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Abstract
Background: Medical students have reported high prevalence of mental health difficulties and
burnout. However, there are limited investigations examining the association between resilience
and these difficulties. We investigated: 1) depression, anxiety, personal and professional burnout
and comorbidity; 2) demographic and education characteristics associated with these outcomes;
3) the association between resilience and these outcomes; and 4) whether these results were
attributable to sampling bias.
Methods: Participants were n=521 medical students from RCSI University of Medicine and
Health Sciences. Outcomes were measured using validated scales. We report descriptive
statistics, and risk factors for the difficulties were investigated using generalized linear
modelling.
Results: One-in-three students reported incidence of depression or anxiety (24.5% co-
morbidity). 8.9% of students reported all four difficulties. Difficulties were more common in
female students and those in middle years of the programme. Resilience was negatively
correlated with all outcomes and stable across demographic and educational variables. Weighting
the data for sampling bias did not affect these results.
Conclusions: Our results emphasise the high incidence of depression, anxiety, burnout and
comorbidity in students. We advocate for further investigation into the role of resilience as a
modifiable factor that may ameliorate the incidence of depression, anxiety and burnout in

medical students.
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Practical Points.

One in three medical students report clinical levels of depression or anxiety with 24%
reporting comorbid depression and anxiety.

9% report depression, anxiety, personal and professional burnout.

Difficulties were more common in female students and in those in second and third year
of direct entry medicine.

Resilience was negatively correlated with all other outcomes and stable across
demographic and educational characteristics.

Weighted and unweighted comparisons suggest that sampling bias has a limited effect on

these results.
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Medical school is challenging and educators have recognised that the stress of medical school
can be significant (Adsett 1968; Neufeld and Malin 2021). Medical students appear particularly
susceptible to common mental health problems, such as depression, relative to students from
other courses (Dyrbye et al. 2006). Prior to medical school, these students are reported to have
lower symptoms of depression than their peers, suggesting that the training and environment of
medical school may contribute to deterioration in mental health (Brazeau et al. 2014). Meta-
analyses have indicated that the prevalence of depression within medical students ranges from
10.3% to 59% (Ibrahim et al. 2013), with 28% of medical students meeting criteria for
depression as assessed by a self-reported questionnaire (Puthran et al. 2016). Anxiety among
medical students ranges widely (6%-67%, Hope and Henderson 2014) and a third of medical
students meet criteria for an anxiety disorder (Tian-Ci Quek et al. 2019). Burnout, a syndrome
conceptualized as resulting from unsuccessfully managed chronic workplace stress (World
Health Organization 2019), is common in the medical profession (Imo 2016). This extends to
medical training where symptoms attributable to college-related burnout have been reported
widely in medical student populations (Erschens et al. 2019). Some of the predictors of burnout
in medical students include lower levels of physical activity, gender and year of study (Cecil et
al. 2014). Moreover, comorbid associations between depression and burnout have also been
reported (Fitzpatrick et al. 2019). This mounting evidence suggests that medical students a high
risk population and failure to intervene in these difficulties may have a lasting impact on their

longer-term mental wellbeing and career trajectory.

A factor of relatively recent interest in medical education is resilience, the ability to overcome
adversity from negative experiences (Rutter 1999). Given the stresses of the medical profession,

it has been suggested that resilience should be fostered and developed as part of a modern



medical curriculum (Howe et al. 2012). Resilience training interventions could provide students
with an opportunity to learn the necessary tools to manage a stressful situation but in the safe
environment of a medical school. Some studies, using proxy measures of resilience, have
indicated that resilient medical students are less likely to experience depression, burnout and
have a higher quality of life (Dyrbye et al. 2010; Thompson et al. 2016). However, direct
subjective measures of resilience have been less frequently utilised (Drybye et al. 2017).
Furthermore, it is unclear if demographic and educational characteristics interact with resilience

in medical students, altering the risk of mental health difficulties and burnout.

One major challenge with investigating mental health difficulties in university student
populations is sampling bias. While normally cited as a limitation, the extent to which the sample
is representative of the target population is rarely investigated. As a result, very little is known
about the correlates of self-selection, but there is a suggestion that those who are male, of
younger age and from a lower socio-economic background are less likely to partake in such
studies (Henderson and Page 2007). Younger age and lower socio-economic background have

also been associated with attrition in longitudinal studies (Fraser et al. 2013).

This study explored the prevalence of anxiety, depression, burnout and resilience in a cohort of
medical students in a large medical school in the Republic of Ireland. The aims of this study
were to: 1) examine depression, anxiety, burnout and their co-morbid occurrence in medical
students; 2) examine demographic and educational correlates of depression, anxiety, burnout and
comorbidity; 3) examine the relationship between resilience and these outcome variables; and 4)

examine discrepancies due to sampling bias.

Methods



Participants. As a compulsory part of the curriculum, medical students from RCSI University of
Medicine and Health Sciences, Dublin (Ireland) were invited to complete a quantitative
assessment of Professional Identify formation, professionaLism, Leadership And Resilience
(PILLAR; Ryan et al. preprint, 2022) — known as PILLAR Part A . The recruitment sample
consisted of all students (n=1245) in years 1-3 of direct-entry (from high school/secondary
school) undergraduate medicine (DEM1, DEM2, DEM3) and years 1 and 2 of graduate-entry
medicine (GEM1 and GEMZ2). The assessment was completed between September 2020 and
February 2021 and n=1,153 (93%) students completed the PILLAR Part A and consented to their
data being used for research (for full description see Ryan et al. preprint, 2022). All data in this

survey was collected anonymously.

In addition to Part A of the PILLAR assessment, students were also invited to complete an
optional section, Part B, which examined depression, anxiety and burnout. For this part of the
study, students were also made aware of available services, including professional mental health
services at RCSI, if needed. Of the sample who completed Part A and consented to research,

n=521 (45%) completed Part B and consented to research.

Research ethics Committee (REC) approval:

Ethical approval for the study was obtained from the Research Ethics Committee of the RCSI

(REC202005016).

Measurement

Demographic and Educational Variables.

We report the overall age, gender, geographical region of origin and the percentage contribution

of each year of medical training within the total sample. Additionally we report age, gender and



geographical region of origin when stratified by year of medical training, as well as the

percentage completion rate of Part B.
Outcome variables.
For a full description of the outcome variables, see supplementary materials.

Depression. The Patient Health Questionnaire-9 (PHQ-9) screening tool was used to estimate
the incidence of depression (Kroenke et al. 2001). Within the study, depression is reported as a
categorical measure using a clinically validated cut-off of >10. In addition, based on the

additional 10" item from the PHQ-9, we report the difficulties these symptoms have posed for

home, work or relationships using a conservative threshold (“very or extremely difficult”).

Anxiety: The Generalised Anxiety Disorder-7 (GAD-7) screening tool was used to estimate the
incidence of anxiety (Spitzer et al. 2006). Anxiety was reported as a categorical measure using a
clinically validated cut-off score of >10. Using the additional 8™ item from the GAD-7, we report
the difficulties these symptoms have posed for home, work or relationships using a conservative

threshold (“very or extremely difficult”).

Burnout: Burnout was measured using two sub-scales of the Copenhagen Burnout Inventory:
Personal Burnout and Work-Related/Professional Burnout (Kristensen et al. 2005). These scales
were measured using a 6-item and 7-item 5-response Likert scale with scores ranging from
“Always” (scored as 4) to “Never” (scored as 0). The work-related/professional burnout scale
was modified so that the content related to college work rather than employment (for example,
“are you exhausted in the morning at the thought of another day at work?”” was replaced with
“are you exhausted in the morning at the thought of another day at college? ). In line with

Kristensen et al. (2005), “High” burnout was defined as a score within the top quartile.



Resilience. Resilience was measured using the Brief Resilience Scale (Smith et al., 2008), a 6-
item 5-response Likert scale with responses ranging from “Strongly Disagree” to “Strongly
Agree”. This measure examined the student’s ability to positively respond to difficult

circumstances.
Sampling bias weighting.

Given the difference in response rates between PILLAR Parts A (93%) and B (45%), 13
variables (relating to demographics, education, professionalism and leadership) from the required
component of the PILLAR assessment were used to weight the sample to account for sampling
bias using inverse probability weighting. For a full description of this procedure, see
supplementary materials methods section. All subsequent analyses have been assigned this

weight to account for sampling bias.
Statistical Analysis

We report descriptive statistics for the overall sample and when stratified by medical training
year. We examined the mean score and incidence of depression, anxiety, personal burnout,
college-related burnout, co-morbidity and resilience. We examined the relationship between the
demographic and educational variables with each outcome using univariable logistic regression
and with comorbidity using negative binomial regression. Odds ratios (OR) and incidence risk
ratios (IRR) with their corresponding 95" percentile confidence intervals (%CIs) are reported
respectively. A supplementary analysis was conducted treating the outcomes as continuous
variables using linear modelling. We examined the correlation between resilience with each of
the outcome variables using Pearson’s linear correlation (depression, anxiety and burnout) and

Kendall’s rank correlation (comorbidity). Finally, we descriptively examined any differences in



findings between the weighted analyses and unweighted analyses. We report the discrepancy
between these analyses in mean scores and incidence on the outcome variables. All analyses

were conducted in Stata 15.
Results
Sample Characteristics.

The demographic characteristics of the total sample and when stratified by year are reported in
Table 1. 45.1% (n=521) of the medical students completed Part B. The majority of the sample
were direct entry students (Year 1: n=165, 32%; Year 2: n=146, 28%; Year 3: n=131, 25%) with
graduate entry making up 15% of the sample (Year 1: n=36, 7%; Year 2: n=43, 8%). There were
no statistically significant differences between the completion percentage of Part B in direct
entry and graduate entry years (direct entry and graduate entry comparison: X?= 1.05, p= 0.31).
In total, 58% (n=302) of medical students were female and this was relatively stable across years
(range:53%-63%). Region of origin varied by type of entry into the medical school - graduate
entry students were mostly from Ireland or North America while direct entry students were from
a variety of regions (X?=56.0 p <.001). The range of Part B completion across medical training

years was 35.5-65.4%, with the lowest reports in direct entry year 2.
Depression, Anxiety and Burnout.

For a histogram break down of the depression, anxiety and burnout scores, see Figure 1. Table 2
displays a descriptive breakdown of the demographic and educational variables when stratified

by the outcomes.

Depression: The mean depression score was 7.9 (SD: 6.0). Over a third of students in the sample

reported moderate to severe depression (=179, 35.3%). 50.3% (n=90) of those who met the



criteria for moderate to severe depression reported that these experiences have made work, home
or relationships very to extremely difficult. 20.4% (n=105) of the overall sample reported that,
on at least several days of the past two weeks, that they thought they would be better off dead or

that they wanted to hurt themselves in some way.

There was no significant difference between males and females in the proportion who reported
moderate to severe depression (OR:1.2, 95% CI: 0.8-1.9). There was variability in the proportion
reporting depression across the years of study, ranging from 10.9% in first year graduate entry
medicine to 50.7% in direct entry medicine year 2. Relative to year 1 direct entry, those in years
2 and 3 direct entry had significantly higher odds of depression (DEM 2: OR: 5.42, 95% CI: 3.1-
9.4; DEM 3: OR:2.7, 95% CI: 1.5-4.6), while those in GEM 1 had significantly lower odds of
depression (OR:0.3, 95% CI: 0.1-0.9). There was no significant relationship between the age of

the student or region of origin and moderately severe to severe depression.

Anxiety: The mean anxiety scores was 7. 7 (SD:5.7). A third of students reported moderate to
severe anxiety (n= 172, 33.6%). 51.7% (n=89) of those who met these criteria reported that

these symptoms have made work, home or relationships very to extremely difficult.

Over 1-in-5 males and just under 2-in-5 females met criteria for moderate to severe anxiety,
demonstrating a significantly increased odds of anxiety in females (OR:1.65, 95%CI: 1.07-2.54).
Similar to depression, there was variability in anxiety across the years of medical training.
Relative to year 1 direct entry, those in years 2 and 3 direct entry had significantly higher rates of
anxiety (DEM-2: OR: 3.65, 95% CI: 2.13-6.23; DEM-3: OR:2.13, 95% CI: 1.24-3.63). There
was no significant relationship between the age of the student or the region of origin and severe

anxiety.

10



Personal Burnout: The mean personal burnout score was 12.5 (SD: 4.6). There was a higher
proportion of females within the top quartile of personal burnout scores (OR:1.8, 95% CI: 1.0-
3.1). Relative to year 1 direct entry, those in years 2 and 3 direct entry had a significantly higher
proportion of students in the top quartile of personal burnout scores (DEM-2: OR: 5.1, 95%
Cl:2.6-9.9; DEM-3: OR: 2.5, 95% CI:1.2-5.1). There was no significant relationship between the

age of the student or region of origin and personal burnout.

College-related Burnout: The mean college-related burnout score was 14.2 (SD: 5.5). Relative to
year 1 direct entry, those in years 2 and 3 direct entry had a significantly higher proportion of
students in the top quartile of college-related burnout scores (Year 2: OR: 4.3, 95% Cl1:2.4-7.7;
Year 3: OR:3.3, 95% CI:1.8-5.9). A higher proportion of Malaysian and Middle Eastern students
were in the top quartile of college-related burnout scores relative to their Irish counter-parts
(Malaysian: OR: 2.1, 95% Cl:1.1-4.1; Middle Eastern: OR:2.6, 95% CI:1.4-4.8). There was no

significant relationship between the age or gender of the student and college burnout.

Comorbid difficulties

There were medium to strong linear correlations between the depression, anxiety, personal
burnout and college-related burnout scores (range: 0.57-0.77, all p <.001, see supplementary
Table 1). Based on categorical thresholds, over half the sample met criteria for at least one
difficulty (n=258, 51.29%). One in three students had two or more difficulties, 24.5% (n=123)
reporting both depression and anxiety. Almost one in ten students (n=45, 8.89%) had all four
difficulties. A visual diagram of the comorbid overlap between depression, anxiety, personal
burnout and college-related burnout is presented in Figure 2. Examination of the demographic
and education factors associated with comorbidity revealed that female students were

significantly more likely to have a greater number of difficulties relative to male students (IRR:
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1.3, 95% CI:1.1-1.7). Similar results were observed for non-binary or self-described gender,
however these results should be interpreted with caution given there were so few individuals in
this group (IRR: 1.6, 95% CI:1.2-2.3, respectively). Second and third year direct entry students
were significantly more likely to have more co-morbid difficulties than first year students (Year

2: IRR: 2.8, 95% CI:2.1-3.7; and Year 3: IRR: 2.0, 95% CI:1.5-2.7).

Characteristics and outcomes associated with resilience.

Resilience. The mean resilience score was 3.3 (SD: 0.7). Female students had significantly lower
resilience scores (p =-0.2, 95% CI -0.3 to -0.1) than their male peers. Relative to year 1 direct
entry medical students, those in years 2 and 3 direct entry had significantly lower resilience score
(DEM 2: 3 =-0.1, 95%CI -0.2 to -0.04; and DEM 3: 3 =-0.2, 95%CI -0.3 to -0.1) while GEM 1
had significantly higher resilience scores (B = 0.2, 95%CI 0.02 - 0.3). Malaysian, Middle-Eastern
and students from other countries had significantly lower resilience scores than Irish students
(Malaysian: p=-0.2, 95%CI -0.3 to -0.1; Middle-Eastern 3 = -0.3, 95%CI -0.4 to -0.1; and Other
countries: B =-0.2, 95%CI -0.3 to -0.1). There was no correlation between age and resilience (r

=0.01, p = 0.59).

There were significant moderate negative correlations between the Brief Resilience Scale scores
and the outcome measures (range: -0.48 to -0.40; see Supplementary Table 2). There were
stronger correlations between resilience and the outcome variables in DEM 2 and 3, and GEM 2
relative to GEM 1 and DEM 1. There were little differences in the strength or direction of the
correlation between resilience and the outcome variables when stratified by region of origin with
the exception of the lower strength relationships between resilience and anxiety and college

burnout in Malaysian students.
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Assessment of Sampling Bias

Several variables were associated with completion of Part B of the PILLAR assessment
(Supplementary Table 3). A comparison of the weighted and unweighted data revealed that there
was little difference in the scores/incidence of depression, anxiety and burnout with the
application of the s bias weighting (Supplementary Table 4) suggesting limited effect of

sampling bias.

Supplementary analysis

The supplementary investigation, examining the relationship between demographic and
educational risk factors when the outcomes were measured as continuous variables, indicated
little difference in the interpretation of the results (see supplementary analysis and

Supplementary Table 6).

Discussion.

This study reports baseline cross-sectional data for a prospective study of professionalism,
resilience, leadership and mental well-being in the School of Medicine of the RCSI University of
Medicine and Health Sciences. We observed that a high proportion of medical students were
experiencing depression, anxiety, burnout and co-morbid difficulties. One in three students met
criteria for depression and a similar percentage met criteria for anxiety. Of those who met these
criteria, over 50% reported that these difficulties made social and work functioning very to
extremely difficult. Experiencing high personal and college-related burnout was also common

within the sample.

Female students had higher incidence of personal burnout and comorbid difficulties and lower

resilience relative to male students. Non-binary or those who self-described their gender in the
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survey reported higher incidence of comorbid difficulties relative to their male peers but this
result should be interpreted cautiously given the number of students in this group. The age of the
student was unrelated to all outcomes, as was the region of origin, with the exception of college
related burnout which was higher in students from Malaysia and the Middle-East, who also had

lower resilience scores.

Year of medical training was associated with all individual outcomes and comorbid difficulties.
Relative to first year students, a greater proportion of those in direct entry years 2 and 3 reported
above threshold scores on all outcomes and had comorbid difficulties. This was particularly the

case for direct entry year 2, with 18% reporting all four difficulties we investigated.

Resilience was inversely associated with all outcome variables. While there were some
differences in the strengths of the association when stratified by demographic characteristics,
there was an overall strong pattern of agreement. Notably, the strongest correlation between
resilience and college burnout was in DEM 2, which had the highest incidence of depression,
anxiety, burnout and comorbidity of any year. This indicates the potential importance of
resilience as a modifiable factor that could offset a proportion of mental health difficulties such
as depression, anxiety and burnout (Dunn et al. 2008). A review of 30 randomised controlled
trials indicated that health care students receiving resilience training had higher post-intervention
resilience, lower anxiety and lower stress (Kunzler et al., 2020). We propose that providing
medical students with key skills to manage adversity and/or high stress situation may have
downstream effects on their well-being as students and as they advance through their careers in

the medical profession.

This study comprised a required component as part of the medical curriculum (Part A) and an

optional component (Part B). Given the novelty of this design and the known relationship
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between some of our auxiliary variables (for weighting) with the outcome variables, we were
able to assess the degree of confounding sampling bias may pose in self-select and self-report
questionnaires with medical students. Our findings suggest that, while there were significant
differences between those who took part in the optional part of the PILLAR assessment and
those who did not, adjustment for this had little effect on the incidence of any outcome. This
suggests that our findings are broadly representative of the vast majority of the student cohorts

from the measured years (93% of the overall student population).

Overall, our findings are broadly comparable with the prevalence of depression and anxiety
reported in meta-analytic studies with medical student populations (Puthran et al. 2016; Tian-Ci
Quek et al. 2019). Our findings are also consistent with the incidence of mental health problems
in third level student populations both in Ireland (Dooley et al. 2019) and internationally
(Ibrahim et al. 2013; Healthy Minds Network 2020). However, while the overall incidence of
depression, anxiety and burnout was comparable with other studies, the characteristics of those
reporting these difficulties differed. We did not observe significantly higher rates of depression
in female students as has been indicated previously (Pacheco et al. 2019), nor did we observe
higher incidence of anxiety based on region of geographical origin as has previously been
reported for Asian and Middle Eastern students (Tian-Ci Quek et al. 2019). We did observe that
female students had higher rates of burnout which is in line with previous investigations

(Muzafar et al. 2015).

This paper reports findings from the first wave of data collection of the PILLAR assessment, the
rationale for which was to establish baseline measurement prior to introduction of a major
transformation of the curriculum of the medical school. A major confounder is the coincident

experience of the COVID-19 pandemic, which profoundly impacted students’ experience of
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university life, both locally and internationally. Students within years 2 and 3, who had
experienced at least one year of pre-Covid medical training, reported the highest rates of
difficulties. Thus, the increasing complexity of years 2 and 3 of the medical programme and the
experience of blended learning initiatives core to curriculum delivery during the pandemic may
have played a role in the incidence of difficulties for these students, it is difficult to quantify the
extent of this effect. It is important to note that the findings of mental health difficulties and
burnout in this study are similar to pre-Covid findings from meta-analytic reports in medical
student populations, and similar to findings across university settings internationally. To date the
effect of the pandemic and public health restrictions on the mental health of students is unclear

(Fried et al. 2021).

Strengths and Limitations

Our investigation included a large international sample of medical students from a variety of
years across both direct entry and graduate entry medical training programs. We used clinically
validated measures of mental well-being, and a subjective measure of resilience. While the
response rate to the optional mental well-being measures was 45% compared to a 93% response
rate for the resilience measure, the novelty of the study design allowed us to examine and
statistically account for sampling bias. The results were encouraging from a reliability
perspective as there were little differences between weighted and unweighted investigations in
the incidence and scoring of all outcomes. However, it should be noted that we were unable to
account for the remaining students who either did not complete PILLAR Part A or who did not

consent for their data to be used for research purposes (7%).

It is important to note that our results should be interpreted as descriptive and associative in

nature as the data is cross-sectional and the investigation of these associations should not be
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interpreted as causative. It was assumed that the impact on work item for the PHQ-9 and the
GAD-7 would be interpreted as relating to college work rather than employment. Moreover it
can be challenging to tease apart the specific contributions of depression, anxiety or burnout to

studying and this is not possible with the current data.

Conclusion

Our results provide further evidence of the high incidence of depression, anxiety, burnout and
comorbid difficulties in medical students. We advocate for further investigations into the role of
resilience and resilience training as an approach to ameliorate the incidence of depression,

anxiety and burnout in these student groups.
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Table 1. Demographic characteristics of the sample overall and stratified by year of medical

training who completed part B.

Year of Medical Training

Overall Yearl Year2 Year3 GEM1 GEM2

Part B n (%) Complete 521 (45.4) 165(51.7) 146 (35.5) 131(42.5) 36(65.4) 43 (48.3)
Age X (SD) 21.5(2.9) 20.1(22.7) 21.0(1.4) 2212.5) 243(2.3) 252 (3.4)
Gender n (%)

Female 302 (57.9) 87(52.9) 92 (63.0) 79 (60.3) 21 (58.6) 23 (52.6)

Male 213 (40.9) 78 (47.2) 53 (36.1) 48 (36.7) 15 (41.4) 19 (45.6)

N-B/O 6(1.2) - <5(<3.4) <5(<3.1) - <5 (<11.6)
Ethnicity n (%)

Irish 88 (16.9) 23 (14.2) 20 (13.8) 23 (17.4) 14 (37.2) 8(19.2)

Malaysian 75 (14.4) 25 (15.3) 31 (21.5) 19 (14.2) - -

Middle Eastern 136 (26.2) 56 (34.0) 31(21.3) 47 (36.3) - <5 (<11.6)

North American 108 (20.6) 17 (10.4) 24 (16.3) 21 (15.8) 19 (53.0) 27 (61.2)

Other 114 (21.9) 43 (26.0) 39 (27.1) 21(16.2) <5(<13.9) 7 (15.6)

*Note: All results were analytically weighted. This will differ from the raw number of

individuals in the data. N-B/O: Non-binary or other specified gender. Cells with less than 5

individuals were censored to preserve anonymity.
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Table 2. Descriptive statistics for demographic and educational characteristics stratified by the outcomes variables.

Difficulty Outcomes Resilience *
Depression Anxiety Personal Burnout College-related Burnout (n=521)
(n=507) (n=512) (n=521) (n=521)
No Yes No Yes No Yes No Yes X (SD)
Age Med (IQR) 21 21 21 21 21 21 21 21 -
(20-23) (20-22) (20-23) (20-22) (20-23) (20-22) (20-23) (20-22)
Gender %
Female 186 (62.9) 110(37.1) 186(61.9) 114 (38.1) 238(78.7) 64 (21.3) 211 (70.0) 91 (30.0) 3.19 (0.65)
Male (ref) 139 (67.7) 66 (32.3) 150 (72.8) 56 (27.2) 185 (86.7) 28 (13.3) 165 (77.3) 48 (22.7) 3.36 (0.65)
N-B/O <5 (<100) <5(<100) <5(<100) <5(<100) <5(<100) <5(<100) <5(<100) <5 (<100) 3.25(0.62)
Medical Training Year %
DEM1 (ref) 130 (79.8) 33 (20.2) 127 (78.0) 36 (22.0) 151 (91.5) 14 (8.5) 141 (85.4) 24 (14.6) 3.34(0.61)
DEM2 60 (42.2) 82 (57.8) 71 (49.3) 73 (50.7) 99 (68.2) 46 (31.8) 84 (57.7) 62 (42.3) 3.20 (0.65)
DEM3 74 (59.7) 50 (40.3) 79 (62.5) 47 (37.5) 106 (81.2) 25 (18.8) 84 (64.1) 47 (35.9) 3.10 (0.68)
GEM1 34(92.8) <5(<13.5) 32(89.1) <5 (13.8) 34 (93.1) <5 (13.5) 35(94.5) <5 (13.5) 3.52 (0.59)
GEM2 31(73.3) 11 (26.7) 30 (72.5) 11 (27.5) 36 (82.9) 7(17.1) 36 (84.1) 7(15.9) 3.47 (0.65)
Region %
Irish (ref) 57 (65.7) 30 (34.3) 60 (70.7) 25(29.3) 72 (81.0) 17 (19.0) 71 (80.7) 17 (19.3) 3.41 (0.67)
Malaysian 49 (66.6) 24 (33.5) 56 (74.5) 19 (25.5) 65 (86.6) 10 (13.4) 50 (67.0) 25 (33.0) 3.22 (0.63)
Middle Eastern 80 (60.6) 52 (39.4) 78 (58.2) 56 (41.8) 108 (79.5) 28 (20.5) 85 (62.1) 52 (38.0) 3.15(0.61)
North American 67 (64.8) 36 (35.2) 68 (66.3) 35(33.7) 92 (85.2) 16 (14.8) 84 (77.9) 24 (22.1) 3.37(0.67)
Other 76 (67.6) 37 (32.4) 77 (67.5) 37 (32.5) 90 (78.7) 24 (21.3) 90 (78.8) 24 (21.2) 3.21 (0.68)

Note: Emboldened statistics denote a significant difference from the reference category (ref). The corresponding effect size metrics

and confidence intervals are reported in text. # :Resilience was measured as a continuous variable thus means and standard deviations
are reported. All results were analytically weighted. This will differ from the raw number of individuals in the data. N-B/O: Non-

binary or other specified gender. Cells with less than 5 individuals were censored to preserve anonymity.
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Table 3. Descriptive statistics for demographic and educational characteristics stratified by

number of outcomes above threshold endorsed.

Number of Difficult Outcomes

None One Two Three Four
Age Med (IQR) 21 21 21 21 21
(20-23) (20-22) (20-23) (20-22) (20-22)
Gender %
Female 148 (48.9) 38 (12.7) 42 (13.9) 13 (13.4) 34 (11.1)
Male (ref) 105 (49.2) 56 (26.1) 27 (12.5) 15 (7.0) 11 (5.2)
N-B/O - <5 (<100) <5 (<100) - -
Medical Training Year %
DEM1 (ref) 105 (63.6) 30 (18.2) 17 (10.3) 10 (6.0) <5 (<3.0)
DEM?2 43 (29.3) 26 (18.1) 20(13.4) 31(21.4) 26 (17.9)
DEM3 51 (39.3) 22 (21.9) 26 (20.2) 10 (7.8) 14 (10.8)
GEM1 31 (84.0) <5 (13.5) <5(13.5) <5(13.5) -
GEM2 23 (52.6) 9 (21.9) 7(16.9) <5(<119) <5(<11.9)
Region %
Irish (ref) 49 (55.4) 15 (16.8) 8 (9.4) 8 (9.5) 8 (9.0)
Malaysian 36 (48.0) 17 (22.5) 9 (11.7) 10 (13.0) <5 (<6.6)
Middle Eastern 55 (40.3) 27 (19.6) 21(15.2) 17 (12.3) 17 (12.6)
North American 55 (51.0) 19 (18.1) 15(13.7)  13(12.1) 6 (5.1)
Other 58 (50.7) 19 (16.7) 19 (16.8) 7 (6.6) 11 (9.2)

Note: The effect size metrics and confidence intervals for the analyses are reported in text.
Above threshold outcomes include Depression, Anxiety, Personal Burnout (top quartile) or
College-related Burnout (top quartile). All results were analytically weighted. This will differ
from the raw number of individuals in the data. N-B/O: Non-binary or other specified gender.
Cells with less than 5 individuals were censored to preserve anonymity.
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Figure 1. Histogram plot of depression, anxiety and burnout.
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Figure 2. Venn diagram of the comorbid difficulties.

Comorbidity between Anxiety, N=503

Depression, Personal Burnout

and College Burnout. e

Anxiety

21(4.1%)
Depression

Personal Burnout

45 (8.9%)

College Burnout

Number of Comorbidities n (%)

6(1.2%)

None difficulties 245 (48.7)
One difficulty 100 (19.9)
Two difficulties 63 (12.5)
Three difficulties 50 (9.9)
Four difficulties 45 (8.9)

Note: Difficult outcomes include above threshold scores for Depression, Anxiety, Personal Burnout (top quartile) or College-related

Burnout (top quartile). To be included in this figure all students had to complete all four outcome questionnaires (n=503). Cells with
less than 5 individuals were censored to preserve anonymity.
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