of the 2006 ECA titled “Workforce 
Competency: Recruitment and Retention.”7

In formulating 30 competency statements for the 
2006 ECA, a CSTE working group mapped the ques-
tions to the CDC/CSTE AECs for Tier 2 (mid-level) 
epidemiologists (Figure 1).8 Questions covered all 
eight Core Competency domains: skills of analytic 
assessment; basic public health sciences; cultural 
competency; communication; community dimensions 
of practice; financial planning and management; 
leadership and systems thinking; and policy develop-
ment/program planning.

The 30 competencies were selected based on a 
review of the relevance and the predominant day-to-day 
applicability of each competency. While the authors 
strived to remain at the competency level, in some 
instances, subcompetencies—which were perceived 
to have special relevance to working epidemiologists’ 
daily activities—were included. The discipline-specific 
competency domains were intentionally overrepre-
sented to reflect current general practice nationwide. 
An attempt was made to include some key cross-cutting 
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competencies such as systems thinking, communica-
tion, and evaluation. 

Respondents to the 2006 ECA used a five-point 
Likert scale—ranging from strongly agree (1) to 
strongly disagree (5)—to designate whether their 
staff are competent in an area and whether additional 
training was needed for each of the 30 selected Tier 2 
competencies.7,8

For each competency, response to “staff are compe-
tent in this area” was interpreted as agreement (i.e., 
competence) if the respondent selected a 1 or 2, neu-
tral if the respondent selected a 3, and disagreement 
(i.e., not competent) if the respondent selected a 4 or 
5. Response to “additional training is needed” was inter-
preted as agreement (i.e., more training needed) if the 
respondent selected a 1 or 2, neutral if the respondent 

Figure 1. Functional responsibility and educational and experiential criteria of  
epidemiologists from the CDC/CSTE AECsa 

Tier 1—Entry-level or basic 
epidemiologist 
(Entry-level or basic 
epidemiologists include 
people who may not be 
titled epidemiologists but 
who perform epidemiology 
functions, at least part-time.)

Examples of functional responsibility 
• Carries out simple data collection, 

analysis, and reporting in support 
of surveillance and epidemiologic 
investigations

Examples of educational and experiential criteria
• Newly graduated with minimal experience and a 

master’s degree from a program with a focus on 
epidemiology and/or analysis and assessment; or

• Bachelor’s or other non-epidemiology professional 
degree or certification (e.g., RN, MD/DO, DDS/DMD, 
DVM, PhD, RS) without formal academic epidemiology 
training and with at least two years’ experience 
performing epidemiology work under the guidance of a 
Tier 2 or Tier 3 epidemiologist

Tier 2—Mid-level 
epidemiologist

Examples of functional responsibility 
• Carries out simple and more 

complex and nonroutine 
data collection, analysis, and 
interpretation task and can work 
independently; or may supervise a 
unit or serve as a project leader or 
surveillance coordinator

Examples of educational and experiential criteria
• Master’s degree with a focus in epidemiology with two 

or more years’ work experience in epidemiology in a 
public health agency; or

• Doctoral-level epidemiologist; or
• Other non-epidemiology professional degree or 

certification (e.g., RN, MD/DO, DDS/DMD, DVM, 
PhD, RS) with specific epidemiology training (e.g., 
MPH degree, CDC Epidemic Intelligence Service 
program), or at least four years’ experience performing 
epidemiologic work under the guidance of a Tier 3 
epidemiologist

Tier 3a—Senior-level 
epidemiologist

Examples of functional responsibility 
• Supervisor and/or manager/director 

of a major section, program, or 
bureau in a public health agency

Examples of educational and experiential criteria
• Meets the description of a Tier 2 epidemiologist for 

education with additional experience

Tier 3b—Senior-level 
epidemiologist

Examples of functional responsibility 
• Senior scientist/subject area expert 

in an epidemiologic focus area

Examples of educational and experiential criteria
• Meets the description of a Tier 2 epidemiologist for 

education with additional experience

aCenters for Disease Control and Prevention (US) and Council of State and Territorial Epidemiologists. CDC/CSTE applied epidemiology 
competencies for governmental public health agencies: preface [cited 2007 Jan 28]. Available from: URL: http://www.cste.org/Assessment/
competencies/Appiled EPI preface jan4.pdf

RN 5 registered nurse

MD 5 medical degree

DO 5 Doctor of Osteopathy

DDS 5 Doctor of Dental Surgery

DMD 5 Doctor of Dental Medicine

DVM 5 Doctor of Veterinary Medicine

PhD 5 Doctor of Philosophy

RS 5 registered sanitarian

CDC 5 Centers for Disease Control and Prevention

CSTE 5 Council of State and Territorial Epidemiologists

AECs 5 Competencies for Applied Epidemiologists in Governmental Public Health Agencies

MPH 5 Master of Public Health
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selected a 3, and disagreement (i.e., more training not 
needed) if the respondent selected a 4 or 5.

The response rate for the 2006 CSTE ECA was 
92% (54/59: 50 states, the District of Columbia, and 
three U.S. jurisdictions); however, not all participants 
responded to each question.

RESULTS

Staff are competent in this subject area
Most states indicated their epidemiology workforce 
was competent in most of the competency areas. For 
24 (80%) of the 30 competencies, more than half of 
respondents indicated their staff were competent. For 
the remaining six competencies, relatively few states 
reported adequate levels of training (Table). Subject 
areas with the greatest number of states reporting com-
petency (82%) were creating and managing databases 
and applying privacy laws to protect confidentiality, 
including the Health Insurance and Portability Account-
ability Act of 1996. In seven other subject areas, com-
prising a mix of topics, approximately three-quarters of 
states (71% to 80%) reported staff competence.

For half of the 30 competencies, states reported 
acceptable training. This contrasts with the six compe-
tencies that states indicated were areas of substantial 
training weakness. A relatively high proportion of 
states (69%) reported competence both in the use of 
critical thinking to determine the existence of public 
health problems and in creating an analysis plan and 
conducting data analysis. Also in this group were 
competencies at the lower end of the range for which 
approximately half of the states reported competence 
(51%), including using leadership, systems thinking in 
epidemiology planning, and policy development; and 
applying appropriate fiscal and administrative guide-
lines to epidemiology practice. As with competencies 
for which a fairly large proportion of states reported 
adequate training, these competencies cut across the 
spectrum of topics—from those typically included in an 
academic program in epidemiology (e.g., using appro-
priate statistical software), to those primarily learned 
on the job (e.g., developing measurable project goals), 
to those for which public health workers often received 
continuing education (e.g., describing human subjects 
research and internal review board).

Additional training is needed
Approximately one-third of states reported a need 
for additional training in all 30 competencies. The 
greatest needs were reported for additional training in 
surveillance system evaluation and use of knowledge of 
environmental and behavioral science in epidemiology 

practice (59%). Other subject areas of significant train-
ing need were: leadership and systems thinking (55%), 
risk communications (54%), communicating findings 
to lay audiences (53%), using statistical software (52%), 
developing measurable goals and objectives (51%), and 
creating an analysis plan and analyzing data (53%).

In general, reporting staff competency in a given 
subject area correlated with indicating no need for 
additional training in that area. For example, 82% of 
states reported staff competence in applying privacy 
laws to protect confidentiality, and 31% reported a need 
for additional training in this area. Conversely, 35% of 
states indicated staff competency in using knowledge 
of environmental and behavioral science in epidemiol-
ogy practice, and 59% reported a need for additional 
training in this competency. For a few competencies, 
states reported both an area of training strength and 
a need for additional training. For example, 82% of 
states reported staff competence in creating and man-
aging databases; yet 45% also indicated staff needed 
additional training in that subject area.

DISCUSSION

Although the 2004 ECA seemed to indicate gaps in 
knowledge at many levels within the cadre of govern-
ment epidemiologists, the data were insufficient to 
clarify those gaps. Specifically, the limited information 
hampered the development of an action plan to address 
those gaps. Thus, for the 2006 ECA, CSTE redesigned 
and expanded the ECA training section, most notably 
to include a subset of the recently developed AECs. In 
addition, more detailed information was collected on 
training opportunities.

The 2006 ECA findings brought good news, antici-
pated news, and opportunities to design a road map 
for the future. The results (shown in the Table) clearly 
indicate that most Tier 2 epidemiologists had mas-
tered the traditional discipline-specific competencies. 
Although reassuring, the ECA does not indicate how 
epidemiologists achieved this level of competency and 
what strategies are in place to sustain and strengthen 
it. Most likely, these results were influenced by a vari-
ety of factors, such as years of employment, market 
availability, and infrastructure capacity. For example, 
the competency addressing the application of privacy 
laws typically is learned on the job and is influenced 
by employment seniority. On the other hand, market 
availability and infrastructure capacity are local deter-
minants pointing to the ability to attract and train 
epidemiologists and may support the degree of mastery 
associated with educational competencies, such as the 
creation of databases.
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Table. Competency and training needs of Tier 2a epidemiologists,b from the CDC/CSTE AECsc

	 Staff	are	competent	in	this	area	 Additional	training	is	needed	
	 (based	on	5-point	Likert	scale)	 (based	on	5-point	Likert	scale)	
	 n551	 n549

	 Agree	 Neutral	 Disagree	 Don’t	 Agree	 Neutral	 Disagree	 Don’t	
	 (1	or	2)	 (3)	 (4	or	5)	 know	 (1	or	2)	 (3)	 (4	or	5)	 know

Epidemiology	capacities	 Percent	 Percent	 Percent	 Percent	 Percent	 Percent	 Percent	 Percent

Use critical thinking to determine existence of  
public health problem 69 29 2 0 39 29 31 2
Articulate need for investigation from literature  
review and data assessment 59 31 10 0 47 23 29 2
Collaborate with others to identify problems and  
form recommendations 80 16 4 0 31 29 39 2
Design surveillance for public health issue and  
identify surveillance data needs 71 22 8 0 49 27 25 0
Implement/revise a surveillance system and  
identify key surveillance findings 65 28 8 0 45 33 22 0
Conduct evaluation of surveillance systems 39 41 20 0 59 18 22 0
Conduct a community health status assessment  
and prioritize identified issues 39 39 16 6 49 25 25 2
Assist in design of an investigation including  
hypotheses generation 75 20 6 0 45 31 22 2
Follow ethics guidelines/principles in studies,  
research, and date use 80 10 8 2 37 25 35 4
Describe differences between public health practice  
and research 51 43 4 2 43 23 33 2
Describe human subjects research and apply  
internal review board processes 57 26 18 0 46d 31 23 0
Apply privacy laws to protect confidentiality  
including HIPAA 82 14 2 2 31 23 43 4
Create and manage a database 82 16 2 0 45 16 37 2
Create analysis plan and conduct data analysis  69 20 12 0 53 16 29 2
Establish cultural/social/political basis for  
recommendations/interventions 43 31 16 10 41 31 22 6
Use scientific evidence to support actions  
or interventions 77 22 2 0 39 27 33 2
Develop measurable and relevant goals  
and objectives 57 33 10 0 51 18 31 0
Develop program logic models and theories of action 29 22 39 10 45 31 14 10
Apply epidemiologic principles to make  
recommendations on data validity 62e 22 16 0 42d 31 23 4
Assess the limitations of study’s results 66e 26 8 0 43f 30 26 2
Apply understanding of causes of disease  
in practicing epidemiology 78 16 4 2 37 25 37 2
Use knowledge of environmental and behavioral  
sciences in epidemiology practice 35 37 26 2 59 18 22 0
Apply knowledge of laboratory resources to  
support epidemiologic practice 67 28 6 0 45 29 27 0
Employ appropriate statistical and  
communication software 64e 26 10 0 52f 21 23 4
Communicate epidemiology findings orally and in  
writing to nonprofessional audiences 73 22 6 0 53 12 35 0
Demonstrate the skills and principles of  
risk communication 55 35 10 0 54e 16 28 2

continued	on	p.	133
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Convene and provide appropriate data for  
community planning processes 39 31 22 8 45 27 22 6
Practice culturally appropriate epidemiologic  
activities 66e 24 6 4 41 25 33 2
Apply appropriate fiscal and administrative  
guidelines to epidemiology practice 51 29 14 6 45 18 29 8
Use leadership and systems thinking in epidemiology  
planning and policy development 51 26 20 4 55 16 25 4

aTier 2 competencies were selected as a general level of assessment for all epidemiologists.
bCenters for Disease Control and Prevention (US) and Council of State and Territorial Epidemiologists. Competencies for applied epidemiologists 
in governmental public health agencies [cited 2007 Jan 28]. Available from: URL: http://www.cdc.gov/od/owcd/cdd/aec or http://www.cste 
.org/competencies.asp 
cCouncil of State and Territorial Epidemiologists. CDC/CSTE applied epidemiology competencies for governmental public health agencies: 
preface [cited 2007 Jan 28]. Available from: URL: http://www.cste.org/Assessment/competencies/Appiled EPI preface jan4.pdf
dn548
en550
fn547

CDC 5 Centers for Disease Control and Prevention

CSTE 5 Council of State and Territorial Epidemiologists

AECs 5 Competencies for Applied Epidemiologists in Governmental Public Health Agencies

HIPAA 5 Health Insurance Portability and Accountability Act

Table (continued). Competency and training needs of Tier 2a epidemiologists,b from the CDC/CSTE AECsc

	 Staff	are	competent	in	this	area	 Additional	training	is	needed	
	 (based	on	5-point	Likert	scale)	 (based	on	5-point	Likert	scale)	
	 n551	 n549

	 Agree	 Neutral	 Disagree	 Don’t	 Agree	 Neutral	 Disagree	 Don’t	
	 (1	or	2)	 (3)	 (4	or	5)	 know	 (1	or	2)	 (3)	 (4	or	5)	 know

Epidemiology	capacities	 Percent	 Percent	 Percent	 Percent	 Percent	 Percent	 Percent	 Percent

The findings of the 2006 ECA confirmed the antici-
pated news: lower levels of competence in the nontradi-
tional epidemiologic fields of knowledge. Lower scores 
fell into three intertwined competency categories: sys-
tems thinking and planning, evaluation, and translation 
to practice (Figure 2). Gaps in competency to employ 
a systems-driven holistic approach to planning hamper 
the development and implementation of evaluation 
frameworks designed to translate research findings into 
practical, community-based interventions.

The lower scores in two competencies—application 
of fiscal and administrative guidelines to epidemiology 
practice and use of leadership and systems thinking 
in epidemiologic planning and policy development—
express competency deficiencies in systems thinking. In 
addition, community health status assessment and data 
generation for community planning processes point to 
the lack of knowledge to employ a holistic approach to 
planning and to underutilization of epidemiology to 
connect problem identification with community-based 
solutions. Lower percentages for evaluation indicate 
not only a lack of knowledge of evaluation as a compe-
tency domain, but also the effect of that deficiency on 

the application in a discipline-specific setting. Specifi-
cally, the development of logic models and ability to 
evaluate surveillance systems are related.

The third area of deficiency is making science work 
for people—for example, describing the differences 
between research and practice, establishing the cul-
tural and sociopolitical basis for interventions, and 
applying environmental and behavioral science in 
epidemiology practice. Of special note is the apparent 
discrepancy in scores between communicating findings 
(73%) and demonstrating skills in risk communica-
tion (55%). Environmental epidemiologic studies, 
regardless of how well executed, rarely have findings 
that do not require a careful explanation of the risks 
and limitations.

The 2006 ECA provides some data regarding train-
ing the epidemiology workforce.7 The data indicate 
that accessibility to training opportunities has improved 
substantially. The trend toward distance learning is 
cost-effective and readily available to employees. Also 
positive is a movement toward institutionalizing train-
ing by integrating it in performance-review processes 
and supporting a training coordinator for internal 
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training. An improvement in the 6% of state health 
agencies that reported requiring continuing education, 
combined with the high (90%) reported access, would 
dramatically boost sustaining workforce competency.

To ascertain how states would assure access to train-
ing and continuing education, specifi c questions were 
added to the 2006 ECA, giving respondents a series 
of choices. Based on the answers to those questions, 
most states indicated that training in epidemiology 
was provided through partnerships.7 CDC’s role is 
affi rmed as a known knowledge and practice base in 
epidemiology. Similarly, schools of public health are 
the leading producers of epidemiologists and disci-
pline-specifi c academic course work. The infl uence 
of public health infrastructure support from fi nancial 
resources targeting preparedness is evident in the 
fi nding that the nation’s Centers for Public Health 
Preparedness are also a commonly used training venue 
for epidemiologists.

Limitations
The results of the 2006 ECA should be interpreted 
within the context of a few key limitations. Inherent 
to self-reporting are limitations regarding accurate 
interpretation of the good news indicating that most 
epidemiologists achieved high levels of competency 
of the discipline-specifi c domains. The 2006 ECA 
respondents were asked to describe the competence 
and training needs in the selected competency areas. 
While the defi nition of competence was not explicitly 
included within the 2006 ECA, all respondents had 
access to the full AECs, which include a preface that 
describes competence as well as the context and use of 

the competency statements. However, it is probable that 
the methodology used by respondents in determining 
competence most likely varied. 

Furthermore, the respondent providing the informa-
tion on competence and training needs may or may not 
have had direct supervision over the entire epidemiol-
ogy staff. Feedback from senior-level epidemiologists 
who served as respondents to the ECA indicated that 
while completion of the ECA tool by every mid-level 
epidemiologist within his/her respective organizations 
was diffi cult to achieve, every attempt was made to can-
vas the target audience. The design of the assessment 
prohibited the collection of information that could 
have described how those competency levels were 
achieved. This makes it diffi cult to identify workable 
strategies aimed at sustaining these positive results.

Lastly, only a subset of 30 competencies from the 
more comprehensive AECs was included. The results 
should be viewed with that in mind.

CONCLUSIONS

The 2006 ECA provides unique insights into the qual-
ity of the epidemiology workforce. Three observations 
provide a road map for the future:

 1. The fi rst assessment effi ciently validates the 
utility of the AECs as an important tool to 
measure and improve the knowledge and skills 
of epidemiologists employed in state and ter-
ritorial health departments. To gain a more 
comprehensive understanding of competency 
in the existing epidemiology workforce, an 
assessment of the full AECs in a subgroup of 
Tier 2 epidemiologists is recommended.

 2. The higher scores in the discipline-specifi c 
competencies must not be misinterpreted to 
connote mastery; this was revealed in some of 
the responses in which states indicated staff 
competency (e.g., in creating databases [82%]) 
but also the need for additional training (e.g., 
in creating databases [45%]). Future assess-
ments should include questions ascertaining 
the methods that were employed to achieve 
such competency levels and that document best 
practices to sustain those results.

 3. Competencies need to be implemented in exist-
ing and future academic curricula to sustain 
this self-reported achievement. Priority should 
be given to the development and implementa-
tion of curricula addressing the nontraditional 
competency domains, specifi cally planning, 
evaluation, and translation to practice. 

Figure 2. The interconnectedness of systems thinking 
and planning, evaluation, and translation to practice

Epidemiology

Translation

Planning Evaluation
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Because the AECs uniquely blend educational and 
workforce (practice) competencies, translating those 
competencies in curricula and ultimately training 
courses demands a committed collaboration between 
academia and practice. Examples of productive partner-
ships exist in the form of academic health departments, 
but the lack of sustainable resources for such endeavors 
threatens this proven path to success. If the epidemio-
logic workforce is to maintain the reported level of 
competence, government support as articulated by the 
Institute of Medicine is imperative.9 Workforce quality 
and quantity are closely linked. Failure to address the 
lack of epidemiologists in specific disciplines, such as 
environmental health and chronic disease prevention, 
will commensurately affect competence.

This work was supported by cooperative agreement U60/
CCU07277 from the Centers for Disease Control and Prevention 
to the Council of State and Territorial Epidemiologists.
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