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PURPOSE

The number of female medical students has increased significantly in the last decade due to
increased gender diversity. However, the number of female doctors going into interventional
radiology (IR) does not reflect this trend on an international scale.

METHODS

A standardized set of questions was created looking into medical students’ demographics,
awareness of IR, their general opinion, and whether they would consider IR as a potential
career path. One-hundred female medical students from the United Kingdom, Germany, Po-
land, Spain, and New Zealand were approached either directly or via an online survey plat-
form. The students ranged from first to final year study of Medicine and were between 18 and
30 years of age.

RESULTS

The majority of medical students (68%) were unaware of what IR is and 98% denied having
teaching about IR in their university. Influential factors to choosing IR were more exposure to
IR in medical school (15%), more options to allow family life (15%), direct training pathway to
IR rather than via diagnostic radiology (13%), options of private practice (13%), and under-
standing more about radiation protection during pregnancy (12%).

CONCLUSION

A lack of awareness about what IR is and misconceptions, particularly regarding radiation
exposure during pregnancy, play an important role in discouraging entry into IR. Addition-
ally, some of the concerns raised were directed at IR training pathway. Female IR consultants
should also take leadership initiative to act as role models. More lectures and direct clinical
exposure are paramount to their understanding of IR.

ver the past decades, the number of female medical students has gradually in-

creased equalizing the gender gap. The Royal College of Physicians suggest that

more than 60% of new medical students in 2009 were female (1). This was increased
by ten-fold in comparison to the late 20th century when medicine was a male dominated
career (1). However, the number of female doctors going into interventional radiology (IR)
training schemes or female IR consultants does not reflect this trend on an international
scale. When compared with other specialties such as general surgery and vascular surgery,
entrance of women into IR was substantially lower in proportion (2, 3). Even though female
consultant radiologists make 35% of the IR workforce in the UK, it was estimated that only
10% of interventional radiology consultants were female (4, 5).

Many factors have been perceived to contribute to this discrepancy. These include radi-
ation exposure concerns (particularly those relating to pregnancy), the frequency of being
on call, the lack of female role models, and an overwhelmingly male dominant culture in IR
(3, 5). Methods to attract females into IR include early exposure to the specialty, preferably
at the medical student stage to increase interest and address any misconceptions of the
perceived work life imbalance and radiation exposure (5). The aim of our study was to eval-
uate and understand female medical students’ perception of the obstacles preventing them
from entering this career path.
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Methods

This observational study was conducted
at Auckland City Hospital, New Zealand. A
standardized set of questions under the
title "What do you think of IR as a career?"
was created looking into medical students’
demographics, awareness of IR, their gen-
eral opinion and whether they would con-
sider IR as a potential career path (Appen-
dix 1). Subsequently, 100 female medical
students from the United Kingdom, Germa-
ny, Poland, Spain, and New Zealand were
randomly selected either directly from the
Auckland University campsite or via Survey
Monkey questionnaire sent out via social
media by elective medical students from
the countries listed during their IR place-
ment. Survey Monkey is an open access
online surveying platform and was used
due to its wide accessibility. The students
ranged from first to final year study of Med-
icine and were between 18 and 30 years of
age. They were approached during the pe-
riod of 2017-2018.The questionnaires were
only sent out to female medical students on
social media groups and only female medi-
cal students were approached face to face.
Male and non-medical students were not
included.

The first 20 participants’ responses were
accepted from each country to make the
survey result less skewed towards a sin-
gle country. Once 20 responses were ob-

* There is discrepancy between the number of
female doctors entering IR compared with the
increasing number of female doctors in other
male-dominated specialties.

* Lack of awareness about what IR is and the
misconceptions, particularly those regarding
radiation exposure during pregnancy, play an
important role in discouraging entry into IR.

* Some of the concerns raised were not gender
specific but directed at IR training; should there
be a separate training pathway to diagnostic
radiology like the United States of America?

* [tis important to engage early on at Universi-
ty and School level. More lectures and direct
clinical exposure are paramount to their un-
derstanding of IR and to clarify the misconcep-
tions. It is also important for current female IR
consultants to take leadership initiative to act
as role models and make them feel that they
have equal opportunity getting into this spe-
cialty.

* Larger and country-specific surveys would be
helpful to give more insights into this matter.

tained, no further results were collected.
This meant that any further replies were
not included and the study did not active-
ly pursue further students. The participants
were not asked for any identifiable informa-
tion to maintain confidentiality and they
were aware that the data collected would
be used for research purposes. Informed
verbal consent was obtained from all par-
ticipants.

The questions were designed so that they
were simple and easy to be filled in, while
relevant questions regarding the under-
standing of the students about IR is main-
tained. Towards the end of the survey, each
participant had a brief introduction to IR as
“Image-guided surgery that covers all pa-
tient groups seen within the hospital, with
the potential to treat all body parts, without
cutting the patient open; from neuro-inter-
vention for brain bleeds or stroke clots, to
pediatric line insertion, to improving blood
flow to the toes” The students who filled
in the questionnaire were assisted by two
rotating medical students within the radiol-
ogy department to assure accuracy of the
collected information. This was done either
by directly filling in the questionnaire face
to face at the university campus or contact
access via online social media which meant
any questions or discussions were easily
available. No financial or compensatory
items were given for this study.

Statistical analysis

A descriptive statistical analysis was per-
formed using SPSS software (Statistical
Package for Social Sciences) version 15.

Results

A total of 100 female medical students
participated from the UK (20%), Poland
(20%), Germany (20%), Spain (20%), and
New Zealand (20%). The year of university
study ranged from 1 to 6 (Table 1).

The results show that the majority of
medical students (68%) were unaware of
what exactly IR is (Table 2). Moreover, as
many as 94% responded “No” when asked
“Have you ever seen or heard of what IR
doctors do?”. Ninety-eight percent denied
having teaching, lectures or cases about
IR taught in their university. In contrast, al-
most every student (99%) knew what a vas-
cular surgery specialist is.

Despite initially lacking insight of what IR
clinicians do, similar proportion of female
medical students would consider IR is a po-

Table 1. Medical student demographics
Medical student demographics (%)

Age (years)
18-21 21%
22-25 70%
25+ 9%
Year of study
1 7%
2 12%
3 13%
4 20%
5 23%
6 25%
Country
United Kingdom 20%
Spain 20%
Poland 20%
Germany 20%
New Zealand 20%

tential career (13%) when compared with
vascular surgery (12%) following a brief ex-
planation of the specialty.

In regard to their thoughts of IR as a ca-
reer after providing a brief description of IR
(Fig. 1), approximately half of medical stu-
dents did not have an opinion due to either
not having seen any IR role models (32%) or
did not know at this stage of training (20%).
Also, 17% had concerns of not having ade-
quate patient contact. On a positive aspect,
12% thought of IR as an amazing career, 5%
thought that IR was the future of medicine
and although 7% had some concerns, they
were willing to consider it. Only 5% of stu-
dents had an IR role model. Other respons-
es were shown in the Appendix 2.

There was a wide range of responses
of what would make a career in IR more
appealing to women (Fig. 2). The top in-
fluential factors were more exposure to
IR in medical school (15%), more option
to allow family life (15%), direct training
pathway to IR rather than via diagnostic
radiology (13%), options of private prac-
tice (13%), and understanding more about
radiation protection during pregnancy
(12%). Twenty-percent of the students ex-
pressed that more female IR consultants
would make IR more appealing. This was
divided into needing more female leader-
ship roles (9%) and more female support at
workplace (11%).
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A pie chart representing survey responses from 100 female
medical students on "What are your current thoughts on IR as a career?"

Other (Appendix 2)
2%

Not much patient
contact
17%

I don't see any IR
role models It's an amazing
32% career

12%

It looks like the
future is IR
IR role model I don't know at this 5%
5% stage

20%

I have concerns but
willing to consider it
7%

Figure 1. Pie chart shows the responders' current thoughts on IR as a career.

A pie chart representing survey responses from 100 female
medical students on "What would make a career in IR more appealing?"

Role models
9%
Support work/training
option to allow family
life
0/
Radiation protection (xd
during pregnancy
12%
Direct training pathway
Grants and educational to IR rather than via
support radiology
6% 13%

Less threat from
other specialities
6%

More education and
exposure at medical
school More female support
15% with congresses,
publications, and
leadership roles
11%

Figure 2. Pie chart shows the responders' view on aspects that would make a career in IR more appealing.

Table 2. Perception of the female students regarding IR awareness and knowledge

Percentage of response (%)

Question Yes No Don't know
Do you know what interventional radiology (IR) specialty is? 13 68 19
Have you ever seen or heard of what IR doctors do? 2 94 4
Would you consider a career in IR? 13 55 32
Do you know what Vascular Surgery specialty is? 99 1 0
Would you consider a career in vascular surgery? 12 55 33
Have you had any teaching/lectures/cases about IR? 0 98 2

IR, interventional radiology.
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Discussion

This survey of 100 female medical students
from the UK, Germany, Poland, Spain, and
New Zealand identified several barriers to
choosing a career in IR. Overall, the themes
identified in our survey are comparable to ex-
isting literature (6, 7); however, a new theme
of direct entry into IR training has emerged.

One of the major barriers was not having
a direct training route into IR. Some partic-
ipants felt discouraged from having to do
diagnostic radiology before entering an
IR training program. It is relevant to note
that when the United States of America’s IR
training program changed from requiring
full diagnostic radiology training to a direct
route to IR training, a greater proportion of
female trainees was seen in IR (8). Therefore,
a similar change to a more direct training
pathway to IR in other countries could lead
to greater female representation in IR. Oth-
er previously male-dominated specialties
have also seen increase in female trainees
when the route was direct from medical
school/foundation program (3). In general,
irrespective of sex and specialty, students
are attracted to direct training pathway. For
female doctors in particular, family-work life
balance is important and thus investing in
a career with a direct pathway is believed
to involve less relocation instability and of-
fers more security in knowing this will lead
to completion of training without further
significant change or re-application. Al-
though the result was not split per country,
we noticed that training programs varied
throughout the countries and thus access
to radiology and IR. However, none of the
countries involved provided a run-through
training program for IR at the time.

In addition, there was also a significant
lack of awareness about the specialty
among the students. Up to 94% of the stu-
dents did not know exactly what interven-
tional radiologist’s role is before the brief
description of IR provided at the end of the
survey. Recently, efforts have been made to
increase students exposure to the IR spe-
cialty, such as the“IR curriculum for medical
students” developed by the Interventional
Radiological Society of Europe (CIRSE) at
their annual conference (6). This has not
only spread awareness about what IR in-
volves and what interventional radiologists
do, but has also cleared misconceptions
which may be deterrents for women (5).
Common misunderstandings among the
medical students included risk of radiation
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exposure, particularly during pregnancy,
less patient contact, and inability to main-
tain a work-life balance due to lack of a flex-
ible training program. It has been proven
now that the occupational radiation expo-
sure in IR is the same as natural background
radiation; and fetal radiation exposure of
female IRs during pregnancy is well below
recommended guidelines (9, 10). Further
reasons that discouraged female students
from joining the specialty found in this sur-
vey were the lack of female role models in IR
and male dominance in the specialty.

There are various misconceptions re-
garding medical radiation exposure in the
public (10). This could inadvertently per-
petuate misinformation to female medi-
cal students regarding radiation exposure
during pregnancy, which may interrupt
their training and thus maybe perceived as
a burden by her fellow IR colleagues, whom
might then have to cover her rota and on-
call responsibilities. This can be avoided by
education and if possible, allowing more
flexible training program during pregnan-
cy. For instance, less than full time training
and less on-call hours, so that IR becomes
more plannable and less unpredictable as
a career.

Once clearing all the misconceptions
about workplace, medical students still
need female role models and successful
women in IR to look up to. This will likely
generate interest among female medical
students/doctors to choose IR as a career.
A study has shown that promoting visibil-
ity of women in radiology as early as first
pre-clinical year has had the largest impact
of female medical student interest in radiol-
ogy (11). It isimperative that female IRs take
up leadership roles, and their male IR col-
leagues encourage women to feel that they
have an equal opportunity as their fellow
male colleagues of choosing any of the cur-
rently male-dominated specialties. This can
include providing educational support and

grants. Female IR consultants should be en-
couraged to take leadership roles including
mentorship initiatives for interested medi-
cal students. A recent example to encour-
age female doctors and medical students
to choose IR as a specialty were the Society
of Interventional Radiology’s “Women in
IR” community, which held various events,
forums and providing resources to support
those who were interested (6).

The limitation of this observational study
is that the geographic location of partic-
ipants were highly varied across Europe
and including New Zealand. As a result, the
data was not representative of a particular
country but demonstrates a generic view.
More participants involved would make the
data more representative. Furthermore, the
elective medical students who assisted in
sending out the survey through social me-
dia chose to undertake an IR elective. There-
fore, they could represent a motivated co-
hort of students and may not reflect the
perceptions of medical students in general.

We therefore recommend a further
study taking on higher volume of students
through training program directors to cir-
culate to all female students at random, or
following the new organized “Boot Camps”
designed to encourage students into IR as
webinars via social media and circulated by
trainees and students to attend.

In conclusion, IR remains a relatively new
subspecialty. Early input on education, rais-
ing awareness, addressing misconceptions,
particularly on radiation protection, having
role models, and creating opportunity for
female medical students need to be done at
national levels to address any barriers that
discourage female medical students from
choosing a career in IR. Direct training path-
way into IR could increase the recruitment
of women into IR. Larger surveys would be
helpful to gain more insight into other ar-
eas that require improvements to support
female entry into IR.
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Appendix 1. Questionnaire format

Please fill in the following detail

Country of your medical school

Age

University year of study

Question Yes No Don't know
Do you know what interventional radiology (IR) specialty is?

Have you ever seen or heard of what IR doctors do?

Do you know much about Radiology?

Would you consider a career in Radiology?

Would you consider a career in IR?

Do you know what Vascular Surgery specialty is?

Have you ever seen or heard of what vascular surgeons do?

Would you consider a career in vascular surgery?

Have you had any teaching/lectures/cases about IR?

What would make you more interested in taking up or considering IR as a career?

After this interview and now that | have explained what | do for a living, would you consider IR as a career?

Appendix 2
Other**:

«In Germany | have to be a general radiologist first and | don’t want that!

« Want to pursue IR but not sure about diagnostic radiology.

- Too much diagnostic radiology since IR has no own pathway.

- Worried by the time | train and finish, others would have taken over vascular IR. Then what would be the point in all this training and learning EVARs?

+ Only a few get trained in IR and | feel there is no place for women in IR especially with a family.
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