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A longitudinal cohort study observed
increasing perfectionism and declining
resilience, ambiguity tolerance and calling
during medical school which is not explained
by student personality
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Abstract
Background: The medical degree is a long and challenging program, not just academically, but regarding the
expectations engrained in the culture of medical education. The recent proliferation of literature on the poor mental
well-being among students suggests a dilemma that often lays the onus on students to improve their health. The link
between personality and vulnerability to psychological distress is acknowledged. This longitudinal study looked at
personality in 1st-year and changes in levels of certain psychological traits, as proxy indicators of well-being, in 4 th-year.
We aimed to determine to what extent changes in psychological traits over time may be attributed to personality.
Methods: Medical students completed surveys at the start (1st-year: baseline) and finish ( 4th-year: follow-up) of their
medical degree (N = 154). Temperament and character personality, Perfectionism-Concern over mistakes (CoM),
Ambiguity Tolerance, Resilience, Calling to medicine, and demographic variables were measured. Paired t-tests compared changes in psychological traits from baseline to follow-up. Linear regression examined whether personality at
baseline would predict levels of psychological traits at follow-up.
Results: The temperament and character profile of the sample was as expected, and congruent with previous studies, which describe a mature personality. Over four years, levels of Perfectionism-CoM significantly increased, while
Resilience, Ambiguity Tolerance and Calling to medicine decreased. Harm Avoidance, Persistence, Self-Directedness
and Cooperativeness at baseline significantly predicted levels of these traits at follow-up, but effect sizes were weak.
Correlations were in the expected direction and weak.
Conclusions: Most commencing medical students, including this cohort, have mature personalities with an industrious temperament and an adaptable character. Yet over four years of medicine, Ambiguity Tolerance, Resilience and
Calling declined while Perfectionism-CoM, already elevated at baseline, continued to increase to the final year. Of concern is the increased perfectionism that is strongly associated with poor mental health and psychological distress. The
findings suggest a closer look at the entirety of the education environment and how its culture, including secondary
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school and the medical school admissions processes may influence these trends in students. As medical educators we
should question why the pathway to medicine places such unhealthy pressure on students who aspire to be doctors.
Keywords: Medical school culture, Hidden curriculum, Educational environment, Medical students, Perfectionism,
Resilience, Ambiguity tolerance, Calling, Personality

Background
Almost exclusively, personality studies show that selfdirectedness or conscientiousness are the pivotal personality traits that predict performance in medical school
and likewise general well-being [1–5]. Several studies
have shown that certain profiles of personality traits are
predictive of students who may be more vulnerable to
stress [1, 2, 6–9]. Obviously, there is variation in students’
vulnerability to certain stressors, yet a growing concern
is whether the medical education experience exacerbates
this distress [10].
Studies show that a large proportion of enrolled medical students at the commencement of their degree had
levels of burnout and depression and anxiety and stress
higher than the general population [11, 12]. International
studies with mixed cohorts also found this to be true. A
meta-analysis of global prevalence of anxiety showed that
one in three medical students have substantially higher
levels of anxiety compared to the general population [13].
Other studies have shown that students begin medical school with a high level of perfectionism which could
increase their vulnerability to stress and anxiety [14–17].
Perfectionism is a complex construct that deserves much
attention especially among young people due to rapidly
changing socio-cultural trends, including social media,
promoting excessive comparison to, and competition
with, others [18].
While it is possible that some personalities are better
able to cope with elevated levels of perfectionism and
associated stress, perfectionism was shown to be a mediator between personality and psychological distress [17].
That study suggests that while personality may play a part
in how students cope with challenges in medical school,
there are other factors to consider when fostering wellbeing during the four-year medical degree. This raises the
point that it is important to consider whether the medical
education environment or culture is partly culpable as a
threat to mental health. Nevertheless, as background to
this study, a brief description of personality and relevant
psychological traits that may be indicative of well-being
follows.
Personality

This study employs Cloninger’s psychobiological theory
of personality which proposes that the two interrelated
domains of temperament and character interact in a

non-linear system that is dynamic and regulates psychological functions [19]. An important contribution of
the psychobiological approach is its link to the developmental stage of students and their educational environment. Temperament is the emotional core of personality.
The traits are Novelty Seeking, Harm Avoidance, Reward
Dependence, and Persistence. Character traits, SelfDirectedness, Cooperativeness, and Self-Transcendence,
reflect social-cultural learning and environmental influence. While character may develop across our lives, individual differences are as heritable as temperament [20,
21]. Each trait is multifaceted with high and low descriptors of each. (Additional file 1: Appendix 1) Previous
research has consistently shown a temperament of low
Harm Avoidance and high levels of Persistence with a
character of high Self-Directedness and Cooperativeness
as a mature personality and most often associated with
well-being and satisfaction with life. Several studies show
these relationships and aspects of well-being [4, 7, 9, 22].
Selected psychological traits as proxy indicators
of well‑being
Ambiguity

Ambiguity is ubiquitous in medical practice [23]. Geller
(et al. 2021) showed that tolerance for ambiguity is associated with levels of empathy. Research also shows that
low levels of ambiguity tolerance are linked to higher
rates of perceived stress [24] and burnout [25]. High levels are associated with people willing to work in rural or
underserved areas [26, 27].
Perfectionism

There is abundant literature confirming perfectionism as
a common characteristic of high achieving individuals
and is prevalent in medical students and physicians [28].
The work by Hewitt, Flett and Frost over several decades
unravels this complicated construct [29, 30]. While setting high standards and attention to detail have important benefits to health care, perfectionism also includes
negative components. This study focussed on two components of Perfectionism. The first is ‘Concern over Mistakes’ (CoM) which represents a maladaptive form of
perfectionism behaviours such as the inability to accept
mistakes and setting self-defeating, unachievable goals
[29, 31]. The other is ‘High Standards’ (HS) which represents positive achievement striving [32].
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Resilience

Resilience has become so commonplace in discussions
about well-being that we risk overlooking its genuine relevance to medical education. Although it can
be argued that measuring resilience is not truly representative of one’s resilience potential, there is still value
in recognising resilience as an important trait that
can form part of our description of a psychologically
mature personality. As a dynamic ‘process’ resilience
manifests itself in response to life circumstances and
one’s personality. Several studies have shown resilience
as an indicator of a psychologically mature personality,
which in turn is a strong predictor of the ability to cope
with and bounce back from adversity [7, 33, 34].
Calling

Calling is associated with life meaning, motivation,
self-efficacy, commitment and aspiring to goals and can
have spiritual connotations [35]. The general concept
of calling is often associated with health care professions and largely viewed as self-sacrificing and altruistic. Students in medicine, as compared to other health
professions, are reported to be significantly higher in
recognising a feeling of ‘Calling’ [36, 37].
Current study

This paper reports on a four-year longitudinal study
that investigated the personality and levels of selected
psychological traits in a cohort of medical students
from 1st-year (baseline) to 
4th-year (follow-up) of
their medical degree. We chose to monitor the above
psychological traits based on prior research showing
their inter-relationships with personality, and for their
attributes that may be indicative of psychological distress i.e., proxy indicators of well-being. The aim of this
study was to determine to what extent changes in psychological traits over time may be attributed to personality. We hypothesised that the influence of personality
on changes in traits over the four-year degree would be
typical and unlikely to be considered as the major influence in any changes we measure.
Research questions

We first describe the temperament and character personality profile of our sample and their accompanying levels
of psychological traits at baseline and ask:
1) What is the association between personality and psychological traits at baseline?
2) How stable are psychological traits over time from
baseline to follow-up?
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3) Can personality at baseline predict levels of psychological traits at follow-up?

Methods
Design

This was a longitudinal study using a self-report questionnaire at two time-periods. The study was approved
by the University of Queensland (UQ) Human Research
Ethics Committee. All students provided written consent
documented on the questionnaire.
Participants and setting

The UQ medical program is a four-year graduate-entry
MD degree and has an annual intake of approximately
480 students. Each yearly cohort is comprised of domestic Australians (65%) and approximately 35% international students, the majority of which represent Canada
and the USA with the balance from Asia. All students
complete the same curriculum.
All 1st-year students were invited to complete the
online questionnaire during a scheduled activity within
the first 2 months of the degree (baseline). Four years
later, the same cohort were invited by email to complete
the same survey minus the personality measurement
within the last two months of their degree (follow-up).
Both surveys asked for the student ID number. This
allowed us to exactly match the respondents at both data
collections. Only those students who responded at both
time periods were included in the sample’s final analyses.
We chose not to repeat the personality measure to reduce
the survey burden on our students. The survey was
accessed at both times via an online link (Survey Monkey©). All participants successfully completed the degree
with no individual course failures.
Measures

Demographic questions were age group (under or over
25 years), sex (male, female), student category (domestic,
international), relationship status (married/partnered,
single), and rural upbringing (yes, no), defined as spending most childhood years in a rural location.
Personality

Personality was measured by the Temperament and
Character Inventory (TCIR-140) [19]. The 140 items are
presented on a five-point Likert scale (1 = absolutely false
to 5 = absolutely true). See Additional file 1: Appendix 1
for descriptors of each temperament and character trait..
Internal reliability of each trait was measured by Cronbach’s alpha and ranged from 0.70 to 0.92 for temperament and 0.88 to 0.89 for character.
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Tolerance of ambiguity

The Multiple Stimulus Types Ambiguity Tolerance
Scale-II (MSTAT-II) measured Ambiguity Tolerance
(AT) [38]. The MSTAT-II uses a model that posits an
individual’s perception of ambiguity is an orientation
ranging from attraction to aversion toward stimuli
that are uncertain, insoluble, or unfamiliar [38]. The
13 items use a Likert scale of 1 = definitely false to
5 = definitely true. Items are summed, with high scores
indicating greater tolerance of ambiguity. Reliability
alpha = 0.82.
Perfectionism

Two dimensions of the Frost Multidimensional Perfectionism Scale (FMPS) were used [29]. Concern over
Mistakes (CoM) (8 items) represents a central concept of perfectionism that tends toward psychological
distress. High Standards [HS] (5 items) reflects positive striving toward goals. Each item is presented as a
five-point Likert scale from 1 = strongly disagree to
5 = strongly agree. Items are summed to derive scores
for each subscale. A higher score indicates a higher
level of perfectionism. Reliability alphas for each are
0.89 and 0.80 respectively.
Resilience

The Resilience Scale reflects the five core characteristics
of resilience: perseverance, equanimity, meaningfulness, self-reliance, and existential aloneness [39]. It is a
self-report measure of an individual’s ability to respond
to adversity. The 14-item version uses a 7-point Likertscale from 1 = Strongly Disagree to 7 = Strongly Agree.
The single composite score represents high or low resilience. Reliability alpha = 0.91.
Calling

The Brief Calling Scale was used to assess the degree
to which students see calling (to medicine) as relevant to their life and career [40]. The two question
sub-scale indicates a “presence of calling” and is asked
using a 5-point Likert scale of 1 = Not at all true of me,
to 5 = Totally true of me. The scores are summed. A
higher score indicates higher calling.
Analysis

All analyses were conducted using SPSS 24 (SPSS Inc.
Chicago, IL USA). Statistical significance was set at
p < 0.05. Independent t-tests compared descriptive statistics of personality and psychological constructs by
demographic variables at baseline. Pearson correlations, controlling for sex and age, provided the associations between the personality traits and measures
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of psychological constructs at baseline. Paired t-tests
examined changes in psychological constructs from
baseline to follow-up within the same individuals.
Cohen’s d were calculated for the effect size. Linear
regression analyses, adjusting for demographic characteristics, were conducted on levels of the psychological constructs at follow-up by personality at baseline.
Standardized betas are reported.

Results
Sample description
Demographics

The final sample comprised 154 individuals who completed the surveys at baseline and follow-up. Overall,
the response rates were 66% (i.e., 317/480 1
 st year whole
cohort) at the baseline data collection and 32% (i.e.,
154/468 4th year whole cohort) at follow-up data collection. The final sample follow-up rate was 49% (i.e.,
154/317) of those students who completed both surveys.
Table 1 provides the demographic description of the
sample at baseline. Most students were under 25 years
and single at both time periods, although 15 students
were married or partnered by follow-up. A rural upbringing was reported by 25% of the sample. The proportions
of students in our follow-up sample reflected the overall
student cohort including student category (66% domestic), sex (53% female), and age ratio which did not change
although students were four years older.
Baseline profile of temperament and character traits
by demographics

Table 2 presents details of the levels of personality trait
scores. The overall profile at baseline of temperament
Table 1 Descriptive statistics at baseline: 1st-year MD (N = 154)
Number

Valid %

• Male

72

46.8

• Female

82

53.2

• Under 25

96

62.3

• Over 25

58

37.7

• Domestic

101

65.6

• International

53

34.4

• Married/Partnered

38

24.7

• Single

116

75.3

• Yes

38

24.8

• No

116

75.2

Sex

Age group

Student Category

Relationship status

Rural background
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Table 2 Paired sample t-tests comparing temperament and character personality traits across baseline (1styear) and follow-up
(4thyear) by sex male (n = 72) and female (n = 82), and student type: domestic (n = 101) and international (n = 53)
Time 1: 1st year
Male

Time 1: 1st year

Female
Cohen’s d

Domestic

International

M*

M

Temperament and
Character Personality

M*

SD

M

SD

p

SD

SD

p

Cohen’s d

Novelty Seeking

2.77

0.44

2.69

0.46

0.256

0.183

2.75

0.49

2.69

0.38

0.390

0.135

Harm Avoidance

2.65

0.69

2.82

0.74

0.145

-0.235

2.75

0.49

2.48

0.72

0.001

0.555

Reward Dependence

3.06

0.25

3.07

0.22

0.733

-0.055

3.07

0.25

3.07

0.22

0.845

0.033

Persistence

3.89

0.57

4.00

0.52

0.271

-0.178

3.91

0.52

4.02

0.57

0.232

-0.204
-0.462

Self-Directedness

3.68

0.56

3.80

0.52

0.201

-0.207

3.66

0.50

3.91

0.59

0.007

Cooperativeness

4.02

0.42

4.10

0.48

0.294

-0.169

4.05

0.41

4.10

0.54

0.523

-0.109

Self-Transcendence

2.55

0.67

2.75

0.74

0.010*

-0.268

2.61

0.67

2.80

0.78

0.208

-0.214

M Mean, SD Standard deviation
Whole sample (N = 154) Time1 Temperament and Character personality (TCIR-140) *scores: (Mean/SD): Novelty Seeking = 2.73/0.46; Harm Avoidance = 2.74/0.72;
Reward Dependence = 3.07/0.24: Persistence = 3.95/0.54; Self-Directedness = 3.75/0.54; Cooperativeness = 4.06/0.45; Self-Transcendence = 2.66/0.71
*

Mean personality score rankings: Very low (1.00- 1.50), low (1.51- 2.50), average (2.51- 3.50), high (3.51- 4.50) and very high (4.51- 5.00)

Time1 TCIR-140 by Rural Background showed that students reporting a rural background scored higher in Novelty Seeking (mean = 2.85; SD = 0.59) compared to
those who did not have a rural upbringing (mean = 2.68; SD = 0.40), with a moderate effect size. (t = 1.89, 151; p < 0.051. Cohen’s d = 0.353)

Time1 TCIR-140 by Relationship Status showed that students who are single scored higher in Self-Transcendence (mean = 2.73; SD = 0.72) compared to those who are
married or partnered (mean = 2.42; SD = 0.65), with a moderate effect size. (t = -2.50, 152; p < 0.015. Cohen’s d = -0.443)
Time 1 TCIR-140 by Age Group showed no difference

found low average levels of Novelty Seeking and Harm
Avoidance, average Reward Dependence, and high
Persistence. The character profile shows high SelfDirectedness and Cooperativeness and average SelfTranscendence. Levels of personality traits by sex at
baseline differed only in higher Self-Transcendence
among females with a small effect size. Comparing student type showed significantly lower Harm Avoidance

and higher Self-Directedness with strong effect sizes
among international students compared to domestic students. Rural background students were higher
in Novelty Seeking than non-rural background, and
single compared to partnered students were higher in
Self-Transcendence, both with medium to strong effect
sizes. There was no difference in levels of any personality trait by age.

Table 3 Means and standard deviations of Time 1 psychological traits by male (n = 72) and female (n = 82), and by student type:
domestic (n = 101) and international (n = 53)
Time 1: 1st year
Male
M

Time 1: 1st year

Female
SD

M

SD

p

Cohen’s d

Domestic

International

M

M

SD

SD

p

Cohen’s d

Ambiguity Tolerance

45.20

6.72

43.38

8.00

0.132

0.246

43.05

7.15

46.49

7.60

0.006

0.470

Concern over mistakes

23.70

6.11

24.36

6.43

0.513

0.105

23.79

6.04

24.55

6.72

0.474

0.119

High Standards

14.40

3.61

15.13

3.76

0.215

0.198

14.71

3.66

14.94

3.80

0.715

0.061

Resilience

81.56

10.43

83.45

9.43

0.239

0.190

81.12

8.98

85.31

11.09

0.012

0.429

7.19

2.08

7.95

2.03

0.024

0.369

3.65

0.95

4.07

1.14

0.017

0.411

Calling to medicine
Mean score ranges:

• Tolerance of Ambiguity score range: M = 41.4 (SD = 7.5)—M = 44.0 (SD = 7.18)

• Perfectionism: Concern over Mistakes score range: 8–22. Cut-off score of 19 or higher indicates distress due to perfectionism
• Perfectionism: High Standards score range: Range 5–25
• Resilience score range: Very low = 14–56; Low = 57–64; Moderate low = 65–73; Moderate high = 74–81; High = 82–90; Very high = 91–98
• Calling score range: 2 – 10

-0.134

-0.080

-0.001

-0.156

Concern over
Mistakes

High Standards

Resilience

Calling to Medicine

0.023
0.025

b

Correlation is significant at the 0.01 level (2-tailed)

Correlation is significant at the 0.05 level (2-tailed)

b

-.184

-.610

-0.136

a

-0.034

.272a

-0.122

0.116

.423

.576

.680
a

a

.276

a

.197b

.625a
a

-.262a

.407a

0.035

.381a

.231

a

.371

a

0.099

-.249a

.417a

Reward
Persistence SelfCooperativeness
Dependence
Directedness

-.561a

Harm
Avoidance

a

Coefficients over 0.3 are in bold

0.121

Ambiguity Tolerance

Novelty
Seeking

.250

a

.166

b

0.147

-.176b

0.112

Self-Transcend
ence

Table 4 Correlation matrix between temperament and character personality and psychological traits at baseline

.271

a

.411

a

.166b

-.264a

–

0.016

-.319a

.269a

–

Ambiguity Concern
Tolerance over
Mistakes

.337a

.235a

–
.305a

–

High Standards Resilience
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Baseline profile of psychological traits by demographics

Females reported a higher Calling to medicine at baseline compared to males. International students reported
higher Ambiguity Tolerance, Resilience and Calling,
with moderate effect sizes, compared to domestic classmates. There were no differences by any other demographic variable on levels of the psychological traits at
baseline. Table 3 presents details.
Question 1: What is the association between person‑
ality and psychological traits at baseline? Table 4
presents the correlation matrix. Ambiguity Tolerance and
Resilience show strong negative correlations with Harm
Avoidance, in contrast to their strong positive associations with Persistence, Self-Directedness and Cooperativeness. Resilience is strongly positive with Ambiguity
Tolerance and Calling but negative with PerfectionismCoM. The correlations between Perfectionism-CoM with
the personality traits were weak and non-significant.
Question 2: How stable are psychological traits over
time? Table 5 shows the comparison between baseline
and follow-up levels of the psychological traits. Perfectionism-CoM significantly increased, while Resilience
and Calling decreased significantly over time. Effect sizes
were small.
There were some significant changes over time by demographic variables. Females were lower in Ambiguity Tolerance and higher in Calling to medicine compared to
males with moderate effect sizes. International students
were higher in Ambiguity Tolerance at baseline but by
follow-up levels were nearly equal. Resilience at baseline
was higher among international students but at followup, while they remained higher in Resilience, levels had
decreased to non-significance. International students
were higher in Calling at both time points compared to
Domestics. All effect sizes were moderate. See Additional
file 1: Appendix 2.
Question 3: Can personality at baseline predict lev‑
els of psychological traits at follow‑up? The linear
regression model (Table 6) showed only weak associations. Harm Avoidance predicted lower Ambiguity Tolerance. Cooperativeness predicted higher Ambiguity
Tolerance and lower Perfectionism-CoM. Persistence
predicted higher Perfectionism-HS, Resilience, and Calling. Self-Directedness predicted higher Resilience.
A linear regression on psychological traits at follow-up
(4thyear) by demographic variables at baseline (1styear)
showed weak associations between Relationship Status
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with Ambiguity Tolerance and Rural Background with
Calling to medicine (Additional file 1: Appendix 3).

Discussion
This study investigated temperament and character personality and selected psychological traits as indicators
of well-being, in a sample of medical students in 1styear (baseline) and 4th-year (follow-up) of their medical
degree. The aim was to determine to what extent changes
in psychological traits over time may be attributed to personality. We hypothesised that the influence of personality on changes in traits over the four-year degree would
be typical and unlikely to be the major influence in any
changes we measured. The findings support our hypothesis. While personality correlated strongly with some
traits in the expected direction and predicted changes
in some of the traits—associations were weak. Furthermore, the overall personality profile of the sample was
as expected, and congruent with previous studies, which
describe a mature personality (detail below). Therefore,
we posit that other factors may be contributing to influence these findings, the implications of which will also be
discussed below.
Describing our sample’s personality profile

The first question asked, what is the association between
personality and psychological traits at baseline? The
temperament and character personality profile measured at baseline is congruent with previous research
[7–9] which portrays a mature personality distinguished
by a temperament of low-average Harm Avoidance and
high Persistence, complemented by a character high in
Self-Directedness and Cooperativeness. This profile also
corresponds with studies using the five-factor model of
personality [41] showing similar combinations of Conscientiousness, Extraversion and Agreeableness found to be
predictive of academic performance and overall success
and well-being in medical school [1, 3, 5].
The temperament trait Harm Avoidance is a measure
of anxiety proneness and predicted lower Ambiguity Tolerance, which is characterised as perceiving threat from
situations that are inexplicable or complicated [23]. With
temperament we often label ourselves by descriptors that
feel innate and intense (i.e., either/or extremes) such as
worrier and tense, or confident and optimistic. Although
describing Harm Avoidance is not that clear-cut, an inability to accept uncertainty (i.e., high Harm Avoidance),
implies low Ambiguity Tolerance.
The temperament trait Persistence represents industriousness and diligence despite obstacles and predicted
levels of Perfectionism-HS, Resilience and Calling to
medicine. Research consistently shows that medical
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Table 5 Paired sample t-tests comparing the whole cohort (N = 154) psychological traits across baseline (1styear) and follow-up
(4thyear)
Psychological traits

Time

Mean

Std. Dev

Std. Error

Ambiguity Tolerance

Baseline

44.23

7.46

Follow-up

43.48

7.37

0.59

Concern over mistakes

Baseline

24.00

6.27

0.50

Follow-up

25.58

6.133

0.49

High Standards

Baseline

14.79

3.69

0.29

Follow-up

14.83

3.57

0.28

Resilience

Baseline

82.57

9.92

0.80

Follow-up

80.42

9.96

0.80

Calling to medicine

Baseline

7.60

2.08

0.16

Follow-up

6.88

2.47

0.20

p

Cohen’s d

0.60
0.141

-0.119

0.002

0.254

0.880

0.012

0.001

-0.278

< 0.001

-0.333

Table 6 Linear regressiona on psychological traits at follow-up (4thyear) by TCIR-140 personality at baseline ( 1styear)
Psychological traits outcomes at follow-up
Baseline Temperament and
Character Personality

Ambiguity Tolerance

Concern Mistakes

High Standards

Resilience

β

β

β

β

p

p

p

Calling
p

β

p

Novelty Seeking

0.11

0.174

-0.09

0.374

-0.06

0.480

0.02

0.833

-0.01

0.901

Harm Avoidance

-0.43

< 0.001

-0.05

0.664

-0.07

0.501

-0.08

0.436

-0.20

0.062

Reward Dependence

-0.11

0.146

0.13

0.158

-0.07

0.367

-0.07

0.369

-0.06

0.500

Persistence

0.15

0.075

0.15

0.146

0.49

< 0.001

0.32

< 0.001

0.26

0.004

Self-Directedness

-0.10

0.311

-0.16

0.187

-0.01

0.921

0.32

0.001

0.04

0.711

Cooperativeness

0.30

< 0.001

-0.28

0.004

0.06

0.482

0.11

0.144

0.04

0.621

-0.25

0.002

-0.03

0.768

-0.02

0.842

-0.04

0.613

0.14

0.099

Self-Transcendence
a

Regression model adjusted for sex, age group, student type, marital status, and rural background (see Additional file 1: Appendix 3 for coefficients)

Independent variables: personality traits at baseline Time 1
Dependent variables: Ambiguity Tolerance (AT), Perfectionism Concern over Mistakes (CoM) and High Standards (HS), Resilience and Calling to Medicine (Calling) at
follow-up Time 2

students score very high on Persistence which may be
responsible for its strong positive association with Calling and Perfectionism-HS [32, 35]. Both require a passion
to achieve and speaks to the many years of dedication
maintaining high standards to reach medical school,
which for many students has been a strong desire or
“calling” for several years. Resilience in particular is bolstered and maintained by high levels of Persistence and
Self-Directedness.
The character trait Self-Directedness represents conscientiousness, responsibility, and self-acceptance, and is
consistently high in medical students [5, 8]. Self-Directedness is shown to be the most beneficial trait contributing to life satisfaction and overall well-being [42].
Furthermore, the combination of high Self-Directedness
and Persistence provides the strongest positive associations with Resilience [4, 7].
The character trait Cooperativeness predicted higher
levels of and is strongly correlated with Ambiguity Tolerance. Cooperativeness represents patience, empathy,

and agreeableness, which are key aspects of being tolerant of uncertainty. The association between ambiguity
tolerance and Cooperativeness is manifested in empathy
[23]. In contrast, Cooperativeness also predicted lower
levels of Perfectionism-CoM. Perfectionism-CoM is the
psychological trait of most concern in this study and
the biggest threat to our students’ vulnerability to psychological distress. An important component of Cooperativeness is the degree to which a person is generally
agreeable and empathic to others with a willingness to
support without any self-serving purpose or self-centred
nature [42]. Cooperativeness offers some protective element to becoming too focussed on self and the desire
to be “perfect” – when perfection is unattainable and
self-defeating.
Demographic associations with personality

The only demographic variable which was significant in
the regression model was rural background which predicted higher levels of Calling to medicine. This finding
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has anecdotal support through stories of students from
rural or underserved backgrounds that overcome hardships to attain a place in medicine. A “calling” aptly
describes this circumstance. Otherwise, there were few
significant differences in personality by demographics.
While we found the usual trends with females higher
than males in Harm Avoidance, Reward Dependence
and Cooperativeness, these were not significant. Similar
to a recent study, our international students scored significantly lower in Harm Avoidance and higher in SelfDirectedness compared to their domestic classmates
[43]. The combination of these two traits, while not decisive, may suggest more maturity in international students. This observation may reflect an influence due to
a different educational background or a personal quality
indicative of commitment to achieve their aims.
Personality is associated with levels of psychological traits
in 1st‑year.

Our findings confirm previously seen trends showing
strong negative associations between Harm Avoidance
with Resilience and Ambiguity Tolerance. Conversely,
Ambiguity Tolerance and Resilience have strong positive associations with Persistence, Self-Directedness and
Cooperativeness. These associations are important for
medical students to consider early in their medical training. Improving individuals understanding of their personality, especially certain combinations of traits that
may influence reactions or subsequent behaviour, can
help develop self-awareness and recognise their personal
strengths and weaknesses [9].
Levels of psychological traits changed over time

The second question asked how stable are psychological
traits over time? The traits we measured were chosen as
proxy indicators of well-being because of their relationship with temperament and character personality profiles [8, 9]. Levels of all traits decreased over time except
for Perfectionism-CoM which started high at baseline
and continued to increase, and Perfectionism-HS which
did not change. The latter may seem unsurprising suggesting that high achievers do not falter in their level of
striving for personal goals and achievement. While having high standards can drive achievement, it may also
feed the more negative aspect of perfectionism that can
become maladaptive. This negative aspect of perfectionism is reflected in Perfectionism-Concern over Mistakes (CoM) as evaluative concern [31]. High levels of
Perfectionism-CoM are consistently shown to be a contributor to psychological distress, which includes negative feelings, excessive self-criticism, indecision, anxiety,
and fear of failure [9, 16, 17, 31, 32, 44, 45]. A further
increase in Perfectionism-CoM over time indicates that
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our students’ vulnerability to psychological distress may
also be increasing. A strong sense of resilience and calling could add meaning to their degree and help overcome
such negativity. Yet we found that levels of Resilience and
Calling both decreased over time by Year-4 follow-up.
Personality can predict levels of psychological traits
over time.

The last question asked if personality at baseline predicted levels of psychological traits at follow-up? There
is considerable literature that shows personality can
predict changes in levels of other traits and later outcomes [1, 4, 7, 22]. We measured personality at baseline
to demonstrate the consistent finding that most students entering medicine have a mature personality that
should equip them to cope with challenges of a demanding degree. While personality did predict levels of traits
in final year, the associations were weak. The correlation matrix of the psychological traits with personality
showed the expected relationships based on previous
studies [9, 27], except that Perfectionism-CoM did not
correlate even moderately with temperament or character. Furthermore, baseline levels of the psychological
traits (Ambiguity Tolerance, Resilience and Calling) were
within the high/normal range. Only Perfectionism-CoM
was elevated at to an abnormal level which indicates risk
for psychological distress. To note, it is important to consider that most students have already spent many years
of education competing for the best grades and the highest achievements to gain a place in medicine. This may
in part explain the elevated levels of Perfectionism-CoM
in 1st-year medicine, it also suggests that some students
come into medicine with a higher risk for distress.
Limitations

This study has limitations including its ability to generalise the findings for reasons common to observational
studies; nor does it inform causality. A control or a comparator group would be necessary to indicate any change
over time was due to the medical school experience, as
would a measure of students’ perception of their culture. Research exploring students’ perception of their
educational environment across their degree is necessary and could help identify negative aspects of the education experience and understand how some aspects
have become inculcated into the culture of medicine.
Perfectionism is a multifaceted construct and only two
measures were used for this study which may limit our
conclusions.
The sample comes from one institution and one cohort
that may not be representative of other medical student
populations. This was a longitudinal study that required
a follow-up data collection after four years. There are
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recognised challenges to students engaging in surveys,
yet we achieved a suitable number of students retained at
follow-up, and their demographics were representative of
the whole cohort in age, domestic and international status, and sex. It is important to note as a possible limitation, that this sample self-selected to participate, and all
measures are self-report.
Our study did not look at academic performance
except to note that all students satisfactorily completed
the degree with no course failures over the four years. It
could be assumed that this cohort of students, as part of a
much larger class, are exemplar in their personalities i.e.,
highly cooperative, and self-directed, with a greater interest in this research.

imply the gamut of education and the years of preparation involved to gain admission to medical school. This
includes the culture of competitiveness and comparison that is evident as early as middle school through to
university and exacerbated by unrealistic expectations
and criticism from parents and largely unavoidable
social media. [18, 48]. Medical education should be an
opportunity for learners to strengthen their personalities and resilience through an educational environment
that is challenging but supportive and nurturing, where
expectations and boundaries are clear and enforced.
Medical educators should question if the intense competitive pathway into medicine could be less so for students who aspire to become a doctor.

Conclusions
Given the copious literature about the decline in medical student well-being, it might seem surprising if levels
of some traits didn’t deteriorate over time. However, the
increase in Perfectionism-CoM may be especially concerning as 1st-year students were already at levels that
may cause or exacerbate distress. We should acknowledge that many students begin medical school with what
Slavin [46, 47] refers to as “problematic mindsets”, driven
by increasing comparison to and competitiveness with
others, and fuelled in part by social trends [18].
However, significant consideration must point to the
years of competitiveness and pressure placed on students
with the goal of admission to medicine. Studies have
examined the role of parental expectations and pressure on their children to excel at school and college and
found positive correlations with the negative maladaptive
aspects of perfectionism which are increasing over time
[18, 48]. Unfortunately, in first year medicine we are seeing the effects of a prevalence of psychological distress
developed during secondary and tertiary education [49].
The concern for medical educators is that these students
are entering an environment that may introduce and or
exacerbate this distress, possibly to the point of developing more serious psychological problems [46].
We continue to see that the students we choose to
admit to medical school, in general, have personalities
that would be expected of intelligent high achieving individuals training for, and working as health professionals
[8, 9]. Yet we also see increasing burnout, depression, and
suicidal ideation prominent throughout the continuum
of medical education and training [50, 51].
We propose that the culture and expectations of
medical school is partly culpable as a threat to developing or exacerbating negative perfectionistic attitudes in students that undermine their potential for
well-being. To be clear, by culture and expectations, we

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12909-022-03850-5.
Additional file 1: Appendix 1. High and low descriptors for each
temperament and character personality trait. Appendix 2. Paired sample
t-tests comparing the psychological traits across baseline (1styear) and
follow-up (4thyear) by sex male (n=72) and female (n=82), and student
type: domestic (n=101) and international (n=53). Appendix 3. Linear
regression on psychological traits at follow-up ( 4thyear) by demographic
variables at baseline ( 1styear).
Acknowledgements
’Not applicable.’
All experimental protocols were approved by the University of Queensland
Human Research Integrity and Ethics office.
All co‑authors confirm the following
All methods were carried out in accordance with relevant guidelines and
regulations of the University of Queensland research integrity office.
Authors’ contributions
DE, JL, KC conceived the study and its design. DE, JL KC contributed to the
data collection and analyses. DE drafted the initial versions of the manuscript.
DE, JL, KC approved the final version of the manuscript.
Authors’ information
’Not applicable.’
Funding
’Not applicable.’
Availability of data and materials
The datasets used and/or analysed during the current study are available from
the corresponding author on reasonable request.

Declarations
Ethics approval and consent to participate
Ethical approval was granted by the University of Queensland Human
Research Ethics Committee (HREC): Project ID: 2017/HE001468. As per the
guidelines of the University of Queensland HREC, all participants provided
informed consent which was documented on the study questionnaire.
Consent for publication
Not Applicable.

Eley et al. BMC Medical Education

(2022) 22:784

Competing interests
"The authors declare that they have no competing interests".
Author details
1
Academy of Medical Education, Medical School, The University of Queensland, 288 Herston Road, Brisbane, QLD 4006, Australia. 2 National Centre
for Youth Substance Use Research (NCYSUR), The University of Queensland, 17
Upland Road, St Lucia, QLD 4072, Australia. 3 The Anthropedia Foundation, St.
Louis, MO, USA.
Received: 5 September 2022 Accepted: 31 October 2022

References
1. Tyssen R, Dolatowski FC, Røvik JO, Thorkildsen RF, Ekeberg Ø. Personality
traits and types predict medical school stress: a six-year longitudinal and
nationwide study. Med Educ. 2007;41:781–7.
2. Lievens F, Ones DS, Dilchert S. Personality scale validities inrease throughout medical school. J Appl Psychol. 2009;94:1514–35.
3. Doherty EM, Nugent E. Personality factors and medical training: a review
of the literature. Med Educ. 2011;45:132–40.
4. Cloninger CR, Zohar AH. Personality and the perception of health and
happiness. J Affect Disord. 2011;128(1–2):131–4.
5. Haight SJ, Chibnall JT, Schindler DL, Slavin SJ. Associations of Medical Student Personality and Health/Wellness Characteristics With Their Medical
School Performance Across the Curriculum. Acad Med. 2012;87:476–85.
6. McManus IC, Keeling A, Paice E. Stress, burnout and doctors’ attitudes to
work are determined by personality and learning style: A 12-year longitudinal study of UK medical graduates. BMC Med. 2004;2:29.
7. Eley DS, Cloninger CR, Walters L, Laurence C, Synnott R, Wilkinson D. The
relationship between resilience and personality traits in doctors: implications for enhancing well-being. PeerJ. 2013;1:e216. https://doi.org/10.
7717/peerj.216. https://peerj.com/articles/216.pdf
8. Eley DS, Leung J, Hong BA, Cloninger KM, Cloninger CR. Identifying the
Dominant Personality Profiles in Medical Students: Implications for Their
Well-Being and Resilience. PLoS ONE. 2016;11(8):e0160028. https://doi.
org/10.1371/journal.pone0160028.
9. Leung J, Hong B, Cloninger K, Cloninger CR, Eley DS. Temperament and
character profiles of medical students associated with tolerance of ambiguity and perfectionism. PeerJ. 2019;7:e7109. https://doi.org/10.7717/
peerj.7109.
10. Slavin SJ. Reflections on a Decade Leading a Medical Student Well-Being
Initiative. Acad Med. 2019;94:771–4.
11. Brazeau CM, Durning SJ, Massie FS, Eacker A, Moutier C, Satele DV, Sloan
JA, Dyrbye LN. Distress Among Matriculating Medical Students Relative
to the General Population. Acad Med. 2014;89(11):1520–5.
12. Dyrbye LN, West CP, Satele D, Boone S, Tan L, Sloan J, Shanafelt TD. Burnout among U.S. medical students, residents, and early career physicians
relative to the general U.S. population. Acad Med. 2014;89:443–441.
13. Tian-Ci Que T, Wilson W, Tran B, Zhang M, Zhang Z, Ho C, Ho Roger. The
Global Prevalence of Anxiety Among Medical Students: A Meta-Analysis.
Int J Environ Res Public Health. 2019;16(15):2735. https://doi.org/10.3390/
ijerph16152735
14. Heinen I, Bullinger M, Kocalevent R. Perceived stress in first year medical
students - associations with personal resources and emotional distress.
BMC Med Educ. 2017;17(1):4.
15. Seeliger H, Harendza S. Is perfect good? – Dimensions of perfectionism in
newly admitted medical students. BMC Med Educ. 2017;17:206. https://
doi.org/10.1186/s12909-017-1034-9.
16. Hu KS, Chibnall JT, Slavin SJ. Maladaptive Perfectionism, Impostorism, and
Cognitive Distortions: Threats to the Mental Health of Pre-clinical Medical
Students. Acad Psych. 2019;43:381–5.
17. Eley DS, Bansal V, Leung J. Perfectionism as a mediator of psychological distress: Implications for addressing underlying vulnerabilities to
the mental health of medical students. Med Teach. 2020;42(11):1301–7.
https://doi.org/10.1080/0142159X.2020.1805101.
18. Curran T, Hill AP. Perfectionism Is Increasing Over Time: A MetaAnalysis of Birth Cohort Differences From 1989 to 2016. Psych Bulletin.
2017;145:410–29. https://doi.org/10.1037/bul0000138.

Page 11 of 12

19. Cloninger CR, Svrakic D, Pryzbeck TR. A psychobiological model of temperament and character. Arch Gen Psych. 1993;50:975–90.
20. Gillespie NA, Cloninger CR, Heath AC, Martin NG. The genetic and environmental relationship between Cloninger’s dimensions of temperament
and character. Pers Indiv Diff. 2003;35(8):1931–46. https://doi.org/10.
1016/S0191-8869(03)00042-4.
21. Zwir I, Arnedo J, Del-Val C, Pulkki-Råback L, Konte B, Yang SS, et al. Uncovering the complex genetics of human character. Mol Psychiatry. 2018.
https://doi.org/10.1038/s41380-018-0263-6.
22. Josefsson K, Cloninger CR, Hintsanen M, Jokela M, Pulkki-Raback L,
Keltikangas-Jarvinen L. Associations of personality profiles with various aspects of well-being: A population- based study. J Affect Disord.
2011;133:265–73.
23 Geller G, Grbic D, Andolsek K, Caulfield KM, Roskovensky M. Tolerance for
ambiguity among medical students: patterns of change during medical
school and their implications for professional development. Acad Med.
2021;96(7):1036–42 ((Pg 1040)).
24. Caulfield M, Andolsek K, Grbic D, Roskovensky L. Ambiguity tolerance of students matriculating to U.S. medical schools. Acad Med.
2014;89(11):1526–32.
25. Cooke GP, Doust JA, Steele MC. A survey of resilience, burnout, and tolerance of uncertainty in Australian general practice registrars. BMC Med
Educ. 2013;13:2.
26. Wayne S, Dellmore D, Serna L, Jerabek R, Timm C, Kalishman S. The
association between In Tolerance of Ambiguity and decline in medical
students’ attitudes towards the underserved. Acad Med. 2011;86:877–82.
27. Eley DS, Leung J, Campbell N, Cloninger CR. Tolerance of ambiguity,
perfectionism and resilience are associated with personality profiles of
medical students oriented to rural practice. Med Teach. 2017;39(5):512–9.
https://doi.org/10.1080/0142159X.2017.1297530.
28. Peters M, King K. Perfectionism in doctors. BMJ. 2012;3:34 (e1674).
29. Frost R, Marten P, Lahart C, Rosenblate R. The dimensions of perfectionism. Cognit Ther Res. 1990;14:449–68.
30. Flett G, Hewitt PL. Perfectionism: theory, research, and treatment. Washington DC: American Psychological Association; 2002. p. 464.
31. Enns MW, Cox BJ, Sareen J, Freeman P. Adaptive and maladaptive perfectionism in medical students: a longitudinal investigation. Med Educ.
2001;35:1034–42.
32. Smith MM, Sherry SB, Vidovic V, Hewitt PL, Flett GL. Why does perfectionism confer risk for depressive symptoms? A meta-analytic test
of the mediating role of stress and social disconnection. J Res Pers.
2020;86:103954.
33. Epstein R, Krasner MS. Physcian resilience: What it means, why it matters,
and how to promote it. Acad Med. 2013;8:3301–3.
34. Tempski P, Santos IS, Mayer FB, Enns SC, Perotta B, Paro HBMS. Relationship among medical student resilience, educational environment, and
quality of life. PLoS One. 2015;10(6):e0131535. https://doi.org/10.1371/
journal.pone.0131535.
35. Duffy RD, Manuel R, Borges NJ, Bott EM. Calling, vocational development
and well-being: a longitudinal study of medical students. J Voc Behav.
2011;79(2):361–6. https://doi.org/10.1016/j.jvb.2011.
36. Borges N, Manuel R, Duffy R. Speciality interests and career calling
to medicine among first-year medical students. Perspect Med Educ.
2013;2(1):14–7. https://doi.org/10.1007/s40037-012-0037-9.
37. Praskova A, Creed PA, Hood M. Self-Regulatory Processes Mediating
Between Career Calling and Perceived Employability and Life Satisfaction
in Emerging Adults. J Career Dev. 2015;42(2):86–101.
38. Mclain DI. Evidence of the properties of an ambiguity tolerance measure:
the Multiple Stimulus Types Ambiguity Tolerance Scale-II (MSTAT-II). Psychol Rep. 2009;105(3):975–88. https://doi.org/10.2466/pr0.105.3.975-988.
39. Wagnild GA. Review of the resilience scale. J Nurs Meas. 2009;17:105–13.
https://doi.org/10.1891/1061-3749.17.2.105.
40. Dik BJ, Eldridge BM, Steger MF, Duffy RD. Development and validation
of the Calling and Vocation Questionnaire (CVQ) and Brief Calling Scale
(BCS). J Career Assess. 2012;20:242–63. https://doi.org/10.1177/10690
72711434410.
41. Costa P, McCrae R. Revised NEO Personality Inventory (NEO-PI-R) and NEO
Five-Factor Inventory (NEO-FFI) professional manual. Odessa FL, 1992;Psychological Assessment Resources.
42. Cloninger CR. Feeling Good: The Science of Well-being. New York, NY
USA: Oxford University Press; 2004.

Eley et al. BMC Medical Education

(2022) 22:784

Page 12 of 12

43. Galarneu D, Seoane L, Eley DS. Personality, resilience and calling in
students undertaking a medical degree across two continents: Disparate
pathways to the healing profession. Ochsner J. 2021;21:143–51. https://
doi.org/10.31486/toj.20.0029.
44. Bußenius L, Harendza S. The relationship between perfectionism and
symptoms of depression in medical school applicants. BMC Med Educ.
2019;19:370. https://doi.org/10.1186/s12909-019-1823-4.
45. Chae H, Park SH, Garcia D, Lee SJ. Cloninger’s TCI associations with adaptive and maladaptive emotion regulation strategies. PeerJ. 2019;7:e798.
https://doi.org/10.7717/peerj.7958.
46. Slavin SJ. Medical Student Mental. Health Culture, environment, and the
need for change. JAMA. 2016;316:21.
47. Slavin SJ. Medical Student Mental Health: Challenges and Opportunities.
Med Sci Educ. 2018;28(1):13–5.
48. Curran T, Hill AP. Young people’s perceptions of their parents’ expectations and criticism are increasing over time: Implications for perfectionism. Psychol Bull. 2022. https://doi.org/10.1037/bul0000347.
49. Porru F, Robroek S, Bültmann U, Portoghese I, Campagna M, Burdorf A.
Mental health among university students: The associations of effortreward imbalance and overcommitment with psychological distress. J
Affect Disord. 2021;282:953–61. https://doi.org/10.1016/j.jad.2020.12.183.
50. Shanafelt TD, Dyrbye LN, West CP. Addressing Physician Burnout: The Way
Forward. JAMA. 2017;317(9):901–2. https://doi.org/10.1001/jama.2017.
0076 (PMID: 28196201).
51. Rotenstein LS, Berwick DM, Cassel CK. Addressing well-being throughout
the health care workforce the next imperative. JAMA. 2022. https://doi.
org/10.1001/jama.2022.12437.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

Ready to submit your research ? Choose BMC and benefit from:

• fast, convenient online submission
• thorough peer review by experienced researchers in your field
• rapid publication on acceptance
• support for research data, including large and complex data types
• gold Open Access which fosters wider collaboration and increased citations
• maximum visibility for your research: over 100M website views per year
At BMC, research is always in progress.
Learn more biomedcentral.com/submissions

