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Abstract
Background: Medicine is a �eld that is simultaneously factual and ambiguous. While studies have
examined medical trainees’ tolerance of ambiguity (TOA), the extent to which TOA is affected by clinical
experiences and its association with perfectionism is unknown.

Methods: This was a multiple sampling, single cohort study of  students in their �rst year of clinical
clerkship which is comprised of 6 core rotations. Consenting students completed an online anonymous
survey assessing their tolerance of ambiguity (TOA) and perfectionism in their �rst (pre) and last (post)
12 weeks of their clinical clerkship year. Tolerance of Ambiguity in Medical Students and Doctors
(TAMSAD) and The Big Three perfectionism scale-short form (BTPS-SF) were used to assess TOA and
perfectionism respectively. Pre-Post mean comparisons of TOA and perfectionism were assessed via  t-
tests.

Results: From a total possible sample of 174 clinical clerkship students, 51 students responded to pre-
survey, 62 responded to post-survey. Clerkship was associated with a signi�cant decrease in TOA
(p=0.00) with mean pre-TOA scores of 59.57 and post TOA of 43.8. Perfectionism scores were not
signi�cantly different over time (p>0.05). There was a moderate inverse correlation between TOA and
perfectionism before clerkship (r=0.32) that increased slightly after clerkship (r=0.39). Those preferring
primary care specialties had signi�cantly lower rigid and total perfectionism scores in pre-clerkship than
those choosing other specialties, but this difference was not found post-clerkship.

Conclusion: We hypothesize that the decrease in TOA seen in this study may re�ect an underlying anxiety
cycle related  to frequent rotation changes. Implications of the role of perfectionism and primary care is
discussed. Overall these results require further investigation to better characterize the role of clinical
exposure on TOA.   

Introduction
Becoming a practicing physician requires the completion of an intensive and demanding residency
program. In the �nal years of medical school students must choose which of the 30 direct entry
specialties they wish to specialize in as a career. Many factors can in�uence a student’s choice in career
paths including lifestyle, location, and “�t”(1,2). The �nal years of medical school, also known as the
clerkship years, are typically comprised of medical students getting �rst-hand experience in various
medical �elds. This serves a two-fold purpose: to create a comprehensive foundation of medical
knowledge and to expose them to possible career choices.

Each specialty can vary in the degree of patient information available to practitioners. Patients can
present with vague, non-speci�c symptoms, such as diffuse abdominal pain, or exhibit clear
presentations such as a fracture of the humerus due to a fall—or anywhere in between that spectrum.
Different presentations are associated with different degrees of ambiguity in diagnoss, treatments, and
prognosis. As such, different medical specialization and contexts may potentially be better suited to
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certain personality traits. Both Tolerance of Ambiguity and perfectionism are personality traits which,
while common, are not frequently researched in the context of medical education and thus are the focus
of this study.  

 

Tolerance of Ambiguity

Tolerance of ambiguity (TOA) refers to how we tolerate uncertain information and “the   tendency   to  
perceive   ambiguous situations as desirable."(3) Interest in TOA in the medical �eld can be traced back to
the early 1990s.  Studies have often led to con�icting results, with some showing a larger, but non-
statistically signi�cant, TOA in 3rd-year medical students (3) and others showing no difference (4).
Residents have been shown to have higher TOA compared to medical students (5). When looking at
baseline data of 13867 matriculating �rst-year medical students in the United States in 2013, higher TOA
was seen in men and older individuals (6). Interestingly, there was a statistically signi�cant relation
between TOA and declared specialty of interest;  those students pursuing specializations in Dermatology,
Physical medicine, and rehabilitation, and otolaryngology have the lowest mean TOA scores in contrast
to those selecting Psychiatry, Radiation Oncology, Emergency medicine, and Neurosurgery  the highest
TOA. However, this was an incidental �nding and no further analyses were done.  Other studies have
shown that surgeons have a lower TOA than other physicians(7). However, we are not aware of research
investigating how TOA changes with clinical exposure.

Perfectionism

Perfectionism is a personality trait of interest in the medical �eld as it has been implicated in anxiety(8),
depression(9), and burnout(10). While perfectionism may appear to have an intuitive de�nition, it is
emerging to be a multi-dimensional construct. Although there are several models describing the
composition of perfectionism, recent research has identi�ed three measurable dimensions: rigid
perfectionism, self-critical perfectionism, and narcissistic perfectionism(11).  Rigid perfectionism is
de�ned as requiring “�awless performance from the self”(12), self-critical perfectionism is de�ned as
negative responses to �awed performances(13), and narcissistic perfectionism refers to expecting
perfectionism from others in a grandiose, hypercritical, and entitled way (14). Medical students have been
shown to have higher perfectionism scores than arts students, with maladaptive perfectionism being
predictive of depression and academic distress(15),  a result that has been replicated in other
studies(10,16,17). As before, we are not aware of any studies investing how perfectionism changes with
clinical training and experience and its relationship with TOA.

Rationale

Clerkship is the �rst time medical students are exposed to a clinical setting. It is at this time where
students must learn the practical aspects to medicine, and at the same time discover their ‘�t’in the �eld—
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what they like, what they don’t like, and what specialty they want to pursue. It is a time of signi�cant
uncertainty. Literature on how students are affected during this year is scarce.

Objective

This study was guided by three research questions:

1. To what extent does a relationship exist between TOA and perfectionism for 3rd-year medical
students?

2. How does clerkship modify these factors and/or their relationship?

3. Do these factors relate to a student’s specialty choice?

Methods
Participants

Inclusion criteria

Medical students (N = 174) at the Schulich School of Medicine & Dentistry entering their clinical year,
which represented their 3rd year of medical school, and have had an uninterrupted education from �rst to
third-year medical school.

Exclusion criteria

Students who had started previous years and were returning after a gap from clinical practice were
excluded.

Exposure

The exposure of interest in this study was clerkship.

Clerkship composition

The clerkship year is comprised of 6 core rotations following 2 years of didactic learning. The 6 core
rotations comprise of Obstetrics and Gynecology, Pediatrics, Medicine, Psychiatry, Family Medicine,  and
Surgery. Obstetrics and Gynecology is centralized at one hospital and is 6 weeks in length where all
students get the same exposure. Pediatrics is 6 weeks in length with all students completing 2 weeks of
Clinical Teaching Unit and 2 weeks of Pediatric Emergency at one institution, followed by a 2-week
pediatrics selective which can differ between students. Medicine is 12 weeks in length with all students
completing 6 weeks at a Clinical Teaching Unit in one of two hospitals. During the medicine block, all
students complete a 2-week rotation in Emergency medicine. There are two mandatory selectives of 2
weeks each in medical subspecialties which again can differ between students. The psychiatry block is
comprised of 3 different psychiatric electives. Family medicine is a 6-weeks rotation with 2 weeks in
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academic family medicine and 4 weeks in a rural setting. The surgery block is 12 weeks with 4 weeks in
general surgery, 2 in anesthesiology, and the remaining 6 weeks comprised of 3 selective in surgical
subspecialties. Students are assigned in one of 6 streams allowing them to start in a different order.
However, at the end of the year, all students will have completed all 6 core rotations. The academic year
for this cohort of students ran from August 27th, 2018 to August 9th, 2019.

Psychological instruments

Tolerance of ambiguity:

The Tolerance of Ambiguity in Medical Students and Doctors (TAMSAD) tool was developed by Hancock,
et al (2015)(5).  This is a 29 item Likert scale that speci�cally assess tolerance of ambiguity in clinical
scenarios. This scale has good internal reliability and its use of clinical scenarios makes it an appealing
tool for our study.

Perfectionism:

The 16 items Big Three Perfectionism Scale–Short Form (BTPS-SF; Feher, Smith, and Saklofske, 2019)
(18)has good reliability and con�rmatory factor structure in comparison to the previously well-validated
45 item scale(14). We opted to use the short form for its ease of use and sound psychometric properties.

Survey distribution

The survey comprising of demographics information (gender and age), TAMSAD and BTPS-SF tools, and
a list of all medical specialties where students ranked the top 5 specialties they were considering was
created on the online research platform, QuatricsTM. The survey was distributed to eligible applicants
through the school’s undergraduate medical education (UME) o�ce with responses being anonymous to
comply with UME policies. This was a repeated single cohort pre and post-study. The survey was
distributed at 2 times points: the start of the �rst rotation (pre-clerkship) and again at the start of the last
rotation (post-clerkship). At each distribution, students who had not completed the survey received a 2-
week reminder. Students were offered an incentiveof  a $5 electronic gift card for each survey they
completed for a total of $10.

Potential biases

One of the co-authors (SN) was a member of the studied cohort. As such, there may be a bias in the
recruitment process and results. To minimize this bias, the survey was distributed by the school, and not
a member of the team. SN did not participate in the survey. Data was analyzed by another member of the
team (SC) who is a researcher and does not have clinical responsibilities, and therefore has no exposure
to members of the studied cohort. BL is a staff orthopaedic surgeon who may have interacted with
students studied in this cohort. BL participated in study design and manuscript preparation, but was not
involved in data analysis or recruitment.
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Statistical methods

To ensure the anonymity of participants, the participants’ two responses could not be matched. Thus,
data analysis was limited to descriptive statistics and group comparisons rather than comparisons of
students across time. The anonymous nature of data collection did not allow us to determine number of
participants lost to follow up. Data were analyzed with SPSS and pre- and post-test groups were
compared using t-tests (19).  

Results
Qualitative results

Of the total cohort of 174 students, 51  completed the pre- and 62 completed post-clerkship surveys that
were retained for analysis. The gender split was comparable at time 1 (m=24, f=27) and time 2 (m=28,
f=34). Participant ages were also comparable before (m=25.31 years, s.d.=2.18) and after (m=26.00
years, s.d.=2.02).

Clerkship and specialty ranking

Overall specialty preferences remained stable in the pre and post surveys (Table 1). Family medicine,
Internal medicine, Emergency medicine, Anesthesiology, and Pediatrics remained the top 5 most popular
specialties from the start and end of clerkship. Family medicine remained the top with 15/51 ranking it
�rst in the pre-survey and 15/63 in the post-survey.

Table 1 Top 5 most popular specialties pre-clerkship where n=51, and post-clerkship where n=63 (post-clerkship

response in brackets)

Specialty  Rank 1 Rank 2 Rank 3 Rank 4 Rank 5

Family Medicine 15 (15) 13 (15) 4 (3)  6 (1) 5 (3)

Internal Medicine 8 (5) 4 (5) 9 (7) 6 (5) 5 (5)

Emergency Medicine 5 (3) 7 (12) 7 (3) 8 (9) 4 (2)

Anesthesiology 2 (1) 3 (2) 5 (5) 5 (5) 3 (2)

Pediatrics 4 (6) 6 (0) 0 (5) 3 (3) 2 (3)

 

Tolerance of Ambiguity and Perfectionism for 3rd-year medical students

T-tests were performed to assess the relationship between TOA and perfectionism. The anonymous
nature of the survey prevented us from matching participants in pre and post surveys. These are group
statistics with different sample sizes (51 pre and 63 post). There is a statistically signi�cant inverse
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correlation between perfectionism and TOA at time 1(-0.32, p<0.05) (Table 2).  This result is maintained in
the post-survey (-39, p<0.01). Of interest is that narcissitic  and rigid perfectionism were signi�cantly
correlated with TOA only at the post survey data collection, whereas self-critical perfectionism showed a
non-signi�cant correlation with ambiguity tolerance at both times.

Table 2 Relationship between perfectionism and TOA pre-clerkship and post-clerkship (post-clerkship relationship in

brackets) 

  Rigida  SelfCritb Narcisc PerfTOTd

Rigida
    

SelfCritb .56** (.48**)    

Narcisc -.01 (.20) .20 (.09)   

PerfTOTd .75** (.77**) .89** (.79**) .48** (.57**)  

TOAe -.24 (-.42**) -.24 (-.18) -.25 (-.26*) -.32* (.39**)

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

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

a Self-critical perfectionism, 

b Rigid perfectionism 

c Narcistic perfectionism, 

dTotal perfectionism 

e Tolerance of ambiguity

Clerkship and Tolerance of Ambiguity and Perfectionism

The differences in mean TOA and perfectionism between pre and post surveys were assessed using t-
tests. There was a signi�cant decrease in TOA between the pre and in the post-surveys (p<0.01).
Perfectionism levels remained stable (p>0.05) in both the total and subcategories (Table 3).

Table 3 Pre and post-clerkship TOA and perfectionism.
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 Pre Clerkship (n=51)  Post Clerkship (n=62)     
 

 Mean  s.d Mean  s.d. t-value Df p-value
95%CI   

SelfCrita 3.22 0.91 3.24 0.86 0.12 111 0.91
-0.31 0.35

Rigidb 3.24 0.97 3.12 0.99 0.62 111 0.54
-0.48 0.25

Narcisc 1.79 0.59 1.81 0.68 0.15 111 0.88
-0.22 0.26

PerfTOTd 2.69 0.59 2.67 0.59 0.13 111 0.90
-0.24 0.21

TOAe 59.47 8.26 43.90 7.61 10.41 111 0.00
-18.53 -12.58

              

s.d., Standard Deviation, Df, Degrees of freedom, CI, Confidence Interval 

a Rigid perfectionism, 

b Self-critical perfectionism, 

c Narcistic perfectionism, 

dTotal perfectionism 

e Tolerance of ambiguity

Relationship between TOA and perfectionism with specialty choice

The relationship between TOA and perfectionism with specialty choice was assessed by grouping the top
3 specialties. This was done because of the  lower than anticipated response rate, but also because
family medicine, internal, and emergency medicine can be classi�ed as primary care specialties. Family
medicine, internal, and emergency were grouped and then compared to other remaining specialties. The
pre and post surveys were analyzed separately.

For the pre survey, there was a signi�cant difference between the primary care group and “other” with
regards to rigid perfectionism (p=0.01) and total perfectionism (p=0.01) (Table 4) with the primary care
specialties having lower perfectionism scores. This relationship was not found in the post-survey
(p>0.05) (Table 5). There was a non signi�cant relationship between specialties and self-critical
perfectionism, narcissistic perfectionism, and TOA (p>0.05).  Of note was the decrease in self reported
TOA for both groups over the period of the one year clerkship.

Table 4 Relationship between specialty choices and TOA and perfectionism pre-clerkship 



Page 9/14

 Primary care (n= 28) Other  (n=23)       

 Mean  s.d. Mean  s.d. t-value df p-value 95%CI   
 

SelfCrita 3.08 0.75 3.40 1.06 1.27 49 0.21 -0.83 0.19
 

Rigidb 2.91 0.98 3.63 0.82 2.80 49 0.01 -1.24 -0.20
 

Narcisc 1.65 0.55 1.96 0.61 1.86 49 0.07 -0.63 0.02
 

PerfTOTd 2.50 0.54 2.92 0.59 -2.62 49 0.01 -0.73 -0.10
 

TOAe 60.04 9.34 58.77 6.86 0.54 49 0.59 -3.44 5.97
 

            

s.d., Standard Deviation, Df, Degrees of freedom, CI, Confidence Interval 

a Self-critical perfectionism, 

bRigid perfectionism 

c Narcistic perfectionism, 

dTotal perfectionism 

e Tolerance of ambiguity

 

Table 5 Relationship between specialty choices and TOA and perfectionism post-clerkship 

 Primary care (n= 23) Other (n=17)       

 Mean  s.d. Mean  s.d. t-value df p-value 95% CI   

SelfCrita 3.05 0.76 3.45 1.01 1.43 38 0.16 -0.97 0.17

Rigidb 2.96 0.89 3.38 1.21 1.28 38 0.21 -1.10 0.25

Narcisc 1.89 0.71 1.63 0.76 1.13 38 0.27 -0.21 0.74

PerfTOTd 2.59 0.56 2.75 0.74 0.76 38 0.45 -0.58 0.26

TOAe 44.15 5.38 41.28 9.77 1.19 38 0.24 -2.01 7.76

s.d., Standard Deviation, Df, Degrees of freedom, CI, Confidence Interval 

a Self-critical perfectionism, 

bRigid perfectionism 
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c Narcistic perfectionism, 

dTotal perfectionism 

e Tolerance of ambiguity

Discussion
Given the limitations of this study, there were some indications that students in this yearlong clinical
exposure  showed a decrease in the tolerance of ambiguity (TOA) while perfectionism was relatively
stable.  The perfectionism results were expected given that perfectionism is a relatively stable construct
in adults (20).  In contrast, these TOA results were unexpected; previous studies have demonstrated an
increase in TOA when participants are exposed to arti�cially ambiguous scenarios (21). Cross sectional
studies have shown �nal year medical students have similar TOA compared to those entering clerkship
for their �rst year, and residents demonstrating higher TOA than medical students (5).  As such, clinical
exposure decreasing TOA was an unexpected result. These �ndings might be indicative of the medical
student’s �rst year of clinical experience, however further research is needed to con�rm these current
results.

Should these results hold, a possible area of inquiry might focus on the anxiety cycle. Previous studies
have shown that intolerance of ambiguity (low TOA) has been implicated in anxiety(22). The literature on
anxiety describes a cycle where anxiety is maintained through short exposures and avoidance of anxiety
inducing situations. Theortically avoidance allows short term relief, and the short exposures do not allow
for proper coping skills, which lead to worsening of anxiety(23,24). Perhaps the decrease in TOA observed
at the end of the year long clinical exposure was due to a similar mechanism. The frequency of rotation
changes may be sensitizing students to ambiguity. At our institution, most rotations last approximately 2
weeks, with the longest lasting 6 weeks. As such, clinical clerks are shifted to different environments
more frequently than residents who have rotations lasting months. The frequent changes may not allow
medical students to get accustomed to the environment and develop the knowledge and skills to handle
varied patient issues, which may leave them in a heightened state of discomfort. Hypothetically, residents
have a longer time span between rotations, and as such more time to become accustomed to the
uncertainty and develop coping strategies which would account for increased TOA seen in previous
studies. 

Perfectionism and specialty choice

Our study demonstrated that those with lower rigid perfectionism were more likely to prefer primary care
specialties at the beginning of clerkship. It is our view that rigid perfectionism, which is de�ned as “our
own performance must be perfect”, is appropriately low in those preferring primary care specialties(11).
Primary care specialties are often �lled uncertain outcomes, which largely depend on patient compliance
to treatment regiments(25,26). A physician’s performance in these situations does not have an impact on
the outcome. Patient compliance has been shown to be in�uenced by factors such as a providers’
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empathy, and not their medical knowledge (27,28). As such, those thriving in primary care must be �exible
in their approaches to patient care which is conducive to those with low rigid perfectionism.

Study strength

The key strength of this study is its repeated sampling of a single cohort at the start and end of their �rst
year of clinical experiences. The two samplings allow us to delve deeper into how these factors can
change with time and impact the variability experienced in medical training . Previous research has
studied differences in ambiguity across levels of medical training through a cross-sectional design which
limits their generalizability (5,6).

Limitations

While these �ndings present some interesting preliminary �ndings, there are several  limitations. While
there were two data collections  of a single cohort, due to the nature of our survey, we were unable to
match participants at the two time points. This limits the extent to which we can infer the effect of
clinical exposure on the same persons over time. Another limitation is the variety of clinical exposures.
While all students had similar broad specialty exposures, there are variations in the encounters they may
have had within a specialty, or in the subspecialty exposures. The anonymous nature of the study
hindered capturing such granular data. These data were not collected in the survey to maximize student
participation through a simple survey.  With regards to student participation, 50 students responded to
our pre-survey and 62 the post-survey. This represents a response rate of 29% and 35% respectively which
limits the extent to which the �ndings can be generalized to the entire cohort, even though participation
was around 30% which is in keeping with reported response rates of web-based surveys in the medical
�eld (29).

Conclusions
We have shown that tolerance of ambiguity may decrease with clinical experience. This was an
unexpected �nding and not previously found in the literature. We hypothesize that this may be due to a
sensitization phenomenon. With regards to specialty choices, we demonstrated that at the beginning of
clerkship, those who ranked primary care specialties high had lower levels of perfectionism, speci�cally
rigid perfectionism. The literature is scarce on perfectionism and TOA of medical students and the effect
of clinical experience. This study adds to this growing body of literature and hopefully encourages further
 study of how clinical experiences and personality traits impact medical students’ speciality choices and
future performance as a physician.

Abbreviations
TOA: Tolerance of ambiguity

SelfCrit: Self-critical perfectionism
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Narcis: Narcissistic perfectionism

TAMSAD: Tolerance of Ambiguity in Medical Students and Doctors

Declarations
Funding:

This project was funded through the Arthroplasty research fund. Funding was used to pay for gift card
insentives as outlined in our methods. The senior author, BL, is a member of the Divsion of Arthroplasty.
BL was involved in study design and manuscript preparation.

Ethics approval and consent to participate:

Ethics approval and consent to participate was obtained through Western University Health Science
Research Ethics Board (HSREB) and Lawson Health Research institute for human participants.

HREB Application Number 112320 and Lawson application number: R-18-522.

Lawson approval was obtained August 8th 2018 and HREB on August 22nd 2018

Consent for publication: Not applicable

Availability of data and materials: The datasets used and/or analyzed during the current study are
available from the corresponding author on reasonable request.

Competing interests: The authors declare that they have no competing interests

Funding: This project was funded through the Arthroplasty research fund. Funding was used to pay for
gift card insentives as outlined in our methods. The senior author, BL, is a member of the Divsion of
Arthroplasty. BL was involved in study design and manuscript preparation.

Authors' contributions:

SN contributed to study design, participant recruitement, and manuscript preparation.

SC contributed to study design, data analysis, and manuscript preparation.

DS contributed to study design, and manuscript preparation

BL contributed to study design, and manuscript preparation

All authors have read and approved the manuscript.

Acknowledgements:  We would like to acknowledge the Undergraduate Medical Education o�ce for
facilitating the distribution of this study.



Page 13/14

References
1. Dorsey ER, Jarjoura D, Rutecki GW. In�uence of Controllable Lifestyle on Recent Trends in Specialty

Choice by US Medical Students. J Am Med Assoc. 2003;290(9):1173–8.

2. Dorsey ER, Jarjoura D, Rutecki GW. The in�uence of controllable lifestyle and sex on the specialty
choices of graduating U.S. medical students, 1996-2003. Acad Med. 2005;80(9):791–6.

3. Budner S. Intolerance of ambiguity as a personality variable. J Pers. 1962;30(1):29–50.

4. Geller G, Faden RR, Levine DM. Tolerance for ambiguity among medical students: Implications for
their selection, training and practice. Soc Sci Med [Internet]. 1990;31(5):619–24. Available from:
http://linkinghub.elsevier.com/retrieve/pii/027795369090098D

5. Hancock J, Roberts M, Monrouxe L, Mattick K. Medical student and junior doctors’ tolerance of
ambiguity: development of a new scale. Adv Health Sci Educ Theory Pract. 2015;20(1):113–30.

�. Caul�eld M, Andolsek K, Grbic D, Roskovensky L. Ambiguity tolerance of students matriculating to
U.S. medical schools. Acad Med. 2014;89(11):1526–32.

7. McCulloch P, Kaul A, Wagstaff GF, Wheatcroft J. Tolerance of uncertainty, extroversion, neuroticism
and attitudes to randomized controlled trials among surgeons and physicians. Br J Surg.
2005;92(10):1293–7.

�. Smith MM, Vidovic V, Sherry SB, Stewart SH, Saklofske DH. Are perfectionism dimensions risk
factors for anxiety symptoms? A meta-analysis of 11 longitudinal studies. Anxiety, Stress Coping.
2018;31(1):4–20.

9. Seeliger H, Harendza S. Is perfect good? – Dimensions of perfectionism in newly admitted medical
students. BMC Med Educ [Internet]. 2017;17(1):206. Available from:
https://bmcmededuc.biomedcentral.com/articles/10.1186/s12909-017-1034-9

10. Craiovan PM. Correlations between perfectionism, stress, psychopathological symptoms and
burnout in the medical �eld. Procedia-Social Behav Sci. 2014;127:529–33.

11. Smith MM, Saklofske DH, Stoeber J, Sherry SB. The Big Three Perfectionism Scale: A New Measure
of Perfectionism. J Psychoeduc Assess. 2016;34(7):670–87.

12. Smith MM, Smith MM, Big T, Saklofske DH, Stoeber J, Sherry SB. The big three perfectionism scale: A
new measure of perfectionism. J Psychoeduc Assess. 2016;34(7):670–87.

13. Dunkley DM, Zuroff DC, Blankstein KR. Self-critical perfectionism and daily affect: dispositional and
situational in�uences on stress and coping. J Pers Soc Psychol. 2003;84(1):234.

14. Smith MM, Saklofske DH, Stoeber J, Sherry SB. The big three perfectionism scale: A new measure of
perfectionism. J Psychoeduc Assess. 2016;34(7):670–87.

15. Enns MW, Cox BJ, Sareen J, Freeman P. Adaptive and maladaptive perfectionism in medical
students: A longitudinal investigation. Med Educ. 2001;35(11):1034–42.

1�. Yu JH, Chae SJ, Chang KH. The relationship among self-e�cacy, perfectionism and academic
burnout in medical school students. Korean J Med Educ. 2016;28(1):49.



Page 14/14

17. Bright RP, Krahn L. Depression and suicide among physicians. Curr Psychiatr. 2011;10(4):16.

1�. Feher A, Smith MM, Saklofske DH, Plouffe RA, Wilson CA, Sherry SB. The Big Three Perfectionism
Scale–Short Form (BTPS-SF): Development of a Brief Self-Report Measure of Multidimensional
Perfectionism. J Psychoeduc Assess. 2020;38(1):37–52.

19. IBM. SPSS Statistics for Windows. New York: IBM Corp; 2017.

20. Rice KG, Richardson CME, Clark D. Perfectionism, procrastination, and psychological distress. J
Couns Psychol. 2012;59(2):288.

21. Endres ML, Camp R, Milner M. Is ambiguity tolerance malleable? Experimental evidence with
potential implications for future research. Front Psychol. 2015;6:619.

22. Carleton RN, Mulvogue MK, Thibodeau MA, McCabe RE, Antony MM, Asmundson GJG. Increasingly
certain about uncertainty: Intolerance of uncertainty across anxiety and depression. J Anxiety Disord.
2012;26(3):468–79.

23. Hofmann SG. Cognitive processes during fear acquisition and extinction in animals and humans:
Implications for exposure therapy of anxiety disorders. Clin Psychol Rev. 2008;28(2):199–210.

24. Borkovec TD. Extensions of two-factor theory: Cognitive avoidance and autonomic perception.
Biofeedback Self Regul. 1979;139–48.

25. Ugolini C, Bruni ML, Leucci AC, Fiorentini G, Berti E, Nobilio L, et al. Disease management in diabetes
care: When involving GPs improves patient compliance and health outcomes. Health Policy (New
York). 2019;123(10):955–62.

2�. Lieberman 3rd JA. Compliance issues in primary care. J Clin Psychiatry. 1996;57:76.

27. Kim SS, Kaplowitz S, Johnston M V. The effects of physician empathy on patient satisfaction and
compliance. Eval Health Prof. 2004;27(3):237–51.

2�. Falvo D, Woehlke P, Deichmann J. Relationship of physician behavior to patient compliance. Patient
Couns Health Educ. 1980;2(4):185–8.

29. Cunningham CT, Quan H, Hemmelgarn B, Noseworthy T, Beck CA, Dixon E, et al. Exploring physician
specialist response rates to web-based surveys. BMC Med Res Methodol. 2015;15(1):32.


