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Abstract 

Background Recruitment to residency programs in hospitals located in other than major hubs (“remotely located”) 
is a challenge in many countries. In 2011, the Israeli Ministry of Health launched a 10‑year financial incentive 
to encourage physicians to enroll in residency programs in such hospitals. Nearly 1 billion New Israeli Shekels (260 
million US$) were invested in that program which had only limited success. As a new physician association’s collective 
agreement is impending, we aimed to measure the effectiveness of selected incentives in attracting medical school 
graduates to residencies in remotely located hospitals.

Methods This study included Israeli medical students in their final year of medical school. We used an online ques‑
tionnaire with multiple‑choice demographic questions and a 5‑point Likert scale to gauge the effect of various incen‑
tives on their preference for residency location.

Results Between July and November 2022, 522 students responded (405 studied in Israeli medical schools [out 
of 705 students] and 117 in foreign medical schools [out of 1936 students]). Forty‑two percent had at least one 
clerkship in a remotely located hospital, and 24% had included at least one remotely located hospital among their 
top five choices for internship. Only 13% reported that they prefer a residency program in those institutions. The 
incentive selected by students as most persuasive was government assistance in acceptance to and financial sup‑
port for a fellowship abroad, followed by a financial grant and fewer on‑call hours. Only 7% of the students indicated 
that no incentive would influence them to choose a remotely located hospital for their residency training. Medical 
education in a remotely located university and the choice of at least one remotely located hospital among the top 
five choices for internship were significantly associated with positive incentive receptivity, whereas male sex and older 
age were associated with negative receptivity.

Conclusion This study on the attitudes of Israeli medical school graduates toward incentives aimed at attracting 
them to residencies in remotely located institutions revealed that career development opportunities and assistance 
in obtaining fellowships might influence their choice.
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Introduction
Geographical maldistribution of medical doctors is a 
challenge encountered in many countries; with physi-
cians tending to prefer urban areas to those in remote 
locations due to concerns about their career develop-
ment, work-life balance, and lifestyle [1, 2]. Various terms 
are used to describe underserved geographical regions, 
among them "rural areas" and "remote areas" internation-
ally, or "peripheral areas" in Israel. Major cities are often 
seen as being more attractive to the younger generation 
of physicians due to the cultural, social, and professional 
advantages they offer [3]. Furthermore, healthcare posi-
tions in major cities are often perceived as being more 
prestigious, as well as providing better employment 
prospects and educational advancements, and as hav-
ing better access to private practice [4]. This imbalance 
may contribute to significant inequality in healthcare 
outcomes between populations in remote and central 
areas, and, indeed, such differences have been reported 
in both developed and developing countries worldwide 
[4, 5]. While physician density has increased in most 
Organization for Economic Co-operation and Develop-
ment (OECD) countries in recent decades, gaps in physi-
cian density among different regions remain a significant 
problem in all of them [2].

This issue has been a matter of concern for policy-
makers over the last decades, and various strategies and 
interventions have been employed with the intention of 
influencing physicians’ choice to enroll to residency pro-
grams and practice in the remote locations. The main 
approaches have included incentive programs, selection 
of future physicians from those areas, coercion, regula-
tions, and educational programs [6]. Previous investiga-
tions on what may attract medical students to remote 
locations have reported varying effects of financial incen-
tives, although many studies have observed that financial 
incentives alone are usually insufficient [3, 4, 6–8]. For 
example, despite government interventions in Ontario, 
Canada, including the funding of a rural-focused medi-
cal school, financial incentives, and the introduction of 
attractive contracts for physicians, the shortage of health-
care professionals in those communities persisted [9]. 
Similarly, in the United States, various programs have 
been implemented to address physician shortages in rural 
areas, with most focusing upon recruiting new physicians 
rather than retaining those already practicing there [10]. 
In addition, a recent study from Germany identified sev-
eral interventions that could influence students’ decisions 
to practice in rural areas, among them higher compensa-
tion, financial grants, funding fellowships, infrastructure 
improvements, promoting cultural and medical diversity, 
and providing high-quality internships in rural settings 
[11].

Medical students’ considerations regarding specialty 
selection have altered over the years. Unlike medical stu-
dents in the past, contemporary medical students more 
strongly emphasize their need for work–life balance, 
stable working hours, learning opportunities, and inde-
pendence in patient care than they do a higher income 
and prestige [12–15]. Furthermore, prestige, salary, and 
career prospects were often perceived as important by 
students seeking surgical residencies, as opposed to stu-
dents seeking primary care or internal medicine, who 
perceived family, residency location, and highly ranked 
match as more important and were less influenced by 
career-related factors, such as income, workload, or 
promotion [16–20]. Those variables were also common 
among practicing physicians’ favoring of different medi-
cal specialties. For example, internal medicine physicians 
with a subspeciality evaluated career-related criteria as 
more important than personal criteria and gave more 
weight to achieving a leadership position as a main goal 
compared to general internal medicine physicians [13].

The Israeli case
Israel is unique in that although it is small in size (22K 
 km2), there are significant disparities in healthcare 
between locations remote from central hubs and which 
are geographically situated mostly in the southernmost 
and northernmost areas of the country, and less in its 
central region [21]. In Israel, the geographical term 
"periphery" was also defined by government decision 
number 1060 as representing "areas of national prior-
ity" [22]. This definition comprises the socio-economic 
index and the "peripherality index" of the locality. The 
"peripherality index" includes the proximity of the local 
authority to the Tel-Aviv district (central), the proximity 
of the local authority to population concentrations, and 
the size of the population. One inequity example is the 
uneven distribution of healthcare professionals between 
the central and remote areas of the country, with the 
average number of medical doctors per capita being 5.5 
in the central region compared to 2.7 in the northern 
and southern areas between 2019 and 2021 [23]. In 2011, 
the Israeli Ministry of Health launched a comprehensive 
program as part of the physicians’ collective agreement 
and in cooperation with the Israeli Medical Association. 
The aim of the program was to encourage physicians to 
practice in remote locations or to choose a residency in 
fields lacking sufficient numbers of specialists. Remotely 
located hospitals were defined by a committee represent-
ing non-central hospitals in areas with comparatively 
lower physician density based on those "areas of national 
priority" [22]. The program included financial grants 
(beginning with 300K–500K New Israeli Shekels [NIS], 
approximately 80K–130K US$), and higher salaries in 
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remote locations. The financial grants were intended to 
be available for 10 years; however, the allocated budget 
was insufficient after 5 years. The program was adjusted 
during this time period and additional sums were made 
available [24], but it came to a close years before 2020. 
Beginning in 2015, grants were extended to special-
ist doctors, in addition to residents, based on the needs 
determined by the discretion of remotely located hospi-
tal managers. Furthermore, grants were awarded to doc-
tors who began their specialization in remote areas only 
if they met additional criteria such as the residency field 
[25]. In the notification regarding the discontinuation 
of the program, the Ministry of Finance concluded that 
although the incentive program does encourage physi-
cians to work in remote areas, it should be further evalu-
ated to determine whether it meets the current system’s 
needs [26]. According to another government report, it is 
estimated that almost 2 billion NIS had been invested in 
the program between 2011 and 2019, of which 941 mil-
lion NIS were allotted to attract residents to remote loca-
tions (including 281 million NIS as financial grants), and 
1.05 billion NIS to attract residents to the clinical disci-
plines with shortage in the number of specialists (includ-
ing 593 million NIS as financial grants) [27].

Despite the investment of these substantial sums, the 
probability of a young physician to select a residency 
program in a remotely located medical center had only 
increased from 7 to 12%, suggesting that this interven-
tion was probably insufficient [27]. Furthermore, two of 
Israel’s medical schools are located in remote areas of 
the country (Ben-Gurion University in Be’er Sheva in 
the Negev region and Bar-Ilan University in Safed in the 
Galilee region). Interventions to increase the number of 
students studying in those medical schools were appar-
ently unsuccessful, and students who were already there 
reported not wanting to practice in remotely located 
areas following medical school because they perceived 
that doing so would compromise their professional devel-
opment [28]. The Israeli government recently established 
the "Ilanot" program, which aimed to "…target and cul-
tivate youth with close ties to the periphery as the next 
generation of physicians" [29]. This program provides 70 
additional places beyond existing quotas for medical stu-
dents in those two medical schools who were either born 
in or have strong connections to the Negev or the Galilee 
regions, and it is expected to expand the enrollment.

In a study by Ashkenazi et al. [6], Israeli residents men-
tioned several factors as important in their decision of 
residency location: the quality of the department, the 
attitude toward residents and the effect of their choice 
on their professional advancement. A more recent study 
showed that residents who chose residency programs in 
remotely located hospitals in Israel noted that shortages 

in personnel, technologies, and infrastructures, high bed 
occupancy rates, and the need to serve diverse population 
groups as being challenges that needed to be met there. 
They concluded that it is essential to address both their 
personal and their professional needs and expectations in 
order to attract and retain them in those remote areas [3]. 
Wasserstrum et al. [8] studied the effects of the financial 
grants to attract residents to remotely located hospitals 
between 2012 and 2014. Those authors reported that 
the medical students who chose a residency program in 
the remotely located areas gave more importance to the 
financial grants in their decision-making than those who 
chose residency program in centrally located medical 
centers. Another study exploring this incentive program 
evaluated 500 fifth-year medical students from a sin-
gle university in Israel: approximately 30% of those stu-
dents indicated that the monetary grants tempted them 
to consider a residency in the periphery of Israel [30]. 
Thus, despite the great effort and heavy monetary invest-
ment, the effect of those programs was only partial [27]. 
It is rather trivial to question whether those 1 billion NIS 
could have been invested more efficiently to strengthen 
the healthcare system in the periphery of Israel.

Israeli medical training
In Israel, medical education consists of either a 6-year 
program (divided into 3 years of pre-clinical education 
and 3 years of clinical training) or a 4-year graduate pro-
gram (divided into 2 years of pre-clinical education and 
2 years of clinical training). Both are followed by a man-
datory year of internship. Graduates of foreign medical 
schools must take a medical qualification examination 
and complete the same mandatory year of internship. 
The internship location for both Israeli and foreign medi-
cal school graduates is determined by the Israeli Minis-
try of Health by using a lottery system on the basis of the 
student’s list of preferences. The residency length ranges 
from 3 to 7 years, depending upon the field of specialty. 
The application is made directly by the student and the 
admission to residency in the desired department is 
made directly by the institution without any governmen-
tal intervention or standardization of the number of resi-
dents in each department or medical field [31].

Nearly 60% of the physicians in Israel obtained their 
medical degree in a foreign country [31]. While the pro-
fessional level of medical education in Israeli institutions 
is considered high, the quality of foreign medical schools 
varies considerably. Certain institutions, such as those in 
Hungary or Jordan, demonstrate excellent levels of train-
ing, as shown by their graduates’ superior performance 
rates in Israeli certification examinations, while other 
institutions, mostly located in non-OECD countries, have 
generally failed to provide adequate medical training, 
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resulting in inadequate medical competence among some 
of their graduates [28, 32, 33]. Consequently, the "Yatziv" 
reform was implemented to prevent graduates of those 
medical schools from obtaining an Israeli medical license. 
According to data from the Ministry of Health, 60% of 
the graduates of foreign medical schools who received a 
license to practice in 2022 had studied in medical schools 
that will no longer be considered for an Israeli license as 
of from 2025 [28, 32]. This will particularly impact Israel’s 
remotely located medical centers. For example, 62% and 
46% of the doctors in the Ziv Medical Center in Safad 
and the Galilee Medical Center in Nahariya (both located 
in northern Israel) studied in foreign medical schools 
that were excluded by the "Yatziv" reform, compared to 
only 9% of physicians in Tel-Aviv Medical Center, which 
is located in central Israel, studied in such schools [33].

The present study evaluated Israeli medical students’ 
considerations during their last year of medical school 
with regard to choosing a residency program in remotely 
located medical institutions, and what incentives might 
influence their choice. The results of this study are espe-
cially important at present when the Ministries of Health 
and Finance together with the Israeli Medical Associa-
tion are about to sign a new collective agreement, with 
the intention of helping to guide decision-making by 
those policymakers.

Methods
This study included Israeli medical students who studied 
in Israeli universities and those who studied in foreign 
medical schools during their final year of medical edu-
cation and before the start of their year of internship. 
We did not receive any official information regarding 
the details of the Israeli or foreign medical students. A 
"remotely located hospital" was defined according to the 
list of hospitals selected by the Israeli Ministry of Health 
in the 2011 physicians’ collective agreement as eligible 
for the financial incentive program [27].

Students were recruited voluntarily between July and 
November 2022 via invitations distributed by Israeli fac-
ulties of medicine or through Facebook and WhatsApp 
groups. A total of 704 Israeli medical school graduates 
had participated in the internship lottery in January 2022 
(a single lottery for local medical school graduates takes 
place during the last year of medical school). A total of 
1936 Israeli students from foreign medical schools par-
ticipated in 5 consecutive lotteries for foreign graduates 
that took place during 2023 (there are multiple lotteries 
for foreign medical students every year taking place upon 
completion of medical education) [34]. We used those 
numbers as estimators for the number of students in each 
group. Inclusion criteria were Israeli medical students of 
all ages, sex, and ethnicities who were in their final year 

of medical education in all faculties of medicine in Israel 
and abroad. Students who completed the questionnaire 
were entered into a lottery for a chance to win a laptop 
computer. The study was approved by the Sheba Medi-
cal Center institutional review board (SMC-22-9360) in 
accordance with the Declaration of Helsinki, and all par-
ticipants provided informed consent in the questionnaire.

Study questionnaire
We built an online questionnaire (supplementary mate-
rial 1) previously validated by Israelis from different lin-
guistic backgrounds (Hebrew, Russian, Arabic, English). 
The questionnaire included multiple-choice demographic 
questions and a 5-point Likert scale questionnaire on the 
effects of specific interventions on the decision to select 
a residency in a remotely located medical center on a 
scale ranging from 1 ("strongly disagree") to 5 ("strongly 
agree"). The questionnaire was concluded with the item 
"No incentive could influence me to start my residency in 
a remotely located institution."

Statistical analysis
Categorical variables were described by frequency and 
percentage. Continuous variables were summarized by 
median and range. Chi-square or Fisher’s exact test and 
the Mann–Whitney U test were used to study categorical 
and continuous variables, respectively. The Benjamini‒
Hochberg procedure (false discovery rate) was used to 
adjust the p-values to avoid errors due to multiple com-
parisons. Results of the 5-point Likert scale results are 
usually considered as ordinal rather than continuous data 
[35]. Therefore, responses were clustered into two cate-
gories: "incentive receptive" (scores 4 and 5 representing 
agree and strongly agree) versus "non-receptive" (scores 
1–3 representing strongly disagree, disagree and neutral). 
A univariable logistic regression model was created to 
study factors associated with incentive receptivity. The 
multivariable logistic regression model included variables 
meeting a p-value < 0.2 in the univariable analysis after 
correction for multiple comparisons. All p-values were 
two-sided, and p-value < 0.05 was considered statistically 
significant. Data were analyzed using R software (version 
4.1.2).

Results
Study population
A total of 522 students responded to the questionnaire. 
The median age was 30 years (range 23–58), 52% were 
females, 86% were Jewish, and 13% were Arabs. There 
were 405 (78%) participants who studied in local medi-
cal schools (405/704 [58%] in the class of 2023 [34]), and 
117 (22%) students who studied abroad (117/1936 [6%] of 
the foreign students who entered the internship lotteries 
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in 2023). Most of the students were married or in a long-
term relationship, and 70%, 23%, and 5% of the students 
had lived during their childhood in the central, northern, 
and southern Israeli regions, respectively, while 2% had 
been raised abroad. A total of 219 (42%) students had at 
least one medical clerkship in a remotely located hospi-
tal in Israel, and 120 (24%) students selected at least one 
such hospital among their top five choices in their list of 
preferences for their internship year (Table 1).

Only 69 (13%) students reported that they prefer to 
enroll in a residency program in a remotely located medi-
cal center (strongly agree, 4.5%; agree, 8.6%). Table  2 
presents univariable and multivariable logistic regres-
sion analyses of factors associated with their choice. The 
factors that were significantly associated with that pref-
erence in the multivariable analysis were non-Jewish 
religion, currently residing in those areas, and parents 
residing in those areas. Notably, neither medical educa-
tion nor a clerkship in remotely located institutions were 
associated with this preference in the multivariable anal-
ysis. In addition, 79% of the students responded that they 
believe the Soroka Medical Center in Be’er Sheva is dif-
ferent from the other medical centers listed as "remotely 
located" hospitals in the 2011 incentive programs, given 
that it is a university-affiliated tertiary center.

Incentive responsiveness
The results of the 5-point Likert scale that evaluated dif-
ferent suggestions for incentive programs are presented 
in Fig. 1. They are given in order of their total receptiv-
ity (the percentage of students agreeing and strongly 
agreeing that it may positively influence them to choose 
a remotely located residency program). The most influ-
ential incentives noted by the students were: 1. govern-
ment assistance in acceptance to and financial support 
for a future fellowship abroad; 2. a financial grant; and 3. 
fewer on-duty hours. The least influential incentives were 
a payment for medical school tuition and a startup/tech-
nology-combined residency program. However, it should 
be noted that most of the participating students were 
studying in universities in Israel, where the total medical 
school tuition is approximately 80K NIS for a 6-year pro-
gram, significantly lower than the tuition of universities 
abroad. Notably, only 7% of the students responded that 
no incentive program would influence them to choose a 
residency in remotely located institutions. Moreover, stu-
dents who reported a preference for them were not more 
receptive to incentives (p-value = 0.52).

Supplementary Table  1 presents differences in their 
receptivity to incentives between participants who stud-
ied medicine in Israel and those who studied abroad. 
There was no difference between the two groups regard-
ing the percentage of the students who indicated that 

Table 1 Students’ characteristics and demographics

Characteristic n = 522

Institution and program

Bar‑Ilan University—3/4 year program 68 (13%)

Ben Gurion University—6‑year program 54 (10%)

Hebrew University—6‑year program 102 (20%)

Technion Institute—6‑year program 63 (12%)

Tel Aviv University—4‑year program 38 (7%)

Tel Aviv University—6‑year program 80 (15%)

Foreign medical schools 117 (22%)

Gender: female 270 (52%)

Age, years (range) 30.0 (23–58)

Religion

Jewish 448 (86%)

Arab 66 (13%)

Other 8 (2%)

Family status

Single 190 (36%)

Married/long‑term relationship 329 (63%)

Divorced 3 (1%)

Have children 129 (24%)

Socioeconomic background

Below average 51 (10%)

Average 319 (62%)

Above average 143 (28%)

Geographical region in childhood

Center 340 (70%)

North region 110 (23%)

South region 24 (5%)

Abroad 10 (2%)

Geographical region of parents

Center 336 (70%)

North region 107 (22%)

South region 22 (5%)

Abroad 13 (3%)

Geographical region at present

Center 327 (68%)

North region 113 (23%)

South region 37 (8%)

Abroad 6 (1%)

Geographical region of spouse’s parents

Center 235 (68%)

North region 78 (22%)

South region 16 (5%)

Abroad 19 (5%)

Spouse’s work type

Flexible or remote working option 166 (44%)

Not flexible 161 (42%)

Not working 23 (6%)

Other 35 (9%)

Residency type
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no incentive could influence their decision to choose a 
residency program in remotely located medical centers. 
However, students in the latter group were more recep-
tive to direct financial incentives: medical school tuition 
payment, a higher salary, and government subsidy for the 
purchase of an apartment near the hospital.

Table 3 presents univariable and multivariable logistic 
regression models evaluating the association between 
various factors and incentive receptivity as reported 
by the students. Factors significantly associated with 
decreased responsiveness were male sex and older age. 
Surprisingly, current dwelling in a remotely located 

region was not associated with incentive receptivity in 
the multivariable model. We further explored the two 
most influential incentives reported by the students, 
government assistance in acceptance to and financ-
ing of a future fellowship abroad and a financial grant. 
Univariable and multivariable logistic regression analy-
ses of factors associated with receptivity to government 
assistance for a fellowship abroad are presented in Sup-
plementary Table  2, and the only factor that reached a 
level of significance was the preference for a surgical resi-
dency. Supplementary Table  3 presents the univariable 
and multivariable logistic regression analyses of factors 
associated with receptivity for a financial grant, and the 
only variable that reached a level of significance was the 
choice of a remotely located hospital for internship.

Discussion
In the former Israeli Medical Association collective 
agreement with the major physicians’ employers (govern-
ment and health maintenance organizations [HMOs]), 
almost 1 billion NIS was invested to attract young phy-
sicians to residency programs in remotely located insti-
tutions. A new agreement is imminent, and we aimed to 
gauge the effectiveness of different possible incentives to 
attract residents to those hospitals. The main finding of 
this study was that only 7% of the students stated that no 
intervention could influence them to select a remotely 
located residency program. This finding indicates that 
selection of the right interventions may very well achieve 
the goal of increasing the number of students who select 
those residency programs.

Table 1 (continued)

Characteristic n = 522

Surgical 171 (33%)

Non‑surgical 266 (51%)

No residency desired 3 (1%)

Not yet decided 82 (16%)

Clerkship in remotely located institution during medical 
school

219 (42%)

Remotely located institution was in top 5 choices for internship

Yes 120 (24%)

No 326 (64%)

Not yet participated 63 (12%)

Specific department desired for residency

No 286 (55%)

Yes 229 (44%)

Personal preference of residency in remote area 69 (13%)

Table 2 Univariable and multivariable logistic regression analyses of factors associated with a preference for residency program in 
remotely located institution

* P-values were corrected for multiple comparisons using the Benjamini–Hochberg procedure (false discovery rate)

† Variables with p < 0.2 in the univariable model were introduced into the multivariable model

Characteristic OR (95% CI); p*

Univariable Multivariable †

Gender: male 1.68 (1.01–2.83); 0.085 1.55 (0.84–2.90); 0.16

Age, years 1.01 (0.94–1.08); 0.80

Israeli vs. foreign medical school 0.52 (0.30–0.92); 0.04 0.67 (0.30–1.56); 0.34

Medical education in remotely located university 1.79 (1.02–3.07); 0.07 1.81 (0.76–4.44); 0.19

Family status (single/divorced vs. married) 0.96 (0.56–1.62); 0.93

Children (0 vs. ≥ 1) 0.78 (0.45–1.39); 0.48

Religion (non‑Jewish vs. Jewish) 5.10 (2.86–9.02); < 0.001 2.35 (1.02–5.34); 0.04

Socioeconomic background (average/below average vs. above average) 1.75 (0.95–3.44); 0.14 0.78 (0.37–1.68); 0.51

Dwelling in remote region at childhood (vs. center/abroad) 5.63 (3.22–10.0); < 0.001 1.33 (0.54–3.50); 0.54

Dwelling in remote region at present (vs. center/abroad) 7.81 (4.31–14.8); < 0.001 3.67 (1.66–8.47); 0.002

Dwelling in remote region of parents/spouse’s parents at present (vs. center/abroad) 6.00 (3.33–11.3); < 0.001 2.85 (1.06–7.42); 0.03

Desired residency type (surgical vs. non‑surgical) 1.02 (0.58–1.77); 0.93

Clerkship in remotely located institution during medical school 2.26 (1.36–3.82); 0.01 0.96 (0.4–2.22); 0.93
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The incentive selected by the students as most influ-
ential in their decision to choose a remotely located 
residency program was government assistance in find-
ing and funding a future fellowship program abroad. 

This incentive was more influential among students who 
reported a preference for surgical residency. This find-
ing aligns with the reports in the literature that prestige 
and career prospects are often more significant factors 
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Fig. 1 Results of 5‑point Likert scale questionnaire evaluating Israeli medical students’ receptivity to different suggested incentives. Variables are 
ordered by their receptivity (the percentage of students who agree and strongly agree that the program could affect their decision). The number 
of students is listed in each box

Table 3 Univariable and multivariable logistic regression analyses of factors associated with receptiveness to incentives

* P-values were corrected for multiple comparisons using the Benjamini–Hochberg procedure (false discovery rate)

† Variables with p < 0.2 in the univariable model were introduced into the multivariable model

Characteristic OR (95% CI); p*

Univariable Multivariable †

Gender: male 0.55 (0.35–0.86); 0.03 0.42 (0.22–0.78); 0.007

Age, years 0.92 (0.86–0.97); 0.03 0.91 (0.83–0.98); 0.02

Israeli vs. foreign medical school 1.46 (0.87–2.39); 0.23

Medical education in remotely located university 2.44 (1.33–4.85); 0.03 3.42 (1.29–9.63); 0.02

Family status (single/divorced vs. married) 0.92 (0.59–1.46); 0.79

Children (0 vs. ≥ 1) 1.09 (0.65–1.79); 0.79

Religion (non‑Jewish vs. Jewish) 0.96 (0.52–1.86); 0.90

Socioeconomical background (average/below average vs. above average) 1.64 (1.02–2.63); 0.12 1.72 (0.92–3.20); 0.09

Dwelling in remote region at childhood (vs. center/abroad) 1.23 (0.73–2.12); 0.56

Dwelling in remote region at present (vs. center/abroad) 1.64 (0.98–2.85); 0.14 1.28 (0.54–3.15); 0.58

Dwelling in remote region of parents/spouse’s parents at present (vs. center/abroad) 1.33 (0.82–2.20); 0.35

Desired residency type (surgical vs. non‑surgical) 0.66 (0.40–1.08); 0.18 0.78 (0.42–1.46); 0.44

Clerkship in remotely located institution during medical school 1.56 (0.99–2.52); 0.14 0.55 (0.24–1.3); 0.16

Remotely located hospital in first 5 choices for internship 3.56 (1.81–7.86); 0.01 3.46 (1.37–10.6); 0.01
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for students pursuing surgical residencies than family 
or residency location [16–19]. McClintock et al. showed 
that pursuing fellowship training was associated with 
the desire to have an academic career, being involved 
in teaching, and hold leadership positions among gen-
eral surgery residents [36]. Such incentives could ben-
efit remotely located institutions in two ways: first, by 
returning physicians who had been skilled abroad to 
their remotely located institutions, and second, by ful-
filling students’ aspirations for personal development 
by providing fellowships abroad. Other incentives that 
were noted by students as being influential were financial 
grants and the shortening of on-call shifts, a topic that is 
currently under debate in Israel. In September 2023, on-
call hours were shortened only in remotely located hos-
pitals and in specific fields (internal medicine, geriatrics 
and emergency medicine) from 26 to 21 h. The effect of 
this intervention has not yet been studied.

Similar to previous reports, present dwelling and the 
presence of a parent were associated with a preference 
for a residency program in remotely located institutions 
[1, 37–40]. It is noteworthy that neither studying in a uni-
versity located in a remote area nor performing a medical 
clerkship in a remotely located hospital was indepen-
dently associated in the multivariable analysis with the 
preference for completing a residency program in those 
locations, as also reported by others [9, 37, 40]. This 
might indicate that of those who studied in the periph-
ery, the preference for that location lies on their baseline 
characteristics rather than on the actual peripheral expo-
sure during medical school. Nonetheless, in the multivar-
iable logistic regression that examined the characteristics 
of students who were receptive to incentives revealed 
that medical education in a remotely located univer-
sity was indeed significantly associated with incentive 
responsivity as an independent factor, although a single 
clerkship was not. This suggests that prolonged exposure 
to remotely located hospitals through medical education 
may increase students’ willingness to enroll in their resi-
dency programs if appropriate incentives are provided, 
whereas a brief clerkship may not have the same effect. 
One possible explanation is that students who complete 
their entire education at a peripheral university often 
move to and become integrated into the surrounding 
communities, gaining exposure to local opportunities, 
culture, and mindset. This level of immersion is unlikely 
to occur during a short clerkship.

Furthermore, this study revealed differences between 
medical students who studied medicine abroad and those 
who studied locally. The former group was more receptive 
to financial incentives, such as governmental subsidies 
for purchasing an apartment near the hospital, higher sal-
aries, and government reimbursement for medical school 

tuition. Tuition reimbursement and educational loans are 
used in some countries as an incentive to attract students 
to work in remote areas [4]. Such incentives may be par-
ticularly attractive to Israeli students who studied medi-
cine abroad and who had borne the higher tuition costs 
compared to Israeli schools. Understanding the desires 
and needs of Israeli medical students who study abroad 
is crucial for effective intervention given that more than 
one-half of the newly licensed physicians in Israel in 2022 
were graduates of foreign medical schools.

Research or startup programs in remotely located 
hospitals were found attractive by some participants, 
however, not as attractive as the financial incentive. Spe-
cifically, while 69% and 68% of the students were recep-
tive to government aid for a fellowship abroad and to 
financial grants, respectively, only 49% and 47% were 
receptive to research and startup programs in periph-
eral hospitals, respectively. Furthermore, although the 
program of establishing centers of excellence by staffing 
leading physicians from abroad or from centrally located 
hospitals was not chosen by the students as one of the 
most influential incentives, it is important to consider 
the potential benefits of such an approach to assist in the 
process of applying for fellowships abroad through their 
connections and influence and their adding prestige to 
the teaching staff.

Most of students in our cohort distinguished between 
Soroka Medical Center and other hospitals designated 
as "remotely located" in the 2011 agreement, primar-
ily because it is the only remotely located university-
affiliated tertiary medical center that participated in the 
incentive program. It is currently the sole hospital in 
the Negev area, a semi-desert region in southern Israel 
covering about 60% of the country’s territory. Although 
located in the heart of Be’er Sheva, the district’s capital, 
Soroka was ranked only between the 7th and 11th place 
in students’ preferences for internship placements among 
Israeli medical school graduates between 2022 and 2024 
[34]. This ranking highlights the challenges Soroka faces 
in attracting medical students compared to tertiary cent-
ers in central Israel. The hospital’s inclusion in the 2011 
incentive program was part of a government effort to 
strengthen the Negev area and specifically Soroka, as was 
also recommended by the "Afek" committee [41]. The dif-
ficulties in recruiting interns to this hospital suggest that 
staffing challenges in Israel’s remote areas are influenced 
not only by technological or professional factors but also 
by geographic location. As noted earlier, the findings of 
our study as well as those of others [3, 42] indicate that 
students with personal or parental ties to remote areas 
are more likely to prefer residency in those areas. There-
fore, we believe that enhancing and initiating programs 
like the "Ilanot" program, which targets and supports 
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students with "significant ties" to remote regions, could 
help recruit students who might eventually remain and 
practice there. However, the preference of medical stu-
dents originally from remote regions could face legal 
challenges.

This study has several limitations. Some argue that 
incentives that are based exclusively upon the choice of 
residency location may potentially allocate resources 
to physicians who would have made the same decision 
without them [8]. Furthermore, the concern of bias is 
common in this type of research. Those planning a resi-
dency in the remote regions might not want to forgo the 
opportunity to receive a grant, thus introducing confir-
mation bias [8, 27]. However, this study shows that stu-
dents who maintained a preference for residency in those 
regions were not more receptive to incentive programs. 
Furthermore, factors, such as present personal or paren-
tal dwelling in the periphery, and geographical region in 
childhood—factors that are usually associated with the 
choice of periphery practice [6, 8, 43]—were not associ-
ated with incentive receptivity in the current study. In 
addition, because Israel is relatively small in size, it is 
somewhat difficult to compare its remote or rural areas 
with those in larger countries, such as Australia, or Can-
ada. However, we believe the public perception of these 
areas is similar, and that medical staffing challenges are 
common to them all. Therefore, it is possible to draw rel-
evant conclusions from the Israeli experience to other 
countries. Additionally, this study did not differenti-
ate between hospitals based on their distance from the 
center, whether they are located in ’mid’ or ’far’ regions. 
Future research is needed to assess whether students 
perceive these hospitals differently. Finally, conclusions 
regarding the way incentives may or may not affect deci-
sions of students graduating abroad are limited by the 
low percentage of participants from this subgroup. Fur-
ther research involving this group is warranted, especially 
given that this study showed group differences in incen-
tive receptivity. A strength of this report is the relatively 
high number of students who participated, reflecting 
almost 60% of the graduates from Israeli medical schools 
in 2023.

Policy implication
Based upon the findings of this study, we recommend 
that several key considerations should be addressed in 
the negotiations between the Ministry of Health, the 
Ministry of Finance, and the Israel Medical Association 
in the new physician agreement. Financial grants and 
increasing staffing ratios alone are insufficient, while 
innovative incentive programs are pivotal and should be 
tailored according to the region and hospital’s needs. The 
latter could include government support in registration, 

admission, and financing of fellowships abroad, as well 
as staffing remotely located hospitals with leading phy-
sicians. Moreover, it is important to strengthen pro-
grams that target and cultivate students and youth with 
close ties to peripheral regions as the next generation of 
physicians and by providing preferential admission allo-
cations for them in medical schools. Additionally, com-
prehensive programs that consider the needs of residents’ 
families, such as childcare, spouse employment, and 
housing subsidies near hospitals, are needed. This study 
also highlights the necessity of tailoring incentives to 
different populations, since preferences differ between 
graduates of Israeli and foreign medical schools. Finally, 
providing combined residency and sub-specialty pro-
grams with central tertiary medical centers should also 
be considered.

Conclusion
This study reports the attitude of today’s Israeli medi-
cal school graduates toward various elements of incen-
tive programs aimed at attracting them to a residency in 
remote locations. Government intervention should be 
tailored to fit these graduates’ needs and preferences in 
order to be more influential and cost-effective. Additional 
studies are needed to evaluate the preferences of Israeli 
medical students attending foreign institutions, given 
their underrepresentation in this study. Moreover, future 
research will be needed to compare the results of the cur-
rent study with the students’ ultimate decisions once the 
new incentive programs are in place.
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