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INTRODUCTION

Leading figures in biomedical informatics
advocate education in digital health for the
healthcare workforce.! 2 In healthcare, arti-
ficial intelligence/machine learning (Al/
ML)-enabled tools increasingly play a role by
informing patient triage decisions, clinical deci-
sion support systems, and healthcare resource
management’ — advances that are undoubtedly
set to grow." Tens of thousands of healthcare
apps are available for download by consumers,
promising a range of services, from symptom
tracking to diagnostic and treatment advice.

To date, surveys of medical professionals
reveal divergent views about the value and
impact of AI/ML on their job with many
physicians sceptical about the potential scope
for technological innovations on medical
tasks.”” Furthermore, surveys consistently
find limited evidence of formal teaching in
medical education about AI/ML. Only a few
studies — conducted in Europe, the US and
South Korea — have explored the formal
education and familiarity of medical or health-
care students with respect to digital advances
in healthcare, and much of this work consists
of single site studies.”* To better understand
and engage with discussion about the benefits,
limitations, and ethical dilemmas presented
by these tools, today’s medical students will
need to become more digitally savvy. Equally,
as patients make increasing use of healthcare
and well-being algorithms, medical students
will need to become better prepared to offer
patients advice, and to have knowledge about,
the robustness of these tools including when
algorithms are safe to use.

In the present study, we built on this research
by assessing the experiences and opinions of
final year medical students throughout Ireland
about their exposure to AI/ML during their
entire degree programme.

METHODS

A paper-based, cross-sectional survey was
administered to final year medical students
at four of Ireland’s seven medical schools.
Institutions were selected in each of the coun-
try’s four geographical provinces. The study
team devised an original survey instrument
to investigate the familiarity, formal exposure
to, and opinions of medical students about
ML/AI in medicine. We developed the survey
instrument in consultation with Irish, British,
and American physicians and piloted the
survey with physicians in Ireland and the UK
(n=6) and final year medical students in the
UK (n=b) to ensure face validity. The survey
explored students’ experiences and opinions
about the teaching of AI/ML in their medical
degree programme to date (see Section E
of online supplemental appendix 1, and
table 1 for survey items). Using ‘yes’ or ‘no’
responses, the survey asked whether students
had heard of the term ‘machine learning’,
were familiar with “big data analytics”, and
whether they had read any academic arti-
cles on AI/ML in medicine. Students were
requested to estimate both how many hours
their instructors or lecturers had spent, and
will spend, discussing AI/ML during their
degree. In addition, selecting from ‘yes’, ‘no’
or ‘maybe’ responses, the survey inquired
whether students planned to learn about how
AI/ML as it pertains to medicine. Finally,
using a 6-point Likert scale, students were
requested to rate their level of agreement
with the statement ‘Discussion about AI/ML
should be part of medical training.’

The institutional review boards at University
College Cork [protocol # 2018-188], National
University of Ireland Galway [protocol
# 19-Dec-15], Queen’s University Belfast
[protocol # 19.28], and University College
Dublin [protocol # LS-19-89] approved the
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Table 1 Familiarity and opinions of medical students about Artificial Intelligence/Machine learning in their medical degree
Survey item Value 95% ClI Total N
Have you heard of machine learning? n (%) - - 242
Yes 137 (56.6%)  50.4 to 62.9
No 105 (43.4%)  37.11049.6
Are you familiar with big data analytics? n (%) - - 242
Yes 101 41.7%)  35.51048.0
No 141 (58.3%)  52.1t064.5
Have you read any academic journal articles about artificial intelligence/ machine learning in - - 242
medicine? n (%)
Yes 47 (19.4%) 14.4t024.4
No 195 (80.6%)  75.6 to 85.6
Please estimate how many hours your instructors/lecturers have spent discussing artificial - - 221
intelligence/machine learning during your medical degree so far. median
Ohours 147 (66.5%) -
30min to 1hour 38(17.1%) -
1 hour 30 min + 36 (16.3%) -
Please estimate how many hours your instructors/lecturers will spend discussing artificial - -
intelligence/machine learning during your medical degree so far. media-n
Ohours 133 (62.4%)
30min to 1hour 19 (8.9%)
1hour 30 min + 61 (28.6%)
Do you plan to learn about artificial intelligence/machine learning as they pertain to medicine? n (%) - - 241
Yes 99 41.1%) 34.9t047.3
No 29 (12.0%) 7.9to0 16.1
Maybe 112 (46.5%)  40.2t0 52.8
Discussion about artificial intelligence/machine learning should be part of medical training. - - 242
Strongly disagree 8 (3.3%) 1.1t05.6
Moderately disagree 18 (7.4%) 4.11010.7
Somewhat disagree 26 (10.7%) 6.8 to 14.7
Somewhat agree 117 (48.4%) 42.1t0 54.6
Moderately agree 45(18.6%) 13.7t023.5
Strongly agree 28 (11.6%) 7.5t015.6

study protocol at their respective sites. Between April 2019
and March 2020, the anonymous survey was distributed
by lecturers after compulsory final year classes at each
institution to increase responses. Participation was volun-
tary and all students who decided to participate provided
written consent. After survey collection, responses were
entered into Excel, and descriptive statistics and analysis
were carried out using JASP (0.9.2) and SPSS v 27.

RESULTS

A total of 252 of 585 (43%) of final year students across
three medical schools responded. Data collection at one
medical school (University College Dublin) was termi-
nated in March 2020 because of teaching disruption due
COVID-19, and survey data from this site was excluded
from the analysis. Of all respondents, 157 of 251 (62.6%)
were female, and 223 of 246 (90.7%) were born in 1992 or
later. Among respondents, 66.5% reported zero hours of

teaching on AI/ML during their degree with 62.4% antic-
ipating zero hours during the remainder of the degree
programme, 43.4% (95% CI, 37.1% to 49.6%) had not
heard of the term ‘machine learning’, and 80.6% (95%
CI, 75.6% to 85.6%) had not read any academic journal
articles on AI/ML. Asked about whether they intended to
learn about AI/ML in medicine 41.1% (95% CI, 34.9%
to 47.3%) reported ‘yes” and 46.5% (95% CI, 40.2% to
52.8%) responded ‘maybe.’” However, 78.6% agreed
that discussion about AI/ML should form part of their
training. Results are reported in table 1.

Descriptive data were analysed for differences according
to gender and birth year. Male respondents were more
likely than females to report having heard about ML
(69.7% . 48.7%), %*(1)=10.05, p=0.002. Participants who
heard about ML, on average, had an earlier birth year
than those who had not, t(234)=2.193, p=0.029. Willing-
ness to learn about AI/ML was recoded to reflect the
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ordinal nature of the data (yes=1, maybe=2, and no=3) so
that inferential statistics could be run. There was a trend
towards younger participants being less likely to plan to
learn about AI/ML, rho=-.109, p=0.095. Based on the
results of a Mann-Whitney U test, male respondents were
more likely to plan to learn about AI/ML than female
participants, Z=2.25, p=0.025.

DISCUSSION

This is the first study to explore the experiences and
opinions of Irish medical students about AI/ML in their
medical degree programme. Medical students reported
limited awareness and education on AI/ML. Notably,
around four in ten of survey respondents had not heard of
the term ‘machine learning’. Around two in three respon-
dents reported no time spent learning about AI/ML
during their whole medical degree. Although a minority
of students did report some formal teaching on AI/ML,
it is unclear whether this was part of their compulsory
medical curriculum or (for example) via elective medical
courses or guest lectures. Perhaps reflecting training gaps
or lack of confidence on the topic, few students reported
reading any academic articles on AI/ML in medicine.
Relatedly, students were divided about their plans to fill
educational gaps, with almost half of students reporting
some uncertainty about whether they would undertake
additional learning on these topics. Contrary to our
expectations, younger participants were less likely to have
heard of ML; however, the majority of participants were
typically young adults: 91% had a birth year between
1992-1999. Conceivably, with greater variance in ages of
participants we might have observed different findings.
Finally, while the majority of students reported a lack of
formal instruction on AI/ML in medicine, considerably
fewer students seemed to approve of the status quo. In
common with other surveys,” '*"'* the majority of medical
students considered learning about AI/ML should form
part of their formal medical degree.

To help address education deficits, we suggest medical
schools consider developing short, cross-disciplinary
courses in digital health, including an understanding of
augmented intelligence, to empower students to keep
abreast of technological advances. Indeed, the need for
further education on these topics may also apply to allied
health professional training including nursing, phar-
macy, clinical psychology, and physiotherapy. Because
technology changes rapidly, we recommend that training
and education encompass critical thinking skills so that
students are well equipped to appraise new technologies.
For example, courses in evidence-based medicine might
incorporate discussion about evaluation of clinical deci-
sion support systems, the potential for algorithmic biases
in data sets, and challenges associated with the explain-
ability of AI/ML decisions. Medical ethics courses might
usefully incorporate topics related to patient privacy with
the use of digital devices and apps, and the potential for
Al/MI-tools to mitigate or exacerbate digital divides in

healthcare. Finally, we caution that without solid curric-
ular advances, medical students and health professionals
may rely too heavily on hype or inflated media reportage
to inform their views, leading to negative consequences
for healthcare. For example, surveys in Canada and the
UK suggest that, under the misguided view that radiology
will be imminently replaced as a field by AI/ML, students
are more likely to rule out this specialty as a career
choice.”*"®

This study has some strengths and limitations. A
strength was soliciting the views of students from institu-
tions in geographically distinctive regions of the country.
However, the moderate response rate (43%) raises
questions about representativeness. Response biases
could also have influenced our findings depending on
whether students most enthusiastic or those inclined
to view AI/ML negatively answered the survey. While
our aim was to gauge the general awareness of medical
students about these topics, some survey items, such as
‘familiarity with big data analytics’ might be challenged
as vague and open to interpretation. We recommend
that qualitative research methods might provide more
nuanced findings on students’ opinions and aware-
ness about AI/ML in medicine. In addition, we suggest
future studies might usefully explore the opinions and
familiarity of medical faculty about AI/ML in medical
education, and/or evaluate medical curricula course
content to assess where, if at all, students acquire
learning on these topics. Finally, the survey was adminis-
tered prior to the COVID-19 pandemic which has over-
seen considerable developments and attention given
to the role of AI/ML-enabled tools including in digital
epidemiology and public health. Conceivably, as a
result, had the survey been undertaken today we might
have found increased awareness or familiarity about
these topics among medical students. However, we
emphasise it remains to be seen whether this heighted
attention translates into tangible curricular develop-
ments. Furthermore, no surveyed medical school has
since modified their curriculum to include education
about AI/ML.

We close by noting, in recent years Ireland has gained
recognition as a global technology hub with the fastest
growing tech workforce in Europe.'® Despite these
advances, we cannot help but observe the risk of digital
education in healthcare lagging behind. Improvements
in digital education will help prepare tomorrow’s doctors
to lead policy and practice advances on the role of Al/
ML-enabled tools in the health professions and in
patientcare.
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