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Abstract

Introduction. Modern challenges in the field of public health require high-quality training of qualified
specialists who are able to effectively confront epidemiological threats. Maintaining and increasing the
number of professional, well-trained workers remains a crucial factor for optimal response to infectious
diseases and protection in the public health system.

Aim. The work consists of researching and improving the organization of practical training of future
field epidemiologists within the framework of master’s programs, particularly through implementing
a competency-based approach (CBE), which involves the formation of practical skills in real conditions.
Materials and methods. The work used a systematic approach to the analysis of the organization of
practical training of future field epidemiologists. The basis of the study was official WHO documents, as
well as scientific publications on epidemiological education.

Results. For the practical training of field epidemiologists within the framework of master’s programs,
a comprehensive approach was applied, which included WHO recommendations and the experience
of leading international training programs, such as the Field Epidemiology Training Program (FETP).
The Master’s program for training field epidemiologists, which was developed based at the Bogomolets
National Medical University, has a clearly expressed practical orientation, in which field practice plays
a leading role. This approach ensures a gradual transition from the acquisition of theoretical knowledge
to the acquisition of real practical experience through the active participation of applicants in real
epidemiological studies and response to events in the field of public health.

Conclusions. The organization of practice for field epidemiologists studying in the master’s program is an
extremely important component of the training program, since it is this practically oriented fragment of
training that allows transforming the acquired theoretical knowledge into real practical skills and forming
professional competencies.

Keywords: epidemiology, competency-based education, epidemiologists, public health, disease
outbreaks, communication, research

INTRODUCTION

Modern challenges in the field of public health
require high-quality training of qualified specialists who
are able to effectively confront epidemiological threats.
The events of recent years — the COVID-19 pandemic
and other emergencies — have highlighted the importance
of professional training of epidemiologists who are able
to work in the field, carry out effective epidemiological
surveillance, and respond to disease outbreaks. As the
COVID-19 emergency recedes, it is time to rethink the
core values of the epidemiologist profession and draw
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attention to the new challenges and opportunities that
await humanity ahead [1].

Maintaining and increasing the number of
professional, well-trained workers remains a crucial factor
for optimal response to infectious diseases and protection
in the public health system [2].

Competency-Based  Education (CBE) is an
educational approach that prioritizes the acquisition
of specific skills and practical experience compared to
traditional educational models that often focus on broader
knowledge [3]. CBE is an educational approach that
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focuses on developing specific professional competencies
in students, rather than just acquiring theoretical
knowledge. It was officially endorsed by the World Health
Organization (WHO) in 2020 for the training of public
health professionals, including field epidemiologists [4, 5].
This approach allows future professionals to not only
acquire theoretical knowledge but also develop skills to
respond to real threats in the public health system.

AIM

The aim consists of researching and improving
the organization of practical training of future field
epidemiologists within the framework of master’s
programs, particularly through implementing
a competency-based approach (CBE), which involves the
formation of practical skills in real conditions.

MATERIALS AND METHODS

The work used a systematic approach to the analysis
of the organization of practical training of future field
epidemiologists. The basis of the study was official
WHO documents, as well as scientific publications on
epidemiological education [6, 7, 8, 9]. Additionally, the
experience of leading international training programs,
such as the Field Epidemiology Training Program
(FETP) of the CDC and the European Center for Disease
Prevention and Control (ECDC), was analyzed.

RESULTS

For the practical training of field epidemiologists
within  the  framework of master’s  programs,
a comprehensive approach was applied, which included
WHO recommendations and the experience of leading
international training programs, such as FETP. Particular
attention was paid to the assessment of CBE, which involves
the formation of key practical skills necessary to respond
to current epidemiological challenges. These include
participation in field research, investigation of infectious
disease outbreaks, and processing and interpretation of
epidemiological data. The empirical basis of the study is
data collected in the process of cooperation with regional
centers for disease control and prevention in Ukraine.
Leading international programs like FETP CDC [10],
Centers for Disease Control and Prevention [11, 12], and
training initiatives of the European Centre for Disease
Prevention and Control (ECDC) are based on the principle
of learning by doing [13]. According to the analysis
of programs implemented to train specialists in field
epidemiology [14, 15, 16], students devote up to 80% of their
time to practical work in real conditions: from investigating
infectious disease outbreaks to analyzing epidemiological
surveillance data. For example, in the FETP CDC, each
resident works directly in health authorities for 2 years,
participating in emergency responses — from collecting
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samples during an outbreak of food poisoning to developing
recommendations for local authorities. ECDC programs,
such as EPIET [17, 18], emphasize work in interdisciplinary
teams, where epidemiologists conduct risk assessments, use
GIS systems to track the spread of diseases, and prepare
reports for the European Commission.

Qualitatively ~ organized  industrial  practice
contributes to the formation of practical skills and
competencies in future field epidemiologists studying in
master’s programs through active involvement in applied
epidemiological research, which includes: analysis of
the epidemiological situation, response to outbreaks of
infectious diseases, assessment of the effectiveness of
the epidemiological surveillance system, development
and implementation of preventive measures to reduce the
incidence rate, strengthening the public health system, etc.

The Master’s program for training field
epidemiologists, which was developed based at the
Bogomolets National Medical University, has a clearly
expressed practical orientation, in which industrial practice
plays a leading role. This approach ensures a gradual
transition from the acquisition of theoretical knowledge
to the acquisition of real practical experience through the
active participation of applicants in real epidemiological
studies and response to events in the field of public health.
The practical component of the program is aimed at the
formation of key professional skills, including: collection
and analysis of epidemiological data, work with samples
and relevant documentation, effective communication
with different target audiences, the application of critical
thinking for decision-making under conditions of
uncertainty, work in conditions of limited resources and the
ability to act promptly based on incomplete information.

Within the framework of the formation of professional
competencies, master’s students conduct epidemiological
research: from planning and data collection to statistical
analysis and interpretation of results. Considerable attention
is paid to the practical use of the obtained data to substantiate
management decisions in the field of health care. Important
learning outcomes are also the ability to prepare scientific
publications, epidemiological reports, and information
materials for various audiences.

The practice of field epidemiologists is structured
into three main stages (Figure 1).

At the organizational stage, the master is given an
introductory briefing on occupational safety, receives
a work program for practice, and draws up an individual
practice plan. The foundational stage involves mastering
practical skills in accordance with the program learning
outcomes, performing practical tasks under the guidance
of experienced mentors, and participating in field research
and outbreak investigations. At the final stage, a practice
diary is drawn up, reporting materials are prepared, and
the practice is defended at the department.
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Organizational stage
Completion of an introductory occupational health and safety briefing.
Obtaining a work programme before being sent to the internship.
Drawing up an individual internship plan.

\

The main stage
Mastering practical skills by the programme learning outcomes.
Performing practical tasks under the guidance of experienced mentors.
Participation in field research and outbreak investigations.

\j

The final stage
Preparation of the practice diary.
Preparation of reporting materials.

e Defence of practice at the department.

Figure 1. Stages of the practical part of training field epidemiologists.

With this organization of practical training, masters
in field epidemiology, after successful completion of their
studies, acquire the ability to conduct comprehensive
epidemiological surveillance, detect and investigate public
health events, respond promptly to outbreaks of infectious
diseases, and plan and implement epidemiological
studies. They learn to effectively use data for decision-
making, prepare scientific publications and reports,
and develop and evaluate public health programs.
Particular attention is paid to mastering methods for rapid
detection and analysis of events, in particular, rapid risk
assessment, collection of reliable epidemiological data,

Preparing for the trip (I)
e Receiving tasks and defining
research objectives.
e Development of data collection

and implementation of effective anti-epidemic measures.
Graduates demonstrate the ability to manage epidemic
situations — from the initial response to post-facto analysis
of the effectiveness of the measures taken — using modern
epidemiological analysis tools. Graduates will be prepared
to develop, implement, and evaluate disease prevention
and health promotion programs, taking into account both
the local context and international standards.

In case of detection of an infectious hazard
(outbreak), the future field epidemiologist must adhere to
the following algorithm of actions (Figure 2).

On-site work (II)
¢ Organising a working group and
coordinating with local experts.
 Collection of epidemiological data
through population surveys.

tools (questionnaires, checklists).
e Preparation of necessary
equipment.

¢ Collection of biological samples in
compliance with biosafety rules.

» Assessment of sanitary and
hygienic conditions.

Analyse data in the field (IIT)
*Quick incoming analysis for
suspicious cases.
eData entry into digital systems.

Responding to threats (IV)
e Providing recommendations on
anti-epidemic measures.

e Preliminary statistical processing of
data.

* Construction of epidemiological
curves to determine the dynamics of
the outbreak.

Documentation and reporting (V)
e Prenaration of a nreliminarv
Preparation of a preliminary
report.
e Data visualisation for effective

¢ Informing medical institutions
about emergencies.

e Coordination of actions with
emergency services.

The final stage (VI)
o Final meeting with the team.
o Preparation of a final report with
an analysis of the cause of the

communication.
o Preparation of samples for
laboratory testing.

Figure 2. The algorithm of action of a field epidemiologist.
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outbreak.
o Participation in the development
of prevention programs.
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Before leaving for the center, he will receive a task
and determine the objectives of the study, develop data
collection tools, and prepare the necessary equipment.
When working in the center, a working group is created, and
work is coordinated with local specialists. Epidemiological
data is collected through a population survey, biological
samples are taken in compliance with biosafety rules, and
sanitary and hygienic conditions are assessed. The next
step is data analysis, which involves entering data into
digital systems, preliminary statistical processing of data,
and construction of epidemiological curves to determine
the dynamics of the outbreak. The future specialist
actively participates in the development of anti-epidemic
recommendations, promptly informs medical institutions,
and coordinates actions with emergency services. At
the final stage, they analyze data, prepares reports with
visualization of results, participates in meetings, and
develops prevention programs to prevent future outbreaks.

DISCUSSION

Practical training of students of master’s programs
in field epidemiology should be holistic and applied.
Modern practical training of future epidemiologists should
combine work with real epidemiological data, active
participation in outbreak investigations, and development
of communication skills with different target groups. To
achieve optimal results, it is necessary to integrate modern
digital tools for data analysis, develop crisis communication
skills, and provide constant mentoring support from
experienced specialists. Such a comprehensive approach
allows the formation of professional competencies
necessary for an effective response to modern challenges in
the field of public health, combining theoretical knowledge
with practical skills in real-world settings.

The Field Epidemiology Training Programs (FETPs)
are applied epidemiology programs designed to train
public health workers in the prevention, detection, and
containment of infectious disease outbreaks and the
management of disease surveillance systems [19, 20, 21].

The training of future field epidemiologists within
the master’s program should be based on the practical
application of the key functions of epidemiological
surveillance identified by WHO. According to WHO,
«an effective surveillance system has the following
functions: detection and reporting of health-related
events, collection and consolidation of relevant data,
investigation and confirmation (epidemiological, clinical
and/or laboratory) of cases or outbreaks, routine analysis
and reporting, feedback of information to those who
provide data, direct linkage (i.e. forwarding of data to
more centralized levels), reporting of data to the next
administrative level» [22].

Surveillance data can be used for a variety of
purposes, including determining prevention strategies and
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resource targeting, detecting disease outbreaks of local,
national, and international significance, and evaluating
control measures in public health [23].

According to international experience, the need for
properly trained epidemiologists to strengthen countries’
capacities for epidemiological disease surveillance,
epidemiological investigations, and outbreak response
is a requirement recognized by the global health
community [11, 24, 25].

European Centre for Disease Prevention and
Control (ECDC) developed several tools to support and
guide outbreak preparedness, investigation, and response
activities which is a source of information for masters
who are involved in the investigation of epidemics or
outbreaks, studying unusual clusters or isolated cases,
arising in response to natural disasters, and conducting
a special survey of vulnerable populations [25, 26, 27].
This process includes: reviewing relevant public health
literature; developing a data collection and analysis
plan; creating surveys and data collection instruments;
analyzing the collected data and formulating conclusions;
and determining the need for further research.

Disease monitoring systems are a major source of
information for management decisions. Analysis of data
from the epidemiological surveillance system involves:
familiarization with the epidemiological surveillance
system in the practice area; description of the qualitative
and quantitative characteristics of the system; analysis,
generalization, and interpretation of data; preparation of
a report and presentation of the results.

The effectiveness of preventive measures depends
on the functioning of the surveillance system. When
assessing the epidemiological surveillance system,
Master’s-level professionals must be able to: develop
new monitoring mechanisms taking into account local
characteristics; implement the developed systems
according to the action plan; verify outbreak response
criteria; optimize routine analysis of surveillance data.
These skills are especially relevant in resource-limited
settings, when it is necessary to use available tools as
efficiently as possible.

In addition to operational work, epidemiologists
participate in scientific research aimed at studying
the causes of diseases; evaluating the -effectiveness
of vaccination and other preventive measures; and
developing risk reduction strategies. Such research is
often interdisciplinary in nature, combining methods from
sociology, biostatistics, and clinical medicine. According
to WHO, epidemiological studies can be transdisciplinary,
systemic, and include mixed methods (qualitative/
quantitative) and approaches, taking into account socio-
economic factors [6].

According to the WHO (2023), communication
includes the competencies required to communicate
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information at local, regional, and national levels. Field
epidemiologists must have effective oral and written
communication skills across a variety of audiences and be
familiar with strategies for communicating risks to human,
animal, and environmental health. Field epidemiologists
must understand the differences in routine communication
of field findings to frontline epidemiologists compared
to emergency communication during outbreaks or
pandemics [6].

Communication skills are critical for
epidemiologists. Specialists must be able to: prepare
understandable reports for various target groups (doctors,
officials, media); present data at conferences and
briefings; use visualization tools (tables, infographics,
interactive maps); and prepare scientific articles for
publication. Effective communication helps to mobilize
resources to combat epidemics and inform the population
about the risks.

In their practical work, field epidemiologists —
especially those at the master’s level — must be proficient
in modern systems and specialized tools. These include
Go.Data, the Electronic Integrated Disease Surveillance
System (EIDSS), and statistical software (R, SPSS,
Excel) for data analytics, all of which enhance operational
efficiency [28, 29].

Mentoring is key to successful training. In
the context of FETP, «a mentor is an experienced
epidemiologist who provides technical and supportive
guidance to training program participants, especially
regarding their fieldwork» [7]. The mentoring system
during internship provides that each master is assigned
a mentor — an experienced epidemiologist or public health
worker who: accompanies the entire internship period,
provides technical and advisory assistance, evaluates the
implementation of field projects, and assists in interpreting
data and formulating conclusions.

CONCLUSIONS

A practice-oriented approach, consistent with the
principles of CBE (WHO, 2020), develops graduates’
ability to timely identify and effectively respond to
modern epidemic risks, as well as adapt to dynamic
changes in the health sector. High-quality training of field
epidemiology specialists is a key factor in strengthening
the public health system at all levels — from regional to
national. The development of the professional potential
of field epidemiology specialists ensures preparedness
for potential epidemic threats, which is an important
component of national health security.

The  organization of practice for field
epidemiologists studying in the master’s program is
an extremely important component of the training
program, since it is this practically oriented fragment of
training that allows transforming the acquired theoretical
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knowledge into real practical skills and forming
professional competencies. Properly organized practice
creates conditions for immersing future specialists in
the real conditions of working with priority diseases,
monitoring the epidemic situation, and adequate
participation in responding to outbreaks.

Key features of this form of training include
a strong focus on fieldwork, involving participation in real
epidemiological investigations. The practical part of the
training is based on a structured learning approach, which
includes mentoring from experienced professionals, as
well as the use of an integrated competency development
model aimed at developing both technical and
communicative and analytical skills.

Key principles of field epidemiology — high
professionalism, thoroughness in the collection and
analysis of epidemiological data, effective surveillance,
rapid response to outbreaks, and conducting applied
research that provides timely and practical information
for public health decision-making. The continued success
of field epidemiologists in public health will depend on
the ability to adapt, collaborate, innovate, communicate
effectively, and, most importantly, make a tangible
contribution to strengthening and preserving the health of
the population.

Perspectives for further research. The work
conducted indicates the strengthening of the potential
of field epidemiology training programs in the area of
noncommunicable diseases.
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Pe3rome

KOMMETEHTHICHO-OPIEHTOBAHA OCBITA Y NIArOTOBLI NOJIbOBMX ENIAEMIONOrIB ANsi CUCTEMU
FTPOMACbLKOIO 300POB’A: BIA TEOPII 1O NPAKTUKK
Tetana B. MetpyceBuny, Onexa B. 3y6nexko

HaujoHanbHuin MeguuHuia yHiBepeuTeT imeHi O. O. Boromonbug, M. Kuis, Ykpaita

Beryn. CyyacHi BUKJAMKH y cdepi rpoMaJcbKOro 3J0pOB’s MOTPeOYTh SKICHOI MirOTOBKU KBaslipikoBaHUX
cneniasictiB, ki 34aTHi e)eKTUBHO MNPOTUCTOSATHU emifeMiosoriyHuM 3arpos3am. [lifTpuMkKa Ta 36iJbllieHHS
KisibKOCTi mpodeciiiHux, J06pe HaBYEHUX MPaliBHUKIB 3a/IMIIAETHCS BUPIIIaJbHUM GaKTOPOM JJIsl ONTHMAJIbHOTO
pearyBaHH# Ha iHpeKIiliHi 3aXBOPIOBaHHS Ta 3aXUCT B CUCTEMi I'POMa/ICbKOTO 3/10pPOB’s.

Merta. Po6oTa noJisirae y fJocJipkeHHi Ta BLOCKOHaJIEeHH] opraHi3arnii IpaKTUYHOI NiATOTOBKY MalGyTHIX II0JbOBHUX
emniZieMiosioriB y paMKax MaricTepcbKHUX MporpaM, 30KpeMa yepe3 BIPOBa/P)KeHHs KoMmneTeHTHicHoro nigxony (CBE),
110 nepej6ayae popMyBaHHSA MPAKTUYHUX HABUYOK B pealbHUX YMOBaX.

MarTepiasu Ta MeTOAM. Y po6OTIi BUKOPUCTAaHO CUCTEMHUM MiJXiJl 40 aHasli3y opraHizauii IpakKTHUYHOI MiArOTOBKHU
Mal6yTHIX MoJbOBUX emigemiosoriB. OCHOBY AociipkeHHs1 ckyanud odiniiHi gokymMmenTH BOO3, a Takok HayKoBi
ny6Jiikanii 3 nuTaHb enifemMiosoriyHoi ocBiTH.

PesyabTaTu. /19 NIpaKTHYHOI NiATOTOBKU NOJIbOBUX €MiZeMioJ/IOTiB y MeXax MaricCTepCbKUX NporpaM 3aCTOCOBaHO
KOMILJIEKCHUM Mifxiz, 1mo BkJo4aB pekoMeHzanii BOO3 Ta gocBij NpoBifHUX MiXKHApPOAHUX NpPOrpaM MiZroTOBKY,
Takux siK Field Epidemiology Training Program. MaricTepcbka nporpama 3 miATOTOBKU MOJILOBHUX €I1i1eMioJIoriB, siKa
po3po6.ieHa Ha 6a3i HMY imeHi 0.0. BoromMoJibIisl Ma€ 4iTKO BUpaXkeHy NPaKTUYHY Opi€HTAaLilo, y sKiii NpoBiAHY poJb
Bizirpae BUpo6HMYa npakTUKa. Takui mifxiJ 3a6e3neyye NOCTYNOBUM NepexiJ Bifi 3aCBOEHHSI TEOPETUYHUX 3HAHb
Jl0 HaOyTTs peaJbHOr0 MPAaKTUYHOTrO JOCBiAy HMIJISIXOM aKTHBHOI y4acTi 3706yBadiB y peaJbHUX emiJeMiosoridyHux
JOCJTiPKeHHSX | pearyBaHHi Ha nogii y cdepi rpoMaicbKOro 34,0poB’s.

BucHoBKkuU. Oprasisanisi npakTUKU [AJ151 10JIbOBUX €IliIeMi0JIOTiB, IKi HABYAIOThCS 32 MariCTepCcbKo0 MPOrpaMolo €
Ha/I3BUYaMHO BAXKJIMBOIO CKJIA/I0BOIO NMPOrpaMU HaBYaHHS, OCKIJIbKY caMe el MPaKTU4YHO OPiEHTOBAaHUM pparMeHT
HaBYaHHSA [03BOJIsIE TPAaHCHOPMYBATH OTPUMaHi TeOPeTUYHI 3HAaHHA y peasbHi NPaKTUYHI HABUYKHU Ta GOpMyBaTH
npodeciliHi KOMIETEHTHOCTI.

Kamwouoei caoea: enigeMiosiorisi, KOMIeTeHTHICHO-OpiEHTOBaHA OCBiTa, emiAeMiosiory, rpoMajacbKe 340pOB’s,
craJjiaxy 3aXBOpIOBaHb, KOMYHiKaLis, JOC/TiAKeHHS
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