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Abstract

Background: Medical undergraduates are the future doctors of the country. Therefore, determining how medical students choose
their areas of specialty is essential to obtain a balanced distribution of physicians among all specialties. Although gender is a
significant factor that affects specialty choice, the factors underlying gender differences in radiology are not fully elucidated.

Objective: This study examined the factors that attracted medical students to and discouraged them from selecting diagnostic
radiology and analyzed whether these factors differed between female and male medical students.

Methods: This cross-sectional study conducted at King Abdulaziz University Hospital in Jeddah, Saudi Arabia, used an electronic
questionnaire sent to medical students from all medical years during February 2018. Subgroup analyses for gender and radiology
interest were performed using the chi-square test and Cramér’s V test.

Results: In total, 539 students (276 women; 263 men) responded. The most common factor preventing students from choosing
radiology as a career was the lack of direct patient contact, which deterred approximately 47% who decided against considering
this specialty. Negative perceptions by other physicians (P<.001), lack of acknowledgment by patients (P=.004), and lack of
structured radiology rotations (P=.007) dissuaded significantly more male students than female students. Among those interested
in radiology, more female students were attracted by job flexibility (P=.01), while more male students were attracted by focused
patient interactions with minimal paperwork (P<.001).

Conclusions: No significant difference was found between the genders in terms of considering radiology as a specialty.
Misconception plays a central role in students’ judgment regarding radiology. Hence, early exposure to radiology, assuming a
new teaching method, and using a curriculum that supports the active participation of students in a radiology rotation are needed
to overcome this misconception.

(Interact J Med Res 2020;9(2):e14666) doi: 10.2196/14666
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Introduction

According to the latest statistics from the Saudi Commission
for Health Specialties, there are 37 medical colleges throughout
Saudi Arabia, and 4042 students are expected to graduate in
2020. Among these students, 1781 are female, and 2261 are
male [1]. Medical undergraduates are the future doctors of the

country; therefore, determining how medical students choose
their areas of specialty is essential to obtain a balanced
distribution of physicians among all specialties [2].

Factors including personal interactions, lifestyle choices,
society’s perception, high financial status, job opportunities,
and interest in research have been found to influence the
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selection of a medical specialty [3-5]. In Saudi Arabia, previous
studies stated that medical students were influenced to choose
a medical career mostly by a flexible lifestyle, high income,
and prestige [6,7].

Gender is another significant factor that affects specialty choice.
Female students are more likely to favor job flexibility (namely,
the option to work part-time) and the lifestyle [8,9], while male
students are more concerned about technical challenges,
society’s perception, and learning potential [10].

In fact, the total number of female medical students has
increased to that of male medical students. However, there are
fewer female students in some medical specialties, such as
diagnostic radiology [11-13]. The factors discouraging female
students from choosing diagnostic radiology are similar to those
in other medical careers [14].

A previous study conducted to find the reasons for choosing
radiology as a career among radiologists found 4 important
factors: interest in diagnostic radiology, quality of life, variety
of practice, and fixed work hours [11]. A greater proportion of
female radiologists (60%) than male radiologists (43%) took
into consideration the work hours and believed it was the main
reason they decided to join the radiology field. These findings
are understandable since women need more flexible working
shifts than do men during their child-rearing years [15].

One study showed that indirect patient care and nonclinical
work were the major factors that dissuaded American clerkship
students from choosing diagnostic radiology as a career [16].
However, evidence suggests that good exposure during medical
education may help students choose diagnostic radiology as a
career in the future [11].

The factors underlying gender differences in radiology are not
fully elucidated. The purpose of this research was to examine
the factors that attract medical students to and discourage them
from selecting diagnostic radiology as a specialty and to analyze
whether these factors differ between female and male medical
students in Saudi Arabia.

Methods

This cross-sectional study was conducted at King Abdulaziz
University Hospital (KAUH) in Jeddah, Saudi Arabia. Ethical
approval for the study was provided by the Institutional Review
Board of KAUH.

We included participants from all medical years. The study was
conducted by sending an electronic questionnaire to the medical
students of KAUH during February 2018. The students were
given 1 month to return their reply after receiving the
questionnaire. In the meantime, we sent 2 reminder emails about
the questionnaire. The survey was sent to 1127 students, and
only 539 (47.8%) answered the questionnaire.

The questionnaire was obtained from a previously published
study [17]. It consisted of 4 sections. The first section collected
information about any previous radiology exposure or any
mentorship the respondent had received in the radiology field.
The second section collected information about any factors that
affected their specialty choice. The third section collected
information about the factors that discouraged them from
choosing radiology as a career. This section was to be answered
only by students who were not interested in radiology. The
fourth section collected information about the factors that
encouraged them to choose radiology as a career. This section
was to be answered only by students who were considering
radiology as a career. In the “previous radiology exposure”
section, a preclinical observership, wherein a student attended
radiology out of personal interest, was not a mandatory
requirement before clerkship. An elective was defined as a
rotation in which a student could select any specialty and he/she
selected radiology. The answers were in a “select all that apply”
format.

The data were entered into Microsoft Excel (Microsoft
Corporation, Redmond, WA) and then transferred to IBM SPSS
Statistics for Windows, Version 23.0 (IBM Corp, Armonk, NY)
for further analysis. Categorical variables, including primary
variables, were described using a frequency table and
subsequently processed to calculate the statistical significance
using the chi-square test and Cramér’s V test. For all statistical
tests, P values <0.05 were considered significant.

Results

A total of 539 students participated, resulting in a response rate
of 47.8% (539/1127). Of these students, 276 were female
(276/539, 51.2%), and 263 were male (263/539, 48.8%). In the
total sample, 266 (266/539, 49.3%) students were in their
pre-clerkship years, and 273 (273/539, 50.6%) students were
in their clerkship years. No significant difference was observed
between genders in the level of training. Students who were
potentially considering radiology as a career numbered 83
(83/539, 15.4%), while 456 (456/539, 84.6%) were not interested
in considering radiology as a career. Among the students
interested in radiology, 40 were female (40/83, 48.2%), and 43
were male (43/83, 51.8%). No significant difference was found
between genders regarding the consideration of radiology as a
specialty.

Radiology Exposure
Among the students considering radiology as a career, more
men had a radiology mentor than did women (P<.001). In
addition, more male students conducted radiology-related
research than did female students (P<.001), but no
gender-specific differences were observed in mentorship and
research experience among those not interested in radiology.
Among the students not interested in radiology, more men had
received didactic lectures than did women (P=.01; Table 1).
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Table 1. Method of exposure to radiology, by gender and interest in the specialty.

Not considering radiology, n (%)Considering radiology, n (%)Previous radiology exposure

P valueMale students
(n=220)

Female students
(n=236)

P valueMale students
(n=43)

Female students
(n=40)

.29104 (47.3)99 (41.9).6510 (23.3)12 (30.0)A. None

.5839 (17.7)36 (15.2).655 (11.6)7 (17.5)B. Preclinical observerships

.0153 (24.0)81 (34.3).8410 (23.3)11 (27.5)C. Preclinical didactic lectures

.695 (2.3)3 (1.3)<.00122 (51.2)6 (15.0)D. Radiology research experience

.1945 (20.5)57 (24.2).3812 (27.9)7 (17.5)E. Core rotations in clerkship

.917 (3.2)9 (3.8).338 (18.6)12 (30.0)F. Elective rotations in clerkship

.207 (3.2)3 (1.3).00110 (23.2)0 (0)G. Radiology mentor

.499 (4.1)14 (5.9)>.995 (11.6)4 (10.0)H. Radiologist family member

.3811 (5.0)7 (3.0).248 (18.6)3 (7.5)I. Attended a radiology conference

Specialty Choice
More male students not considering radiology as a specialty
rated direct patient contact (P=.003) and impact on patient care
(P=.01) as important factors than did those interested in
radiology. In contrast, more male students who were interested
in radiology as a career were attracted by fewer working hours
(P=.03), job flexibility (P=.008), and fewer years of training
(P=.02) than were those not interested in radiology.

A greater proportion of female students interested in radiology
as a career (23/40, 57.5%) were attracted by high income than
female students not interested in the specialty (92/236, 38.9%;
P=.02). In addition, more female students not interested in
radiology rated the impact on patient care (116/236, 49.1%;
P=.008), job opportunities (98/236, 41.5%; P=.04), and use of
emerging technology (64/236, 27.1%; P=.005) as important
than did female students interested in radiology. Factors that
influenced the choice of a medical specialty are shown in Table
2.

Table 2. Factors affecting specialty choice, by gender and interest in radiology.

Male students, n (%)Female students, n (%)Factor

P valueConsidering radiology
(n=43)

Not considering radi-
ology (n=220)

P valueConsidering radiology
(n=40)

Not considering radi-
ology (n=236)

.4628 (65.1)127 (57.7).0223 (57.5)92 (38.9)A. High income

.0321 (48.8)71 (32.2).0916 (40.0)61 (25.8)B. Fewer working hours

.00825 (58.0)80 (36.0).3419 (47.5)90 (38.1)C. Job flexibility

.539 (20.9)59 (26.8).135 (12.5)58 (24.5)D. Intellectual stimulation

.3012 (27.9)43 (19.5).0052 (5.0)64 (27.1)E. Use of emerging technology

.0036 (13.9)82 (37.0).2713 (32.5)102 (43.2)F. Direct patient contact

.017 (16.3)82 (37.3).00810 (25.0)116 (49.1)G. Impact on patient care

.915 (11.6)30 (13.6)>.992 (5.0)14 (5.9)H. Perception by others

.3322 (51.2)132 (60.5).3520 (50.0)140 (59.3)I. Job satisfaction

>.9916 (37.2)84 (38.2).0410 (25.0)98 (41.5)J. Available job opportunities

.0210 (23.3)23 (10.4).162 (5.0)34 (14.4)K. Fewer years of residency

.656 (14.0)40 (18.2).163 (7.5)41 (17.3)L. Research opportunities

.476 (14.0)44 (20.0).9211 (27.5)70 (29.6)M. Positive training experience

.144 (9.3)44 (20.0).295 (12.5)50 (21.1)N. Positive mentorship experience

.409 (20.9)33 (15.0).987 (17.5)45 (19.0)O. Favorable to having children

Factors Attracting Students to Radiology
The top factors attracting medical students to radiology as a
career included focused patient interactions with minimal
paperwork, interest in anatomy, and job flexibility (Table 3).

More female students (Cramér’s V=0.12, P=.01) were attracted
by the option to work part-time (namely, job flexibility), while
more male students were attracted by focused patient
interactions with minimal paperwork (Cramér’s V=0.4, P<.001).
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Table 3. Factors enticing medical students to radiology, among those considering radiology as a career.

P valueFemale students (n=40), n (%)Male students (n=43), n (%)Factor

.8313 (32.5)12 (27.9)A. Physics knowledge

.1719 (47.5)13 (30.2)B. Interest in anatomy

.8214 (35.0)13 (30.2)C. Wide range of medical knowledge

.4810 (25.0)7 (16.2)D. Role as a consultant to other doctors

.8214 (35.0)13 (30.2)E. Having a task-based workday

<.0011 (2.5)28 (65.1)F. Focused patient interactions with minimal paperwork

.8610 (25.0)9 (20.9)G. Impact on patient care

>.9913 (32.5)15 (34.9)H. High income

.672 (5.0)4 (9.3)I. Positive perception of radiology by others

.309 (22.5)5 (11.6)J. Positive prior exposure to radiology as a specialty

>.993 (7.5)4 (9.3)K. Positive radiology mentorship experience

.0123 (57.5)12 (27.9)L. Job flexibility (ie, opportunity to work part-time)

.8610 (25.0)9 (20.9)M. Passionate to be an interventional radiologist

>.997 (17.5)8 (18.6)N. Intellectual stimulation

>.995 (12.5)5 (11.6)O. Interest in radiology research

.3516 (40.0)12 (27.9)P. Perceived availability of job opportunities

Factors Dissuading Students From Radiology
The most common factor that dissuaded students from choosing
radiology as a career was the lack of direct patient contact,
which deterred 43.2% (95/220) of male students and 50.8%
(120/236) of female students who had decided not to consider
radiology as a specialty (Table 4). For each gender, among
female students, the second most common factor was potential

exposure to radiation (88/236, 37.7%), while among males, the
second most common factor was a negative perception by other
physicians (71/220, 32.1%).

A negative perception by other physicians (Cramér’s V=0.8,
P<.001), lack of acknowledgment by patients (Cramér’s V=0.13,
P=.004), and lack of structured radiology rotations (Cramér’s
V=0.12, P=.007) dissuaded significantly more male students
than female students, as shown in Table 4.
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Table 4. Factors dissuading medical students from radiology among those not considering radiology, by gender.

P valueFemale students (n=236), n (%)Male students (n=220), n (%)Factor

.3955 (23.3)43 (19.5)A. Physics knowledge

.3524 (10.2)16 (7.2)B. Role as a consultant to other doctors

.12120 (50.8)95 (43.2)C. Lack of direct patient contact

<.0018 (3.3)71 (32.1)D. Negative perception by other doctors

.00430 (12.7)52 (23.6)E. Lack of acknowledgment by patients

.0988 (37.7)65 (29.5)F. Possible exposure to radiation

.6119 (8.0)14 (6.3)G. Competitiveness in attaining a residency position

.4828 (11.9)32 (14.5)H. Lack of prior exposure to radiology as a specialty

.00715 (6.4)32 (14.5)I. Lack of structured radiology rotations and courses

>.9916 (6.8)15 (6.8)J. Lack of radiology mentorship

.897 (3.0)8 (3.6)K. Perceived lack of working part-time

>.9936 (15.3)34 (15.3)L. Perceived lack of job satisfaction

.3413 (5.5)18 (8.1)M. Perceived lack of job opportunities

.4878 (33.1)65 (29.5)N. Already pursuing another specialty

.079 (3.8)18 (8.1)O. Bad personal experience in radiology

.0952 (22.0)34 (15.5)P. Working in a dark environment

.627 (3.0)4 (1.8)Q. Perception as a male-dominated career

.4516 (6.8)11 (5.0)R. Lack of research support or opportunities

.9914 (5.9)12 (5.5)S. Lack of procedures performed by non-interventional radiologists

Discussion

The aim of this study was to scrutinize the factors that attracted
medical students to and deterred them from selecting diagnostic
radiology as a specialty and to analyze whether these factors
vary between male and female students. In this survey, compared
with the percentage of male students, the percentage of female
students considering radiology as a specialty was inconsistent
with that in the literature. In this study, the numbers of female
and male participants interested in radiology were almost the
same, while the literature suggests that female participants
consider radiology less frequently than do male participants
[17-20]. The female lifestyle in Saudi Arabia and the great
attention they pay to child rearing, with considerable concern
for their family in general, could be the cause for this disparity.
Our finding agrees with that in a previous survey carried out in
Saudi Arabia, which concluded that marital status, which is an
important part of social life, was a considerable predictor for
job selection among female participants [21].

Of the 16 attractive factors that we studied, the most important
factor that attracted female participants to radiology was job
flexibility. This was emphasized by another study conducted
in Canada [17]. In the SwissMedCareer Study, the percentage
of female physicians who had children and worked full-time
was only 18.3% [22]. Furthermore, when radiology residents
were asked about the factors they think would attract medical
students to consider radiology, they reported the ability to work
part-time and maintain work-family harmony as the 2 most
important factors [23]. An American study demonstrated that
60% of women and only 7% of men were working part-time

(P<.01) [24]. This result is unsurprising as women seek more
balance between work and life, including child-care, which is
considered the main reason women consider part-time work
[23,25]. In summary, a controllable lifestyle has a remarkable
influence on medical students’ specialty preferences and,
therefore, has the potential to attract female students towards
radiology [11,26]. However, women in diagnostic radiology
are unequally represented within radiology residency training
programs compared with other residency training programs
[27]. For male students, the most attractive part of radiology is
the focused patient interaction with minimal paperwork. This
could be because male students prefer performing a focused
task rather than being responsible for multiple tasks.

The most crucial factor that dissuaded both male and female
students from considering radiology as a specialty was the lack
of direct patient contact. This is concordant with the findings
of other studies that confirmed this as the most significant factor
[18,19,28,29]. However, female students concentrate on some
subspecialties and overlook others, including interventional
radiology, that enable the most patient contact [11,17,30]. There
are two probable explanations for this. First, female students
have insufficient information about interventional radiology; a
Saudi study emphasized that more than half of respondents
believed that they had poor or no information about this
subspecialty [31]. Second, female students avoid this
subspecialty because it is less flexible, lacks the opportunity to
work part-time, and is associated with long hours and physically
demanding work [17], which they considered an extremely
important characteristic when selecting radiology as a career.
To solve the issue of women not considering a subspecialty
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such as interventional radiology, a program should be initiated
that encourages the early exposure of students to subspecialties
that involve direct contact with patients, and the available
opportunities for patient contact in these subspecialties should
be highlighted [18,28]. For male students specifically, the lack
of acknowledgement by patients was ranked fourth among the
choices. This outcome can be interpreted based on the lack of
direct contact with the patient, which obviates patient
appreciation. Nevertheless, highlighting the significant role of
radiology in treating patients and improving their health could
help overcome this notion.

The second most common factor that dissuaded female students
from selecting radiology as a specialty was potential exposure
to radiation. A fear of cancer, specifically breast cancer, could
account for this; breast cancer is the most common cancer in
women, and radiation exposure is a risk factor [32,33]. For male
students, the second factor was a negative perception by other
physicians. Notably, this specific reason was also the second
most important deterrent among male participants in another
study [28]. Many reasons could inculcate this thought, including
that the decision to pursue radiology can be influenced by
intensive radiology exposure [27]. We think that limited
exposure to radiology may have a role in the development of
this negative perception among students. Compared with other
specialties that are studied in detail and over a long period of
time, students of radiology are involved in a very short rotation
with only a few scattered lectures throughout the 6 academic
years and few available courses. This concept supports another
of our findings, namely that a lack of structured rotations and
selective courses dissuaded more male students from this
specialty. Furthermore, as a result of limited exposure,
radiologists will not have enough time to wholly and effectively
display their expertise. The manner in which doctors from
different specialties introduce radiology to students during
classes and rounds could perhaps have an effect. However, it
is unclear why this factor was specifically mentioned by male
students.

Having a passion for another specialty was one of the top 3
dissuading factors among students of both genders. At our
institution, the radiology rotation is presented to the students in
the fourth year, a time at which most are already passionate
about another specialty [20] and a short rotation will probably
not change their choice. Therefore, radiology should be
introduced to medical students in their first years, and it must
be taught in a way that encourages active participation rather
than just observing.

Overall, specialty choice was more affected by direct patient
contact and impact on patient care for male respondents
preferring non-radiology specialties. Students who are concerned
about patient contact and patient care seem less interested in
radiology and vice versa [34]. It must be emphasized that
radiology has a prominent role in patient care since most patients
undergo radiological imaging as a part of their diagnostic

journey [28]. Further, the process of image interpretation is not
a separate process from patient care, and in fact, it is influenced
by the patient’s history and presentation [18]. Therefore, patient
care is an integrated system where success depends on the
contribution of many physicians from different specialties with
a final goal of saving patients’ lives. Among students interested
in radiology as a career, when compared with students not
interested, the male students’ choices were more affected by
fewer working hours, job flexibility, and fewer years of training,
while the female students’ choices were influenced by a high
income. These findings are supported by those of another study,
which showed that specialty choice has recently been influenced
by many factors, including a controllable lifestyle and high
income [26].

Male students interested in radiology also conducted more
research activities in radiology than did female students. This
finding is consistent with that of a Canadian study [17].
Additionally, more male students interested in radiology had a
radiology mentor than did female students. In fact, the presence
of a mentor is considered an essential factor that affects specialty
choice [18,35].

Although the aim of the study was achieved, there were some
limitations. Since the main topic of the study was the specialty
of radiology, bias may be present because students who are
considering radiology as a career may be more interested than
other students in answering the questionnaire. Furthermore,
almost half of the students were in the pre-clerkship years. As
a result, their exposure and knowledge about radiology and
other specialties could be restricted. In fact, we did not assess
the students’ career choice after graduation, and we only
assessed their interest in radiology in general. Moreover, this
survey did not illustrate whether exposure to radiology would
markedly increase the students’ interest in radiology. Thus, a
study analyzing the students’ opinion before and after exposure
to the specialty of radiology is warranted. Finally, this was a
cross-sectional study that cannot determine causality between
the studied factors and the choice of the radiology specialty.

Conclusion
Many factors could influence the decision of medical students
to consider diagnostic radiology as a career in the future. The
present work has shown that the most discouraging factor is the
lack of direct patient contact, whereas the most encouraging
factor is job flexibility for female students and focused patient
interactions with minimal paperwork for male students.
Furthermore, no significant difference was found between the
genders related to considering radiology as a specialty. We
observed that misconception plays a central role in students’
judgments regarding radiology specialties. Hence, early
exposure to radiology, assuming a new teaching method, and
using a curriculum that supports the active participation of
students in a radiology rotation are needed to overcome this
misconception.

Interact J Med Res 2020 | vol. 9 | iss. 2 | e14666 | p. 6http://www.i-jmr.org/2020/2/e14666/
(page number not for citation purposes)

Abduljabbar et alINTERACTIVE JOURNAL OF MEDICAL RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Acknowledgments
We would like to show our gratitude to the following medical students for their considerable contributions to data collection:
Mada Barashid, Nusaiba Khayyat, Raghad Bishnaq, Ghadeer Alotaibi, and Lujain Alghamdi.

Conflicts of Interest
None declared.

References

1. Saudi Commission for Health Specialties. 2018. The reality of the Saudi health workforce over the next ten years Internet
URL: https://www.scfhs.org.sa/Media/DigitalLibrary/DocumentLibrary/OtherPublications/Pages/default.aspx

2. Mehmood SI, Kumar A, Al-Binali A, Borleffs JCC. Specialty preferences: trends and perceptions among Saudi undergraduate
medical students. Med Teach 2012;34 Suppl 1:S51-S60. [doi: 10.3109/0142159X.2012.656753] [Medline: 22409192]

3. She L, Wu B, Xu L, Wu J, Zhang P, Li E. Determinants of career aspirations of medical students in southern China. BMC
Med Educ 2008 Dec 11;8:59 [FREE Full text] [doi: 10.1186/1472-6920-8-59] [Medline: 19077214]

4. Lefèvre JH, Karila L, Kerneis S, Rouprêt M. Motivation of French medical students to pursue surgical careers: results of
national survey of 1742 students. J Visc Surg 2010 Jul;147(3):e181-e186. [doi: 10.1016/j.jviscsurg.2010.08.004] [Medline:
20800566]

5. Akpayak IC, Okonta KE, Ekpe EE. Medical students' preference for choice of clinical specialties: A multicentre survey in
Nigeria. Jos Journal of Medicine 2014;8(3):49-52.

6. Alshahrani M, Dhafery B, Al Mulhim M, Alkhadra F, Al Bagshi D, Bukhamsin N. Factors influencing Saudi medical
students and interns' choice of future specialty: a self-administered questionnaire. Adv Med Educ Pract 2014;5:397-402
[FREE Full text] [doi: 10.2147/AMEP.S69152] [Medline: 25368542]

7. Huneif M. Factors influencing in the selection of specialty among the student of College of Medicine, Najran university,
KSA. Glo. Adv. Res. J. Med. Med. Sci 2017;6(2):028-033.

8. Ek EW, Ek ET, Mackay SD. Undergraduate experience of surgical teaching and its influence and its influence on career
choice. ANZ J Surg 2005 Aug;75(8):713-718. [doi: 10.1111/j.1445-2197.2005.03500.x] [Medline: 16076339]

9. Gorenflo DW, Ruffin MT, Sheets KJ. A multivariate model for specialty preference by medical students. J Fam Pract 1994
Dec;39(6):570-576. [Medline: 7798861]

10. Baxter N, Cohen R, McLeod R. The impact of gender on the choice of surgery as a career. The American Journal of Surgery
1996 Oct;172(4):373-376. [doi: 10.1016/S0002-9610(96)00185-7] [Medline: 8873533]

11. Potterton VK, Ruan S, Sunshine JH, Applegate K, Cypel Y, Forman HP. Why don't female medical students choose
diagnostic radiology? A review of the current literature. J Am Coll Radiol 2004 Aug;1(8):583-590. [doi:
10.1016/j.jacr.2004.02.023] [Medline: 17411657]

12. Sunshine JH, Cypel YS, Schepps B. Diagnostic radiologists in 2000: basic characteristics, practices, and issues related to
the radiologist shortage. AJR Am J Roentgenol 2002 Mar;178(2):291-301. [doi: 10.2214/ajr.178.2.1780291] [Medline:
11804882]

13. Baker SR, Barry M, Chaudhry H, Hubbi B. Women as radiologists: are there barriers to entry and advancement? J Am Coll
Radiol 2006 Mar;3(2):131-134. [doi: 10.1016/j.jacr.2005.10.001] [Medline: 17412023]

14. Martin CA, Woodring JH. Attitudes toward women in radiology. J Am Med Womens Assoc (1972) 1986;41(2):50-53.
[Medline: 3700943]

15. Chertoff JD, Bird CE, Amick BC. Career paths in diagnostic radiology: scope and effect of part-time work. Radiology 2001
Dec;221(2):485-494. [doi: 10.1148/radiol.2212000788] [Medline: 11687694]

16. Kazerooni EA, Blane CE, Schlesinger AE, Vydareny KH. Medical students' attitudes toward radiology: Comparison of
matriculating and graduating students. Academic Radiology 1997 Jul;4(8):601-607. [doi: 10.1016/s1076-6332(97)80211-5]
[Medline: 9261460]

17. Zener R, Lee SY, Visscher KL, Ricketts M, Speer S, Wiseman D. Women in Radiology: Exploring the Gender Disparity.
J Am Coll Radiol 2016 Mar;13(3):344-50.e1. [doi: 10.1016/j.jacr.2015.10.019] [Medline: 26774885]

18. Arleo EK, Bluth E, Francavilla M, Straus CM, Reddy S, Recht M. Surveying Fourth-Year Medical Students Regarding the
Choice of Diagnostic Radiology as a Specialty. J Am Coll Radiol 2016 Mar;13(2):188-195. [doi: 10.1016/j.jacr.2015.08.005]
[Medline: 26499162]

19. Bluth EI, Bansal S, Macura KJ, Fielding J, Truong H. Gender and the radiology workforce: results of the 2014 ACR
workforce survey. J Am Coll Radiol 2015 Mar;12(2):155-157. [doi: 10.1016/j.jacr.2014.07.040] [Medline: 25652301]

20. Taylor CS, Weatherly B, Farley EP, Clemons MP, Watts J, Vijayakumar V. Generating Medical Student Interest in the
Field of Radiology. J Am Coll Radiol 2018 Feb;15(2):340-342. [doi: 10.1016/j.jacr.2017.08.018] [Medline: 29079247]

21. Zolaly MA, Kasim K, Mahmoud MI. Medical career selection among newly graduated physicians in Madinah, KSA. Med
Teach 2013;35 Suppl 1:S63-S67. [doi: 10.3109/0142159X.2013.765541] [Medline: 23581898]

22. Stamm M, Buddeberg-Fischer B. How do physicians and their partners coordinate their careers and private lives? Swiss
Med Wkly 2011;141:w13179 [FREE Full text] [doi: 10.4414/smw.2011.13179] [Medline: 21437817]

Interact J Med Res 2020 | vol. 9 | iss. 2 | e14666 | p. 7http://www.i-jmr.org/2020/2/e14666/
(page number not for citation purposes)

Abduljabbar et alINTERACTIVE JOURNAL OF MEDICAL RESEARCH

XSL•FO
RenderX

https://www.scfhs.org.sa/Media/DigitalLibrary/DocumentLibrary/OtherPublications/Pages/default.aspx
http://dx.doi.org/10.3109/0142159X.2012.656753
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22409192&dopt=Abstract
https://bmcmededuc.biomedcentral.com/articles/10.1186/1472-6920-8-59
http://dx.doi.org/10.1186/1472-6920-8-59
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19077214&dopt=Abstract
http://dx.doi.org/10.1016/j.jviscsurg.2010.08.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20800566&dopt=Abstract
https://dx.doi.org/10.2147/AMEP.S69152
http://dx.doi.org/10.2147/AMEP.S69152
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25368542&dopt=Abstract
http://dx.doi.org/10.1111/j.1445-2197.2005.03500.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16076339&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7798861&dopt=Abstract
http://dx.doi.org/10.1016/S0002-9610(96)00185-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8873533&dopt=Abstract
http://dx.doi.org/10.1016/j.jacr.2004.02.023
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17411657&dopt=Abstract
http://dx.doi.org/10.2214/ajr.178.2.1780291
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11804882&dopt=Abstract
http://dx.doi.org/10.1016/j.jacr.2005.10.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17412023&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3700943&dopt=Abstract
http://dx.doi.org/10.1148/radiol.2212000788
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11687694&dopt=Abstract
http://dx.doi.org/10.1016/s1076-6332(97)80211-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9261460&dopt=Abstract
http://dx.doi.org/10.1016/j.jacr.2015.10.019
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26774885&dopt=Abstract
http://dx.doi.org/10.1016/j.jacr.2015.08.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26499162&dopt=Abstract
http://dx.doi.org/10.1016/j.jacr.2014.07.040
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25652301&dopt=Abstract
http://dx.doi.org/10.1016/j.jacr.2017.08.018
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29079247&dopt=Abstract
http://dx.doi.org/10.3109/0142159X.2013.765541
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23581898&dopt=Abstract
https://doi.emh.ch/10.4414/smw.2011.13179
http://dx.doi.org/10.4414/smw.2011.13179
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21437817&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


23. Buddeberg-Fischer B, Hoffmann A, Christen S, Weishaupt D, Kubik-Huch RA. Specialising in radiology in Switzerland:
still attractive for medical school graduates? Eur J Radiol 2012 Jul;81(7):1644-1651. [doi: 10.1016/j.ejrad.2011.03.011]
[Medline: 21458185]

24. Owen JB, Chan WC, Sunshine JH, Shaffer KA. The sex ratio of American radiologists: comparison and implications by
age, subspecialty, and type of practice. AJR Am J Roentgenol 1995 Dec;165(6):1337-1341. [doi: 10.2214/ajr.165.6.7484559]
[Medline: 7484559]

25. Buddeberg-Fischer B, Stamm M, Buddeberg C, Bauer G, Häemmig O, Knecht M, et al. The impact of gender and parenthood
on physicians' careers--professional and personal situation seven years after graduation. BMC Health Serv Res 2010 Mar
18;10:40 [FREE Full text] [doi: 10.1186/1472-6963-10-40] [Medline: 20167075]

26. Dorsey ER, Jarjoura D, Rutecki GW. Influence of controllable lifestyle on recent trends in specialty choice by US medical
students. JAMA 2003 Oct 03;290(9):1173-1178. [doi: 10.1001/jama.290.9.1173] [Medline: 12952999]

27. Campbell JC, Yoon SC, Cater SW, Grimm LJ. Factors Influencing the Gender Breakdown of Academic Radiology Residency
Programs. J Am Coll Radiol 2017 Jul;14(7):958-962. [doi: 10.1016/j.jacr.2017.02.045] [Medline: 28427906]

28. Fielding JR, Major NM, Mullan BF, Neutze JA, Shaffer K, Wilcox CB, et al. Choosing a specialty in medicine: female
medical students and radiology. AJR Am J Roentgenol 2007 May;188(4):897-900. [doi: 10.2214/AJR.06.0539] [Medline:
17377020]

29. Grimm LJ, Lowell DA, Cater SW, Yoon SC. Differential Motivations for Pursuing Diagnostic Radiology by Gender:
Implications for Residency Recruitment. Acad Radiol 2017 Oct;24(10):1312-1317. [doi: 10.1016/j.acra.2017.03.023]
[Medline: 28552374]

30. Collins J. Residency training data: what do the numbers tell us? J Am Coll Radiol 2004 Oct;1(9):685-688. [doi:
10.1016/j.jacr.2004.03.004] [Medline: 17411679]

31. Alshumrani GA. Awareness of interventional radiology among final-year medical students and medical interns at a university
in Southwestern Saudi Arabia. Saudi Med J 2013 Aug;34(8):841-847. [Medline: 23974457]

32. Tarver T. Cancer Facts & Figures 2012. American Cancer Society (ACS). Journal of Consumer Health On the Internet
2012 Jul;16(3):366-367. [doi: 10.1080/15398285.2012.701177]

33. International Agency for Research on Cancer. IARC Monographs on the Evaluation of Carcinogenic Risk to Humans Vol.
In: Ionizing Radiation: Part 1: X- And Gamma (y)-radiation, And Neutrons (medicine). France: World Health Organization;
2020.

34. Roubidoux MA, Packer MM, Applegate KE, Aben G. Female medical students' interest in radiology careers. J Am Coll
Radiol 2009 May;6(4):246-253. [doi: 10.1016/j.jacr.2008.11.014] [Medline: 19327657]

35. Wright S, Wong A, Newill C. The impact of role models on medical students. J Gen Intern Med 1997 Jan;12(1):53-56
[FREE Full text] [doi: 10.1046/j.1525-1497.1997.12109.x] [Medline: 9034946]

Abbreviations
KAUH: King Abdulaziz University Hospital

Edited by G Eysenbach; submitted 09.05.19; peer-reviewed by IV George, S Purkayastha, F Sendra-Portero; comments to author
14.12.19; revised version received 06.02.20; accepted 02.03.20; published 28.04.20

Please cite as:
Abduljabbar AH, Alnajjar SF, Alshamrani H, Bashamakh LF, Alshehri HZ, Alqulayti WM, Wazzan MA
The Influence of Gender on the Choice of Radiology as a Specialty Among Medical Students in Saudi Arabia: Cross-Sectional Study
Interact J Med Res 2020;9(2):e14666
URL: http://www.i-jmr.org/2020/2/e14666/
doi: 10.2196/14666
PMID: 32141832

©Ahmed H Abduljabbar, Sara F Alnajjar, Hussein Alshamrani, Lujain F Bashamakh, Hisham Z Alshehri, Waleed M Alqulayti,
Mohammad A Wazzan. Originally published in the Interactive Journal of Medical Research (http://www.i-jmr.org/), 28.04.2020.
This is an open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in the Interactive Journal of Medical Research, is properly cited. The complete
bibliographic information, a link to the original publication on http://www.i-jmr.org/, as well as this copyright and license
information must be included.

Interact J Med Res 2020 | vol. 9 | iss. 2 | e14666 | p. 8http://www.i-jmr.org/2020/2/e14666/
(page number not for citation purposes)

Abduljabbar et alINTERACTIVE JOURNAL OF MEDICAL RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1016/j.ejrad.2011.03.011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21458185&dopt=Abstract
http://dx.doi.org/10.2214/ajr.165.6.7484559
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7484559&dopt=Abstract
https://bmchealthservres.biomedcentral.com/articles/10.1186/1472-6963-10-40
http://dx.doi.org/10.1186/1472-6963-10-40
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20167075&dopt=Abstract
http://dx.doi.org/10.1001/jama.290.9.1173
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12952999&dopt=Abstract
http://dx.doi.org/10.1016/j.jacr.2017.02.045
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28427906&dopt=Abstract
http://dx.doi.org/10.2214/AJR.06.0539
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17377020&dopt=Abstract
http://dx.doi.org/10.1016/j.acra.2017.03.023
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28552374&dopt=Abstract
http://dx.doi.org/10.1016/j.jacr.2004.03.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17411679&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23974457&dopt=Abstract
http://dx.doi.org/10.1080/15398285.2012.701177
http://dx.doi.org/10.1016/j.jacr.2008.11.014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19327657&dopt=Abstract
https://onlinelibrary.wiley.com/resolve/openurl?genre=article&sid=nlm:pubmed&issn=0884-8734&date=1997&volume=12&issue=1&spage=53
http://dx.doi.org/10.1046/j.1525-1497.1997.12109.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9034946&dopt=Abstract
http://www.i-jmr.org/2020/2/e14666/
http://dx.doi.org/10.2196/14666
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32141832&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

