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Abstract
Purpose  Increasing travel, climate change, spread of antimicrobial resistance and pandemics increased the need for well-
trained infectious diseases (ID) specialists and qualified ID specialist training for protecting public health all over the world. 
In this study, we aimed to provide a comprehensive overview of ID specialty training programs for standardization and 
quality improvement in a large geographical area.
Methods  We conducted a cross-sectional study among national respondents of 29 countries [Central Asia (Azerbaijan, 
Uzbekistan, the Kyrgyz Republic, Kazakhstan), the Middle East (Iran, Saudi Arabia, Jordan, Iraq, Oman, the United Arab 
Emirates, Qatar, Lebanon), Southeast Europe (Albania, Greece, Kosovo, Slovenia, Bosnia and Herzegovina, Serbia, the 
Republic of North Macedonia, Croatia), Eastern Europe (Russia, Moldova, Romania, Bulgaria), South Asia (India, Paki-
stan, Afghanistan), Southeast Asia (Malaysia), Türkiye] to evaluate the structure and components of ID training programs.
Results  In this study, structural variability in ID training programs was notable. 65.5% of the countries offered independ-
ent specialty program, 59% of the countries reported a required exam for entry into the ID specialization. Nearly all of the 
countries had a formal training curriculum; written exams were the most common used assessment method.
Conclusion  This study provides a comprehensive overview of ID specialty training across diverse regions, highlighting major 
structural differences in curricula, training duration, and national standards. Its broad geographic scope and contributions 
from actively engaged ID educators offer a unique global perspective. The findings underscore the urgent need for harmonized 
training frameworks, the strengthening of national curricula, and the promotion of international collaboration and inclusive 
strategies, all essential for developing a skilled, competent and resilient global ID workforce.

Keywords  Cross-sectional studies · Health workforce · Infectious diseases · Medical education · Specialty training

Introduction

The specialty of infectious diseases (ID) remains a corner-
stone of global public health requiring specialized medical 
training, expertise and robust healthcare systems to manage 
all kind of infectious diseases, including emerging infec-
tions, potential pandemics and antimicrobial resistance. 
The Infectious Diseases Society of America (IDSA) and the 
European Society of Clinical Microbiology and Infectious 

Diseases (ESCMID) define ID specialists as physicians with 
advanced training in the diagnosis, treatment, prevention and 
consultation of infectious diseases. Accordingly, ID spe-
cialists play a critical role in managing complex infections, 
antibiotic-resistant pathogens, emerging infectious threats 
and global pandemics in both the hospitals and the outpa-
tient settings. The recognition of ID as a distinct specialty 
and the harmonization of specialist training are essential for 
strengthening healthcare resilience and response capacity 
[1, 2].
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ID training equips physicians with expertise in clinical 
ID management, epidemiology, public health and infection 
control [3]. However, the structure, curriculum, duration 
and delivery of ID specialty training programs vary signifi-
cantly between countries, influenced by healthcare systems, 
geographic varieties, available resources and social needs. 
In Europe, efforts have been made to standardize ID spe-
cialty training through guidelines provided by the European 
Union of Medical Specialists (UEMS) and ESCMID. These 
organizations have outlined core competencies, curriculum 
requirements and evaluation methods to harmonize training 
across the region. Despite these efforts, notable heteroge-
neity still persists within European countries, while some 
countries fully complying with ESCMID standards, others 
modify their programs according to local needs [4, 5].

Studies on ID specialty training were mostly focused 
on high-income countries or associated with UEMS and 
ESCMID, there were only a few publications evaluating the 
structure of ID training programs across low and middle-
income countries.For this reason we aimed to provide a 
comprehensive overview of ID specialty training programs 
worldwide, focusing on key components such as application 
and acceptance process, related subspecialties, curriculum, 
duration, clinical rotations and competencies. It also seeks 
to identify the strengths, gaps and opportunities for stand-
ardization and quality improvement in ID specialty training 
globally. By including data from 29 countries across Europe, 
Asia, and the Middle East, this study offers to be one of 
the first cross-regional comparison of ID specialty training. 
Unlike prior European-centric analyses, it provides original 
insights into structural differences, training challenges, and 
evolving perceptions of the specialty in the post-COVID era. 
By generating expert-informed, country-level data across 
diverse settings, this study contributes novel evidence that 
can guide efforts toward more equitable, competency-based, 
and internationally aligned ID training models.

Methodology

Study design and participants

This study utilized a descriptive, cross-sectional design. An 
initial invitation to participate in the study was distributed 
through the Infectious Diseases International Research Ini-
tiative (ID-IRI) network, a voluntary academic community 
of ID specialists and trainers. A detailed information letter 
accompanied the invitation, clearly outlining the aim, scope, 
and voluntary nature of the study. The letter emphasized 
that the survey sought structured, national-level data on 
ID specialty training, not personal opinions or institutional 
data, and that participation was anonymous and voluntary. 
Respondents, were instructed to complete the questionnaire 

independently and encouraged to consult national guidelines 
or authorities if needed. A total of 29 scholars from 29 dif-
ferent countries, qualified professionals actively involved in 
ID specialty training programs, participated in the study and 
provided national-level insights. Although only one respond-
ent per country was included, which may limit generaliz-
ability within each country, this approach ensured consist-
ency and allowed for systematic cross-country comparison 
of training structures and policies. The participants repre-
sented five geographic regions: Central Asia (Azerbaijan, 
Uzbekistan, Kyrgyz Republic, and Kazakhstan), the Mid-
dle East (Iran, Saudi Arabia, Jordan, Iraq, Oman, United 
Arab Emirates, Qatar, and Lebanon), the Southeast Europe 
(Albania, Greece, Kosovo, Slovenia, Bosnia and Herzego-
vina, Serbia, Republic of North Macedonia, and Croatia), 
Eastern Europe (Russia, Moldova, Romania, and Bulgaria), 
South Asia (India and Pakistan, Afghanistan), Southeast 
Asia (Malaysia), and Türkiye (Fig. 1).

This study did not involve patients, medical records, clini-
cal interventions, or any sensitive personal data. It surveyed 
ID specialists or trainers about the structure and policies of 
postgraduate ID training in their respective countries. All 
information provided by participants was based on publicly 
known or professionally accessible training structures, and 
no institutional or confidential data were used. The data 
collection tool was developed specifically for this study. 
Participation was fully voluntary and anonymous, and no 
incentives were offered. Informed consent was implied 
through participants' voluntary completion of the online 
questionnaire.

Data collection and analysis

A structured data collection tool (Supplement 1) was 
developed by a professional team comprising one medical 
education specialist and three ID specialists. The tool was 
informed by relevant references and existing literature to 
ensure content validity and comprehensiveness. It was pilot-
tested with three independent ID specialists and reviewed by 
two medical education experts. Feedback from this process 
was incorporated to enhance clarity and usability. The final 
questionnaire consisted of three main sections:

Part 1 – Professional Background: Focused on general 
professional information, such as academic title, country of 
practice, and primary specialty. No personally identifiable 
or sensitive data were collected.

Part 2 – General Structure of ID Practice and Training: 
Explored the national structure and current status of ID 
specialty training, using 19 targeted questions (both mul-
tiple choice and open-ended) designed to assess the scope, 
organization, and challenges of ID practice in each country.

Part 3 – ID Specialty Training Curriculum: Assessed 
the specific components of ID specialty curricula through 
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10 multiple choice and open-ended questions, addressing 
duration, comprehensiveness, and educational content.

A total of 29 participants from 29 countries com-
pleted the questionnaire independently via Google Forms 
between 15 October and 30 November 2024. Two reminder 
emails were sent during the data collection period to 
encourage full participation. In cases of incomplete or 
unclear responses, participants were encouraged to con-
sult relevant authorities or provide explanatory comments. 
Although only one qualified respondent per country con-
tributed, limiting generalizability within each nation, this 
approach ensured consistency and enabled systematic 
cross-country comparison.

Descriptive statistics were used to summarize all survey 
responses. To explore regional differences in categorical 
variables, whether ID is recognized as an independent spe-
cialty or whether a thesis is required, Fisher’s exact test was 
applied due to small expected frequencies in some cells. For 
continuous variables, such as training duration, number of 
training centers, and number of trainees, one-way ANOVA 
was used to assess variation across regions, based on the 
United Nations regional classifications. A p-value of < 0.05 
was considered statistically significant.

Results

The study included participants from 29 countries, repre-
senting a diverse range of medical professionals specializ-
ing in ID and related fields. Of the participants, 20 special-
ized in infectious diseases, 2 in both infectious diseases and 
Clinical Microbiology, 2 in Clinical Microbiology, 4 in both 
infectious diseases and internal medicine and 1 in infectious 
diseases and Pediatrics. The participants represented a vari-
ety of academic titles, such as MDs, MScs, PhDs, Assistant 
Professors, Associate Professors and Full Professors.

Variations in ID specialty configuration across different 
countries

Participants from nineteen (65.5%) countries indicated that 
ID is recognized as an independent specialty program that 
can be pursued directly after medical school in their country. 
In countries such as Greece, Jordan, Oman, Qatar, Pakistan, 
India, Lebanon and Malaysia, ID is pursued as a specialty 
following the completion of Internal Medicine. In the United 
Arab Emirates and Saudi Arabia, ID is a specialty pursued 
after completing internal medicine or pediatrics (Table 1). 

Fig. 1   Countries included in the study are marked in dark grey color [Generated using MapChart.net]
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Table 1   General structure of ID specialty training programs

Country Mandatory 
national writ-
ten exam for 
ID specialty 
entry (exam 
name)

Status of ID 
Specialty

Total ID 
specialists 
(national 
level)

Total ID 
training cent-
ers (national 
level)

ID training 
duration 
(years)

Opportunity 
for training 
abroad

Licens-
ing exam 
frequency 
& renewal 
period

Academic 
career pathway 
for ID special-
ists (PhD 
requirement)

Afghanistan Exam by 
national 
authorities—
Specialty 
Program 
Entrance 
Exam

Independent 
specialty

NA 4 4 – No No PhD is 
required

Albania Each institu-
tion makes 
its own

Independent 
specialty

60 1 4 – No PhD is required

Azerbaijan Exam by 
national 
authorities—
Residency 
Entrance 
Exam

Independent 
specialty

NA 7 4 – Yes, 5y PhD is required

Bosnia and 
Herzegovina

No written 
exam is 
needed

Independent 
specialty

120 4 5 – No PhD is required

Bulgaria Each institu-
tion makes 
its own

Independent 
specialty

40 5 4 – No No PhD is 
required

Croatia Final special-
ist examina-
tion in ID*

Independent 
specialty

150 4 regional 
including 1 
national

5  +  Yes, 6y PhD is required

Greece No written 
exam is 
needed

Specialty fol-
lowing IM

253 12 2 – No PhD is required

India Exam by 
national 
authorities—
Super 
Specialty 
NEET

Specialty fol-
lowing IM

200 13 3 – No No PhD is 
required

Iran Exam by 
national 
authorities—
National 
Iranian 
Residency 
Program

Independent 
specialty

1200 22 4 – Yes, 5y No PhD is 
required

Iraq Exam by local 
authorities

Independent 
specialty

20–30 2 5 – No No PhD is 
required

Jordan Exam by 
national 
authorities—
Jordan 
Medical 
Council

Specialty fol-
lowing IM

10 0 2 – No No PhD is 
required
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Table 1   (continued)

Country Mandatory 
national writ-
ten exam for 
ID specialty 
entry (exam 
name)

Status of ID 
Specialty

Total ID 
specialists 
(national 
level)

Total ID 
training cent-
ers (national 
level)

ID training 
duration 
(years)

Opportunity 
for training 
abroad

Licens-
ing exam 
frequency 
& renewal 
period

Academic 
career pathway 
for ID special-
ists (PhD 
requirement)

Kazakhstan Exam by 
national 
authorities –

Final State 
Certifica-
tion

Independent 
specialty

NA 7 3 – Yes, 5y No PhD is 
required

Kosovo No written 
exam is 
needed

Independent 
specialty

36 1 4 – No PhD is required

Kyrgyz 
Republic

Each institu-
tion makes 
its own

Independent 
specialty

240 3 3 - Yes, 5y No PhD is 
required

Lebanon No written 
exam is 
needed

Specialty fol-
lowing IM

110 7 2 – No No PhD is 
required

Malaysia No written 
exam is 
needed

Specialty fol-
lowing IM

66 16 2 – No No PhD is 
required

Moldova Nı written 
exam is 
needed

Independent 
specialty

160 2 4 – Yes, 5y PhD is required

North Mac-
edonia

No written 
exam is 
needed

Independent 
specialty

51 2 5 – Yes, 7y PhD is required

Oman No written 
exam is 
needed

(Written exam 
is needed for 
IM)

Specialty fol-
lowing IM

15 2 4  +  No No PhD is 
required

Pakistan No written 
exam is 
needed

Specialty fol-
lowing IM

50 9 2 – No No PhD is 
required

Qatar Exam by 
national 
authorities—
IDSA

Specialty fol-
lowing IM

33 1 3 – No No PhD is 
required

Romania Exam by 
national 
authorities—
Residency 
Exam

Independent 
specialty

1427 11 5 – No No PhD is 
required

Russia Exam by 
national 
authorities

Independent 
specialty

7230 81 2 – Yes, 5y PhD is required

Saudi Arabia Exam by 
national 
authorities—
Saudi 
Board

Specialty fol-
lowing IM 
or pediatrics

 > 100  > 30 3  +  No No PhD is 
required

Serbia No written 
exam is 
needed

Independent 
specialty

160 5 3 – Yes, 7y PhD is required
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No statistically significant association was found between 
geographic region and the organization of ID as an inde-
pendent specialty (Fisher’s exact test, p = 0.545).

Pathways to ID specialty

Participants from seventeen (59%) countries reported a 
required exam for entry into the ID specialization, admin-
istered by national authorities (n = 13) or local authorities 
(n = 4). A written exam was not required in 11 (34%) coun-
tries, in Oman written exam requirement was reported for IM 
specialization prior to ID. The names of the entrance exams 
for each country are listed in Table 1. In Russia, the exam is 
conducted by national authorities as a primary accreditation 
after graduation from medical school (with scores), which 
serves as the admission examination for residency in ID and 
other specialties (Table 1).

Occupancy rates for ID training positions

Participants were asked to indicate the occupancy rate 
(%) of the available training positions for ID in the most 
recent specialty exams in their country. Professionals from 
Greece, Azerbaijan, Oman, Qatar, Romania, Iraq, Moldova, 

Afghanistan and Uzbekistan reported a 100% occupancy rate 
for available ID training positions in the most recent spe-
cialty exams in their countries. Russia similarly reported 
95–100% occupancy rate. Croatia and the Kyrgyz Republic 
reported a 90% occupancy rate, while 15 other countries 
reported an occupancy rate over 80%. Five professionals 
were unable to provide any data (Table 1).

Perception of ID specialty in a post‑COVID era

The general expression of ID specialty in the country fol-
lowing the COVID pandemic was rated on a scale of 1 to 
5 (1 = no perceived increase in importance, 3 = moderate 
change, 5 = clearly perceived increase in importance), with 
scores ranging from 2 to 5 (mean 3.5). The lowest rating was 
reported in Slovenia (1), while the highest ratings were in 
Iraq, Malaysia, and Uzbekistan (5).

Variations in ID specialists and training centers 
across the countries

The number of reported ID specialists and training cent-
ers varied significantly among the countries. The number 
of ID specialists ranged from 10 to 7230. Jordan did not 

Table 1   (continued)

Country Mandatory 
national writ-
ten exam for 
ID specialty 
entry (exam 
name)

Status of ID 
Specialty

Total ID 
specialists 
(national 
level)

Total ID 
training cent-
ers (national 
level)

ID training 
duration 
(years)

Opportunity 
for training 
abroad

Licens-
ing exam 
frequency 
& renewal 
period

Academic 
career pathway 
for ID special-
ists (PhD 
requirement)

Slovenia No written 
exam is 
needed

Independent 
specialty

73 5 6 – No PhD is required

Türkiye Exam by 
national 
authorities—
Medical 
Specializa-
tion Exam

Independent 
specialty

 > 1200  > 80 5 – No No PhD is 
required

United Arab 
Emirates

Exam by 
national 
authorities 
-Emi-
rati Board 
(National 
Institute 
for Health 
Specialties)

Specialty fol-
lowing IM 
or pediatrics

NA 2 2 – No No PhD is 
required

Uzbekistan Each institu-
tion con-
ducts itself

Independent 
specialty

NA NA 2 – No No PhD is 
required

*In Crotia final specialist examination in ID is mandatory before an Examination Committee composed of three members (ID specialist & Uni-
versity Professors), consisting of a theoretical and practical part, taken in the institution where the president of the Examination Committee is 
employed, mostly a professor from the Department of ID at the leading national University Hospital for ID
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report any training centers. While countries such as Kos-
ovo and Albania reported only one and the UAE reported 
two training centers, Türkiye reported over 80; and Russia 
reported 81 training centers (Table 1).

Length of ID specialty training

The duration of ID specialty training varied, with an aver-
age of 4 years (range 1–6 years). Seven countries reported 
a training duration of 1–2 years, 13 countries had duration 
with in the 3–4 years range, and seven countries reported 
duration of 5 or more years. The longest duration, 6 years, 
was reported from Slovenia (Table 1). A one-way ANOVA 
showed a statistically significant difference in ID training 
durations across regions (F (5,23) = 9.40, p < 0.001).

Compulsory training in other institutions

Compulsory period of training in other local centers or 
abroad included in the ID specialty training program was 
positive in Kosovo, Oman, Croatia, Saudi Arabia and 
Kazakhstan. In Kosovo trainees are offered free train-
ing periods conducted in other institutions or abroad for 
ID specialty training curriculum or financed by the indi-
viduals themselves. In Oman, ID specialty trainees need 
to complete a fellowship abroad for at least 2 years. In 
Croatia, part of the rotations should be performed only 
at university hospitals (4 regional, including one national 
university center) in addition to rotations performed in 
general hospitals, depending on the authorization to con-
duct specialist training held by an individual health institu-
tion, depending on meeting general and special conditions 
(organization, equipment, number of specific examinations 
and procedures, number of patients, number of university 
staff, etc.) prescribed by the rulebook and regulations for 
each specialization issued by the Ministry of Health. In 
Saudi Arabia, trainees rotate through various hospitals and 
may spend one year in Canada, depending on their special-
ization location and in Kazakhstan a preferred academic 
program was reported, not mandatory (Table 1).

License renewal

In the study, nine countries reported to have mandatory 
periodic license exam for ID. The most common renewal 
period of the exam was every 5 years, in six countries: 
Azerbaijan, Iran, Russia, Kazakhstan, Kyrgyz Republic, 
and Moldova. A few exceptions had longer renewal peri-
ods, as Croatia (6 years), Serbia and North Macedonia 
(7 years) (Table 1).

Postgraduate academic career pathways

In the majority of the countries (n = 19; 66%) ID special-
ists may continue their academic career after graduation 
without obtaining a PhD. However, in some countries 
(n = 10; 34%) a PhD was mandatory for academic progres-
sion. The countries requiring a PhD for academic advance-
ment were Jordan, Azerbaijan, Kosovo, Qatar, Romania, 
India, Iran, North Macedonia and Malaysia (Table 1).

ID training curriculum

Nearly all of the countries (n = 27; 93%) reported having 
a formal ID specialty training curriculum, with the excep-
tion of Oman and Serbia. Twenty-four countries (83%) 
reported having national ID associations in the participat-
ing countries. The names and web sites of these associa-
tions are listed in Supplement 2.

ID subspecialties

Ten (35%) countries (Bosnia and Herzegovina, Croatia, 
Iran, Kyrgyz Republic, Oman, Qatar, Russia, Serbia, Tür-
kiye and Uzbekistan) reported that they have some sub-
specialties under the ID specialty: Intensive Care (n = 6, 
21%), Parasitology (n = 4, 14%), HIV&AIDS (n = 4, 14%), 
Immunology & Allergy (n = 4, 14%), Epidemiology (n = 4, 
14%), Microbiology (n = 3, 10%), Hepatology (n = 3, 
10%) and Virology (n = 2, 7%). In Türkiye, Immunology 
& Allergy is replaced with Basic Immunology (Table 2).

Curriculum topics

The curriculum topics related to rational antibiotic use; 
healthcare-associated infections and critical care/intensive 
care, and travel medicine were among the most prevalent 
across the countries. The specialized topic of health eco-
nomics appeared to be included only in Jordan, while pal-
liative care was included only in Slovenia (Table 3).

Invasive procedural competencies

Invasive procedures that the ID trainees are required to be 
proficient were listed as; lumbar puncture (n = 23, 79%), 
urinary catheter insertion (n = 16, 55%), pleural fluid 
drainage (n = 12, 41%), abscess drainage (n = 6, 21%), 
endoscopic intervention (n = 3, 10%), bone marrow aspi-
ration (n = 2, 7%), bone marrow biopsy (n = 1, 3%), joint 
aspiration (n = 1, 3%), central venous access (n = 1, 3%), 
skin biopsies (n = 1, 3%), endotracheal intubation (n = 1, 
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3%) and abdominal paracentesis (n = 1, 3%) (for trainees 
working in the Intensive Care Unit).

Mandatory rotations

The ID specialty training programs across countries encom-
pass a variety of integral components and mandatory rota-
tions. Internal medicine and microbiology were reported 
as core components of all programs, followed by infection 
control, epidemiology, and antimicrobial stewardship (AMS) 
as essential rotations. Sexually transmitted diseases, travel 
medicine, and transplantation were included in selected 
programs. Rotations in Pediatrics, Radiology, Neurology, 
Hepatology, and Intensive Care were integrated into some 
curricula. The duration of rotations varies significantly, 
ranging from 2 weeks to 4 years (Table 4).

Educational methods

Although traditional methods such as lectures, didactic 
sessions, practical exercises, printed materials, manuals, 
and hands-on workshops were adopted by all countries, 
educational methods were reported to vary across them. 
Technology-enhanced methods, including webinars, virtual 
conferences, and the use of printed materials/manuals, were 
frequently utilized. Mobile apps, role-playing and scenario-
based training were the least adopted methods, appearing 
only in a few countries, such as Croatia, Russia, Türkiye and 
Kazakhstan (Table 5).

Assessment methods

Assessments of ID trainees are listed in Table 6. The log-
book/portfolio (n = 19; 66%) was the most commonly used 
assessment method, followed by the annual progress/profes-
sional development exam (n = 16; 55%). The most frequently 
reported summative formal exams were written exams 
(n = 17; 59%), oral exams (n = 14; 48%), and clinical exams 
(n = 13; 45%). The objective structured clinical examination 
(OSCE) was the least frequently used method, appearing in 
only 2 countries. The thesis requirement, referring to the 
mandatory submission of a research-based or project-based 
document as part of the criteria for completing ID specialty 
training, was mandated by only 7 countries (24%) in the 
dataset (Table 6).

Fisher’s exact test was used to examine associations 
between categorical variables such as specialty independ-
ence (p = 0.545), thesis requirement (p = 1.000), and OSCE 
implementation (p = 1.000) across selected geographic 
regions. No statistically significant associations were 
observed.IP

C
 in

fe
ct

io
n 

pr
ev

en
tio

n 
an

d 
co

nt
ro

l

Ta
bl

e 
3  

(c
on

tin
ue

d)

C
ou

nt
ry

R
at

io
na

l 
an

tib
io

tic
 

us
e

H
ea

lth
-

ca
re

 
as

so
ci

at
ed

 
in

fe
ct

io
ns

IP
C

C
rit

ic
al

 
in

te
ns

iv
e 

ca
re

Re
se

ar
ch

 
m

et
ho

do
l-

og
y

Tr
av

el
 

m
ed

i-
ci

ne

C
lin

ic
al

 
ep

id
em

i-
ol

og
y

Im
m

un
i-

za
tio

n
Te

am
 

w
or

k
W

ou
nd

 
ca

re
Im

m
un

ol
-

og
y

La
bo

ra
-

to
ry

 
m

an
ag

e-
m

en
t

C
om

m
u-

ni
ca

tio
n 

sk
ill

s

Le
ad

er
-

sh
ip

Q
ua

lit
y 

im
pr

ov
e-

m
en

t

Pa
lli

at
iv

e 
ca

re

U
zb

ek
i-

st
an

✓
✓

✓
✓

✓
✓

✓
✓

✓
✓

✓
✓



2575Bridging continents: postgraduate infectious diseases training programs from central Europe…

Ta
bl

e 
4  

In
te

gr
al

 p
ar

ts
/ro

ta
tio

ns
 o

f I
D

 S
pe

ci
al

ty
 T

ra
in

in
g 

Pr
og

ra
m

C
ou

nt
ry

in
te

rn
al

 
m

ed
i-

ci
ne

M
ic

ro
bi

-
ol

og
y

IP
C

ST
D

s
Tr

av
el

 
m

ed
i-

ci
ne

Tr
an

s-
pl

an
ta

-
tio

n

Im
m

un
i-

za
tio

n
Ep

id
em

i-
ol

og
y

Pe
di

at
-

ric
s

R
ad

io
l-

og
y

N
eu

ro
l-

og
y

H
ep

at
ol

-
og

y
In

te
ns

iv
e 

C
ar

e
A

nt
im

i-
cr

ob
ia

l 
St

ew
ar

d-
sh

ip

O
th

er
s

D
ur

at
io

n 
of

 th
e 

ro
ta

tio
ns

A
fg

ha
ni

-
st

an
✓

✓
✓

✓
H

em
at

ol
-

og
y,

 
Pa

ra
si

-
to

lo
gy

 
C

en
tra

l 
La

b

1–
10

 m
on

th
s

A
lb

an
ia

✓
✓

✓
✓

✓
✓

✓
✓

✓
✓

✓
✓

Pn
eu

m
ol

-
og

y,
 

N
ep

h-
ro

lo
gy

, 
C

ar
di

-
ol

og
y,

 
G

as
tro

 
EN

T

3–
4 

w
ee

ks
 e

ac
h

A
ze

rb
ai

-
ja

n
✓

✓
✓

✓
Pa

th
ol

-
og

y,
 

Pu
lm

o-
no

lo
gy

, 
A

lle
rg

y

51
 w

ee
ks

 to
ta

l

B
os

ni
a 

&
 

H
er

ze
-

go
vi

na

✓
✓

✓
✓

✓
16

 m
on

th
s

B
ul

ga
ria

✓
✓

✓
–



2576	 S. Öncü et al.

Ta
bl

e 
4  

(c
on

tin
ue

d)

C
ou

nt
ry

in
te

rn
al

 
m

ed
i-

ci
ne

M
ic

ro
bi

-
ol

og
y

IP
C

ST
D

s
Tr

av
el

 
m

ed
i-

ci
ne

Tr
an

s-
pl

an
ta

-
tio

n

Im
m

un
i-

za
tio

n
Ep

id
em

i-
ol

og
y

Pe
di

at
-

ric
s

R
ad

io
l-

og
y

N
eu

ro
l-

og
y

H
ep

at
ol

-
og

y
In

te
ns

iv
e 

C
ar

e
A

nt
im

i-
cr

ob
ia

l 
St

ew
ar

d-
sh

ip

O
th

er
s

D
ur

at
io

n 
of

 th
e 

ro
ta

tio
ns

C
ro

at
ia

✓
✓

✓
✓

✓
✓

✓
✓

✓
✓

✓
✓

✓
C

ar
di

ol
-

og
y,

 
G

as
tro

-
en

te
ro

l-
og

y,
 

En
do

-
cr

in
ol

-
og

y,
 

Pu
lm

o-
no

lo
gy

, 
N

ep
h-

ro
lo

gy
, 

H
ae

m
a-

to
lo

gy
, 

Im
m

u-
no

lo
gy

, 
R

he
u-

m
at

ho
l-

og
y,

 
O

nc
ol

-
og

y,
 

Ph
ar

-
m

ac
ol

-
og

y

3 
ye

ar
s I

D
 +

 2 
ye

ar
s 

in
 IM

 c
om

m
on

 
tru

nk

G
re

ec
e

✓
✓

✓
✓

✓
2 

m
on

th
s

In
di

a
✓

✓
✓

✓
✓

✓
3 

ye
ar

s
Ir

an
✓

✓
✓

✓
✓

ID
 in

 
im

m
u-

no
co

m
-

pr
o-

m
is

ed
 

ho
st

1.
5 

ye
ar

s

Ir
aq

✓
✓

✓
✓

✓
✓

✓
2 

ye
ar

s I
M

, t
he

n 
3 

ye
ar

s I
D

 ro
ta

-
tio

ns
Jo

rd
an

✓
✓

✓
✓

✓
✓

✓
2 

ye
ar

s



2577Bridging continents: postgraduate infectious diseases training programs from central Europe…

Ta
bl

e 
4  

(c
on

tin
ue

d)

C
ou

nt
ry

in
te

rn
al

 
m

ed
i-

ci
ne

M
ic

ro
bi

-
ol

og
y

IP
C

ST
D

s
Tr

av
el

 
m

ed
i-

ci
ne

Tr
an

s-
pl

an
ta

-
tio

n

Im
m

un
i-

za
tio

n
Ep

id
em

i-
ol

og
y

Pe
di

at
-

ric
s

R
ad

io
l-

og
y

N
eu

ro
l-

og
y

H
ep

at
ol

-
og

y
In

te
ns

iv
e 

C
ar

e
A

nt
im

i-
cr

ob
ia

l 
St

ew
ar

d-
sh

ip

O
th

er
s

D
ur

at
io

n 
of

 th
e 

ro
ta

tio
ns

K
az

ak
h-

st
an

✓
✓

✓
C

hi
ld

re
n 

ID
 in

 
ho

sp
i-

ta
l, 

ID
 

in
 o

ut
-

pa
tie

nt
 

cl
in

ic
, 

El
ec

tiv
e 

di
sc

i-
pl

in
es

–

K
os

ov
o

✓
✓

✓
✓

✓
✓

✓
✓

✓
✓

Pu
lm

o-
no

lo
gy

, 
D

er
m

a-
to

ve
n-

er
ol

og
y,

 
C

ar
di

-
ol

og
y,

 
N

ep
h-

ro
lo

gy
, 

H
em

a-
to

lo
gy

, 
G

as
tro

-
en

te
ro

l-
og

y

4 
ye

ar
s

K
yr

gy
z 

Re
pu

b-
lic

✓
✓

✓
✓

Su
rg

er
y,

 
O

bs
te

t-
ric

s a
nd

 
G

yn
e-

co
lo

gy
, 

In
te

rn
al

 
M

ed
i-

ci
ne

, 
Pe

di
-

at
ric

s, 
Em

er
-

ge
nc

y 
C

ar
e,

 
ID

 in
 

ou
tp

a-
tie

nt
 

D
ep

ar
t-

m
en

t

10
 to

 1
2 

w
ee

ks
 in

 
fir

st 
ye

ar



2578	 S. Öncü et al.

Ta
bl

e 
4  

(c
on

tin
ue

d)

C
ou

nt
ry

in
te

rn
al

 
m

ed
i-

ci
ne

M
ic

ro
bi

-
ol

og
y

IP
C

ST
D

s
Tr

av
el

 
m

ed
i-

ci
ne

Tr
an

s-
pl

an
ta

-
tio

n

Im
m

un
i-

za
tio

n
Ep

id
em

i-
ol

og
y

Pe
di

at
-

ric
s

R
ad

io
l-

og
y

N
eu

ro
l-

og
y

H
ep

at
ol

-
og

y
In

te
ns

iv
e 

C
ar

e
A

nt
im

i-
cr

ob
ia

l 
St

ew
ar

d-
sh

ip

O
th

er
s

D
ur

at
io

n 
of

 th
e 

ro
ta

tio
ns

Le
ba

no
n

✓
✓

✓
✓

✓
✓

1 
m

on
th

M
al

ay
si

a
✓

✓
✓

✓
✓

1–
3 

m
on

th
s

M
ol

do
va

✓
✓

✓
✓

✓
Pe

di
at

-
ric

s, 
C

lin
ic

al
 

Ph
ar

-
m

ac
ol

-
og

y

2–
8 

w
ee

ks

N
or

th
 

M
ac

-
ed

on
ia

✓
✓

✓
✓

✓
✓

D
er

m
a-

to
lo

gy
, 

G
as

tro
-

en
te

ro
l-

og
y,

 
N

ep
h-

ro
lo

gy
, 

C
ar

di
-

ol
og

y,
 

H
em

a-
to

lo
gy

 
&

 
O

nc
ol

-
og

y,
 

En
do

-
cr

in
ol

-
og

y,
 

To
xi

-
co

lo
gy

, 
R

he
u-

m
at

ol
-

og
y,

 
Pu

lm
o-

no
lo

gy

1 
m

on
th

O
m

an
✓

✓
✓

✓
✓

✓
2 

ye
ar

s
Pa

ki
st

an
✓

✓
✓

Tu
be

r-
cu

lo
si

s 
&

 H
IV

 
tra

in
in

g 
ce

nt
er

s

4–
6 

m
on

th
s

Q
at

ar
✓

✓
✓

✓
✓

✓
✓

✓
13

 b
lo

ck
s p

er
 y

ea
r



2579Bridging continents: postgraduate infectious diseases training programs from central Europe…

Ta
bl

e 
4  

(c
on

tin
ue

d)

C
ou

nt
ry

in
te

rn
al

 
m

ed
i-

ci
ne

M
ic

ro
bi

-
ol

og
y

IP
C

ST
D

s
Tr

av
el

 
m

ed
i-

ci
ne

Tr
an

s-
pl

an
ta

-
tio

n

Im
m

un
i-

za
tio

n
Ep

id
em

i-
ol

og
y

Pe
di

at
-

ric
s

R
ad

io
l-

og
y

N
eu

ro
l-

og
y

H
ep

at
ol

-
og

y
In

te
ns

iv
e 

C
ar

e
A

nt
im

i-
cr

ob
ia

l 
St

ew
ar

d-
sh

ip

O
th

er
s

D
ur

at
io

n 
of

 th
e 

ro
ta

tio
ns

Ro
m

an
ia

✓
✓

✓
✓

✓
✓

✓
✓

Em
er

-
ge

nc
y 

M
ed

i-
ci

ne
, 

N
ep

h-
ro

lo
gy

, 
D

ia
be

-
te

s &
 

N
ut

ri-
tio

n

3 
m

on
th

s-
4 

m
on

th
s 

ea
ch

Ru
ss

ia
✓

✓
✓

✓
✓

Pu
bl

ic
 

H
ea

lth
3 

m
on

th
s

Sa
ud

i 
A

ra
bi

a
✓

✓
✓

✓
–

6 
w

ee
ks

Se
rb

ia
✓

✓
✓

✓
✓

D
er

m
a-

to
ve

n-
er

ol
og

y,
 

Em
er

-
ge

nc
y 

M
ed

i-
ci

ne

3 
m

on
th

s

Sl
ov

en
ia

✓
✓

✓
✓

✓
✓

Im
m

un
o-

co
m

-
pr

o-
m

is
ed

, 
Pa

l-
lia

tiv
e 

C
ar

e

6 
w

ee
ks

Tü
rk

iy
e

✓
✓

✓
✓

✓
✓

✓
✓

✓
✓

✓
✓

✓
Pu

lm
o-

no
lo

gy
G

IM
 (6

 m
on

th
s)

, 
IC

 (2
 m

on
th

s)
, 

Pu
lm

on
ol

og
y 

(1
 m

on
th

),
R

ad
io

lo
gy

 
(1

 m
on

th
)

U
A

E
✓

✓
✓

✓
✓

✓
✓

✓
–

4 
w

ee
ks

 b
lo

ck
U

zb
ek

i-
st

an
✓

✓
✓

–
3 

ye
ar

s

IP
C

 in
fe

ct
io

n 
pr

ev
en

tio
n 

an
d 

co
nt

ro
l, 
ST

D
s s

ex
ua

lly
 tr

an
sm

itt
ed

 d
is

ea
se

s



2580	 S. Öncü et al.

Ta
bl

e 
5  

E
du

ca
tio

na
l m

et
ho

ds
 in

 ID
 tr

ai
ni

ng
 p

ro
gr

am
s

C
ou

nt
ry

Tr
ad

iti
on

al
 

(L
ec

tu
re

s, 
di

da
ct

ic
 se

s-
si

on
s)

Pr
ac

tic
al

 
ex

er
ci

se
s

O
nl

in
e 

&
 

e-
le

ar
ni

ng
 

ac
tiv

iti
es

W
eb

in
ar

s &
 

vi
rtu

al
 c

on
fe

r-
en

ce
s

Fi
el

d 
tra

in
in

g 
(o

bs
er

va
tio

n,
 

co
m

m
un

ity
-

ba
se

d)

H
an

ds
 o

n 
w

or
ks

ho
ps

 
(s

im
ul

at
io

n 
pr

ac
tic

es
)

Pr
in

te
d 

m
at

er
ia

ls
 &

 
m

an
ua

ls

M
ob

ile
 a

pp
s

Jo
ur

na
l c

lu
bs

St
ud

y 
gr

ou
ps

Ro
le

 p
la

yi
ng

, 
sc

en
ar

io
-b

as
ed

 
tra

in
in

g

A
fg

ha
ni

st
an

✓
✓

✓
✓

✓
✓

A
lb

an
ia

✓
✓

✓
✓

✓
✓

✓
A

ze
rb

ai
ja

n
✓

✓
✓

✓
✓

B
os

ni
a 

an
d 

H
er

ze
go

vi
na

✓
✓

✓
✓

✓
✓

✓
✓

✓
✓

B
ul

ga
ria

✓
✓

✓
✓

✓
C

ro
at

ia
✓

✓
✓

✓
✓

✓
✓

✓
✓

✓
✓

G
re

ec
e

✓
✓

✓
✓

✓
✓

✓
✓

✓
✓

In
di

a
✓

✓
✓

✓
✓

Ir
an

✓
✓

✓
✓

✓
✓

✓
✓

✓
✓

✓
Ir

aq
✓

✓
✓

✓
✓

✓
✓

✓
✓

✓
Jo

rd
an

✓
✓

✓
✓

✓
✓

✓
✓

✓
✓

✓
K

az
ak

hs
ta

n
✓

✓
✓

✓
K

os
ov

o
✓

✓
✓

✓
✓

✓
✓

✓
✓

K
yr

gy
z 

Re
pu

b-
lic

✓
✓

✓
✓

✓
✓

✓
✓

✓
✓

Le
ba

no
n

✓
✓

✓
✓

✓
✓

✓
✓

✓
✓

✓
M

al
ay

si
a

✓
✓

✓
✓

✓
✓

✓
✓

✓
✓

✓
M

ol
do

va
✓

✓
✓

✓
✓

✓
✓

✓
✓

✓
N

or
th

 M
ac

ed
o-

ni
a

✓
✓

✓
✓

✓
✓

✓
✓

✓
✓

O
m

an
✓

✓
✓

✓
✓

Pa
ki

st
an

✓
✓

✓
✓

✓
✓

✓
✓

✓
✓

✓
Q

at
ar

✓
✓

✓
✓

✓
✓

✓
✓

✓
✓

Ro
m

an
ia

✓
✓

✓
✓

✓
✓

✓
✓

✓
✓

Ru
ss

ia
✓

✓
✓

✓
✓

✓
✓

✓
✓

✓
✓

Sa
ud

i A
ra

bi
a

✓
✓

✓
✓

✓
✓

✓
✓

✓
✓

✓
Se

rb
ia

✓
✓

✓
✓

✓
✓

✓
✓

✓
✓

✓
Sl

ov
en

ia
✓

✓
✓

✓
✓

✓
✓

✓
✓

✓
Tü

rk
iy

e
✓

✓
✓

✓
✓

✓
✓

✓
✓

✓
U

A
E

✓
✓

✓
✓

✓
✓

✓
✓

✓
✓

U
zb

ek
ist

an
✓

✓
✓

✓
✓

✓
✓

✓
✓

✓



2581Bridging continents: postgraduate infectious diseases training programs from central Europe…

Discussion

ID specialists play an essential role in managing infectious 
diseases and public health challenges worldwide [6]. This 
study presents a comprehensive analysis of ID specialty 
training in 29 countries, highlighting significant variability 
in training programs across them. The findings align with 
existing literature, including European efforts by ESCMID 
and UEMS to standardize ID training and global studies 
assessing the evolution of ID training [5, 7].

One notable finding from our study was the structural 
variability in ID training programs. While 65.5% of the 
countries offered ID as an independent specialty, others 
required prior IM or Pediatrics training. Although this aligns 
with UEMS data, showing 75% of European countries do 
the same, there is a need for global consensus on ID training 
structures [2, 8]. Some studies suggest that independent ID 
training may be more effective, especially in regions with 
high infectious disease burdens, as the shorter pathway to 

specialization could encourage more candidates to pursue 
the field [9, 10]. Conversely, others suggest prior IM train-
ing may enhance clinical reasoning skills and the support 
diagnostic accuracy [7, 11].

In this study, entry requirements also varied sig-
nificantly; 58.6% of the countries reported mandatory 
entrance exams conducted either at the national or institu-
tional level. These exams are primarily intended to assess 
the academic preparation, clinical skills, problem-solving, 
decision-making and critical thinking abilities of ID fel-
lowship candidates. Structured selection processes may 
lead to more consistently trained specialists; however, 
some studies suggest that they may redirect attention from 
clinical practice to test preparation, potentially misalign-
ing with the realities of medical care [12, 13]. Russia's 
entrance system, like Australia's CV-based model, empha-
sizes comprehensive evaluation over a single exam, con-
sidering accreditation scores, research, clinical experience 
and interviews [14]. In several Balkan countries where 

Table 6   Assessment of ID 
trainees

Country Logbook/
Portfolio

Annual exam Summative formal exam Thesis

Written Oral Clinical Lab OSCE

Afghanistan ✓ ✓ ✓
Albania ✓ ✓ ✓
Azerbaijan ✓ ✓
Bosnia and Herzegovina ✓ ✓
Bulgaria
Croatia ✓ ✓ ✓ ✓
Greece ✓ ✓ ✓
India ✓ ✓ ✓
Iran ✓ ✓ ✓ ✓ ✓ ✓
Iraq ✓ ✓ ✓ ✓
Jordan ✓ ✓ ✓
Kazakhstan ✓ ✓
Kosovo ✓ ✓ ✓ ✓ ✓
Kyrgyz Republic ✓ ✓ ✓ ✓ ✓
Lebanon ✓
Malaysia ✓ ✓ ✓
Moldova ✓ ✓ ✓ ✓ ✓
North Macedonia ✓ ✓ ✓ ✓ ✓
Oman
Pakistan ✓ ✓ ✓
Qatar ✓
Romania ✓ ✓ ✓ ✓ ✓
Russia ✓ ✓ ✓ ✓
Saudi Arabia ✓ ✓
Serbia ✓ ✓
Slovenia ✓ ✓ ✓
Türkiye ✓ ✓ ✓ ✓ ✓
United Arab Emirates ✓ ✓
Uzbekistan ✓ ✓ ✓ ✓ ✓
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ID follows IM, selection is based on institutional evalu-
ations or clinical experience rather than national exams. 
Although national exams may not suit every context, the 
absence of structured assessment can lead to differences in 
training quality. Common methods like exams, interviews 
or portfolios can help ensure quality while respecting insti-
tutional autonomy. Regional or global collaboration may 
further support recognition and workforce planning. On 
the other hand, only approximately one-third of the coun-
tries implemented a system of periodic license renewal 
following the completion of specialization in infectious 
diseases, indicating a limited emphasis on ongoing profes-
sional validation and continued competency assessment 
within the specialty time [5].

ID specialty training durations varied across countries, 
with a mean of 4 years and a range of 1–6 years. Approxi-
mately one-third of the countries in this study offered for-
mal subspecialties within ID, including Intensive Care, HIV/
AIDS, Parasitology, Immunology and Microbiology. All ID 
programs included internal medicine and microbiology rota-
tions, while infection control, epidemiology and AMS were 
present in most curricula; aligning with ESCMID recom-
mendations [5]. However, there was a significant variability 
in the structure and duration of rotations (from 3 weeks to 
3 years) in our study. Accordingly, some countries reported 
to have longer and more diverse rotations, while others have 
limited training periods [4, 15]. In our study IM and Micro-
biology were the core components of ID training programs 
across the countries.

In addition to training formats and mobility, the content of 
ID curricula reveals shared priorities and notable gaps. Core 
topics included rational antibiotic use (100%), healthcare-
associated infections (100%), intensive care (97%), infection 
prevention and control (IPC) (97%), immunization (97%), 
and travel medicine (97%). Particular areas such as internal 
medicine, microbiology, epidemiology and AMS appear 
essential and should form the basis of a standardized global 
ID curriculum. The most important interdisciplinary areas 
in which ID physicians play important roles are AMS and 
IPC. A study by Maraolo and al. showed that only 32% of 
European countries had both guidance and national require-
ments regarding AMS programs, in contrast to 61% for IPC. 
Formal national staffing standards for AMS and IPC hospi-
tal-based activities were present in 24 and 63% of European 
countries, respectively emphasizing that organization and 
training of AMS and IPC in Europe are heterogeneous and 
national requirements for activities are frequently missing as 
well as harmonization at the international level [16].

ID specialty training programs differ in how much they 
emphasize procedural competency. The study found that 
lumbar puncture was the most commonly reported inva-
sive procedure, urinary catheter insertions and pleural fluid 
drainage were also frequent. These findings align with the 

previous research indicating variability in procedural expo-
sure based on regional training priorities [17].

Regional differences in ID patterns and increasing global 
travel require broader clinical exposure in training. Inter-
national rotations can strengthen preparedness by famil-
iarizing trainees with diverse health systems. In our study, 
participants took part in mandatory or voluntary rotations 
in Kosovo, Oman, Saudi Arabia and Kazakhstan, reflect-
ing European cross-border training efforts to foster global 
competency [7].

Alongside differences in content and rotations, this study 
also revealed notable differences in the educational meth-
ods employed across ID training programs. While traditional 
methods, such as lectures, printed materials and hands-on 
workshops, remain widely used, many countries have begun 
incorporating modern, technology-enhanced formats includ-
ing webinars and virtual conferences, reflecting an on-going 
trend toward more flexible learning environments. However, 
the adoption of interactive and learner-centered methods, 
such as simulation-based training, mobile applications, role-
playing and scenario-based learning remains limited. These 
approaches, which are essential for developing clinical rea-
soning, decision-making and real-world preparedness, were 
reported only in a few countries, including Croatia, Russia, 
Türkiye, and Kazakhstan. As competency-based training 
becomes more important, there is a clear need to adopt more 
structured, interactive teaching approaches that reflect real-
life clinical situations.

In this study, logbooks, written exams and clinical assess-
ments were common for assessment, but OSCEs were rarely 
used. Scenario-based learning, role-playing and simula-
tion-based training have become more popular but are still 
underused in some regions. As medical education advances, 
blended learning, combining digital and hands-on training, 
may become essential for improving ID training worldwide 
[14].

In many European countries, a PhD is required for aca-
demic advancement for those who wish to pursue a scien-
tific and academic career as scientists and/or professors at 
colleges and universities. In our study, only 34.5% of the 
countries reported a PhD requirement for academic career. 
These findings support the previous research showing that 
PhD requirements in medical specialties vary globally and 
may affect career mobility [8].

This study revealed significant differences in the num-
ber of ID specialists and training centers across countries. 
Specialist numbers ranged from 10 to over 7200, training 
centers from none to over 80 in Türkiye and Russia. Limited 
ID training capacity reflects the growing need for qualified 
specialists. Low ID training capacity signals an increasing 
need for specialists. In some countries, current resources are 
insufficient. Investment in training and retention is essential, 
especially in low-capacity settings. Addressing global gaps 
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needs a collaborative effort for fair ID training and a stronger 
workforce.

Our study found that, following the pandemic, ID train-
ing programs had high occupancy rates, above 85% in many 
countries and 100% in some. The perceived importance of 
the ID specialty was rated at an average of 3.5 out of 5 across 
the representatives of the participating countries; notable 
variation was observed in Iraq and Malaysia reporting the 
highest rating (5/5). The COVID-19 pandemic highlighted 
the importance of ID specialists in managing infections, 
guiding treatment and developing vaccines. However, the 
heavy workload and stress may explain lower post-pandemic 
ratings in some settings [18].

This study has several strengths. Unlike previous sur-
veys (e.g. ESCMID/UEMS), it includes 29 countries across 
diverse regions as Europe, the Middle East, Central and 
South Asia, providing a broader and more diverse snapshot 
of global ID training systems. National-level data were pro-
vided by qualified ID educators directly involved in post-
graduate training, ensuring contextual accuracy. This study 
explores comprehensive aspects of ID training, from cur-
riculum and clinical rotations to assessments and subspecial-
ties, and incorporates up-to-date insights on training prefer-
ences and challenges in the post-COVID context.

However, this study has a few limitations that should be 
noted. The study relied on expert responses from a single 
respondent per country, which may not reflect all national or 
local variations. Participation was based on availability within 
a professional network, which may affect generalizability. The 
data collection tool was designed for exploratory descriptive 
use formal validation was not considered necessary.

The observed variability in ID training underscores the 
essential need for harmonized international standards; struc-
tural revisions or recruitment strategies may be warranted in 
countries with low trainee-to-center ratios; adoption of for-
mal curricula and licensing frameworks could enhance train-
ing consistency; increased recognition of ID post-COVID 
presents an opportunity for systemic improvement; cross-
border fellowships and collaborative initiatives may support 
capacity building in resource-limited settings.

Conclusion

By including a broader range of countries, this study pro-
vides an updated and comprehensive overview of ID spe-
cialty training, highlighting regional disparities in structure, 
duration, curriculum, and workforce capacity, often over-
looked in Europe-centered analyses. The findings empha-
size the need for harmonized training standards to ensure 
baseline competence and support cross-border professional 
mobility, while also allowing flexibility to adapt to local 
epidemiological needs. Given the global nature of infectious 

diseases, international collaboration and inclusive training 
policies are essential to building a resilient and responsive 
ID workforce.

Supplementary Information  The online version contains supplemen-
tary material available at https://​doi.​org/​10.​1007/​s15010-​025-​02597-7.

Author contributions  SÖ, HE, and ZKT were responsible for the 
design and analysis of the study. The other authors contributed data 
from the countries they represented. All the authors revised the manu-
script critically and approved the version to be published.

Funding  Open access funding provided by the Scientific and Techno-
logical Research Council of Türkiye (TÜBİTAK).

Data availability  An anonymized version of the data that support the 
findings of this study is available from the corresponding author upon 
reasonable request.

Declarations 

Conflict of interest  The authors declare no competing interests.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

	 1.	 IDSA. Career Paths in ID 2025 [cited 2025. Available from: 
https://​www.​idsoc​iety.​org/​profe​ssion​al-​devel​opment/​educa​tion--​
train​ing/​career-​paths-​in-​id/.

	 2.	 Salmanton-García J, Maio AG, Stahl JP, de Barra E, Jensen-Fan-
gel S, Torti C, et al. Specialist training in infectious diseases in 
Europe. Clin Microbiol Infect. 2024;31(6):1003–10.

	 3.	 Erdem H, Tekin-Koruk S, Koruk I, Tozlu-Keten D, Ulu-Kılıc 
A, Oncul O, et al. Assessment of the requisites of microbiology 
based infectious disease training under the pressure of consulta-
tion needs. Ann Clin Microbiol Antimicrob. 2011;10:1–9.

	 4.	 Yusuf E, Ong D, Martin-Quiros A, Skevaki C, Cortez J, Dedić K, 
et al. A large survey among European trainees in clinical micro-
biology and infectious disease on training systems and training 
adequacy: identifying the gaps and suggesting improvements. Eur 
J Clin Microbiol Infect Dis. 2017;36:233–42.

	 5.	 ESCMID. Specialty training – European Union of Medical Spe-
cialists (UEMS). In: ESCMID, editor. 2025. https://​www.​escmid.​
org/​educa​tion/​speci​alty-​train​ing-​uems/. Date cited: 05.01.2025.

	 6.	 Erdem H, Kurtaran B, Arun Ö, Ylmaz H, Celebi G, Özkaya HD, 
et al. The place and the efficacy of infectious disease consultations 
in the hospitals. Infect Dis Clin Pract. 2012;20(2):131–6.

	 7.	 Brockhoff RA, Hicks SR, Salmanton-García J, Dušek D, Stahl J-P, 
Beeching NJ, et al. Training in infectious diseases across Europe 
in 2021—a survey on training delivery, content and assessment. 
Clin Microbiol Infect. 2021;27(11):1693-e1.

https://doi.org/10.1007/s15010-025-02597-7
http://creativecommons.org/licenses/by/4.0/
https://www.idsociety.org/professional-development/education--training/career-paths-in-id/
https://www.idsociety.org/professional-development/education--training/career-paths-in-id/
https://www.escmid.org/education/specialty-training-uems/
https://www.escmid.org/education/specialty-training-uems/


2584	 S. Öncü et al.

	 8.	 Beeching N, Rautelin H, Stahl J, Leegaard T. Training and assess-
ment of medical specialists in clinical microbiology and infectious 
diseases in Europe. Clin Microbiol Infect. 2021. https://​doi.​org/​
10.​1016/j.​cmi.​2021.​07.​009.

	 9.	 Hagiya H. Thoughts on and proposal for the education, training, 
and recruitment of infectious disease specialists. Acta Med Okay-
ama. 2024;78(3):205–13.

	10.	 Mushtaq A. Training in infectious diseases-any takers? Lancet 
Infect Dis. 2016;16(6):648–9.

	11.	 Fätkenheuer G, Jung N, Kern W, Fölsch U, Salzberger B. Infec-
tious diseases - a specialty of internal medicine. Der Internist. 
2018;59(4):334–40.

	12.	 Salami M, Heidarzadeh A, Bahmanabadi S, Asgharabad M. Pre-
dicting students' admission to medical specialty courses based on 
academic performance and cognitive factors. J Med Educ Dev. 
2020;15(1):15–27.

	13.	 Singh T, Modi J, Kumar V, Dhaliwal U, Gupta P, Sood R. 
Admission to undergraduate and postgraduate medical courses: 
looking beyond single entrance examinations. Indian Pediatr. 
2017;54:231–8.

	14.	 Muecke T, Bacchi S, Casson R, Chan W. Building a bright future: 
discussing the weighting of academic research in standardized 

curriculum vitae for Australian Medical and Surgical Specialty 
Training College entrance. ANZ J Surg. 2023. https://​doi.​org/​10.​
1111/​ans.​18513.

	15.	 Doyle M, Boyle B, Brennan C, Holland J, Mifsud A, Hell M, 
et al. Specialist training in medical microbiology across Europe 
in 2021—an update on the actual training situation based on a 
survey. Clin Microbiol Infect. 2021;27(11):1576–80.

	16.	 Maraolo AE, Ong DS, Cimen C, Howard P, Kofteridis DP, 
Schouten J, et al. Organization and training at national level 
of antimicrobial stewardship and infection control activities in 
Europe: an ESCMID cross-sectional survey. Eur J Clin Microbiol 
Infect Dis. 2019;38:2061–8.

	17.	 Palacios-Baena Z, Zapf T, Ong D, Maraolo A, Rönnberg C, Cimen 
C, et al. How are trainees in clinical microbiology and infectious 
diseases supervised in Europe? An international cross-sectional 
questionnaire survey by the Trainee Association of ESCMID. Eur 
J Clin Microbiol Infect Dis. 2018;37:2381–7.

	18.	 Balan S, Anjan S, Ohringer A, Gonzales-Zamora J, Weiss DJ, 
Morris M, et al. 454. Impact of Covid-19 on infectious disease 
fellows in the united states: a national survey to identify targets 
for intervention. Open Forum Infect Dis. 2021;8:S328–30.

Authors and Affiliations

Selcen Öncü1   · Hakan Erdem2 · Zeliha Kocak Tufan3 · Seif Salim Al‑Abri4 · Muna Al Maslamani5 · 
Jamal Wadi Alramahi6 · Sinan Alrifai7 · Ahmed Alsuwaidi8 · Altaf Ahmed9 · Rusmir Baljic10 · Bojana Beović11 · 
Rok Civljak12 · Amangul Duisenova13 · Dilruba Garashova14 · Krsto Grozdanovski15 · Arjan Harxhi16 · 
Tiberiu Holban17 · Souha Kanj18 · Suresh Kumar19 · Ainura Kutmanova20 · Masoud Mardani21 · 
Ziad Ahmed Memish22 · Egídia Gabriela Miftode23 · Sadie Namani24 · Serkan Öncü25 · Michael M. Petrov26 · 
Tomislav Preveden27 · Natalia Pshenichnaya28 · Bilal Ahmad Rahimi29 · Abdurashid Oblokulov30 · Yesim Taşova31 · 
Sotirios Tsiodras32 · George M. Varghese33

 *	 Selcen Öncü 
	 selcenoncu@gmail.com

1	 Department of Medical Education, Faculty of Medicine, 
Aydın Adnan Menderes University, Aydın, Turkey

2	 Department of Infectious Diseases and Clinical 
Microbiology, Turkish Health Sciences University, Gülhane 
School of Medicine, Ankara, Turkey

3	 Department of Infectious Diseases and Clinical 
Microbiology, Faculty of Medicine, Ankara Yıldırım Beyazıt 
University, Ankara, Turkey

4	 The Royal Hospital, Muscat, Oman
5	  Division of Infectious Diseases, Department of Medicine, 

Communicable Disease Center, Hamad Medical Corporation, 
Doha, Qatar

6	 Jordan Hospital, Amman, Jordan
7	 Ibn Sina University of Medical and Pharmaceutical Sciences, 

Baghdad, Iraq
8	 Department of Pediatrics, College of Medicine and Health 

Sciences, United Arab Emirates University, Al Ain, UAE
9	 Pakistan Kidney and Liver Institute and Research Center, 

Lahore, Pakistan

10	 Clinic for Infectious Diseases, Sarajevo, 
Bosnia and Herzegovina

11	 University Medical Centre Ljubljana, Ljubljana, Slovenia
12	 Dr. Fran Mihaljevic University Hospital for Infectious 

Diseases, University of Zagreb School of Medicine, 
HR Zagreb, Croatia

13	 Department of Infectious and Tropical Diseases, 
Asfendiyarov Kazakh National Medical University, Almaty, 
Kazakhstan

14	 Center for Infectious Diseases, Baku, Azerbaijan
15	 Hospital for Infectious Diseases, Skopje, 

Republic of North Macedonia
16	 Faculty of Medicine, Infectious Disease Department, Tirana, 

Albania
17	 Infectious Diseases Clinical Hospital Toma Ciorba, Chisinau, 

Moldova
18	 American University of Beirut Medical Center, Beirut, 

Lebanon
19	 Hospital Sungai Buloh, Sungai Buloh, Selengor, Malaysia
20	 International Higher School of Medicine, Bishkek, 

Kyrgyz Republic
21	 Loghman Hakim Hospital, Tehran, Iran

https://doi.org/10.1016/j.cmi.2021.07.009
https://doi.org/10.1016/j.cmi.2021.07.009
https://doi.org/10.1111/ans.18513
https://doi.org/10.1111/ans.18513
http://orcid.org/0000-0001-6329-4227


2585Bridging continents: postgraduate infectious diseases training programs from central Europe…

22	 King Salman Humanitarian Aid and Relief Center & 
College of Medicine, Alfaisal University, Riyadh, Saudi 
Arabia. Hubert Department of Global Health, Rollins School 
of Public Health, Emory University, Atlanta, USA

23	 Infectious Diseases Sf. ParaschevaIasi, Iasi, Romania
24	 Pinea Medical Center, Prishtina, Kosovo
25	 Department of Infectious Diseases and Clinical 

Microbiology, Aydın Adnan Menderes University Faculty 
of Medicine, Aydın, Turkey

26	 Faculty of Medicine, Department of Medical Microbiology 
and Immunology “Prof. Elissay Yanev”, Medical University 
of Plovdiv, Plovdiv, Bulgaria

27	 President of Serbian ID Society, Belgrade, Serbia
28	 Central Research Institute of Epidemiology, Moscow, Russia
29	 Kandahar University Teaching Hospital, Kandahar, 

Afghanistan
30	 Bukhara Medical University after named Abu Ali ibn Sino, 

Bukhara, Uzbekistan
31	 Department of Infectious Diseases and Clinical 

Microbiology, Çukurova University Faculty of Medicine, 
Adana, Turkey

32	 Attikon University Hospital, Athens, Greece
33	 Christian Medical Hospital, Vellore, India


	Bridging continents: postgraduate infectious diseases training programs from central Europe to Southeast Asia
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methodology
	Study design and participants
	Data collection and analysis
	Results
	Variations in ID specialty configuration across different countries
	Pathways to ID specialty
	Occupancy rates for ID training positions
	Perception of ID specialty in a post-COVID era
	Variations in ID specialists and training centers across the countries
	Length of ID specialty training
	Compulsory training in other institutions
	License renewal
	Postgraduate academic career pathways
	ID training curriculum
	ID subspecialties
	Curriculum topics
	Invasive procedural competencies
	Mandatory rotations
	Educational methods
	Assessment methods


	Discussion
	Conclusion
	References




