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Abstract

Background: Field epidemiology training programs (FETPs) have trained field epidemiologists who strengthen
global capacities for surveillance and response to public health threats. We describe how FETP residents and gradu-
ates have contributed to COVID-19 preparedness and response globally.

Methods: We conducted a cross-sectional survey of FETPs between March 13 and April 15, 2020 to understand how

FETP residents or graduates were contributing to COVID-19 response activities. The survey tool was structured around
the eight Pillars of the World Health Organization’s (WHO) Strategic Preparedness and Response Plan for COVID-19. We
used descriptive statistics to summarize quantitative results and content analysis for qualitative data.

Results: Among 88 invited programs, 65 (74%) responded and indicated that FETP residents and graduates have
engaged in the COVID-19 response across all six WHO regions. Response efforts focused on country-level coordina-
tion (98%), surveillance, rapid response teams, case investigations (97%), activities at points of entry (92%), and risk
communication and community engagement (82%). Descriptions of FETP contributions to COVID-19 preparedness
and response are categorized into seven main themes: conducting epidemiological activities, managing logistics and
coordination, leading risk communication efforts, providing guidance, supporting surveillance activities, training and
developing the workforce, and holding leadership positions.

Conclusions: Our findings demonstrate the value of FETPs in responding to public health threats like COVID-19.
This program provides critical assistance to countries' COVID-19 response efforts but also enhances epidemiologic
workforce capacity, public health emergency infrastructure and helps ensure global health security as prescribed in
the WHO's International Health Regulations.
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Background

The COVID-19 pandemic has demanded robust,
evidence-based, and coordinated preparedness and
response efforts at national, regional, and global levels.
Effective responses to public health threats require a

iCO”eSp_O”dencei hfb8@cdcgov ) i well-trained public health workforce, especially field epi-
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ole. demiologists [1]. The International Health Regulations
! Division of Global Health Protection, U.S. Centers for Disease Control (IHR, 2005) sets the minimum target of trained field epi-
and Prevention, 1825 Century Blvd NE, Atlanta, GA, USA demiologists at1 per 200,000 population [2 3]
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Field epidemiology training programs (FETPs) train
qualified field epidemiologists that build global surveil-
lance and response capacity [4]. Since 1980, FETPs have
trained more than 18,000 individuals in over 80 countries
[5]. Programs apply a competencies-based, practicum
approach for each of the three tiers of training: Front-
line, Intermediate, and Advanced [6]. Training duration
ranges from 2 years for Advanced level, 9months for
Intermediate, and 3 months for Frontline [7, 8]. Gradu-
ates of the Advanced and Intermediate tiers contribute
to the IHR field epidemiologist target of 1 per 200,000
population, while Frontline graduates strengthen the
foundational surveillance capacities that permit early
disease detection and opportune response. Graduates
and residents of all levels become adept at preparing for,
detecting, and responding to outbreaks on small and
large scales.

FETDPs have supported preparation and response activi-
ties to important public health threats such as Zika and
Ebola virus disease [9, 10]. Recent reports have featured
FETP contributions to national and regional COVID-
19 responses. In the Eastern Mediterranean Region,
graduates of the Jordan, Sudan, and Yemen FETPs have
supported country efforts to manage the COVID-19
pandemic [11, 12]. However, the nature and extent of
FETP contributions have not been systematically docu-
mented at a global level. The objective of this study was
to describe how the work of FETP residents and gradu-
ates has contributed to COVID-19 preparedness and
response around the world, in order to understand the
value of investments in field epidemiology workforce
development.

Methods

Study design and data

Between March 13 and April 15, 2020, we conducted a
cross-sectional survey of FETPs that were either mem-
bers of the Training Programs in Epidemiology and
Public Health Interventions Network (TEPHINET) or
supported by the U.S. Centers for Disease Control and
Prevention (CDC). We designed a nine-item question-
naire with quantitative and qualitative elements to cap-
ture FETP residents’ and graduates’ COVID-19-related
activities, categorized according to the eight Pillars (P)
of WHO'’s Strategic Preparedness and Response Plan for
COVID-19: P1) Country-level coordination, planning,
and monitoring; P2) Risk communication and commu-
nity engagement, P3) Surveillance, rapid response teams,
and case investigation; P4) Points of entry (PoE); P5)
National laboratories; P6) Infection prevention and con-
trol (IPC); P7) Case management; and P8) Operational
support and logistics [13].
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Programs were asked whether FETP residents or
graduates were involved in activities of each of the eight
Pillars, and to provide a narrative description of the
activities they performed. Programs were not asked how
many residents or graduates, or which FETP tier (Front-
line, Intermediate, or Advanced) were involved. Program
directors or administrators were invited to complete the
survey using SurveyMonkey® (San Mateo, USA). The
majority of online surveys were completed in English; a
few programs provided responses in French, Portuguese,
or Spanish. At least two attempts were made to reach
nonresponding programs by email or phone, and the sur-
vey was administered to 11 additional programs via tel-
ephone interviews. Responses in other languages were
translated verbatim into English. Data were exported into
Microsoft Excel and MAXQDA Plus for analysis.

Quantitative analysis

Using the survey data, we calculated the number and
percentage of programs with FETP residents or gradu-
ates involved in COVID-19 preparedness or response
activities by region and WHO Pillar. In addition, we
summarized select characteristics of participating pro-
grams, including age of program, training tiers, and
interval between date of country’s first COVID-19 case
and survey completion, using descriptive statistics. Data
regarding the age of program and training tiers were
provided by TEPHINET [14], and the date of country’s
first COVID-19 case was collated from WHO Situation
Reports [15].

Qualitative analysis

Four co-authors used content analysis to summarize the
narrative descriptions of resident or graduate COVID-
19-related activities. Each person developed initial codes
independently to identify recurrent phrases describing
COVID-19 related activities. The team met to discuss
each code following the coding of the first few FETP
responses and developed code descriptions to use for the
remaining coding process. After completing the country-
by-country review and developing more than 250 codes,
the team reconciled and organized these codes into cat-
egories. The team split up the categories, and each author
refined codes within those categories by referring back
to the responses in a WHO Pillar-by-Pillar review. The
refined codes were further discussed, and consensus was
reached. The team identified themes across categories
and developed theme descriptions [16].
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Results

Quantitative

Of 88 invited programs, 65 (74%) responded, encompass-
ing all WHO Regions. Responding programs served 79
countries worldwide. Of these, 53 (82%) had an Advanced
tier, 5 (7.7%) had Frontline only, and 41 (63%) had more
than one FETP training tier (Fig. 1).

Responding FETPs have conducted training for a
median of 1lyears (range: 1-69years) (Table 1). The
oldest program was the U.S. Epidemic Intelligence Ser-
vice, established in 1951, and the youngest program was
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the Afghanistan Field Epidemiology Training Program,
established in 2019.

When the survey was administered, 93% (56/60) of
programs had reported a COVID-19 case in their coun-
try. Five regional programs that serve multiple countries
were excluded from this calculation. Of those programs
with a reported case, they answered the survey a median
of 25 days after the first reported case (range 3—105 days).
The programs without reported cases responded a
median of 5days before the first reported case in the
country.

M Advanced and/or Intermediate + Frontline (n=40; 62%)

M Advanced and/or Intermediate Only (n=20; 31%)
B Frontline Only (n=5; 8%)

I Nonresponding Program
Fig. 1 Geographic distribution and field epidemiology training tier available to countries served by the 65 Field epidemiology training programs
that participated in the survey, March 13 — April 15, 2020. **Included in the 65 responding programs were the following regional programs, each
of which serves multiple countries: Caribbean Regional FETP, Central America FETP, European Programme for Intervention Epidemiology Training
(EPIET) and European Programme for Public Health Microbiology Training (EUPHEM), and South Caucasus FETP

Table 1 Summarized characteristics of Field epidemiology training programs that responded to the online survey between March

13-April 15,2020

WHO region Program age in years, median (range) Days since first COVID-19 Case
was reported in Country?, median
(range)

AFRO: Africa 8 (2-27) 19 (3-35)

EMRO: Eastern Mediterranean 10 (1-31) 33 (14-51)

EURO: Europe 11 (2-25) 47 (23-52)

WPRO: Western Pacific 18 (9-36) 73 (56-105)

PAHO: Americas 19 (3-69) 27 (11-74)

SEARO: Southeast Asia 19 (2-40) 4 (16-74)

All Programs 11 (1-69) 5(3-105)

2 Regional programs serving multiple countries and four national programs (Guinea-Bissau, Mozambique, Sierra Leone, and Yemen) that responded to the survey
before the first COVID-19 case was reported in their country were not included in the calculation of median days since first COVID-19 case.
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Fig. 2 Frequency of Field epidemiology training programs (FETPs) reporting resident or graduate support to COVID-19 preparedness and
response by WHO Preparedness and Response Pillars and WHO region. Programs indicating engagement of FETP residents, graduates, or any FETP
involvement (residents or graduates) is shown. Preparedness and Response Pillars are sorted by mean response for all regions from the top left
panel to the bottom right panel, and regions are sorted by mean response across the 8 Pillars

Survey respondents reported that FETP residents
and graduates were engaged in the COVID-19 response
in all six WHO regions and across all eight WHO
Strategic Preparedness and Response Pillars (Fig. 2).
COVID-19 response participation was uniformly high
(median=100%; range==80-100%) in all regions for
the following pillars: Surveillance, response teams, case
investigation (P3), Country-level coordination (P1), and
PoE (P4). These were followed closely by Risk commu-
nication and community engagement (P2). These WHO
Pillars all involved competencies for which FETP was
designed (Table 2). Engagement of FETPs in National
laboratories (P5), IPC (P6), Case management (P7), and
Operational support and logistics (P8) was reported at

lower percentages (median=67%; range=46—100%)
and with greater variability across WHO Pillars, among
regions, and between residents and graduates. Across
all WHO Pillars, FETPs used graduates more frequently
in preparedness or response activities compared to resi-
dents. Countries most frequently used graduates in coun-
try-level coordination, while they used residents most
frequently in surveillance, rapid response teams, and case
investigations.

Qualitative
Seven themes emerged during content analysis that illus-
trate contributions of FETP to COVID-19 preparedness
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Table 2 Competencies in Field Epidemiology Training Programs by public health topic area [6]

Area Competencies

Epidemiologic Methods

Biostatistics

Public Health Surveillance
Laboratory and Biosafety
Communication

1. Use epidemiologic practices to conduct studies that improve public health program delivery
2. Respond to outbreaks

3. Analyze epidemiologic data using appropriate statistical methods
4. Set up, manage, and evaluate a public health surveillance system
5. Use laboratory resources to support epidemiologic activities

6. Develop written public health communications

7. Develop and deliver oral public health communications

Computer Technology
Management and Leadership

9. Manage a field project

8. Use computers for specific applications relevant to public health practices

10. Manage staff and resources
11. Be an effective team leader and member
12. Manage personal responsibilities

Prevention Effectiveness
Teaching and Mentoring

13. Apply simple tools for economic analysis
14. Train public health professionals

15. Mentor public health professionals

Epidemiology of Priority Diseases and Injuries

16. Evaluate and prioritize the importance of diseases or conditions of national public health concern

Table 3 Main themes identified from the qualitative responses
provided by Field epidemiology training programs and their
associated WHO Preparedness and Response Pillars

Main themes WHO Pillars?
Conducting Epidemiological Activities 1,2,3,4,6,7
Managing Logistics and Coordination 1,2,3,4,56,7,8
Leading Risk Communication Efforts 1,2,3,4,56,7
Providing Guidance 1,3,4,5,6,7
Supporting Surveillance Activities 1,34

Training and Developing the Workforce 1,2,3,4,5,6,7,8
Holding Leadership Positions 1,2,3,4,5,6,7

Data source: 65 FETPs that responded to the online survey between March 13-
April 15, 2020.

2 Eight Pillars of WHO's Strategic Preparedness and Response Plan for COVID-19:
1. Country-level coordination, planning, and monitoring.

2. Risk communication and community engagement.

3. Surveillance, rapid response teams, and case investigation.

4. Points of entry.

5. National laboratories.

6. Infection prevention and control.

7.Case management.

8. Operational support and logistics.

and response: epidemiologic activities, managing logis-
tics and coordination, leading risk communication
efforts, providing guidance, supporting surveillance
activities, training and developing the workforce, and
holding leadership positions (Table 3).

Conducting epidemiological activities
FETPs have led and supported a variety of field epi-
demiology activities such as contact tracing, case

investigations, sample collection, and development of sit-
uation reports. “When a case is identified...they confirm
meeting case definition and call the laboratory for a lab
team to collect samples. They identify contacts. The rapid
response teams conduct interviews and trace contacts and
follow-up on the isolation measures that should be taken,
that all contacts of confirmed cases are in quarantine.”
(Angola) FETP residents and graduates have deployed to
state, local, and subnational districts to support epide-
miologic response efforts. “Our graduates and residents
are also actively engaged in state health departments con-
ducting cluster investigations, analyzing data, developing
situation reports.” (Australia) “Graduates who work as
local epidemiologists at points of entry have conducted
case detection, sample collection, coordination of patient
transport, and case investigation to make the decision of
whether and where to isolate (e.g. Hospital).” (Dominican
Republic).

Managing logistics and coordination

FETPs have managed the logistics and coordination of
the COVID-19 response in their countries. They have
directly supported operations at national and local levels.
“FETP-Advanced is engaged in the planning and coor-
dinating actions from the first moment of the pandemic;
providing direct support to the Director of Epidemiol-
ogy in many of the response activities at the central and
regional levels” (Paraguay).

FETPs also provided logistical and operational support
through management of supply chains and coordinat-
ing staff deployments. They have supported the response
coordination amongst different institutions within the
country, as well as with other countries. “FETP graduates



Hu et al. BMC Public Health (2022) 22:63

have taken an active part in planning, preparing a con-
tingency plan, and inter-institutional coordination of the
response.” (Dominican Republic).

Leading risk communication efforts

FETPs have led efforts to develop communication mate-
rials and conduct risk communication activities to spread
awareness, combat misinformation, and prepare messag-
ing for their respective countries. “There is a Department
of Communication in the Ministry, but they [FETP] pro-
vide opinions on the content of the message and disposi-
tion of images and brochures” (Angola).

FETDPs have been active in numerous venues to engage
their communities, including social media, radio, press
interviews, public awareness campaigns, leaflets and
posters, and call centers. “FELTPs advocated for the
establishment of the toll-free hotline for COVID-19
response. FELTPs took charge of manning the call cen-
tre, operating 24 h, for 3 weeks, before they were joined by
other cadres” (Namibia) “Most of our fellows [FETP resi-
dents] are in the frontline, introducing the public to the
national epidemic, the risk assessment results, the update
on outbreak investigations, and effective preventive meas-
ures...82 graduates were interviewed by national, provin-
cial, prefecture social media, TV, newspaper” (China).

Providing guidance

FETPs have supported the development of guidance in
critical response activities, particularly IPC and case
management. Early in the response, PoEs such as air-
ports and borders were key locations to mitigate spread
and FETPs had a strong presence, “.. providing personnel
preventive guidance for staff at PoE, making disinfection
guidance for the PoE, developing preparedness protocol
Sfor imported or migrated cases,” (China).

Many FETP graduates and residents are also health
care professionals with experience working in clini-
cal settings. Their knowledge of patient documentation
in these settings make them an asset in standardizing
reporting forms for case management for all levels of the
health structure. “FETP fellows [residents] participated
in updating the national standard reporting forms for
COVID-19 cases and their contacts which were used to
collect, report, analyze case-based information of COVID-

197 (Egypt).

Supporting surveillance activities

FETPs in all WHO regions were heavily engaged in
COVID-19 surveillance activities in a variety of response
settings. Reported activities include case-based report-
ing, active disease surveillance, event-based surveillance,
surveillance at borders and quarantine sites, and analyz-
ing surveillance data. Programs activated rapid response
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teams with FETP residents making up part of this team.
One FETP reported daily supervision of frontline work-
ers’ “..active house-to-house surveillance...in the con-
tainment zone, and ‘line listing of the family members
and those having symptoms(India)At the quarantine
zones, the graduates conduct epidemiological surveillance
of quarantine zomes, monitoring, case study, searching
for contacts in the field, processing information” (South
Caucasus).

Training and developing the workforce

FETPs have trained and developed the capacity of
COVID-19 response staff in activities related to their
expected response tasks including case management,
correct use of PPE, risk communication, and screen-
ing. In one program, FETP residents and graduates con-
ducted a ‘cascaded training on COVID-19 preparedness
to all 14 regions and 35 districts” (Namibia).Other capac-
ity building activities included training “family physi-
cians on case management and contact tracing” (South
Caucasus), “health personnel on sample collection and
transport” (Guatemala), and “educating staff at a hotel
[a quarantine site] about infection control measures to be
observed while attending to suspected cases there under
institutional quarantine,” (Uganda).

Holding leadership positions

FETP residents and graduates have held leadership posi-
tions in a variety of response settings. In one program,
“the National Department of Laboratory is led by a resi-
dent and a graduate. They are responsible of [sic] the
national lab where the activities of the national lab are
planned and coordinated” (Angola).

Other FETPs provided leadership through coordinating
activities at Emergency Operations Centers, serving as
subject matter experts in risk communication, providing
IPC guidance, and directing travelers at PoE. “The pro-
vincial FELTP Disease Surveillance and Response Units
are designated as focal points for the COVID-19 response.
All case investigation and surveillance activities are
being spearheaded, conducted, and coordinated through
[them]” (Pakistan).

Discussion

Our findings demonstrate the breadth of FETP resident
and graduate contributions to the COVID-19 pandemic
response, supporting the relevance of their field epide-
miology training to response activities. The WHO Pillars
and response activities in which residents and gradu-
ates participated match well with the core competen-
cies of their training: surveillance and case investigation
with the public health surveillance competency; coordi-
nation, screening at PoE, and risk communication and
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community engagement with the field investigation and
epidemiologic methods competencies.

The consistent engagement of residents and gradu-
ates across all WHO Pillars in their country’s national
response reflects strong program integration with pub-
lic health institutions. The near universal involvement
of FETP graduates in national-level coordination is
expected, as they have likely gained experience and sen-
iority since graduation. The level of engagement varied
between regions, likely reflecting some differences in
programs, such as more involvement with national labo-
ratories in FETPs with a laboratory component in train-
ing or greater familiarity with IPC practices and case
management for FETPs that recruit residents with clini-
cal backgrounds. Nonetheless, the high level of FETP
graduate engagement across all WHO Pillars indicates
that governments have maintained these field epidemiol-
ogists in appropriate positions in public service with the
respective MOHs, national public health institutes, and
other agencies that support public health functions.

FETPs are designed to teach residents field investiga-
tion and public health surveillance skills for the relevant
and common national priority diseases and conditions,
as well as any major public health emergencies. Examples
of public health emergencies that benefited from FETP
responders include the Zika response in Puerto Rico and
South America [17, 18], SARS in China [19-22], Ebola in
West Africa and Democratic Republic of the Congo [9,
10], and environmental disasters such as the Indus River
flooding throughout Pakistan in 2010 [4] and the 9-prov-
ince ice storm in central China in 2008 [4]. The prepa-
ration of the FETP residents and graduates for handling
these major emergencies is gained through years of men-
tored experiences while serving in localized and diverse
public health responses. The COVID-19 pandemic rep-
resents an ultimate test of this development and invest-
ment in field epidemiology training.

Our findings support that national governments were
familiar with FETPs and activated them early in the
response, often for preparedness activities before detec-
tion of the first COVID-19 cases, such as screening and
surveillance for COVID-19 at country borders, placing
suspected cases in quarantine, assessing case importation
risk and spread, and disseminating guidelines and infor-
mation through media and hotlines. FETP involvement
was most common within the four WHO Pillars most
closely linked to core FETP competencies: Surveillance,
response teams and case investigation (P3), Country
level coordination (P1), PoE (P4), and Risk communica-
tion and community engagement (P2). FETP engage-
ment within the remaining four WHO Pillars was lower
but still over 50%. Notably, our survey was conducted
relatively early in the response when a few countries had
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still not reported any COVID-19 cases. As the pandemic
response needs have changed with increasing under-
standing of COVID-19 epidemiology and mitigation
measures, FETP support has also changed over time.

The seven themes distilled from the qualitative analysis
complemented the same four WHO Pillars that predomi-
nated in the quantitative analysis. These themes included
the core competencies of FETP training including sur-
veillance, epidemiologic investigation, outbreak response,
and communication. Additionally, the qualitative analysis
identified FETP contributions in areas that are not core
parts of FETP training, such as managing logistics and
coordination and provision of guidance. FETP engage-
ment outside of core competency areas reflects the
training-through-service orientation of these programs.
FETPs are designed to position residents and graduates
to serve countries’ priority public health needs. This ser-
vice-oriented ethos promotes role flexibility that is often
necessary during emergency responses.

In particular, the qualitative analysis highlighted the
leadership, management, and training functions of
FETPs in the COVID-19 response. Training and leader-
ship were not listed as WHO Pillars but were neverthe-
less an important need of countries in their COVID-19
response. FETP residents have been recruited as trainers
for local health units, surveillance workers, and other res-
idents. Ideally, programs take on graduates as staff epi-
demiologists to train new cohorts, thus propagating this
training function.

Interpretation of our findings is limited by several fac-
tors. Although we queried all 88 TEPHINET member
FETPs and achieved a high (74%) response rate, non-
responding programs may have differed from respond-
ing programs. Staff of non-responding programs may
have been too busy with the COVID-19 response to
reply or served in countries that had not yet recognized
case importations at the time of survey administration.
Non-TEPHINET member programs were also not rep-
resented. Our survey questions were framed according
to a standardized set of WHO COVID-19 response pil-
lars, but we did not provide the WHO definitions or a
complete list of activities for each WHO Pillar. Differing
responsiveness to open text fields and potential misin-
terpretation from the responder or the analyst may have
added variability among programs in the qualitative anal-
ysis. Similarly, the final identification of themes to cat-
egorize response activities requires interpretation and is
subject to the bias of the analysts. In addition, our unit of
analysis was the program, so we were not able to quantify
the number of individual FETP residents and graduates
contributing to COVID-19 response activities. Knowing
the numbers of individuals and the response activities
they conducted would allow more in-depth description
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of the magnitude of FETP support. From the qualitative
analysis and other anecdotal reports, we surmise that
programs have assigned most of their residents and avail-
able graduates to COVID-19 response activities. Other
information sources such as newsletters from field epi-
demiology networks like TEPHINET and various press
releases about FETP suggest that FETPs have responded
to COVID-19 in more ways than just the activities cap-
tured here [23, 24]. Finally, our findings rely on self-
reported data from countries and regions with FETPs and
do not include comparisons to countries without FETPs.
Therefore, our study does not allow inference about the
quality or impact of the COVID-19 response in countries
with vs. without FETPs. Furthermore, countries’ disease
burden, preparation and response to the pandemic, and
public health resources as documented by Joint External
Evaluations varied widely [25, 26], and so we did not find
it appropriate to draw comparisons beyond the data we
collected.

Our findings underscore the value of FETPs to build
the field epidemiology workforce capacity that is so criti-
cal during responses to public health emergencies. Ade-
quate field epidemiology workforce capacity takes time
to develop and requires investment from national gov-
ernments and donors as well as political commitment.
FETPs have grown and evolved over decades and are
recognized as a pathway to achieve IHR human resource
capacities [3]. The recently developed Global Field Epi-
demiology Roadmap sets forth a vision for global field
epidemiology capacity and charts a path to achieve this
vision through FETP [27, 28].

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/512889-021-12422-z.

Additional file 1: Supplemental Table. Descriptions of main themes
identified through qualitative analysis of survey responses.

Acknowledgements

We gratefully acknowledge all field epidemiology training programs (FETPs),
program directors, residents, and graduates that provided information for
our survey: Afghanistan FETP; Angola FETP; Argentina FETP; Australia Masters
of Philosophy in Applied Epidemiology; Bangladesh FETP; Belize FETP; Brazil
Training Program in Epidemiology Applied to Services of the Single Health
System (EpiSUS); Burkina Faso FETP; Cambodia FETP; Cameroon FETP; Canada
Field Epidemiology Program; Caribbean FETP; Central America FETP; China
FETP; Colombia FETP; Cote d'Ivoire FETP; Dominican Republic FETP; Demo-
cratic Republic of the Congo Field Epidemiology and Laboratory Program
(FELTP); Egypt FETP; El Salvador FETP; Ethiopia FETP, European Programme for
Intervention Epidemiology Training (EPIET) and the European Programme for
Public Health Microbiology Training (EUPHEM); Germany FETP (Postgraduate
Training in Applied Epidemiology); Ghana FELTP; Guatemala FETP; Guinea
FETP; Guinea-Bissau FETP; Haiti FETP; Honduras FETP; India Epidemic Intel-
ligence Service (EIS); Indonesia FETP; Iraq FETP; Jordan FETP; Kenya FELTP;
Liberia FETP; Malaysia Epidemic Intelligence Program; Mali FETP; Mediter-
ranean and Black Sea Programme for Intervention Epidemiology Training
(MediPIET) including Albania, Armenia, Georgia, Kosovo, Lebanon, Moldova,

Page 8 of 9

Montenegro, North Macedonia, Palestine, Serbia, Tunisia, Ukraine; Morocco
FETP; Mozambique FELTP; Myanmar FETP; Namibia FELTP; Nicaragua FETP;
Nigeria FELTP; Pakistan FELTP; Paraguay FETP; Rwanda FETP; Saudi Arabia FETP;
Senegal FETP; Sierra Leone FETP; South Africa FETP; South Caucasus FELTP
including Armenia, Azerbaijan, Georgia; Sudan FETP; Taiwan FETP; Tanzania
FELTP; Thailand FETP; Togo FETP; Uganda FETP (Master of Public Health);
Ukraine FETP; United Kingdom FETP; United States EIS; Vietnam FETP; Yemen
FETP; Zambia FETP; Zimbabwe FETP.

We would also like to acknowledge Dr. Sara Lowther for her dedication and
lasting contributions to build the public health workforce with FETP.

Disclaimer

The findings and conclusions in this study are those of the author(s) and do
not necessarily represent the official position of the U.S. Centers for Disease
Control and Prevention.

Authors’ contributions

AEH: Conceptualization, methodology, data collection, analysis, writing,
revision, editing. RF: Conceptualization, analysis, interpretation, writing. RTR:
Conceptualization, data collection, interpretation, writing. AAA: Data analysis,
interpretation, writing. SW: Conceptualization, interpretation, writing. AH: Data
collection, interpretation. EN: Data collection, analysis, interpretation. EB: Inter-
pretation, writing. CR: Revision, editing. KI: Conceptualization, Revision, editing.
HB: Conceptualization, methodology, interpretation, writing, revision, editing.
All authors have read and approved the final manuscript.

Funding
US Centers for Disease Control and Prevention.

Availability of data and materials

The datasets used and analyzed during the current study are available from
the authors on reasonable request and with permission of the corresponding
Field Epidemiology Training Program.

Declarations

Ethics approval and consent to participate

This work was reviewed through CDC and was conducted in accordance
with applicable federal law and CDC policy (45 C.FR. part 46, 21 CFR. part 56;
42U.S.C.8§241(d); 5US.C. §552a; 44 U.S.C. §3501 et seq.) An ethical review was
conducted, and it was determined that it was not human subjects research.
All survey respondents received an email explaining the study objectives,
survey process, and that participation was voluntary.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

'Division of Global Health Protection, U.S. Centers for Disease Control and Pre-
vention, 1825 Century Blvd NE, Atlanta, GA, USA. 2Public Health - Seattle &
King County, Seattle, WA, USA. >Training Programs in Epidemiology and Public
Health Interventions Network, The Task Force for Global Health, Atlanta, GA
30345, USA. “The Carter Center, Atlanta, GA, USA.

Received: 11 January 2021 Accepted: 10 December 2021
Published online: 10 January 2022

References

1. Koo D, etal. In snow's footsteps: commentary on shoe-leather and
applied epidemiology. Am J Epidemiol. 2010;172(6):737-9. https://doi.
org/10.1093/aje/kwq252.

2. ljaz K, et al. International health regulations--what gets measured gets
done. Emerg Infect Dis. 2012;18(7):1054-7. https://doi.org/10.3201/eid18
07.120487.


https://doi.org/10.1186/s12889-021-12422-z
https://doi.org/10.1186/s12889-021-12422-z
https://doi.org/10.1093/aje/kwq252
https://doi.org/10.1093/aje/kwq252
https://doi.org/10.3201/eid1807.120487
https://doi.org/10.3201/eid1807.120487

Hu et al. BMC Public Health

20.

21

22.

(2022) 22:63

World Health Organization. Joint external evaluation tool: international
health regulations (2005). In: Institutional Repository for Information
Sharing. 2nd ed: W.H. Organization, Editor; 2018.

Jones DS, et al. Building global epidemiology and response capacity
with field epidemiology training programs. Emerg Infect Dis. 2017;23(13).
https://doi.org/10.3201/eid2313.170509.

Centers for Disease Control and Prevention. FETP 40th anniversary; 2020.
2020 [cited 2020 August 12]; Available from: https://www.cdc.gov/globa
Ihealth/healthprotection/fetp-40th-anniversary/index.html

Traicoff DA, et al. Replicating success: developing a standard FETP cur-
riculum. Public Health Rep. 2008;123 Suppl! 1(Suppl 1):28-34. https://doi.
org/10.1177/00333549081230S5109.

Traicoff DA, et al. Strong and flexible: developing a three-tiered cur-
riculum for the regional Central America field epidemiology training
program. Pedagogy Health Promot. 2015;1(2):74-82 https://www.ncbi.
nlm.nih.gov/pmc/articles/PMC5502830/.

Subramanian RE, et al. An evaluation of the global network of field epide-
miology and laboratory training programmes: a resource for improving
public health capacity and increasing the number of public health
professionals worldwide. Hum Resour Health. 2013;11:45. https://doi.org/
10.1186/1478-4491-11-45.

Caceres VM, et al. Surveillance training for Ebola preparedness in

Cote d'lvoire, Guinea-Bissau, Senegal, and Mali. Emerg Infect Dis.
2017;23(13):S174-82. https://doi.org/10.3201/eid2313.170299.

Lubogo M, et al. Ebola virus disease outbreak; the role of field epidemiol-
ogy training programme in the fight against the epidemic, Liberia, 2014.
Pan Afr Med J. 2015;22 Suppl 1(5). https://doi.org/10.11694/pamj.supp.
2015.22.1.6053.

. Al Nsour M, et al. Awareness and preparedness of field epidemiol-

ogy training program graduates in the eastern Mediterranean region

to respond to COVID-19: a cross-section study. JMIR Med Educ. 2020.
https://doi.org/10.2196/19047.

Al Nsour M, et al. The role of the Global Health development/eastern
Mediterranean public health network and the eastern Mediterranean
field epidemiology training programs in preparedness of COVID-19. JMIR
Public Health Surveill. 2020;6(1):e18503 https://publichealth jmir.org/
2020/1/e18503.

. World Health Organization, COVID-19 Strategic Preparedness and

Response Plan. Operational planning guidelines to support country
preparedness and response. 2020.

TEPHINET. Training programs in epidemiology and public health inter-
ventions network; 2020. https://www.tephinet.org/training-programs
World Health Organization. Coronavirus disease (COVID-19) situation
reports; 2020. https://www.who.int/emergencies/diseases/novel-coron
avirus-2019/situation-reports

Bengtsson M. How to plan and perform a qualitative study using content
analysis. Nurs Plus Open. 2016;2:8-14. https://doi.org/10.1016/j.npls.2016.
01.001.

Pacheco O, et al. Neurodevelopmental findings in children 20-30 months
of age with postnatal Zika infection at 1-12 months of age, Colombia,
September-November 2017. Paediatr Perinat Epidemiol. 2020. https://doi.
org/10.1111/ppe.12690.

Dirlikov E, et al. Update: ongoing Zika virus transmission - Puerto Rico,
November 1, 2015-April 14, 2016. MMWR Morb Mortal Wkly Rep.
2016;65(17):451-5. https://doi.org/10.15585/mmwr.mm6530e 1.

Yin WW, et al. Effectiveness of personal protective measures in prevention
of nosocomial transmission of severe acute respiratory syndrome. Zhong-
hua Liu Xing Bing Xue Za Zhi. 2004,25(1):18-22. https://doi.org/10.1016/
S0140-6736(03)13168-6.

Xie SY, et al. Serological investigation on close contacts to patients with
severe acute respiratory syndrome in an SARS outbreak. Zhonghua Liu
Xing Bing Xue Za Zhi. 2004;25(10):867-9 https://pubmed.ncbi.nlm.nih.
gov/15631743/.

Ou JM, et al. Efficiency of the quarantine system during the epidemic of
severe acute respiratory syndrome in Beijing, 2003. Zhonghua Liu Xing
Bing Xue Za Zhi. 2003;24(12):1093-5 https://pubmed.ncbi.nlm.nih.gov/
14761622/

Li Q, et al. Epidemiological study of the transmission chain of a severe
acute respiratory syndrome outbreak. Zhonghua Yi Xue Za Zhi.
2003;83(11):906-9 https://pubmed.ncbi.nim.nih.gov/12899788/.

23.

24.

25.

26.

27.

28.

Page 9 of 9

Rezvani T. FETP activities in response to coronavirus disease 19 (COVID-
19); 2021. https://www.tephinet.org/fetp-activities-in-response-to-coron
avirus-disease-19-covid-19

The task force for Global Health. Q&A on the pandemic frontlines: insights
on the first world field epidemiology day; 2021. https://taskforce.org/qa-
on-the-pandemic-frontlines-insights-on-the-first-world-field-epidemiolo
gy-day/

GuptaV, et al. Analysis of results from the joint external evaluation: exam-
ining its strength and assessing for trends among participating countries.
J Glob Health. 2018. https://doi.org/10.7189/jogh.08.020416.

Samhouri D, et al. Analysis of joint external evaluations in the WHO
eastern Mediterranean region. East Mediterr Health J. 2018;24(5):477-87.
https://doi.org/10.26719/2018.24.5477.

O'Carroll P, et al. The global field epidemiology roadmap; 2018. The Task
Force for Global Health

O'Carroll P. A report of the global field epidemiology roadmap implemen-
tation meeting. 2019, The Task Force for Global Health.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.3201/eid2313.170509
https://www.cdc.gov/globalhealth/healthprotection/fetp-40th-anniversary/index.html
https://www.cdc.gov/globalhealth/healthprotection/fetp-40th-anniversary/index.html
https://doi.org/10.1177/00333549081230S109
https://doi.org/10.1177/00333549081230S109
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5502830/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5502830/
https://doi.org/10.1186/1478-4491-11-45
https://doi.org/10.1186/1478-4491-11-45
https://doi.org/10.3201/eid2313.170299
https://doi.org/10.11694/pamj.supp.2015.22.1.6053
https://doi.org/10.11694/pamj.supp.2015.22.1.6053
https://doi.org/10.2196/19047
https://publichealth.jmir.org/2020/1/e18503
https://publichealth.jmir.org/2020/1/e18503
https://www.tephinet.org/training-programs
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-reports
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-reports
https://doi.org/10.1016/j.npls.2016.01.001
https://doi.org/10.1016/j.npls.2016.01.001
https://doi.org/10.1111/ppe.12690
https://doi.org/10.1111/ppe.12690
https://doi.org/10.15585/mmwr.mm6530e1
https://doi.org/10.1016/S0140-6736(03)13168-6
https://doi.org/10.1016/S0140-6736(03)13168-6
https://pubmed.ncbi.nlm.nih.gov/15631743/
https://pubmed.ncbi.nlm.nih.gov/15631743/
https://pubmed.ncbi.nlm.nih.gov/14761622/
https://pubmed.ncbi.nlm.nih.gov/14761622/
https://pubmed.ncbi.nlm.nih.gov/12899788/
https://www.tephinet.org/fetp-activities-in-response-to-coronavirus-disease-19-covid-19
https://www.tephinet.org/fetp-activities-in-response-to-coronavirus-disease-19-covid-19
https://taskforce.org/qa-on-the-pandemic-frontlines-insights-on-the-first-world-field-epidemiology-day/
https://taskforce.org/qa-on-the-pandemic-frontlines-insights-on-the-first-world-field-epidemiology-day/
https://taskforce.org/qa-on-the-pandemic-frontlines-insights-on-the-first-world-field-epidemiology-day/
https://doi.org/10.7189/jogh.08.020416
https://doi.org/10.26719/2018.24.5.477

	Field epidemiology training programs contribute to COVID-19 preparedness and response globally
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Study design and data
	Quantitative analysis
	Qualitative analysis

	Results
	Quantitative
	Qualitative
	Conducting epidemiological activities
	Managing logistics and coordination
	Leading risk communication efforts
	Providing guidance
	Supporting surveillance activities
	Training and developing the workforce
	Holding leadership positions


	Discussion
	Acknowledgements
	References


