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Background Medical brain drain is a critical issue for healthcare systems worldwide. This study investigated attitudes
toward brain drain and influencing factors among medical students at Pamukkale University.

Methods A cross-sectional study was conducted with 1,129 students (80.8% response rate) during the 2021-2022
academic year. Data, including sociodemographics, views on studying/working abroad, and the 16-item Brain Drain
Attitude Scale (BDAS), were collected via a structured online questionnaire. Descriptive statistics, the Mann-Whitney U
test, the Kruskal-Wallis test, and multiple linear regression were used for analysis.

Results Over half (52.9%) of the students desired to work abroad, motivated by better working conditions (73.7%),
higher salaries (57.8%), and social living conditions (66.8%). The BDAS score (mean=61.26) indicated a moderate
tendency toward brain drain. Key factors associated with higher brain drain attitude scores included financial
constraints (B=0.389, p=0.001), independent living (B=0.296, p <0.001), initial reluctance to attend medical school
(B=0.598, p<0.001), having friends or relatives abroad (B=0.347, p <0.001), considering exchange programs
(B=1.004, p<0.001), and moderate foreign language proficiency (B=0.300, p <0.001).

Conclusion A significant portion of Turkish medical students expressed a desire to work abroad, driven primarily

by better working conditions, social living conditions, higher salaries, and excessive workloads in Turkiye. Financial
constraints, independent living, dissatisfaction with medical school choices, and social networks with international
experiences emerged as significant factors influencing attitudes toward brain drain.

Background

According to UNESCO, brain drain is defined as “an
abnormal form of scientific exchange between countries,
characterized by a one-way flow in favor of the most
highly developed countries” [1]. Brain drain refers mostly
to the migration of skilled workers, such as scientists,
doctors, and engineers, to another country to conduct
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research or work. The brain drain decision is the result
of the interaction of many identified factors of both the
home and host countries. These factors are generally cat-
egorized as “push factors” that push people to leave their
home countries and “pull factors” that attract them to
their preferred countries [2]. The primary motivators for
brain drain differ across countries, as does their relative
importance. “Push factors” include low salaries, unem-
ployment, human rights violations, political instability,
perceived poor governance, lack of research opportuni-
ties, corruption, limited educational opportunities, and
poor quality of life [2—4]. On the other hand, “pull” fac-
tors that encourage brain drain are those that are absent
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in home countries but are readily available and attain-
able in host countries. The most important push factors
are higher salaries, better chances for one’s career, bet-
ter research opportunities, a modern education system,
intellectual freedom, and better working conditions
[2-4].

“Medical brain drain” refers to the mass migration
of educated and skilled health professionals (doctors,
nurses, midwives, etc.) from low-income countries to
high-income countries [5]. In recent years, medical brain
drain has emerged as a critical challenge for the health-
care sector and is recognized as a potential threat or
crisis [6]. According to the World Health Organization
(WHO), there may be a gap of 10 million healthcare pro-
fessionals by the year 2030, primarily in low- and lower-
middle-income countries [7]. This phenomenon has a
profound impact on healthcare systems, resulting in a
scarcity of qualified medical practitioners that directly
impairs the quality and accessibility of healthcare deliv-
ery. This trend weakens healthcare systems, fostering
workforce shortages, prolonged patient wait times, and,
ultimately, compromised access to quality care, par-
ticularly among vulnerable populations, particularly in
resource-limited regions [8, 9].

Recent global data highlights the severity of brain
drain. For instance, the Brain Drain Index for 2024 shows
that countries like Samoa, Jamaica, and Palestine have
the highest brain drain rates. In contrast, countries like
Australia, Sweden, and Norway have the lowest rates
[10]. Recent research across multiple countries has high-
lighted a consistent inclination among medical students
and physicians toward migration. A study among medical
students in Ireland revealed that approximately four out
of five students intended to migrate abroad [9]. Similarly,
research conducted among medical students and physi-
cians in Pakistan indicated that 60.4% expressed a desire
to work in developed countries [8]. Studies involving
medical students in Ethiopia, the Democratic Republic of
Congo, Kenya, and Nigeria revealed that 40-60% of med-
ical students considered migration [11, 12]. These find-
ings highlight a concerning trend of potential workforce
loss, especially in resource-limited regions.

Data from the Turkish Medical Association (TMA)
reveal a significant increase in physician emigration
from Tiirkiye. The Good Standing Certificate, a prereq-
uisite for practicing medicine abroad, received a modest
number of applications in the early 2010s, with only 59 in
2012. However, this number has dramatically increased
over the next decade, culminating in 2685 applications in
2022. By 2023, the number of applications increased fur-
ther to 3025, marking the highest recorded figure to date.
This trend underscores a significant shift in the profes-
sional aspirations of Turkish medical practitioners over
the past ten years [13, 14]. Given the growing trend of
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medical brain drain in Tiirkiye, determining the attitudes
of medical students toward brain drain is important, as it
will guide the measures taken in this regard. This study
aimed to evaluate the attitudes of Pamukkale University
Faculty of Medicine students toward brain drain, examin-
ing the factors influencing these attitudes. By identifying
these factors, we hope to contribute to targeted strategies
that address medical brain drain among future healthcare
professionals in Tiirkiye.

Methods

Study design

This study employed a cross-sectional design to capture
the attitudes of Pamukkale University Medical Faculty
students toward brain drain at a specific point in time
during the 2021-2022 academic year. This design was
selected to allow for an efficient examination of the asso-
ciations between socio-demographic factors and atti-
tudes toward brain drain.

Population and Sample

The population consisted of all students enrolled in the
Faculty of Medicine at Pamukkale University located in
Denizli, Tiirkiye, during the 2021-2022 academic year.
The total population consisted of 1,463 students, includ-
ing 66 foreign students. The remaining 1,397 domestic
students were included in the study. A nonrandom sam-
pling method was utilized, aiming to reach the entire
population. Inclusion criteria for this study were defined
as follows: (I) being enrolled as a domestic student in the
Faculty of Medicine at Pamukkale University during the
2021-2022 academic year, (II) holding Turkish citizen-
ship, and (III) providing informed consent to participate
in the study. Foreign students were excluded from the
study to enhance internal validity, as their experiences
and perspectives regarding migration are likely distinct
from those of domestic students. By excluding this sub-
group, we aimed to achieve a more homogenous sample
that accurately reflects the attitudes and influencing fac-
tors relevant to Turkish medical students.

Data collection

The research was conducted at Pamukkale University’s
Faculty of Medicine between October 6 and October 29,
2021.

Data collection instrument

A structured questionnaire, developed through a com-
prehensive literature review, served as the primary data
collection tool. A 37-question survey form was admin-
istered and created through a literature review (Supple-
mentary File 1). The survey was conducted online via
Google Forms. The class representatives shared the sur-
vey link via student WhatsApp groups at least three times
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at different times of the day. The questionnaire consisted
of 8 questions on sociodemographic characteristics such
as age, gender, class, income level, parents’ education
level, and academic performance (GPA); 13 questions
on students’ views and experiences related to studying
or working abroad; and the 16-item Brain Drain Attitude
Scale (BDAS). The dependent variable was the attitude

Table 1 Sociodemographic characteristics of the students

Variable n %
Total 1129 100
Gender

Female 615 545
Male 514 455
Academic Year

Istyear 223 19.8
2nd year 175 155
3rd year 202 179
4th year 164 14.5
Sthyear 185 164
6th year 180 159
Mother’s Education Level

llliterate 22 19
Literate 24 2.1
Primary School Graduate 265 235
Middle School Graduate 118 10.5
High School Graduate 260 230
College/University Graduate 440 39.0
Father’s Education Level

llliterate 2 0.2
Literate 16 14
Primary School Graduate 166 14.7
Middle School Graduate 80 7.1
High School Graduate 232 20.5
College/University Graduate 633 56.1
Residence

With Family 262 232
State Dormitory 126 1.2
Private Dormitory 79 7.0
Apartment/House with Friends 144 12.7
Apartment/House Alone 509 45.1
With Relatives 9 0.8
Family Income Status

Not enough and have debt 135 12.0
Not enough and no debt 100 8.8
Enough and no savings 515 456
Enough and have savings 379 336
Willingness to Choose Medical School

Yes 861 76.3
No 84 74
Unsure 184 16.3
GPA (Mean £SD)* 79.80+6.08

GPA Category*

<70 and below 75 9.2

>Above 70 737 90.8
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score toward brain drain among medical students. The
BDAS, developed and validated by Oncii et al., consists of
16 items rated on a 5-point Likert scale (1=strongly dis-
agree ... 5=strongly agree) [15]. The scale is unidimen-
sional with two components: “push factors” that capture
negative aspects of the domestic environment that could
motivate brain drain and “pull factors” reflecting posi-
tive aspects of potential foreign destinations that could
attract individuals to emigrate. The push factor subscale
includes items 7, 9, 11, and 13, and the pull factor sub-
scale includes items 1, 2, 3, 4, 5, 6, 8, 10, 12, 14, 15, and
16. Items 3 and 15 are reverse coded. The total score
ranges from a minimum of 16 to a maximum of 80, with
higher scores indicating a greater tendency toward brain
drain. The Cronbach’s alpha coefficient was 0.91 in the
original study and 0.93 in our study.

Statistical analysis

The data were analyzed via SPSS version 29.0. Descriptive
statistics are presented as counts, percentages, means,
medians, standard deviations, and 25th and 75th percen-
tiles. The normality of the data distribution was tested via
the Kolmogorov-Smirnov test. For nonparametric data,
Mann-Whitney U or Kruskal-Wallis tests were used to
compare variables across groups. Linear regression anal-
ysis was employed to identify factors associated with atti-
tudes toward brain drain. A p value of less than 0.05 was
considered statistically significant.

Ethical considerations

The study protocol was approved by the Pamukkale
University Non-Interventional Clinical Research Eth-
ics Committee [approval date: 05/10/2021 and approval
number:18] and conducted in accordance with the prin-
ciples outlined in the Declaration of Helsinki. Online
written informed consent was obtained from all partici-
pants before their inclusion in the study.

Results

Sociodemographic characteristics

A total of 1,129 students participated in the study, rep-
resenting 80.8% of the target population (#=1,397). The
response rates for each academic year varied, with the
highest percentage of 1st-year students (90.6%) and the
lowest percentage of 4th-year students (71.6%). The mean
age of the students was 21.13 years (SD=2.14), and the
majority of the participants were female (54.5%). The
sociodemographic characteristics of the participants,
including factors such as academic year, age, gender,
parental education level, and family income, etc. are sum-
marized in Table 1.
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Motivations for brain drain

The majority of the students (52.9%) expressed a desire
to work abroad at some point in their careers. The most
common reasons for considering work abroad were bet-
ter working conditions (73.7%), social living conditions
abroad (66.8%), excessive workload (65.1%), and the pros-
pect of higher salaries abroad (57.8%). Political reasons
were noted by 35.2% of the respondents, and proximity to
major science centers and better conditions for special-
ization training abroad were factors for 32.6% and 29.6%,
respectively. A total of 5.7% cited the unavailability of
their desired specialty in Tirkiye, and 3.9% mentioned
mandatory military service as a reason.

Nearly half of the students (46.9%) had family mem-
bers or relatives living abroad, 34.9% had friends living
abroad, and 41.2% knew someone who had migrated
abroad, indicating a significant network effect. Approxi-
mately a quarter (24.7%) of the respondents had previous
experience abroad. The main purpose of these travels was
tourism (20.5%), followed by education (6.5%). A small
percentage (4.6%) have participated in international stu-
dent exchange programs. However, a substantial number
(46.1%) are considering participation, reflecting a strong
interest in international experiences. The majority of the
students were proficient in at least one foreign language,
with English being the most common (88.8%). The profi-
ciency level in the best-known foreign language is mostly
intermediate (51.9%), with 28.2% rating themselves as
good and 7.8% as very good. Table 2 summarizes the stu-
dents’ views and characteristics related to brain drain.

Brain drain attitudes scale (BDAS) scores

The study assessed students’ attitudes toward brain drain
via both pull and push BDAS factors. The results are
summarized in Table 3. The overall mean score on the
Brain Drain Attitude Scale was 61.26 (SD=11.82), with a
median score of 62.0. For the pull factors, the mean score
was 44.27+£8.96, with a median of 44.0. The push factors
had a mean score of 16.98+3.47, with a median of 18.0.

Factors Influencing Attitudes Toward Brain Drain:
Regression Analysis Results

Multiple linear regression analysis was performed
to identify the factors influencing students’ attitudes
toward brain drain. The results of this analysis are
detailed in Table 4. Financial constraints emerged as a
significant factor, with students from families with insuf-
ficient income and debt having significantly higher atti-
tudes toward brain drain (B=0.389, p=0.001). Students
from families with insufficient income but no debt also
had higher scores (B=0.341, p=0.012), suggesting that
financial constraints may contribute to a greater incli-
nation toward brain drain. Independent living arrange-
ments were associated with higher brain drain attitudes.
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Compared with those living with family or relatives, stu-
dents living alone or with friends in a house/apartment
had higher attitude scores (B=0.296, p<0.001), which
could indicate that students who are more independent
are also more open to the idea of brain drain. Personal
dissatisfaction with medical school selection was associ-
ated with higher brain drain attitudes. Students who did
not originally desire to attend medical school had signifi-
cantly higher brain drain attitudes (B=0.598, p<0.001),
which implies that dissatisfaction with their current edu-
cational choices may drive students to consider opportu-
nities abroad. Having friends or relatives who experience
brain drain was associated with higher brain drain atti-
tudes (B=0.347, p<0.001), and one’s personal networks
and experiences with others can influence one’s own
attitudes toward migration. Students with intentions to
participate in international exchange programs showed
the highest levels of brain drain attitudes (B=1.004,
»<0.001), which indicates that exposure to interna-
tional environments may enhance the desire to work
abroad. Those who were undecided about participating
in exchange programs also had higher scores (B=0.457,
»<0.001). Compared with those with very poor or poor
proficiency, students with moderate proficiency in a for-
eign language had higher brain drain attitudes (B=0.300,
p<0.001), which could reflect the role of language skills
in facilitating international mobility.

Discussion

The present study aimed to explore the attitudes of medi-
cal school students toward brain drain and the factors
influencing this phenomenon. Our findings highlight
the complex interplay between individual, familial, and
socioeconomic factors that shape medical students’ pro-
pensity to consider migration for professional opportu-
nities abroad. Our study revealed that 52.9% of medical
students expressed a desire to work abroad, a finding that
underscores the ongoing issue of brain drain in the medi-
cal field. This aligns with previous research conducted in
various countries, including Nepal (40.3%), Iraq (42.1%),
Uganda (44.6%), Ethiopia (53.0%), India (59.0%), and
Pakistan (60.4%) [16—21]. These figures indicate a global
pattern in which medical students in developing coun-
tries are inclined toward migration. However, notable
differences exist. For example, the extremely high rates of
brain drain intention in Egypt (89.6%), Ireland (88%), and
Romania (84.7%) suggest that significant disparities exist,
possibly due to variations in domestic healthcare policies,
socioeconomic conditions, and educational opportuni-
ties [9, 22, 23]. The Brain Drain Attitude Scale (BDAS)
scores provided further insights. The overall mean score
(61.26) suggests a moderate susceptibility to brain drain
among the studied population, reflecting a generally
positive attitude toward emigration. Interestingly, pull
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Table 2 Students'views and characteristics related to brain drain

Variable n %
Desire to Work Abroad After Graduation

Definitely Yes 227 20.1
Yes 370 328
Unsure 344 30.5
No 166 14.7
Definitely No 22 1.9
Reasons for Considering Work Abroad*

Working conditions abroad 693 737
Social life conditions abroad 628 66.8
Excessive workload in Turkiye 612 65.1
High salary opportunities abroad 543 578
Political reasons 331 352
Proximity to major scientific centers 306 326
Specialization training conditions abroad 278 296
Unavailability of desired specialization in Turkiye 54 5.7
Compulsory military service (male students only) 37 39
Other 18 1.9
Having Family Members/Relatives Living Abroad

Yes 529 46.9
No 600 53.1
Having Friends Living Abroad

Yes 394 349
No 735 65.1
Having Friends/Relatives Who Brain Drain

Yes 465 412
No 664 58.8
Previous Experience Abroad

Yes 279 24.7
No 850 753
Purpose of Going Abroad*

Tourism 232 205
Education 73 6.5
Work 7 0.6
Healthcare 1 0.1
Business 2 0.7
Other 17 6.1
Participation in Student Exchange Programs

Yes 52 4.6
No 1077 954
Consideration of Participating in Student Exchange Programs

Yes 521 46.1
No 324 287
Unsure 284 25.2
Known Foreign Languages*

I do not know any foreign languages 122 10.8
English 1002 8838
German 165 14.6
Spanish 15 13
Russian 4 04
Arabic 11 1.0
French 9 0.8
Other 7 0.6

Level of Proficiency in The Best-Known Foreign Language
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Table 2 (continued)

Variable n %
Desire to Work Abroad After Graduation

Very good 88 7.8
Good 318 282
Intermediate 586 51.9
Poor 110 9.7
Very poor 27 24

Table 3 Students'scores on the brain drain attitude scale (BDAS)

Table 4 Multiple linear regression analysis results for factors
affecting brain drain attitude scores

Scale Mean+SD  Median Min-Max 1st-3rd Quartile
Total BDAS Scale 61.26+11.82 62.0 16.0-80.0 54.0-71.0
Pull Factors 4427+896 440 12.0-60.0 39.0-51.0
Push Factors 1698+347 180 4.0-200 16.0-20.0

factors (mean score: 44.27), representing the attractive-
ness of working abroad, were higher than push factors
(mean score: 16.98), reflecting dissatisfaction with the
domestic system. This disparity underscores the students’
strong attraction to pull factors such as better work-
ing conditions (73.7%), social living conditions (66.8%),
and higher salaries (57.8%). While push factors such as
excessive workload (65.1%) and limited opportunities
for specialization (29.6%) are present, they appear to be
less influential than pull factors. These findings are in
line with other studies [9, 22, 23] and suggest that for this
student population, the primary driver of brain drain is
international opportunities. The prospects of better sala-
ries, advanced infrastructure, and potentially less work-
load outweigh current dissatisfactions with the domestic
healthcare system. The long-term effects of brain drain
on Tirkiye’s healthcare system could be profound par-
ticularly in rural and underserved areas. The loss of
skilled healthcare professionals can lead to a shortage
of medical staff, which may result in increased work-
loads for the remaining practitioners, longer patient wait
times, and potentially lower quality of care. This scenario
has been observed in countries like India and Pakistan,
where significant brain drain has exacerbated existing
healthcare challenges [24, 25]. Besides, in Iraq, the qual-
ity of healthcare, staffing levels, and safety for doctors
deteriorated significantly between 2003 and 2006, lead-
ing to mass migration of doctors and a critical shortage
of qualified healthcare workers. This has resulted in a
mass exodus of doctors and a critical shortage of quali-
fied healthcare workers in Iraq [26]. The Iraqi health
system is now grappling with challenges such as restor-
ing severely damaged infrastructure, rebuilding admin-
istrative and support systems, and replacing lost human
capital. If brain drain continues, Tiirkiye may encounter
similar challenges, where recruiting and retaining skilled
practitioners become increasingly difficult. Addressing
these impacts will likely require multifaceted strategies,
such as improving working conditions, offering financial

Variable B Stan- Beta pvalue 95% Con-
dard fidence
Error Interval

Family Income Level

Enough and have sav-

ings (reference)

Not enough and have 0389 0.119 0.091 0.001  0.156—

debt 0.622

Not enough and no 0341 0136 0.070 0012 0.075-

debt 0.607

Residence

With family/relatives

(reference)

Alone or with friends 0296 0078 0.105 <0.001 0.142-
0.449

Desire to Attend Medi-

cal School

Yes (reference)

No 0598 0.146 0113 <0001 0312-
0.885

Has Friends/Relatives

Who Migrated

No (reference)

Yes 0347 0078 0.123 <0001 0.19%-
0.501

Considering Par-

ticipation in Exchange

Programs

No (reference)

Yes 1004 0091 0360 <0001 0825-
1.183

Undecided 0457 0104 0.42 <0001 0253-
0.660

Best Known Foreign

Language Level

Very Poor-Poor

(reference)

Moderate 0300 0081 0.104 <0.001 0.141-
0.460

*A backward linear regression analysis was performed, including variables such
as gender, class, family income level, residence, desire to attend medical school,
presence of friends living abroad, presence of friends/relatives who migrated,
participation in exchange programs, consideration of participation in exchange
programs, and best-known foreign language level. (Adjusted R? of the model:
0.168)
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incentives, and investing in healthcare infrastructure to
retain talent locally.

Our study employed multiple linear regression analy-
sis to identify key factors influencing medical students’
attitudes toward brain drain, and financial constraints
significantly influence students’ attitudes toward brain
drain. Students from families with insufficient income
and debt burdens scored significantly higher on brain
drain attitudes than their financially secure peers did.
This parallels the national driver of remuneration high-
lighted in other studies, where economic incentives are
a major factor pushing health workers to migrate [8, 23,
27, 28]. Financial hardships likely enhance the appeal of
better-paying opportunities abroad. This suggests that
addressing the financial barriers faced by medical stu-
dents could be an important strategy to mitigate brain
drain, as improving their sense of financial security may
reduce the perceived need to seek opportunities abroad.

Students living alone or with friends had higher atti-
tude scores, suggesting that independence is associated
with greater openness to migration. This could be related
to the role of social belonging in influencing migration
decisions [17, 18, 20, 27, 28], with stronger personal and
family ties in the home country acting as a deterrent,
where independent living may foster a mindset more
attuned to seeking opportunities abroad. Interventions
aimed at strengthening social support networks for med-
ical students may help foster a sense of belonging and
commitment to their home countries, thereby reducing
the inclination toward brain drain.

Interestingly, students who did not initially aspire to
attend medical school showed a greater tendency toward
brain drain. Dissatisfaction with their current educa-
tional choices may drive these students to pursue oppor-
tunities abroad, where they believe that they can achieve
greater professional advancement and fulfillment. Previ-
ous research underscores this trend, highlighting lim-
ited career prospects and poor research opportunities
at home as key motivators for migration [9, 28-30].
Additionally, social networks also play a part. Students
with friends or relatives who had previously migrated
displayed a greater inclination toward brain drain. This
is consistent with the established influence of social
networks on migration decisions, with the potential for
“chain migration” within healthcare professions and the
role of a “culture of migration” and social pressure [29,
31]. Social networks and exposure to positive experi-
ences of others abroad likely amplify the attractiveness of
migration and can influence individual perceptions and
aspirations.

Participation in exchange programs was the strongest
predictor of brain drain attitudes. This finding resonates
with other studies’ findings that exposure to interna-
tional environments enhances migration intentions [4,
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28, 32]. Students with international experience are likely
more aware of and attracted to opportunities abroad.
This underscores the need to carefully design and imple-
ment such programs in a way that encourages students
to return to their home countries after gaining interna-
tional experience rather than incentivizing permanent
migration.

Language proficiency emerged as another contrib-
uting factor. Compared with those with limited profi-
ciency, students with moderate foreign language skills
had higher brain drain scores. This finding indicates that
language skills, which are essential for navigating interna-
tional healthcare systems and for international mobility,
can bolster the feasibility and attractiveness of working
abroad. This finding is consistent with prior studies that
showed that language barriers are a significant inhibitor
of migration [29, 33].

Our study has several limitations and strengths.
Although the study aimed to reach the entire population,
the use of a nonrandom sampling method may intro-
duce selection bias. We conducted the survey online via
Google Forms, which may introduce response bias. Stu-
dents who were more interested in the topic or more
likely to check WhatsApp groups may have been overrep-
resented. However, our study achieved a high response
rate of 80.8%, minimizing nonresponse bias and provid-
ing a strong representation of the target population. The
Brain Drain Attitude Scale (BDAS) used in the study is
a validated instrument with a high Cronbach’s alpha
coeflicient (0.93 in this study), indicating strong internal
consistency and reliability of the measurement tool. The
study relies on self-reported data (e.g., GPA, language
proficiency, attitudes), which can be susceptible to social
desirability bias and recall bias, and participants may not
accurately report their motivations or experiences. Addi-
tionally, the cross-sectional study design limits the abil-
ity to infer causality or examine changes in attitudes over
time. Longitudinal studies would be more informative in
understanding trends and long-term factors influencing
brain drain.

Conclusion

This study revealed that a significant portion of the stu-
dents expressed a desire to work abroad, driven pri-
marily by better working and social conditions, higher
salaries, and excessive workloads in Tiirkiye. Financial
constraints, living independently, a lack of initial desire
for medical school, and social networks with interna-
tional experiences emerged as significant factors asso-
ciated with a stronger inclination toward brain drain.
These findings suggest that targeted policies address-
ing financial and social factors may reduce brain drain
inclinations among medical students. Our findings have
several important implications for policymakers and
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educational institutions and underscore the need for
systemic improvements in Tiirkiye to retain medical tal-
ent. First, addressing financial constraints faced by medi-
cal students could be a crucial strategy to mitigate brain
drain. Programs offering scholarships, loan repayments,
or financial aid packages targeted toward medical stu-
dents from lower-income backgrounds may mitigate the
push factors associated with financial hardship. Second,
improving working conditions and opportunities for spe-
cialization within the country could help retain talent.
Policymakers and educators can create a more attrac-
tive environment for medical professionals in Tiirkiye by
improving working conditions for medical professionals
to reduce push factors. This includes addressing excessive
workloads, ensuring competitive salaries, and enhancing
overall job satisfaction. Enhancing the infrastructure and
resources available in domestic healthcare settings may
make local opportunities more attractive. Finally, foster-
ing a supportive environment for professional growth
and development, including opportunities for interna-
tional collaboration and exchange programs, could help
balance the desire for international experience with the
need to retain skilled professionals within the country.

Additionally, qualitative research exploring the motiva-
tions and experiences of students considering or pursuing
work abroad can provide deeper insights. Furthermore,
longitudinal studies are needed to track changes in brain
drain attitudes over time and assess the long-term impact
of interventions aimed at reducing brain drain. This will
provide deeper insights into the effectiveness of various
strategies and inform future policy decisions.

Abbreviations

BDAS Brain Drain Attitude Scale

GPA Grade point average

SD Standard deviation

TMA Turkish Medical Association

UNESCO  United Nations Educational, Scientific and Cultural Organization
WHO World Health Organization

Supplementary Information
The online version contains supplementary material available at https://doi.or
9/10.1186/512909-024-06511-x.

[ Supplementary Material 1 ]

Author contributions

All the authors contributed to the study conception and design. Material
preparation and data collection were performed by SUU, BBK. The analyses
were performed by SUU and BBK. The first draft of the manuscript was
written by SUU, and all the authors commented on previous versions of the
manuscript. All the authors read and approved the final manuscript.

Funding
No funds, grants, or other support was received.

Data availability
No datasets were generated or analysed during the current study.

Page 8 of 9

Declarations

Ethics approval and consent to participate

This study was reviewed by the Pamukkale University Noninterventional
Clinical Research Ethics Committee [approval date: 05/10/2021; approval
number: 18]. Before data collection, all study participants were informed
about the purpose of the study and the rights to participate or decline to
participate in the study. The respondents were also informed about the
confidentiality of their information and assured that all the data would be
used only for research purposes. Prior to administering the questionnaires, all
the participants signed an online consent form.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Clinical trial number
Not applicable.

Received: 24 September 2024 / Accepted: 11 December 2024
Published online: 18 December 2024

References

1. Kaempf S, Singb S.The brain drain problem: its causes, consequences,
remedies and the role of UNESCO in this regard. In-depth studies conducted
by the special committee on the basis of the report by the director-general
on the activities of the organization in 1984-1985 (report). Accessed May 15,
2024. https://unesdoc.unesco.org/ark:/48223/pf0000075299

2. Ngoma AL, Ismail NW. The determinants of brain drain in developing coun-
tries. Int J Soc Econ. 2013;40(8):744-54. https://doi.org/10.1108/1JSE-05-201
3-0109/FULL/HTML.

3. Kalipeni E, Semu LL, Mbilizi MA. The brain drain of health care profession-
als from sub-Saharan Africa: A geographic perspective. Prog Dev Stud.
2012;12(2-3):153-71. https://doi.org/10.1177/146499341101200305.

4. AKIEA, Maroun N, Major S, et al. Why are you draining your brain? Factors
underlying decisions of graduating Lebanese medical students to migrate.
Soc Sci Med. 2007;64(6):1278-84. https://doi.org/10.1016/J.SOCSCIMED.2006.
10.021.

5. Kollar E, Buyx A. Ethics and policy of medical brain drain: a review. Swiss Med
WKly. 2013;143(4344):w13845. https://doi.org/10.4414/SMW.2013.13845.

6. Alsuhaibani M, Alharbi A, Algaryan SK, Aldress T, Alharbi M, Alharethy S. The
impact of the brain drain involving saudi physicians: A cross-sectional study. J
Nat Sci Med. 2018;1(2):69-73. https://doi.org/10.4103/JNSM.NSM_32_18.

7. World Health Organisation (WHO). Health workforce. Accessed May 15. 2024.
https://www.who.int/health-topics/health-workforce#tab=tab_1

8. Imran N, Azeem Z, Haider Il, Amjad N, Bhatti MR. Brain drain: Post graduation
migration intentions and the influencing factors among medical graduates
from Lahore, Pakistan. BMC Res Notes. 2011;4:417. https://doi.org/10.1186/17
56-0500-4-417.

9. Gouda P Kitt K, Evans DS, et al. Ireland’s medical brain drain: Migration inten-
tions of Irish medical students. Hum Resour Health. 2015;13(1):1-9. https://do
i.0rg/10.1186/512960-015-0003-9.

10.  World Population Review. Brain drain index. Accessed November 12. 2024.
https://worldpopulationreview.com/country-rankings/brain-drain-countries

11. Deressa W, Azazh A. Attitudes of undergraduate medical students of Addis
Ababa University towards medical practice and migration, Ethiopia. BMC
Med Educ. 2012;12(68):1-11.

12. Burch VC, McKinley D, van Wyk J, et al. Career intentions of medical students
trained in six Sub-Saharan African countries. Educ Heal Chang Learn Pract.
2011;24(3):1-16. https://doi.org/10.4103/1357-6283.101416.

13, Onal FG. Physician migration through the lens of patient and physician
rights: A qualitative evaluation from the Turkish Parliament. Heal Sci Q.
2023;3(4):269-82. https://doi.org/10.26900/HSQ.2131.

14.  Turkish Medical Association. Accessed May 15. 2024. https://www.tth.org.tr/

15. Oncii E, Selvi H, Vayisoglu S, Ceyhan H. Development of an attitude scale for
brain drain among nursing students: a reliability and validity study. Cukurova
Med J. 2018:43(Suppl 1):207-15. https://doi.org/10.17826/cum;j427962.


https://doi.org/10.1186/s12909-024-06511-x
https://doi.org/10.1186/s12909-024-06511-x
https://unesdoc.unesco.org/ark:/48223/pf0000075299
https://doi.org/10.1108/IJSE-05-2013-0109/FULL/HTML
https://doi.org/10.1108/IJSE-05-2013-0109/FULL/HTML
https://doi.org/10.1177/146499341101200305
https://doi.org/10.1016/J.SOCSCIMED.2006.10.021
https://doi.org/10.1016/J.SOCSCIMED.2006.10.021
https://doi.org/10.4414/SMW.2013.13845
https://doi.org/10.4103/JNSM.JNSM_32_18
https://www.who.int/health-topics/health-workforce#tab=tab_1
https://doi.org/10.1186/1756-0500-4-417
https://doi.org/10.1186/1756-0500-4-417
https://doi.org/10.1186/s12960-015-0003-9
https://doi.org/10.1186/s12960-015-0003-9
https://worldpopulationreview.com/country-rankings/brain-drain-countries
https://doi.org/10.4103/1357-6283.101416
https://doi.org/10.26900/HSQ.2131
https://www.ttb.org.tr/
https://doi.org/10.17826/cumj.427962

Uzun and Kilic BMC Medical Education

20.

22.

23.

24,

25,

(2024) 24:1473

Lakhey M, Lakhey S, Niraula SR, Jha D, Pant R. Comparative attitude and plans
of the medical students and young Nepalese doctors. Kathmandu Univ Med
J.2009;7(26):177-82. https:;//doi.org/10.3126/kumj.v7i2.2717.

Kizito S, Mukunya D, Nakitende J, et al. Career intentions of final year medical
students in Uganda after graduating: The burden of brain drain career choice,
professional education and development. BMC Med Educ. 2015;15(1):1-7.
https://doi.org/10.1186/512909-015-0396-0.

Deressa W, Azazh A. Attitudes of undergraduate medical students of Addis
Ababa University towards medical practice and migration, Ethiopia. BMC
Med Educ. 2012;12(1):1-11. https://doi.org/10.1186/1472-6920-12-68/TABLES
/6.

Rao NR, Rao UK, Cooper RA. Indian medical students'views on immigration
for training and practice. Acad Med. 2006;81(2):185-8. https://doi.org/10.109
7/00001888-200602000-00020.

Sheikh A, Naqvi SHA, Sheikh K, Nagvi SHS, Bandukda MY. Physician migration
at its roots: A study on the factors contributing towards a career choice
abroad among students at a medical school in Pakistan. Global Health.
2012;8:1-11. https://doi.org/10.1186/1744-8603-8-43.

Al-Samarrai MAM, Ali Jadoo SA. Iragi medical students are still planning to
leave after graduation. J Ideas Heal. 2018;1. https://doi.org/10.47108/jidhealth
volliss1.5.:23-8.

Kabbash |, El-Sallamy R, Zayed H, Alkhyate |, Omar A, Abdo S. The brain drain:
Why medical students and young physicians want to leave Egypt. East Medi-
terr Heal J. 2021;27(11):1102-8. https://doi.org/10.26719/emhj.21.050.

Suciu SM, Popescu CA, Ciumageanu MD, Buzoianu AD. Physician migration
at its roots: A study on the emigration preferences and plans among medical
students in Romania. Hum Resour Health. 2017;15(1):1-9. https://doi.org/10.1
186/512960-017-0181-8.

Gupta P, Choudhary P, Choudhary P, Gandhi P. Healthcare exodus: under-
standing and addressing brain drain in India. SSRN: 4942797 [Preprint]. 2024
[cited 2024 Nov 12] https://papers.ssrn.com/sol3/papers.cfm?abstract_id=49
42797

Zafar S. Situation of brain drain in Pakistan, with a focus on the healthcare
sector. Pak Dev Rev. 2023:61(4):591-8.

26.

27.

28.

29.

30.

32

33.

Page 9 of 9

Burnham G, Malik S, Dhari Al-Shibli AS, Mahjoub AR, Bager AQ, Bager ZQ, et al.
Understanding the impact of conflict on health services in Irag: Informa-

tion from 401 Iragi refugee doctors in Jordan. Int J Health Plann Manage.
2012,27(1):51-64.

Toyin-Thomas P, Ikhurionan P, Omoyibo EE, et al. Drivers of health workers’
migration, intention to migrate and non-migration from low/middle-income
countries, 1970-2022: A systematic review. BMJ Glob Heal. 2023;8(5):1-12.
https://doi.org/10.1136/bmjgh-2023-012338.

Dohlman L, Dimeglio M, Hajj J, Laudanski K. Global brain drain: How can the
Maslow theory of motivation improve our understanding of physician migra-
tion? Int J Environ Res Public Health. 2019;16(7):1182. https://doi.org/10.3390
/ijerph16071182.

Hajian S, Yazdani S, Jadidfard M, Khoshnevisan MH. Factors influencing

the migration intention of health professionals in low and middle income
countries: Critical review with a theoretical model. J Contemp Med Sci.
2020;6(6):256-61. https://doi.org/10.22317/jcms.v6i6.897.

Akl A. Factors influencing Lebanese medical students'decisions to train
abroad: evaluation of a conceptual framework. Open Public Health J.
2012;5(1):19-27. https://doi.org/10.2174/1874944501205010019.

Bludau H. Global healthcare worker migration. Oxford Research Encyclopedia
of Anthropology. Oxford University Press; 2021. https://doi.org/10.1093/acref
0re/9780190854584.013.231.

Bojanic A, Bojanic K, Likic R. Brain drain: Final year medical students’inten-
tions of training abroad. Postgrad Med J. 2015;91(1076):315-21. https://doi.or
9/10.1136/postgradmedj-2014-132908.

Asadi H, Ahmadi B, Nejat S, et al. Factors influencing the migration of Iranian
healthcare professionals: A qualitative study. PLoS ONE. 2018;13(6):1-11.
https://doi.org/10.1371/journal.pone.0199613.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://doi.org/10.3126/kumj.v7i2.2717
https://doi.org/10.1186/s12909-015-0396-0
https://doi.org/10.1186/1472-6920-12-68/TABLES/6
https://doi.org/10.1186/1472-6920-12-68/TABLES/6
https://doi.org/10.1097/00001888-200602000-00020
https://doi.org/10.1097/00001888-200602000-00020
https://doi.org/10.1186/1744-8603-8-43
https://doi.org/10.47108/jidhealth.vol1.iss1.5
https://doi.org/10.47108/jidhealth.vol1.iss1.5
https://doi.org/10.26719/emhj.21.050
https://doi.org/10.1186/s12960-017-0181-8
https://doi.org/10.1186/s12960-017-0181-8
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4942797
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4942797
https://doi.org/10.1136/bmjgh-2023-012338
https://doi.org/10.3390/ijerph16071182
https://doi.org/10.3390/ijerph16071182
https://doi.org/10.22317/jcms.v6i6.897
https://doi.org/10.2174/1874944501205010019
https://doi.org/10.1093/acrefore/9780190854584.013.231
https://doi.org/10.1093/acrefore/9780190854584.013.231
https://doi.org/10.1136/postgradmedj-2014-132908
https://doi.org/10.1136/postgradmedj-2014-132908
https://doi.org/10.1371/journal.pone.0199613

	﻿Seeking greener pastures: attitudes towards brain drain among turkish medical students
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Study design
	﻿Population and Sample
	﻿Data collection
	﻿Data collection instrument
	﻿Statistical analysis
	﻿Ethical considerations

	﻿Results
	﻿Sociodemographic characteristics
	﻿Motivations for brain drain
	﻿Brain drain attitudes scale (BDAS) scores
	﻿Factors Influencing Attitudes Toward Brain Drain: Regression Analysis Results

	﻿Discussion
	﻿Conclusion
	﻿References


