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Abstract

Gurion University School of Medicine, Be'er Sheva, Israel.

orthopedic surgery are interesting and challenging.

Background: Choosing a medical specialty requires medical students to match their interests and social-cultural
situations with their perceptions of the various specialties.

Objectives: Examine Israeli 6th-year medical students’ perceptions of six key specialties: pediatrics, orthopedic
surgery, anesthesiology, obstetrics/gynecology, general surgery and family medicine.

Methods: Questionnaires distributed to 355 6th-year students from three successive classes (2008-2010) of 6th-year
students at the Hebrew University — Hadassah School of Medicine, Jerusalem, Israel and the 2010 class of the Ben

Results: Responses were obtained from 234 students, for a response rate of 66%. Pediatrics and obstetrics/
gynecology were the specialties most often under positive career consideration by individual students.
Anesthesiology and general surgery were least often under positive career consideration and were viewed as being
in a workforce crisis. Pediatrics and family medicine, found to be especially popular among women, were perceived
by 58% and 78% of respondents, respectively, as providing reasonable ratios of lifestyle to income. None of the
students thought the same about general surgery and only 28% thought so about anesthesiology. Pediatrics
and obstetrics/gynecology were reported to afford a controllable lifestyle by 63% and 8%, respectively, With
respect to positive career considerations and lifestyle perceptions, there were no differences between the
opinions of men and women students. Differences between genders arose in responses to queries of whether
a specialty was interesting and challenging. Women were more likely than men to perceive pediatrics and
family medicine as interesting and challenging while men were more likely to think that general and

Conclusions: Knowing the medical students’ perceptions of the various specialties should help in understanding the
maldistribution of physicians among the various specialties. Such data can also be an important input into the efforts
of the healthcare leadership to promote a specialty distribution that matches the population’s evolving needs.

Keywords: Medical education, Residency, Medical specialties, Medical students, Marketing research

Background

Selecting a career is one of the most important decisions
made during a lifetime. The decision requires that
individuals match their interests, social situations
and cultural backgrounds with a specific vocation. The
individual generally gathers information about a number

* Correspondence: charles_weissman@yahoo.com

'Department of Anesthesiology and Critical Care Medicine, Hadassah-
Hebrew University Medical Center, Hebrew University Hadassah School of
Medicine, POB 12000, Jerusalem 91120, Israel

Full list of author information is available at the end of the article

( ) BiolMed Central

of careers from a variety of objective and subjective
sources to form an opinion of the occupation [1]. Medical
students must make a two or three-step career decision.
The initial decision is the educational choice to become a
physician and attend medical school [1]. The second
decision is the occupational choice of one of the more
than 20 medical specialties for residency training. A
further step is deciding whether to pursue further
training and, if yes, in which subspecialty.

The medical specialties differ greatly in work settings,
skill sets, duties, responsibilities and professional interests,

© 2013 Weissman et al; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative
Commons Attribution License (http/creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly cited
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so that they essentially constitute a group of distinct occu-
pations [2,3]. Therefore, choosing a specialty is complicated
and made even more problematic by modern medical care
becoming increasingly complex, resulting in increasing
specialization and sub-specialization. Simultaneously,
as populations continue to grow, so does the demand
for more primary care physicians. The distribution of
physicians among the primary, secondary and tertiary
specialties is a function of the number of medical school
graduates, their choice of specialties, and the number of
available residency and fellowship training positions.

Israel is beset by a looming shortage of physicians, an
inadequate number of medical school graduates and a
maldistribution of physicians among the various spe-
cialties, with shortages in areas such as general surgery
and anesthesiology. This problematic situation requires
healthcare system leadership to gain additional insights into
issues concerning the physician workforce, such as medical
students’ perceptions of the various specialties. Knowing
these perceptions is especially important for discerning why
some specialties are more popular than others among the
medical students.

This study is a component of a larger investigation of the
processes Israeli medical students utilize when selecting
medical specialties [4,5]. It specifically explores a key
component in the second decision step enumerated
above (i.e. decisions about which specialty to pursue),
namely final (6th) year medical students’ perceptions
of six key specialties: (pediatrics, orthopedic surgery,
anesthesiology, obstetrics/gynecology, general surgery, and
family medicine). The study examines student perceptions
of both the professional and non-professional aspects of
these specialties. The interest in the latter is due to the
many studies showing the importance that the current gen-
eration of medical students attaches to balancing profes-
sional obligations with free-time (child-rearing, family time)
and a controllable lifestyle with financial compensation
[6-8]. The objective of the study was to better understand
how and why medical students, both male and female,
would choose or reject one of these specialties for residency
training and career.

Methods

The methods used in this study were adapted from
marketing research methods and have been described
elsewhere [5]. Briefly, this methodology proposes that
when a consumer’s (i.e. students) criteria match his/her
perceptions of a product’s (i.e. specialty) features, the
likelihood of a purchase (selecting the specialty) increases.
Therefore, to provide insights into the selection process,
this study examined the two sides of the marketing
equation: both the students’ selection criteria and their
perceptions of the various specialties. This was accom-
plished using a questionnaire designed to elicit (1) the
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importance of each of the 25 criteria with respect to the
students’ choice of a medical specialty; (2) their perceptions
(16 items) of how six key specialties (pediatrics, orthopedic
surgery, anesthesiology, obstetrics/gynecology, general
surgery and family medicine) rate on each of the 25 criteria;
(3) their level of consideration in pursuing a career in each
of these specialties; and (4) demographic data. A 5-point
Likert scale was used for answering the questions related to
the first three items in this list.

The study focused on four specialties mirroring those
practiced by the investigators (family medicine, obstetrics/
gynecology, orthopedic surgery and anesthesiology)
plus pediatrics and general surgery. This provided in-
formation on two primary care specialties (pediatrics
and family practice) and two surgical specialties (general
and orthopedic surgery) plus obstetrics/gynecology and
anesthesiology. General Internal Medicine was not chosen
because Internal Medicine is usually a “pass through” resi-
dency i.e. a way-station on the way to sub-specialization.
Only a minority of Israeli internal medicine residents do
not sub-specialize®.

The questionnaires underwent two pilot studies to
examine ease-of-use and determine whether modifications
were needed. Each of these initial studies included fifteen
6th-year medical students. During the pilot studies, infor-
mation was elicited on 17 items for each of 10 specialties.
However, many of the respondents failed to answer all the
questions because of the excessive time it was taking to
complete the forms. Therefore, the number of specialties
was reduced to six to provide information on two primary
care specialties (pediatrics and family practice) and two
surgical specialties (general and orthopedic surgery) plus
obstetrics/gynecology and anesthesiology [5].

The questionnaire’s final version was distributed to
three successive classes (2008—2010) of 6th-year students
at the Hebrew University — Hadassah School of Medicine,
Jerusalem, Israel and the 2010 class of the Ben Gurion
University School of Medicine, Be'er Sheva, Israel. These
two schools were chosen because they are the investigators’
home institutions. This allowed them to insure a high
response rate.

Portions of these data have been reported in a meth-
odological validation (5). This study was approved by
the Institutional Review Board of the Hadassah Medical
Organization.

For statistical analysis, all the points on the Likert
Scale were treated as continuous variables. The Likert
Scale data were subjected to both hierarchal cluster analysis
and factor analysis. In the latter, varimax rotation was used
with set eigenvalues of 21.0. When reported as categorical
data, the 5-points of the Likert Scale were reduced to three
categories (the percentages of the responses from the two
points representing negative responses were added together
as were the percentages of two points representing positive
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responses plus the middle point). The percentage of
responses for each of the three categories was calculated.

Analysis focused on two issues. (1) The students’ percep-
tions of each of the six specialties and how the perception
patterns differed between the various specialties. (2) The
differences between the selection criteria and perceptions
of students considering and not considering pursuing a
career in each of the specialties. For this analysis the replies
of the students who chose one of the two negative points
on the 5-point Likert Scale to the query “are you consider-
ing a career in this specialty” were compared to those of
the students who chose one of the two positive points; i.e.
the neutral choice was not included in the analysis.

These data were managed with Excel 2003° (Microsoft
Inc., Redmont, WA) and analyzed using Systat Version
12° (Systat Inc. San Jose, CA). Categorical data are presented
as frequency distributions. Chi-squared analysis was
performed for binomial responses. Two-tailed Student’s
t-tests compared continuous variables and Bonferroni
corrections were employed for multiple comparisons.
Based on prior investigations demonstrating significant
differences in interests and selection criteria between
the genders [9,10], it was decided during the study’s
design phase to separately evaluate data from male and
female students.

Results
A response rate of 66% (234 of 355 questionnaires) was
obtained. Of the respondents, 52% were women and 53%
were single. The male students were older (p<0.001) than
the female ones.

As indicated in Figures 1 and 2, the selection criteria
rated most highly were “interesting and challenging
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specialty”, “family time”, and “controllable lifestyle”. The
criterion rated lowest was “work limited hours”, while “high
salary” and “private practice” received intermediate ratings.

The medical students’ perceptions of all six specialties
are found in Table 1, which displays the percentage of
agree/highly agree replies on the 5-point Likert Scale.
Each specialty had a distinct profile. Pediatrics and
obstetrics/gynecology were the specialties most often
reported as being under positive consideration for a career
both by the students themselves and by their peers.
Anesthesiology and general surgery were least often being
positively considered as careers by the students and both
were thought to be in workforce crises. There were no
differences in the findings between the two schools.

Hierarchal cluster analysis revealed the following cluster
of criteria: controllable lifestyle, family time, and working
limited hours. Factor analysis included the following
factors: (1) working limited hours and family time with
long working hours as a reciprocal or inverse member®
(2) high salary and specialty being highly considered by
colleagues; and (3) long working hours with reciprocal
member, the ratio of lifestyle to income.

Only a few differences were found between the percep-
tions of male and female students of each of the specialties
(Table 2). The women students had a more positive view of
pediatrics and family medicine than the men. Conversely,
the men had a more positive perception of orthopedic
surgery. Perceiving a specialty as interesting and chal-
lenging was a major determinant of positively considering
a specialty.

The differences between the perceptions and selection
criteria of students considering and not considering pur-
suing a career in each of the six specialties are found on

M Interesting and Challenging Specialty OHigh Salary ElPrivate Practice
100%
80%
60%
40%
- ﬂ]_,
0% T T T T T T
L @ ¢ & &
& 2 O & & Ry §©
<& S & B ~ ® &
= < & > X N
© & £ & N
& N <& © &
& v & @
Figure 1 Students’ selection criteria versus their perceptions of the six specialties. Three selection criteria are contrasted with students’
perceptions of the six specialties. An interesting and challenging specialty was reported to be an important/very important selection criterion by
almost all the students. Despite family medicine being considered by only 23% of the students as interesting/challenging it was selected as a
possible career choice by 19%.
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Figure 2 Students’ selection criteria versus their perceptions of the six specialties. Three of the selection criteria are contrasted with the
students’ perceptions of corresponding factors. Both a controllable lifestyle and family time were considered important/very important selection
criteria by many students. Pediatrics and family medicine were considered to afford both controllable lifestyles and family time.

Table 1 Medical students’ perceptions of the six specialties (n = 234)

Pediatrics  Anesthesiology General Orthopedic  OB/GYN Family
Surgery Surgery Medicine
Interesting and challenging specialty 46% 43% 62%+ 41%t 71%8*+t 25%*+ta
Advanced specialty 36% 44%* 35%*F 529%*F 69%*t 23%*+t§2
Boring specialty 21% 35%* 14%+ 30%*+ 7%*+t8 48%*ta
Stressful specialty 27% 74%* 94%*+ 48%*+t 81%*1§ 13%*+152
Affords controllable lifestyle 63% 249%* 0%*+ 11%*t 8%t 96%*+t§2
Possible to work limited hours 53% 17%* 2%+ 10%*+ 12%*t 91%*+t§2
Allows for family time 61% 23%* 0%*+ 10%*+ 7%*t 93%*+t§2
Long working hours 25% 62%* 97%*+ 75%*F 86%*+t 6%*+t§2
Prestigious specialty (population) 33% 59%* 78%*+ 49%*+t 71%*+§ 7%*1§a
Prestigious specialty (colleagues) 15% 10%* 46%*+ 34%*+1 61%*+1 2%*+1§2
Opportunity for private practice 58% 19%* 46%"+ 83%*+t 90%*++ 37%*+t§2
High salary 22% 21%* 32%*+ 79%*+t 84%*+t 30%%52
Reasonable ratio of lifestyle vs income 58% 20%* 6%+ 53%%t 45%t 78%*+1§2
Academic opportunities 45% 46% 58% 46% 78%*+t 8% +1§2
Specialty other students positively consider — 67% 19%* 6%+ 50%*++ 76%+t§ 32%*+ta
Specialty in crisis 7% 97%* 74%*+ 3%+t 3%+t 16%+1§2
Specialty | am positively considering 35% 9%* 20%* 16%* 34%+1§ 19%*42

* p<0.001 vs pediatrics

Values are the percentage
of agree/highly agree answers
on a5 point-Likert Scale

# p<0.001 vs anesthesiology.
1 p<0.001 vs surgery.

§ p<0.001 vs orthopedics.

2 p<0.001 vs OB/GYN.
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Table 2 Gender differences in the perceptions of the six specialties (Women: n=122; Men: n=112)

Males Females Males Females Males Females
Pediatrics Pediatrics Anesthesiology Anesthesiology General General
Surgery Surgery
Interesting and challenging specialty 38% 53%* 45% 42% 73% 51%*
Advanced specialty 34% 37% 39% 48% 37% 33%
Boring specialty 31% 129%* 37% 34% 1% 16%
Stressful specialty 27% 26% 70% 78% 95% 94%
Affords a controllable lifestyle 62% 64% 28% 20% 0% 0%
Possibility to work limited hours 56% 50% 21% 14% 1% 3%
Allows for family time 60% 62% 29% 18% 0% 0%
Long working hours 30% 21% 57% 67%* 99% 96%
Prestigious specialty (population) 30% 36% 5% 4% 75% 80%
Prestigious specialty (colleagues) 17% 13% 10% 11% 50% 43%
Opportunity for private practice 59% 58% 18% 22% 51% 42%
High salary 23% 21% 19% 22% 30% 33%
Reasonable ratio of lifestyle to income 57% 58% 22% 19% 4% 8%
Academic opportunities 50% 41% 45% 47% 63% 55%
Specialty in crisis 8% 6% 97% 96% 81% 68%
Specialty other students positively consider 69% 66% 0% 19%* 7% 5%
Specialty | am positively considering 24% 45%* 14% 5% 32% 9%*
Males Females Males Females Males Females
Orthopedic Orthopedic Obstetrics/ Obstetrics/ Family Family
Surgery Surgery Gynecology Gynecology Medicine Medicine
Interesting and challenging specialty 53% 30%* 64% 78%* 22% 27%*
Advanced specialty 58% 46%* 63% 76%* 22% 23%
Boring specialty 23% 36% 7% 8% 52% 449%*
Stressful specialty 51% 45% 78% 83% 13% 149%*
Affords a controllable lifestyle 14% 9% 8% 8% 96% 95%
Possibility to work limited hours 9% 10% 10% 13% 90% 93%
Allows for family time 11% 9% 6% 8% 91% 94%
Long working hours 79% 72% 83% 88% 6% 5%
Prestigious specialty (population) 48% 50% 64% 78%* 6% 9%
Prestigious specialty (colleagues) 34% 35% 53% 69%* 3% 1%
Opportunities for private practice 87% 78% 92% 87% 36% 37%
High salary 80% 77% 87% 69% 30% 31%
Reasonable ratio of lifestyle to income 55% 51% 48% 42% 78% 77%
Academic opportunities 48% 45% 79% 76% 9% 10%
Specialty in crisis 3% 4% 3% 3% 17% 15%
Specialty other students positively consider 58% 44%* 75% 78% 27% 36%*
Specialty | am positively considering 28% 6%* 32% 36% 13% 25%*

* vs males p <0.05.

Values are the percentage of agree/highly agree answers on a 5 point-Likert Scale.

Table 3. The research not only provides insight into the
students’ views of each of the specialties, but also the
interactions between their selection criteria, perceptions,
and interest in pursuing a specific specialty as a career.

For example, a specialty providing an opportunity for
private practice was deemed an important/very important
selection criterion by 51% of respondents (Figure 1),
while orthopedic surgery and obstetrics/gynecology were
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Table 3 Perceptions and selection criteria of students considering and not considering pursuing a career in each of the

specialties

Pediatrics Anesthesiology General surgery

Yes No Yes No Yes No
Specialty | am positively considering (n=75) (n=99) (n=21) (n=164) (n=41) (n=142)

32% 42% 9% 70% 18% 61%
Interesting and challenging specialty 76% 22% p<0.001 90% 34% p<0.001 90% 51% p<0.001
Advanced specialty 57% 23% p<0.001 67% 40% p<0.003 38% 33% NS
Boring specialty 7% 36% p<0.001 21% 42% p=0.003 5% 19% p<0.001
Stressful specialty 36% 18% p<0.023 84% 72% NS 95% 94% NS
Controllable lifestyle 68% 66% NS 35% 26% NS 0% 0% NS
Work limited hours 51% 58% NS 26% 19% NS 2% 2% NS
Allows family time 64% 63% NS 37% 24% NS 0% 0% NS
Long working hours 57% 23% p<0.001 67% 40% p<0.003 38% 33% NS
Prestigious specialty (population) 36% 27% p<0.05 11% 4% NS 76% 79% NS
Prestigious specialty (colleagues) 22% 10% p=0.03 26% 8% NS 63% 42% p=0.048
Opportunities for private practice 59% 60% NS 32% 16% NS 54% 42% NS
High salary 20% 21% NS 21% 21% NS 34% 31% NS
Ratio of lifestyle vs income 65% 54% NS 28% 20% NS 5% 6% NS
Academic opportunities 45% 45% NS 42% 43% NS 68% 55% NS
Specialty in crisis 8% 9% NS 95% 97% NS 73% 74% NS
Requested specialty 77% 56% p=0.007 0% 0% NS 17% 4% NS
Selection criteria
Bedside specialty 80% 66% p=0.004 63% 71% NS 63% 76% NS
Direct aid to patients 77% 77% NS 76% 78% NS 85% 74% NS
Direct patient care 69% 55% p=0.02 43% 65% NS 44% 66% p=0.009
Time for childrearing 87% 58% p<0.001 71% 72% NS 49% 81% p<0.001
Family time 92% 69% p<0.001 80% 80% NS 56% 88% p<0.001
Only daytime work 44% 18% p<0.001 19% 29% NS 7% 38% p<0.001
Work outside the hospital 1% 8% NS 14% 1% NS 2% 12% p<0.001
Long-term care 44% 32% NS 24% 46% NS 15% 49% p=0.002
Family orientation 45% 28% p=0.002 26% 39% NS 15% 42% p=0.002
Immediate satisfaction 49% 61% NS 79% 50% NS 90% 42% p<0.001
Operating room time 23% 53% p<0.001 29% 38% NS 71% 24% p<0.001
Performing procedures 35% 61% p<0.001 57% 46% NS 90% 33% p<0.001
Controllable lifestyle 68% 65% NS 67% 69% NS 46% 79% p=0.004
“Action” specialty 25% 48% p<0.002 43% 36% NS 73% 25% p<0.001
Without long-term care 1% 13% NS 24% 10% NS 12% 11% NS
On-cal as an attending 41% 33% NS 33% 35% NS 44% 34% p=0.008
High salary 47% 48% NS 62% 45% NS 49% 46% NS
Private practice 47% 56% NS 38% 50% NS 51% 49% NS
Prestigious specialty 8% 15% p<0.003 5% 12% p<0.037 27% 8% p=0.002
Prestigious specialty 8% 14% NS 5% 10% NS 24% 7% p=0.007
Interesting specialty 91% 93% NS 81% 93% NS 93% 91% NS
Gender (Female) 68% 42% p<0.001 29% 52% p<0.043 24% 62%
Marital status (Single) 47% 55% NS NS 52% 59% NS

87



Weissman et al. Israel Journal of Health Policy Research 2013, 2:19
http://www.ijhpr.org/content/2/1/19

Table 3 Perceptions and selection criteria of
specialties (Continued)

ing and not c
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ing pursuing a career in each of the

Orthopedic surgery Obstetrics/gynecology Family medicine

Yes No Yes No Yes No
Specialty | am positively considering (n=34) (n=155)) (n=74) (n=102) (n=41) (n=137)

15% 66% 32% 44% 18% 59%
Interesting and challenging specialty 88% 27% p<0.001 93% 55% p<0.001 68% 9% p<0.001
Advanced specialty 68% 47% p=0.036 84% 60% p<0.001 29% 23% NS
Boring specialty 6% 39% p<0.001 3% 12% p<0.001 18% 65% P<0.001
Stressful specialty 44% 50% NS 88% 80% NS 12% 15% NS
Controllable lifestyle 26% 7% p=0011 9% 7% NS 100% 94% NS
Work limited hours 12% 7% NS 1% 9% NS 93% 90% NS
Allows family time 18% 8% p=0.043 7% 6% NS 93% 92% NS
Long working hours 85% 74% NS 89% 84% NS 15% 4% P=0.028
Prestigious specialty (population) 59% 47% NS 71% 67% NS 8% 7% NS
Prestigious specialty (colleagues) 26% 38% NS 64% 57% NS 0% 3% NS
Opportunities for private practice 97% 79% p<0.001 88% 88% NS 30% 41% NS
-High salary 82% 77% NS 84% 81% NS 33% 31% NS
Reasnable ratio of lifestyle vs. income 62% 50% p=0.042 51% 39% NS 93% 73% p=0.004
Academic opportunities 62% 42% NS 81% 74% NS 15% 6% P=0012
Specialty in crisis 6% 3% NS 1% 4% NS 26% 15% NS
Requested specialty 62% 45% p=0.018 73% 73% NS 40% 28% NS
Selecion criteria
Bedside specialty 53% 77% NS 74% 74% NS 85% 72% p=0.036
Direct aid to patients 76% 77% NS 76% 75% NS 80% 79% NS
Direct patient care 35% 68% p=0.004 57% 65% NS 78% 57% p=0.042
Time for childrearing 50% 77% p=0.023 66% 73% NS 95% 63% p<0.001
Family time 62% 84% p=0.016 76% 79% NS 95% 74% p<0.001
Only daytime work 15% 34% p=0.001 26% 29% NS 51% 20% p<0.001
Work outside the hospital 6% 12% p=0.046 7% 12% NS 24% 5% p<0.001
Long-term care 15% 45% p<0.001 41% 35% NS 68% 28% p<0.001
Family orientation 15% 39% p=0.003 36% 31% NS 70% 24% p<0.001
Immediate satisfaction 79% 46% p<0.001 70% 48% p<0.001 34% 63% p=0.003
Operating room time 74% 28% p<0.001 53% 33% p<0.001 17% 46% p<0.001
Performing procedures 85% 39%% p<0.001 58% 41% NS 24% 55% p<0.001
Controllable lifestyle 68% 70% NS 59% 74% NS 83% 62% NS
“Action” specialty 59% 31% p<0.001 45% 34% p<0.008 15% 48% p<0.001
Without long-term care 9% 12% NS 1% 11% NS 10% 12% NS
On-cal as an attending 38% 37% p=0.029 37% 38% NS 27% 44% p=0.006
High salary 62% 43% p=0.024 53% 42% NS 46% 47% NS
Private practice 62% 45% p<0.001 58% 43% p<0.004 34% 56% p=0.022
Prestigious specialty (colleagues) 18% 9% NS 13% 12% NS 3% 18% p=0.002
Prestigious specialty (population) 53% 48% NS 11% 11% NS 2% 16% p=0.039
Interesting specialty 91% 92% NS 92% 91% NS 88% 93% NS
Gender (female) 18% 63% p<0.001 55% 47% NS 68% 46% p=0011
Marital status (single) 68% 50% p=0.021 43% 59% NS 44% 55% NS
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perceived by 83% and 90%, respectively, as permitting
private practice (Table 1). Furthermore, when students
positively considering these two specialties as careers
were compared to those not positively considering them,
the former significantly more often rated the selection
criterion, opportunity to practice privately, as important/
very important (Table 3). Conversely, family medicine was
perceived by only 37% of respondents as permitting an
opportunity for private practice (Table 3). Furthermore,
only 34% of those considering the specialty rated an
opportunity for private practice as an important/very
important selection criterion versus 56% who were not
considering it.

Another instance of such interaction was with the
selection criterion “work only daytime hours” (Figure 2),
reported as important/very important by 30% of the
students. Ninety percent and 53% of students perceived
that family medicine and pediatric specialists, respectively,
had the possibility to “work limited hours”. When students
positively considering these two specialties as careers were
compared to those who were not positively considering
them, the former significantly more often rated the
selection criteria, “work only daytime hours”, as important/
very important (Table 3). Alternately, few students posi-
tively considering careers in general and orthopedic
surgery perceived the specialties as being conducive to
working limited hours (2% and 10% of students re-
spectively), and were significantly less likely to consider the
selection criteria “work only daytime hours” as important/very
important than the rest of the students.

Discussion
This study provides Israeli healthcare leaders with informa-
tion about how a group of Israeli medical students perceive
six of the nine specialties with the greatest number of
specialists [11]. The concrete opinions the students
had about each of the six specialties elucidates medical
specialty perception patterns prevalent among Israeli
students, e.g. anesthesiology was universally unpopular
among both genders and was overwhelmingly perceived
as suffering from a workforce crisis. Moreover, this study
provides further insights into these perceptions by simul-
taneously examining how the students’ selection criteria
matched their perceptions. When assessed from the
marketing research perspective, these data provide the
vendors (i.e. healthcare system administrators, department
chairs and residency program directors) with objective
information on whether certain aspects of a specialty’s
working conditions, remuneration, or clinical spectrum
need to be changed to better align them with the students’
selection criteria.

For instance, practically no students perceived general
surgery as providing a controllable lifestyle or family time,
which were reported as important/very important selection
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criteria by 69% and 80% of respondents, respectively.
Additionally, <7% opined that the specialty provides a
reasonable relationship between lifestyle and income.
Therefore, it is not surprising that 74% perceived general
surgery as being plagued by a workforce crisis and
reported that only 6% of their colleagues were considering
it as a career.

These results reflect the notion that it is extremely
difficult to attract potential buyers (students) to a product
(specialty) they consider unappealing. In a market envir-
onment, unappealing products are usually modified to
meet consumers’ expectations, subjected to a different
marketing/sales strategy, or withdrawn from the market
[12]. The latter option is not relevant in the medical
specialty arena. Therefore, when marketing the various
specialties to medical students, the features perceived by
them as causing some specialties to be unattractive might
need modification to improve their appeal. Obviously,
such changes may not be easily implemented but could
be essential for specialties unable to attract sufficient
students to their residency programs. For example, in
the United States and other countries, efforts to modify the
general surgery specialty have met with some successes in
recruiting more residents, especially female ones [13,14].

In many countries, primary care specialties, such as
family medicine and pediatrics, are unpopular among
medical students due to uncontrollable lifestyles and the
poor relationship between lifestyle and income [15-17].
This situation is attributed to relatively low remuneration
and solo practices, often in rural areas, leading practitioners
to be at the beck and call of their patients [18]. In some
of these countries anesthesiology is a popular specialty
because it provides a controllable lifestyle with defined
working hours and excellent remuneration [14,19]. The
present study shows that in Israel the opposite is true.
Specifically, family medicine was perceived as affording
a controllable lifestyle, family time, and reasonable ratio of
lifestyle to income along with the possibility of working
limited hours. Pediatrics was similarly perceived. Both spe-
cialties were not considered to be experiencing workforce
problems and were more attractive to female students than
to male students, with 25% and 45% of female students
positively considering careers in family medicine and
pediatrics, respectively. This popularity is attributed to the
characteristics of the Israeli medical system where such
practitioners are largely employees of health maintenance
organizations working fixed hours with minimal on-call
duties and no in-patient responsibilities.

Anesthesiology was deemed by 97% of the respondents
to be suffering a workforce crisis and by only 0.5% of
respondents as being positively considered as a career by
of their colleagues. Although anesthesiology was perceived
as interesting and challenging by 43% of students, on par
with pediatrics and orthopedic surgery, it was perceived
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by the majority of students as not providing a controllable
lifestyle, high salary, the possibility of working limited
hours, or allowing for family time. Furthermore, it was
perceived as requiring long working hours and as having
an unfavorable ratio of lifestyle to income. These results
are not unexpected, given that Israeli anesthesiology is
plagued by a perennial shortage of physicians leading to a
vicious cycle of long working hours and many on-call
duties, thereby further discouraging medical students
from joining anesthesiology residency programs [20,21].
However, this study points to some features of the specialty
that could be remediated in order to break this cycle. These
include improved working conditions, compensation, and
image. Corrective measures in other countries, aimed at
similar issues, have successfully attracted medical students
to the specialty [19].

There were distinct differences between how the student’s
perceived each of the six specialties (Table 1); however,
within each of the specialties there were few disparities
between the responses of male and female students
(Table 2). As an example, 63% of the respondents reported
that pediatrics affords a controllable lifestyle, while only
8% reported that obstetrics/gynecology affords the same.
Yet, in both instances there were no differences between
the opinions of male and female students. In fact, most of
the gender differences were in response to the questions
of whether the specialty was boring or interesting and
challenging. For example, a higher proportion of women
perceived pediatrics and family medicine to be interesting
and challenging, while a higher proportion of men thought
that general and orthopedic surgery were interesting
and challenging. Correspondingly, a higher proportion
of women considered pediatrics and family medicine
as specialties they were positively considering while a
higher proportion of men were positively considering
orthopedic and general surgery.

The importance of a specialty being interesting and
challenging recurs throughout this study, with over 92%
of the student’s reporting it as being an important/very
important selection criteria. Further, being interesting and
challenging is the most consistently statistically significant
perception when the opinions of those considering were
compared to those not considering pursuing each of the
6 specialties (Table 3). However central “interest” is to
selecting a career, it is a nebulous concept that is difficult
to concretely define. Interest is a conglomeration of many
factors including personality; intellectual ability and
aptitude; manual skill; physical and emotional dispositions;
and willingness to work in particular environments [3,22].
Interest also often correlates with gender, with men gener-
ally preferring to work with things and women with people
[23,24]. Therefore, subsequent studies are needed to more
deeply probe the determinants of interest as they relate to
medical specialty selection and students’ perceptions of the
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various specialties. Such studies promise to provide further
insight into how specialty selections are made.

Strengths and limitations

This is among the few studies to examine Israeli medical
students’ perceptions of some of the healthcare system’s
key medical specialties. It provides both insight into the
students’ views of each of the specialties and how their
selection criteria, perceptions, and interest in pursuing a
specialty as a career interact. A limitation of this study is
that since it measures perceptions, it is possible that
students do not base answers on objective information but,
rather, on impressions, biases, and incomplete information.
However, it is very important to study perceptions, as they
are the basis of many decisions in life. Moreover, we did
not elicit the source of these perceptions to determine the
basis on which they were formed, a topic that should be
studied in the future. Finally, the questionnaires were an-
onymous so it was not possible to assess the characteristics
of the non-responders. However, we do know that the
male:female ratio of the responders reflects the male:female
ratio of the medical school classes.

Conclusions

The Israeli healthcare system is continuously faced with
the predicament of balancing the ever-increasing demand
for a wide spectrum of clinical services with a sufficient
supply of appropriately trained professionals to provide
these services. However, the physician workforce is facing
both an impending shortage of physicians and a maldistri-
bution of physicians among the various specialties. The
shortage has been officially recognized, leading to larger
class sizes in existing medical schools and the opening of
an additional medical school. However, only recently have
some initiatives been taken to remedy the specialty
distribution problem. Incentives were provided in the
2011 collective bargaining agreement which increased
remuneration for specialties suffering workforce shortfalls,
including general surgery and anesthesiology, and provided
one-time monetary grants to those entering residencies
in these specialties as well ongoing salary differentials.
However, these initiatives were not based on objective
data, but on the negotiators and their advisors opinions
of what they thought would attract more medical students
and interns to specialties with workforce shortages. This
subjective approach is fraught with risks since it does not
necessarily promise a solution to the problem. From the
marketing research viewpoint, it is akin to developing a
product without asking potential customers whether they
would consider buying it.

The present study demonstrates the use of an objective
approach to examining workforce problems, namely, how
the selection criteria of the “consumers” match their
perceptions of specific specialties. These results are the
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initial phase of a marketing research study and provide
data for designing the next phase which will examine
in greater detail the “customer’s” positive and negative
opinions of the “product”. This second phase leads to
further phases that elicit “customer’s” opinions on proposed
improved versions of the “product” that were designed
using the previously obtained perceptions and opinions.
This type of objective approach is generally unappealing
to medical workforce administrators because it requires
substantial personnel and expertise to perform the analyses.
However, this type of research is important so that
healthcare leaders can understand the younger generation’s
behavioral patterns and aspirations that focus on working
conditions that contribute to controllable lifestyles and
quality family time [25].

Besides demonstrating that gathering objective data on
the opinions and perceptions of Israeli medical students
provides a way to better understand physician workforce
dynamics, this study also provides the Israeli healthcare
leadership with a detailed assessment of Israeli medical
students’ perceptions of some of the major specialties.
This information can be employed to tailor incentives to
specifically attract students to specialties with workforce
shortages. Workforce shortages in anesthesiology and
general surgery are not surprising, given the poor opinions
of those specialties reported from the students. These data
provide evidence for the need for more than just one-time
financial grants and small increases in salary to attract
students to anesthesiology. It shows the need to improve
the relationship of lifestyle to remuneration. This study also
shows that the general surgery leadership needs to address
the perceptions and realities that exist including, hard work,
long hours, and an uncontrollable lifestyle. Finally, the
information generated could also be used to design active
interventions, such as marketing campaigns, to better
recruit students to problematic specialties [18,26]. Studies
similar to the current one should thus be performed on a
regular basis using similar methodology to study other spe-
cialties in addition to the six included in the present study
to assist in understanding residency selection trends among
the medical students in all 5 of the Israeli medical schools.

Endnotes

“Internal Medicine was not chosen because it is usually
a “pass through” residency i.e. a way-station on the way to
sub-specialization. Only a minority of Israeli internal
medicine residents do not sub-specialize. Therefore, the
responses we would receive might not properly examine
general internal medicine as a specialty but might also
reflect the student’s view of a possible subspecialty.
We are in the process of developing a questionnaire to
specifically study interest in general internal medicine
vs interest in subspecialty training, but it is difficult to
obtain a clear separation.
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PThe mathematical definition of reciprocal is inverse,
opposite. In the present study reciprocal is used in factor
analysis to designate a factor that relates in the opposite.
For example, the manuscript relates that one factor was:
“Working limited hours and family time. Long working
hours was a reciprocal member”. Therefore, working
limited hours and long working hours were identified as
being inversely related to each other. To clarify the issue we
added the word “inverse” in parenthesis after reciprocal.
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Abstract

Background: Anesthesiology is a vital specialty that permits
the safe and humane performance of painful procedures. Most
Israeli anesthesiologists are immigrants, while only a minimal
number of Israeli medical school graduates enter the specialty.
Unfortunately, the supply of immigrant physicians is declining due
to falling immigration rates.

Obijectives: To examine the current Israeli anesthesiology
workforce and project future needs.

Methods: Demographic and professional information about
Israeli hospital anesthesiologists was solicited from anesthesiology
department heads. Data were also gathered about the past, present
and projected future growth, age distribution and birth rate of the
Israeli population. Needs and demand-based analyses were used
to project future anesthesiology workforce requirements.

Results: Data on 711 anesthesiologists were obtained from
30 hospital anesthesiology department heads. Eighty-seven
anesthesiologists (12.2%) graduated from Israeli medical schools
and 459 (64.6%) graduated from medical schools in the former
Soviet Union. Among the 154 anesthesiology residents < 40 years
old, only 13 (8.4%) graduated from Israeli medical schools. There
are approximately 10.8 anesthesiologists per 100,000 population.
Projections for 2005-2015 revealed a need for 250-300 new
anesthesiologists.

Conclusions: The anesthesiology workforce is predominantly
composed of immigrants. This has vast implications for the future
viability of the specialty because of the continuing reduction in
immigration, the lack of interest in the specialty by Israeli medical
school graduates, and the projected need for many new anesthe-
siologists to replace retirees and to provide care to a growing and
aging population.

IMAJ 2006,8:255-260

For Editorial see page 280

Anesthesiology is a vital specialty facilitating the safe and
humane performance of painful and uncomfortable procedures
The anesthesiologist’s role is no longer confined to operating
rooms, but has expanded to labor and delivery suites, radiol-
ogy departments, intensive care units, acute and chronic pain
services, and emergency/trauma receiving areas [1]. Fueled by
clinical and technological advances, anesthesiology practice has
become increasingly sophisticated so that the elderly and chroni-
cally ill, as well as the critically ill and injured, are routinely

anesthetized. Such anesthetic care has been a key facilitator
of the advances in surgical care over the past four decades. In
Israel, anesthesiologists are the seventh largest specialist group
and usually the largest or second largest specialty group in
acute care hospitals. The Israeli population is expanding and
growing older, thereby increasing the need for anesthesiolo-
gists. The potential for maintaining or increasing the number of
anesthesiologists depends on the recruitment to the field of
anesthesiology of Israeli medical school graduates and physician
immigrants. However, few Israeli medical school graduates select
the specialty as a career, while the pool of immigrant physicians,
which over the past three decades has provided the bulk of the
anesthesiology trainees, is rapidly diminishing. The present study
characterizes the current Israeli anesthesiology workforce, projects
future needs, and identifies steps to be taken to meet these
needs in the decades to come

Subjects and Methods

Information about each anesthesiologist employed in Israeli
public and private hospitals was solicited from the heads of the
30 Israeli anesthesiology departments. This information included
age, gender, employment status (full- or part-time), the country
of medical school education and last anesthesiology residency,
professional status (resident, certified specialist anesthesiologist),
and medical school academic appointment, if any. Data collection
involved completion of data forms and a questionnaire by the
department heads followed by a review of the forms with a non-
physician member of the research team. The questionnaires used
the five-level Likert Scale.

Library, Medline, Israeli government (Ministry of Health,
Central Bureau of Statistics) and Internet sources were queried to
obtain information about the past, present and projected future
growth, age distribution and birth rate of the Israeli population.
The same sources provided immigration statistics and data on
the physician workforce and national healthcare activities.

Descriptive statistics (mean + SD) and graphics were used
to describe the characteristics of the anesthesiology workforce
in Israel. Differences between subgroups were determined using
Students t-test. P < 0.05 was considered statistically significant.
The current number of anesthesiologists per population was
calculated, along with projections of future national population
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growth, aging, surgeries, births and cesarean sections used to es-
timate future anesthesiology workforce requirements. In situations
where projections were not available from governmental sources,
projections were made using best-fit regression analyses.

Results

Thirty department heads provided data on 711 anesthesiologists
currently employed in Israeli hospitals [Table 1, Figure 1]. Only
87 (12.2%) of the anesthesiologists graduated from Israeli medi-
cal schools. Eighty-five anesthesiologists (12.0%) are practicing
part-time (age 50.0 + 9.6 years); 20% are females and 54% are
certified specialists. Fifty-eight percent of the anesthesiology
residents are < 40 years old [Table 2|. Among the anesthesiolo-
gists aged 31-40 years, 17 are Israeli medical school graduates
(13 residents and 4 certified specialists). During these 10 years,
these schools graduated about 2800 students. Therefore, < 1%
of these graduates are currently hospital anesthesiologists. The
investigators identified approximately 25 other certified special-
ist anesthesiologists working outside of hospital anesthesiol-
ogy departments. They were performing hospital administrative

Table 1. Characteristics of the Israeli anesthesiology workforce

Certified
Residents specialists Others
(n=264, (n=373, (n=74,
All(n=711)  37.1%) 52.5%) 10.4%)

Age (yrs) 458+9.1 402+78  492+79 50.4+89
Range 26-73 2664 31-73 39-70
Females 25.0% 311% 22.87% 14.9%
Age (yrs)
Females 447+97 399+85 482x71 465+95
Males 464+90%  403+79  494+82 508+89
Medical school education
Argentina 20 (2.8% 7(2.7%) 11(3.0%) 2(27%
France 14(2.0%) 1 (0.4%) 12(3.2%) 1(1.4%)
Israel 87 (12.2%) 13 (4.9%) 73 (19.6%) 1 (1.4%)
Italy 23(3.2%) 4(1.5%) 19/(5.1%) 0
Romania 37(52%)  6(23%)  28(75%) 3(4.1%)
S. Africa 9 (1.3%) 1(0.4%) 8(2.1% 0
USA 15 (2.1%) 4(1.5%) 11(2.9%) 0
Former Soviet Union 459 (64.6%) 10 (80.3%) 182 (48.8%) 67 (90.5%)
Other 47 (6.6%) 17(6.4%) 30 (8.0%) 0
Residency training
Israel 657 (92.4%) 347(93.0%)  53(71.6%)
Former Soviet Union 32 (4.5%) 8(2.1%) 20(27.0%)
USA 11 (1.6%) 8(2.1%) 0
Other 11(1.6%) 10/(2.8%) 1(1.4%
Academic appointments
Professor 3
Professor emeritus 1
Assoc Prof/ Clinical Assoc Prof 7
Assoc Prof/ Clinical Assoc Prof emeritus 1
Senior lecturer / Clinical senior lecturer 14
Lecturer / Clinical lecturer 10
Instructor 30

Values are mean + SD.
*P<0.05 vs. females

functions, administering anesthesia in small outpatient surgery
facilities and practicing in non-hospital pain management
clinics.

From 1970 to 2003, a total of 29,220 physicians received
Israeli medical licenses. Most (48%) were immigrants from
Eastern Europe including the former Soviet Union, 30% were
Israeli medical school graduates and 22% were immigrants from
other countries. These proportions contrast with the 64.6% and
12.2% of the anesthesiology workforce from the former Soviet
Union and Israel, respectively [Table 1]. Immigration to Israel

Table 2. Demographic charac-
teristics of young anesthesiology
residents < 40 years old (n = 154)

Age (yrs) 349+35
Range 26-40
Females 33.1%
Age

Females 347438
Males 34935
Medical school education

Argentina 6(3.9%)
France 1(0.6%)
Israel 13 (8.4%)
Italy 4(2.6%)
Romania 1(0.6%)
S. Africa 1(0.6%)
USA 3(2.0%)
Former Soviet Union 113 (73.4%)
Other 12(7.8%)

Values are mean + SD.

M Israelis z Former Soviet Union [ Others

Anesthesiologists

Age (years)

Figure 1. Age distribution of the 711 hospital department
anesthesiologists included in this study. The black bars represent
the graduates of medical schools in Israel, the hatched bars
= graduates of medical schools in the former Soviet Union,
and the white bars = graduates of medical schools in other
countries. Note the increased number of graduates of Israeli
medical schools in the 43-47 year age groups (who began
anesthesiology residency around 1990). This reflects improved
remuneration afforded by a 1988 wage agreement. However,
this increase was short-lived when the 1990-1994 wave of
immigration from the former Soviet Union increased the number
of anesthesiologists, neutralizing these improvements.
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has decreased drastically, from 200,170 immigrants in 1990 to
22,500 in 2004.

The majority (75%) of the anesthesiology department heads
interviewed strongly agreed or agreed that there is currently a
shortage of anesthesiologists and that this situation is most
likely to worsen in the years to come

The Israeli population has risen substantially, from 4.66
million in 1990 and 6.37 million in 2000 to 6.91 million at the
end of 2004. Therefore, at present there are about 10.8 anes-
thesiologists per 100,000 population. The projections are for 8.1
million by 2015 and 9.3 million by 2025. The proportion and
absolute number of inhabitants over the age of 65 years has also
increased, from 462,000 (9.2%) in 1990 to 670,000 (9.9%) in 2003,
and is estimated to further increase to 7.5 million inhabitants in
2010, 8.1 million by 2015 and 9.3 million by 2025. The increases
in population and the elderly were accompanied by more surger-
ies (314,230 in 1990, 411,520 in 1995, and 501,570 in 2000) as
reported by the Ministry of Health. Based on these data (60%
increase in surgeries from 1990 to 2000), the projected number
of surgeries per increase in population (using a linear regression
model [r2 = 0.98]) are 625,128 in 2005, 774,442 in 2015, and
943,762 in 2025. There was minimal need to adjust for the esti-
mated increase in proportion (0.7%) of the population over age
65 from 2004 to 2015, since it was similar to the increase from
1990 to 2003. The rise in the proportion of the population older
than 65 years from 2015 to 2025 is expected to be greater (1.9%).
The birthrate in Israel rose from 103,349 in 1990 to 144,936 in
2003 (18.21 per 1000 population; 2005 estimation) [3]. It is ex-
pected to rise further in the future as the population increases,
although the rate of increase is estimated to slow slightly as the
average number of births/woman declines from 2.8 to 2.6. The
cesarean section rate, which was 9.6% at the beginning of the
1990s (4], has risen to 17-18% [5]. Additionally, 40% of women
receive epidural analgesia for their deliveries (5]. In Israel, 2% of
acute care hospital beds are in intensive care units but some are
closed due to the lack of funds. The demand for ICU admissions
is greater than the bed supply, so 49% of patients needing ICU
care (including those mechanically ventilated) are cared for in
regular hospital departments [6].

The future Israeli anesthesiologist workforce was projected us-
ing two complementary methods |Appendix 1] [17]. Needs-based
planning estimated future needs based on physicians required
per capita. Three assumptions were used — one based on the
status quo (10.8 anesthesiologists per 100,000 population) and
the other two on modest increases in need per capita. The lat-
ter two assumptions were occasioned by the indication of the
heads of the country's anesthesiology departments that there
is presently a shortage of anesthesiologists. These projections
showed that over the next 10 years more than 250-300 new
anesthesiologists will be needed. The demand-based projection
used the number of surgeries per anesthesiologist as the basis
for its projections. It arrived at similar conclusions, namely, 294
new anesthesiologists [Appendix 1].

ICU = intensive care unit

Discussion

Almost all anesthesiologists practicing in Israeli hospitals
today are immigrants who graduated from non-Israeli medical
schools but who received their anesthesiology training in Israel.
Graduates of the four Israeli medical schools constitute only
about an eighth of Israeli anesthesiologists, while at present
about one graduate of an Israeli medical school class annually
enters anesthesiology residency. This immigrant predominance
has implications for the future of the anesthesiology workforce
since immigration, in general, and from the former Soviet Union,
in particular, continues to decrease.

Anesthesiology is a specialty beset by current and future
personnel shortages the world over. Many countries, e.g., the
United States, Great Britain, Canada, Hong Kong, Sri Lanka and
France, have reported shortages [8,9]. In the present study, 75%
of Israeli anesthesiology department heads indicated that there
was a shortage of anesthesiologists. Such shortages are problem-
atic for a nation’s healthcare system because anesthesiologists
provide both a wide range of services and in-hospital coverage
24 hours a day, 365 days a year. In the UK, it was estimated
that anesthesiologists underpin two-thirds of an acute trust's
(hospital group) income [10]. In some countries, including Israel,
these shortages have resulted in limiting the number of elective
surgeries.

The current Israeli anesthesiology workforce, composed
entirely of physicians, has about 10.8 anesthesiologists per
100,000 persons. This is similar to the European average of 10.8/
100,000 persons and less than the French ratio of 14.75/ 100,000
persons [11,12]. However, in some European countries, e.g.,
Sweden, Switzerland and France, nurse anesthetists augment the
physician anesthesiology workforce. This is also true in the U.S.
where there are 9.4 anesthesiologists per 100,000 persons and
9.3 nurse anesthetists per 100,000 persons. Other reasons for
differences between the number of anesthesiologists per popula-
tion in various countries are practice patterns (e.g., proportion
of urban vs. rural practice, hours worked per week), proportion
of elderly patients, scope of anesthetic practice (e.g., German
anesthesiologists are responsible for emergency departments),
and the characteristics of surgical and obstetric care (epidural
analgesia and cesarean section rates). However, it is important
to note that the number of anesthesiologists per population is
not static and is increasing in many countries, e.g., in Australia
it increased from 9.9 in 1995 to 10.9 per 100,000 population by
2001 [13].

The demand for more anesthesiology services is not confined
only to surgeries. Obstetric anesthesiology activity is projected
to increase out of proportion to the increases in deliveries as
the percent of cesarean births increases from the current 17-18%
due to both more medical indications (e.g., recommendations
not to attempt vaginal delivery after a cesarean delivery) and
patient preference [14]. Cesarean rates are already higher in the
U.S. (27.3% in 2003), Ireland (23.6% in 2002) and Australia (21.6%
in 2001) [15,16]. Additionally, labor epidural analgesia rates are
expected to rise, reflecting greater demand for this treatment
[17]. The number of anesthesiologists trained in intensive care
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medicine will rise, as the already inadequate numbers of ICU
beds increase to care for a larger and older population. Areas
outside operating rooms will also require more anesthesiology
services, e.g., sedations for pediatric and invasive radiologic pro-
cedures and chronic pain services [1,18]. Another area likely to
see an increase in the demand for anesthesiologists is cosmetic
surgery, which is becoming increasingly more popular.

These projections of future anesthesiology workforce needs are
likely low due to the aforementioned factors, as well as leakage
from the specialty. Leakage is the number of workers prematurely
leaving a workforce, e.g., when young physicians switch specialty
during residency or emigrate to another country. The latter is
an issue among Israeli physicians, including anesthesiologists,
who are attracted to more financially attractive posts in the U.S.,
Canada or elsewhere. It is reported that 1959 Israeli physicians
are currently practicing in the USA, Canada, Australia and the UK
[19]. Leakage also occurs when physicians change careers, e.g.,
enter industry or become administrators (two Israeli anesthesiol-
ogy-certified medical school graduates were so identified). Further
leakage occurs at an accelerating, age-associated rate in those
over age 55 due to mortality, and illness-related or voluntary
early retirement [20]. Age-associated leakage is of special concern
as the Israeli mandatory retirement age increases from 65 to
67 years. Another factor is the increasing number of women
physicians who constitute 50% of current Israeli medical students,
25% of the present anesthesiologist workforce and 33% of the
anesthesiology residents < 40 years old. The greater number of
women has implications for workforce participation given the
higher birthrate in Israel (2.6 live births per women) compared to
other developed countries, coupled with liberal maternity leave
(mandatory 3 months plus an optional additional 9 months) and
child-related sick leave. An underestimation of future anesthe-
siology workforce needs has occurred with similar projections
in other countries. Most notable is the 1994 study that grossly
underestimated U.S. anesthesia workforce needs, leading to a
shortage of anesthesiologists [21]. Studies in Britain and Australia
underestimated needs partially because of the failure to account
for early retirements and the longer anesthesia times needed for
laparoscopic as compared to open surgery (7).

This study demonstrates that there will be a dearth of an-
esthesiologists in the next 10 years unless steps are taken to
recruit Israeli medical school graduates into the specialty. This is
a difficult challenge due to the lack of interest in anesthesiology
on the part of graduates of Israeli medical schools. Of the 154
anesthesiology trainees < 40 years old included in this study,
only 8.4% are Israeli medical school graduates. This group was
examined separately since it represents the classic age group of
resident physicians, i.e., those recently graduated from medical
school. Typical Israeli graduates begin residency training around
age 30, due to a 2-4 year military commitment for men and
women at 18 years, 6 years of medical school and a year of
rotating internship. Additionally, the major source of anesthesi-
ologists, immigrant physicians, is drying up. This has sparked the
Council of Higher Education to recommend doubling the output
of the Israeli medical schools, while simultaneously reducing the

number of physicians per 1000 persons from the current 3.4 to
2.7 by 2021 [22]. This initiative will only aid anesthesiology if
some of these graduates are attracted to the specialty. Potential
measures for attracting more students to anesthesiology include
improved remuneration (a tactic that improved recruitment of
Israeli graduates at the beginning of the 1990s) |Figure 1], better
working conditions, increased academic opportunities (only 5.1%
of the 711 hospital anesthesiologists hold the rank of lecturer
or higher), and improving the image of the specialty among the
public and physicians. Other measures include providing recruit-
ment incentives and ease in securing positions after completing
residency. Barring success in recruitment efforts, other measures
to continue providing anesthesiology services at present levels
include extending working hours (until 6 p.m. to 8 p.m.) and
postponing retirement until age 70. However, the former idea
might increase burnout among professionals who provide in-
hospital coverage 24 hours per day 365 days per year. Another
potential measure is the use of anesthesia extenders, such as
nurse anesthetists. However, Israel is facing a nursing shortage
and has no infrastructure for training extenders [23]. Although
other countries have responded to shortages by recruiting an-
esthesiologists from other countries, the current Israeli foreign
worker and immigration laws are not conducive.

Conclusions

The Israeli anesthesiology workforce is currently not a locally
sustainable resource. This workforce will suffer shortfalls as im-
migration diminishes, unless measures are instituted to attract
and retain more Israeli medical school graduates. Anesthesiology,
the seventh largest specialty in Israel, constitutes 4.5% of certi-
fied specialists, a proportion similar to that in the US. (4.4%
in 1999) and New Zealand (4.3% in 2003) [24]. However, in the
USA, 6% of graduating medical students enter anesthesiology in
contrast to < 1% in Israel [25]. To provide 300 anesthesiologists
over the next 10 years, at least 5% of Israeli medical graduates
should enter the specialty each year. With the planned increases
in Israeli medical graduates from 300 to 600 per year, this could
provide about 30 new anesthesiologists per year. Until these
schools reach 600 graduates per year, it will be imperative to
recruit the remaining new anesthesiologists from among the
dwindling supply of immigrant physicians or import them from
other countries. However, it is a challenge to recruit 5% of Israeli
medical students into anesthesiology and then retain them in
the specialty and in the country. This will require an in-depth
examination of why anesthesiology is such an unpopular specialty
among Israeli medical students, and then taking significant steps
to rectify the situation.

This paper has broader implications than just the specialty of
anesthesiology. Modern healthcare systems require a multitude
of primary care physicians, specialists and sub-specialists to
provide their populations with comprehensive state-of-the-art
care. Therefore, it no longer suffices to assess a nation’s physi-
cian supply by only examining the overall number of physicians
per population; it is also necessary to examine the numbers of
each type of generalist and specialist. Some countries routinely
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monitor their supply of various types of physicians and project
future shortages or surpluses. These projections are used to
recommend or control the number of training positions for each
specialty. Similar efforts have never been undertaken in Israel,
leading to a lack of detailed information about the current physi-
cian workforce and a dearth of projections about future needs
for generalists and specialists. This study is an initial attempt
at such an endeavor. However timely it may be for the specialty
of anesthesiology, it should be noted that there is a lag of at
least 6-7 years from when a medical student decides to enter
anesthesiology training until specialty certification. Therefore,
steps need to be taken posthaste to prevent an anesthesiologist
shortage.
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Appendix 1. Anesthesiology Workforce Projections
METHOD 1: NEEDS-BASED ANALYSIS

Projections: 2005-2015

STEP 1: Number of retirees (assuming retirement age of 67 years)
= 110 retirees

STEP 2: Anesthesiologists needed due to increase in population
from 6.9 million at the beginning of 2005 to an estimated 8.1 million
in 2015

Assumption #1(status quo): 10.8 anesthesiolgists/100,000 population
130 added anesthesiologists

Assumption #2 (1 added anesthesiologist per hospital depart-
ment): 11.2 anesthesiologists / 100,000 population - 162 additional
anesthesiologists

Assumption #3 (2 added anesthesiologists per hospital depart-
ment): 11.6 anesthesiologists / 100,000 population — 194 additional
anesthesiologists

STEP 3: New anesthesiologists needed by 2015 (number needed to
replace retirees [Step 1] + provide service to the increased population
[Step 2]): Assumption #1: 240 anesthesiologists; Assumption #2: 272
anesthesiologists; Assumption #3: 304 anesthesiologists

Projections: 2016-2025

STEP 1: Number of retirees (assuming retirement age of 67 years)
= 212 retirees

STEP 2: Anesthesiologists needed due to increase in population
from 8.1 million at the beginning of 2016 to an estimated 9.3 million
in 2015
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Assumption #I(status quo): 10.8 anesthesiolgists/100,000 population
- 130 added anesthesiologists

Assumption #2 (1 added anesthesiologist per hospital depart-
ment): 11.2 anesthesiologists / 100,000 population — 139 additional
anesthesiologists

Assumption #3 (2 added anesthesiologists per hospital depart-
ment): 11.6 anesthesiologists / 100,000 population — 149 additional
anesthesiologists

Assumption #4 (3 added anesthesiologists per hospital depart-
ment): 12.1 anesthesiologists / 100,000 population — 160 additional
anesthesiologists

STEP 3: New anesthesiologists between 2016 and 2025 (number
needed to replace retirees [Step 1] + provide service to the increased
population [Step 2]): Assumption #1 - 342 anesthesiologists; Assumption
#2 — 351 anesthesiologists; Assumption #3 — 361 anesthesiologists;
Assumption #4 — 372 anesthesiologists

METHOD #2 — DEMAND-BASED ANALYSIS

Projections: 2005-2015

STEP #1: 2005: 625,128 (estimated) surgeries. Therefore, there are
879 surgeries per hospital department anesthesiologist per year.

STEP #2: 2015: 774,442 (estimated) surgeries. If each hospital

anesthesiologist anesthetizes 879 surgery cases per year, a total of 881
hospital department anesthesiologists will be needed. This is 170 more
than the current 711 anesthesiologists

STEP #3: 2015: Number of new hospital anesthesiologists needed:
110 to replace retirees (see Method 1 - Step 1) + 170 anesthesiologists
to care for increased surgeries. A total of 280 new anesthesiologists

STEP #4: 2015: 280 new anesthesiologists for hospital departments +
an additional 5% for those working outside hospital departments. Total
294 new anesthesiologists

Projections: 2016-2025

STEP #1: 2005: 625,128 (estimated) surgeries or 879 per hospital
department anesthesiologist

STEP #2: 2025: 943,762 (estimated) surgeries. If each hospital anes-
thesiologist anesthetizes 879 surgeries per year, a total of 1074 hospital
department anesthesiologists will be needed. Therefore, the need is for
193 more anesthesiologists in 2025 than in 2015

STEP #3: 2015: New hospital anesthesiologists needed: 212 to
replace retirees (see Method 1 - Step 1) + 193 anesthesiologists to care
for increased surgeries. A total of 405 new anesthesiologists.

STEP #4: 2015: 405 new anesthesiologists for hospital departments +
an additional 5% for those working outside hospital departments. Total
420 new anesthesiologists.

solitude

The more and powerful and original @ mind, the more it will incline towards the religion of

Aldous Huxley (1894-1963), British writer and member of the
famous intellectual Huxley family who produced a number of brilliant
scientific minds. He was best known for his novel Brave New World.

Addressing the issue of HIV and malaria in pregnant women in
sub-Saharan Africa, Brentlinger et al. found that approximately
one million pregnancies are complicated by both malaria and
HIV infection annually. Both infections have been associated
with maternal and infant morbidity and mortality. Intermittent
preventive treatment, usually with sulfadoxine-pyrimethamine,
has been shown to prevent pregnancy-related malaria and its
complications. Several different regimens of antiretroviral therapy
are now available to prevent mother-to-child transmission of HIV
and/or progression of maternal HIV infection during pregnancy.
However, no published studies have yet shown whether standard
intermittent preventive treatment and antiretroviral regimens
are medically and operationally compatible in pregnancy. We
reviewed existing policies regarding prevention and treatment
of HIV and malaria in pregnancy, as well as published literature
on adverse effects of antiretrovirals and antimalarials commonly
used in pregnancy in developing countries, and found that

49319%&"9—@

Management of malaria and HIV in pregnancy in sub-Saharan Africa

concurrent prescription of sulfadoxine-pyrimethamine, co-tri-
moxazole (trimethoprim-sulfamethoxazole), and antiretroviral
agents including nevirapine and zidovudine per existing protocols
for prevention of malaria and vertical HIV transmission may
result in adverse drug interactions or overlapping, diagnosti-
cally challenging drug toxicities. Insecticide-treated bed-nets
should be provided for HIV-infected pregnant women at risk
for malaria. Sulfadoxine-pyrimethamine should be prescribed
cautiously in women concurrently receiving daily nevirapine
and/or zidovudine, and should be avoided in women on daily
co-trimoxazole. Further research is urgently needed to define
safe and effective protocols for concurrent management of HIV
and malaria in pregnancy, as well as appropriate interventions
for different populations subject to differing levels of malaria
transmission and antimalarial drug resistance.
Lancet Infect Dis 2006;6:100
Eitan Israeli
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