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Abstract 

Background:  Acceptance into U.S. MD-PhD dual-degree programs is highly competitive, and the lengthy training 
program requires transitioning between multiple phases (pre-clinical-, PhD-research-, and clinical-training phases), 
which can be stressful. Challenges faced during MD-PhD training could exacerbate self-doubt and anxiety. Impostor 
phenomenon is the experience of feeling like a fraud, with some high-achieving, competent individuals attributing 
their successes to luck or other factors rather than their own ability and hard work. To our knowledge, impostor phe-
nomenon among MD-PhD trainees has not been described. This study examined impostor phenomenon experiences 
during MD-PhD training and reasons trainees attributed to these feelings.

Methods:  Individuals in science and medicine fields participated in an online survey that included the 20-item 
Clance Impostor Phenomenon Scale (CIPS); higher scores (range 20–100) indicate more frequent impostor phenom-
enon. Some respondents who reported experiencing impostor phenomenon also voluntarily completed a semi-
structured interview, sharing experiences during training that contributed to feelings of impostor phenomenon. 
Interview transcripts were coded and analysed using the constant comparative method and analytic induction to 
identify themes.

Results:  Of 959 survey respondents (students and professionals in science and medicine), 13 MD-PhD students 
and residents completed the survey, nine of whom (five male, four female; four white, five other race-ethnicity) also 
completed an interview. These participants experienced moderate-to-intense scores on the CIPS (range: 46–96). Four 
themes emerged from the interview narratives that described participants’ experiences of IP: professional identity 
formation, fear of evaluation, minority status, and, program-transition experiences. All reported struggling to develop 
a physician-scientist identity and lacking a sense of belonging in medicine or research.

Conclusions:  Impostor experiences that MD-PhD participants attributed to bias and micro-aggressions in social 
interactions with peers, faculty, and patients challenged their professional identity formation as physician-scientists. It 
is important to further examine how MD-PhD-program structures, cultures, and social interactions can lead to feelings 
of alienation and experiences of impostor phenomenon, particularly for students from diverse and underrepresented 
populations in medicine.
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Background
In the 1950s, MD-PhD dual-degree training programs 
were created to train physician-scientists in the U.S. 
and strengthen the biomedical-research workforce [1]. 
In 2021, there were 123 U.S. medical schools offering 
dual-degree MD-PhD programs [2]. MD-PhD students 
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undergo training in patient care and research, with mul-
tiple transitions between phases [3], generally completing 
training in 8 years [4–6]. Concordant with their inten-
tions at graduation [7], MD-PhD students are more likely 
than other MD graduates to pursue an academic research 
career [8].

MD-PhD students and graduates comprise 2–3% of 
medical-school enrollees [6, 7] and graduates [9, 10]; 
they also are less diverse compared with other medi-
cal students and graduates [7]. A national-cohort study 
of MD-PhD matriculants reported MD-PhD-program 
attrition was 27% overall [6]. However, the 35% attrition 
rate for underrepresented groups in medicine (URiM), 
including Black/African American, Hispanic, and Ameri-
can Indian/Native Alaskan students, was higher than 
for other racial/ethnic groups (26.9% of white, 24.1% of 
Asian/PI, and 9.6% of other/unknown) [6]. Reasons for 
differing rates of MD-PhD program attrition were not 
examined. Studies of undergraduate college students 
from racial/ethnic minority groups have reported that 
minority-status stress, low self-esteem, and psychological 
distress were associated with feeling like an impostor and 
poor mental health [11–13]. Whether these psychosocial 
factors mediate higher rates of MD-PhD program attri-
tion among URiM students is unknown [6].

Impostor phenomenon is experienced by some high-
achieving, successful individuals who believe that their 
successes are not deserved, happening by luck and not 
their own competence and effort [14, 15]. Research has 
examined impostor phenomenon across the continuum 
of education, postgraduate training, and practice in 
medicine and other health professions [16–32]. Impos-
tor phenomenon also has been studied among PhD 
students and graduates [33–37]. However, impostor phe-
nomenon remains understudied among MD-PhD stu-
dents. Impostor phenomenon among MD-PhD students 
may be induced by lack of demographic diversity among 
peers [7], a highly competitive training environment 
[38, 39], and sense of not belonging [40]. Implications 
of experiencing impostor phenomenon among students 
and professionals in medicine have included negative 
health outcomes (for example lower perceived wellness 
[14], greater anxiety [41] and distress [42]), high levels of 
burnout [18, 43, 44], self-doubt [41], and struggles with 
perfectionism [17].

Professional identity formation [45] as a physician-
scientist may be challenging to MD-PhD students, as 
MD-PhD training requires development of dual identities 
as a physician and scientist [46], with constant tension 
between each identity [47]. Challenging and negative 
experiences during transitions between training phases 
can affect the process of professional identity formation 
due to unsatisfying socializing experiences with peers 

and faculty in each phase [3]. Research shows that engi-
neering education researchers’ impostor experiences and 
professional identity formation may be shaped through 
the process of “othering” [48, 49], which marks individu-
als as different or not belonging to a group. The process 
of othering could be based on various identities, includ-
ing professional and racial/ethnic, cultural and gender 
identities [11, 13, 50–52]. Systemic bias could promote 
othering by making certain individuals more vulnerable 
to being marginalized and experiencing impostor phe-
nomenon. This may be especially true for women and 
URiM students as well as first-generation college gradu-
ates, who are underrepresented among MD-PhD phy-
sician-scientists [53]. Minoritized individuals may feel 
invisible, struggle to develop a sense of belonging, and 
experience impostor phenomenon because of their per-
ceived outsider status [35]. This exploratory study aims 
to answer the question, “Why might MD-PhD trainees 
in the U.S., particularly those from underrepresented 
groups, experience IP?”

Methods
Setting and participants
Following IRB approval at Washington State University, 
business cards with a link to the study website were dis-
tributed in person at the 2017 Association of American 
Medical Colleges Annual Meeting to advertise the study. 
Eligibility criteria (noted on the study website along with 
a link to the survey) included being a current medical stu-
dent, resident, or member of the faculty at a U.S. medical 
school and having experienced impostor phenomenon. 
For this analysis, survey respondents who were then-cur-
rent U.S. MD-PhD students or residents with MD-PhD 
training were included.

Design
A brief, online Qualtrics survey included demographic 
questions (including age, sex, race/ethnicity, name of 
department and university, current stage in training, 
and year of training for students), the validated 20-item 
Clance Impostor Phenomenon Scale (CIPS) [54, 55], and 
an open-ended question asking respondents to describe 
an occasion when they had experienced impostor phe-
nomenon. At the end of the survey, respondents also 
were invited to complete a follow-up semi-structured 
interview at their convenience [56, 57].

The CIPS was used with permission and is available 
from Dr. Clance [54, 55]. CIPS item-response options 
ranged from 1 (not at all true) to 5 (very true), with 
higher total scores (range: 20–100) indicating more fre-
quent/severe impostor experiences. Table  1 provides 
impostor-phenomenon-category scores [54]. The CIPS 
includes items about commonly reported impostor 
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experiences, such as feeling like a pretender or less 
intelligent or competent than others are, fearing that 
one’s lack of competence will be discovered, and avoid-
ing or dreading evaluations by other people.

Data collection
Open-ended interview questions were created after 
identifying literature gaps and finalized in consul-
tation with MD-PhD faculty at Washington State 
University College of Medicine. The first author con-
ducted all interviews, taking reflective notes during 
each 40–50-min interview to document her biases 
and decision-making. Interviews were audio-recorded 
and transcribed through a professional agency. Based 
on previous work [3], interview questions focused 
on programmatic experiences/challenges, socializ-
ing experiences, family and personal background, and 
program-transition experiences/challenges. Probing 
questions were asked based on responses to elicit addi-
tional/clarifying information.

Data analysis
Transcripts were analysed using the constant compara-
tive method [58, 59] and analytic induction [60, 61]. 
The constant comparative method involved analysis of 
each transcript and comparing subsequent interviews 
with each of the others, making data analysis an itera-
tive process and interpretation both organic and evolv-
ing [58, 59]. This iterative process of inductive reasoning 
is commonly used in phenomenological research when 
researchers seek to gain detailed understanding of a par-
ticular phenomenon [60, 61], such as impostor phenom-
enon. Data were coded independently by two coders who 
each had training in use of this analytic process.

The first author led the coding process and trained 
a PharmD student how to code using the comparative 
method and inductive thematic analysis. They indepen-
dently read each interview and identified key concepts, 
which were coded by hand with periodic input from a 
physician faculty member with qualitative-research expe-
rience. Guided by the research question, a list of codes 
emerged during open coding [59] (e.g., identity, mentor-
ing, personal background, family, peer, transition, and 
stress), pointing to reasons why MD-PhD trainees may 
experience impostor phenomenon. Codes were con-
structed by both the coders, and together they developed 
the codebook, which was then used by each coder to 
independently review the transcripts once again. Cod-
ing discrepancies were discussed until a consensus was 
reached. For each theme that emerged from the inductive 
analysis, illustrative quotes are presented, with clarifying 
information added by the authors in brackets.

Rigor
Transcripts were shared with the respective participants 
to ensure transcription accuracy; participants could add/
delete/edit the text as necessary to improve accuracy/
trustworthiness [62]. All authors provided input on the 
emerging themes, mindful of their roles and various 
backgrounds and perspectives, as authors’ worldviews 
can influence how data are collected and analysed [63].

Results
Of 959 survey respondents in science and medicine, 13 
were MD-PhD students and residents. Nine of them 
(six students and three residents) from seven MD-PhD 
programs also completed an interview. Interviewees’ 
characteristics and pseudonyms are shown in Table  1. 
Interviewees were from diverse racial/ethnic groups, 
and four out of nine were female. Using published CIPS 
cut-off scores [54, 55], the nine interviewees experi-
enced moderate-to-intense impostor phenomenon, with 
scores ranging from 46 to 96. CIPS scores were similar 

Table 1  Characteristics of nine MD-PhD students and residents 
interviewed

Abbreviations: CIP Clance Impostor Phenomenon, SD Standard deviation
a Each of the 20 CIP items were scored on a 5-point scale (1 = “not at all true”, 
2 = “rarely”, 3 = “sometimes”, 4 = “often”, 5 = “very true”). Higher total scores 
indicate greater frequency and severity of IP experiences that interfere with 
one’s life. Scores ≤40 indicate few IP experiences, 41–60 indicate moderate IP 
experiences, 61–80 indicate high IP experiences, and > 80 indicate intense IP 
experiences 54

Characteristics Participants

Current stage in training Student: 6

3rd year: 3 (Jacob, Lily, William)

4th year: 1 (Maya)

5th year: 1 (Samuel)

7th year: 1 (Lucy)

Resident: 3 (John, Nicole, Thomas)

Age (years) 20–29: 5

30–39: 4

Sex Male: 5

Female: 4

Race/ethnicity Asian: 2

Black: 1

Hispanic: 1

Native American: 1

White: 4

Participant CIP scoresa Moderate (41–60): 2

High (61–80): 3

Intense (81–100): 4

Range: 46–96 (out of 100)

Mean (SD): 74.1 (16.9)
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between four survey-only respondents, who were all 
White women (mean: 71.8; SD: 15.2), and nine survey-
and-interview respondents (mean: 74.1; SD:16.9), falling 
in the high- impostor-phenomenon category (Table  1). 
Cronbach’s alpha was 0.96, measuring the internal-con-
sistency reliability of items on the CIPS in this sample of 
nine MD-PhDs.

Four interconnected themes related to MD-PhD train-
ing in each phase emerged from thematic analysis of 
the nine interview transcripts: professional identity 
formation, fear of evaluation, minority status, and pro-
gram-transition experiences. Representative quotes are 
presented here and in Table 2.

Professional identity formation
All participants reported struggling with professional 
identity formation as MD-PhD trainees. They lacked a 
sense of belonging in either medicine or research, wor-
rying that they would not have a successful clinical or 
research career by trying to do both. They reported being 
treated as outsiders by their MD-only and/or PhD-only 
peers and struggled to “fit in,” fearing that they will be 
“found out” as having no expertise in either patient care 

or research. Samuel felt inadequate, anxious about fulfill-
ing dual roles, adding, “Each side undervalues the other 
one. Both MDs and PhDs told me that I’ll be weaker for 
trying to get both [degrees], focusing on two things as 
opposed to strengthening one.”

Feeling excluded by their MD-peers made participants 
who were first-generation college graduates question 
their feelings of competence and belongingness. Jacob 
helped at a volunteer clinic, did his first rounds by him-
self, wrote reports for the attending and passed. Yet, as 
a first-generation college graduate, he felt he “lacked the 
pedigree.” He viewed his peers from highly educated fam-
ilies as more competent and better prepared due to early 
exposures and planned entry into MD-PhD programs. 
He felt socially excluded. “Just being good at science 
isn’t always important. It’s about social skills. My peers 
socialized with people that are more similar to them in 
background, ideologies, and even looks.” Although not 
a monolithic group, many medical students come from 
well-educated, high-income families. Participants who 
did not share such a background felt like outsiders.

[Being a first-generation college graduate] contrib-

Table 2  Themes linked to the impostor phenomenon among MD-PhD students

Themes Quotes

Professional-identity formation “We were viewed as a special group, not good enough to take care of people [as medical students] and [a] dilettante 
doing research, but not as much or as well as other doctoral students. I discounted my achievements with self-depre-
cating thoughts like, ‘I networked my way into getting accepted, I didn’t deserve this. I’m not good enough.’” (John)
I wouldn’t do well because no one in my family was in medicine, and my undergraduate degree wasn’t competitive 
enough for me to compete in medical school. (Maya)
I was always studying on my own. I did not have any support. There was a lot of social exclusion, some students work 
together in groups, and they never invite or reach out to other [MD-PhD] students. (William)

Fear of evaluation “I believe that when I eventually fail, people would say, ‘Oh, he failed. He messed up, dropped the ball. This is who he 
truly is. He doesn’t deserve this.’” (Samuel)
When you first start out, you get asked all these really basic questions, sometimes about different orders and stuff for 
nurses. A big part of the impostor phenomenon is questioning your ability and competence when you don’t have 
experience, the right answers, or the ability to say things confidently. (Thomas)
I try to hide my weaknesses in the research side of things because I haven’t done as much research as others in my 
program. I think they [faculty] don’t realize how weak I am in that area. I think I’m weak. That could also be impostor 
phenomenon. (Lucy)

Minority status “There are very few Native American physicians and physician-scientists. The health issues of Native Americans are 
poorly understood. I was admitted because I’m Native American and a diverse student. I am an affirmative action 
admit, that is why I feel like an impostor.  (Maya)
Sometimes, the patient questions people who are underrepresented more than other doctors, that tendency where 
people, based on appearances, have different expectations for them. That’s where that sense of being an impostor 
comes from. (Samuel)
I definitely know that it [my minority status] is being considered since it helps the grant look good when it has been 
used to promote diversity. (Samuel)

Program-transition experiences “During transition points, you’re rusty at whatever you’re transitioning to.” (Samuel)
The transition between being in a [preclinical] classroom, having very set goals, and this is a test that you’re gonna 
study for. This is what’s gonna be on the test. Here’s the date. That, as opposed to being in the lab. It’s just like hey, 
here’s a project. Go make it work. That is very different. (Thomas)
[Reintegrating into medical school was] really hard on me, because I had forgotten a lot of clinical knowledge. Some-
times I’ll hear a drug name and I’m like, ‘Oh, my God. I know that’s a common drug and everyone knows it, but I don’t 
remember, exactly, what it is, and I have to look it up.’ That probably, definitely, adds to the challenge. Just being rusty. 
(Samuel)
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utes to impostor feelings, as though I don’t belong or 
fit in and don’t have the same know-how. (Maya)

Lucy also commented on the “culture of medicine,” where 
“everyone’s pretending that they know more. You should 
look confident around patients, even if you’re not. … I 
feel like everyone knows something that I don’t.”

Some participants’ peers in PhD-only programs did not 
want to study or conduct research with them, reinforc-
ing participants’ feelings of not belonging. When Nicole 
began research training, her PhD peers already had well-
defined research questions, and some completed sev-
eral years of research before starting PhD training. She 
felt unqualified, lacking the “background, experience or 
papers to be at an elite institution. I was depressed. My 
‘impostorness’ peaked and was related to my general 
well-being. I just didn’t see myself there.” Challenged 
to develop a researcher identity, Lily was “waiting to be 
uncovered,” fearing that her advisor would remove her 
from research papers. It was especially difficult for par-
ticipants whose families did not value a science career 
and did not try to understand what a scientist does. 
Maya’s family believed she was in nursing school “work-
ing in a lab and playing with poop [she was studying par-
asitology],” not trying to understand her career path. Her 
impostor feelings stemmed from not conforming to her 
parents’ ideas of an appropriate career for her.

Fear of evaluation
Seven participants shared that they feared being evalu-
ated harshly by colleagues and patients and felt anxious 
about serving the dual roles expected for physician-sci-
entists. Lucy believed that she was accepted into the pro-
gram by mistake.

Oh, [I feel like an impostor] all the time. I was 
accepted into [university name] for the MD/PhD 
program and did not feel like I fit in at that school 
because I did not feel like I deserved to have been 
accepted. … I could make a mistake for four years, 
but eight years was a long time. … It was a mistake.

She added that she did not always have the correct 
answers or the ability to say things confidently when 
questioned. Some participants were doubly concerned 
that both their research- and clinical-skills would be 
judged poorly.

During clerkships, participants feared that they were 
“behind” their MD-program peers. Jacob felt incompe-
tent and worried about his self-perceived weaknesses in 
clinical skills: “I get so anxious about performing poorly 
that I psyche myself out, and I perform more poorly. 
I feel anxious when someone else is relying on me, or 
if I am referred as an expert.” Yet, he was at ease while 

performing a laceration repair for a patient without “hav-
ing the attendings [and] the residents there watching me.” 
William also described:

Being examined by clinicians or compared to other 
medical students, that’s pretty scary to me. Despite 
using a very systematic way of patient presentation, 
my IQ drops. I stumble and get lost on non-relevant 
clinical findings during evaluation, leading to inter-
nalizing that I cannot accomplish this high standard 
being set for me.

Some participants were intimidated by conference pres-
entations, worrying that they would not be able to answer 
questions and expose their weaknesses in research train-
ing. Participants especially feared being judged as incom-
petent by their advisors. Lily felt anxious asking questions 
in lab meetings, wondering if they would be judged as 
“dumb questions” and her peers and advisor would laugh 
at her. She said, “One time I asked, ‘What is a Western 
blot?’ And everyone thought I was joking, but I actually 
didn’t know what a western blot was.”

Samuel’s insecurities stemmed from hearing his PhD 
peers comment that MD-PhD students, “do shortened 
PhDs, finishing within four years, so it’s like, ‘Oh, you’re 
not really doing the PhD.’ I feel more vulnerable, like an 
impostor.” Sometimes, these fears transcended reality. 
Jacob continuously feared a call from his advisor telling 
him, “‘I don’t know why you’re here. Someone must have 
fallen asleep at the job, because you need to show your-
self the door.’ I have screaming doubt at whatever I do.”

Minority status
Five participants wondered if their minority status gave 
them preferential treatment for program acceptance and 
felt particularly alienated, especially if they heard com-
ments from their peers to that effect. Samuel perceived 
that patients were sceptical about being treated by him 
and sometimes responded to him differently than they 
did to his White peers. He second-guessed himself when 
questioned by patients about their disease or progno-
sis. Other participants wondered if they received special 
consideration in the competition for MD-PhD program 
acceptance due to their minority status, worrying that 
whatever they did or said would be considered represent-
ative of all minorities from their background.

Maya spoke about being a first-generation college grad-
uate from a relatively poor family. She talked about the 
dualism in her understanding of health through her fam-
ily and through her experience of Western medicine, all 
of which contributed to her impostor phenomenon. John 
felt his non-White status led to being scrutinized more 
harshly and to having his comments dismissed and his 
clinical decisions criticized more than White students’ 
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decisions. “When you start getting more micro-aggres-
sions, you wonder whether you are in the right place. All 
of these things contribute to that [IP].”

Some participants experienced impostor phenom-
enon whenever they were selected for scientific awards. 
Samuel’s peers often commented how his diversity status 
had helped him win scholarships and awards, because 
the program wants to promote diversity. Such comments 
singled him out and made him feel unworthy of these 
awards. “People treat you like an impostor, like, ‘Maybe 
you’re gonna get it [an award] ‘cause you’re a minority.’” 
John was told, “You’re the face of the program because 
you’re a minority.” He was often the only person from a 
minority group at conferences, “feeling like I was the odd 
person out. I thought I would be questioned because of 
that.”

Program‑transition experiences
Six participants reported considerable difficulties tran-
sitioning between training phases and integrating into 
the cultures of medicine and/or research, feeling anxious 
for not assimilating well in either culture. Participants 
constantly played catch-up, both socially and culturally, 
transitioning between preclinical training and research 
and then again between research and the start of clinical 
training.

Transitioning from a structured, preclinical training 
(medical school) into a less-structured research train-
ing (graduate school) was anxiety provoking. Thomas 
shared, “There were times where I did not remember all 
these minutiae [about conducting experiments].” Partici-
pants did not always have resources for quickly learning 
scientific-writing skills. PhD advisors were generally not 
clinically trained, lacking clinical-research expertise to 
provide necessary guidance. Nicole commented, “I didn’t 
know where I was going with my research, partly because 
I wasn’t quite sure what my clinical focus would be.” A 
shorter PhD timeframe (4–5 years) meant some students 
were not able to repeat experiments once medical train-
ing restarted or to publish findings in a timely fashion 
due to the lengthy manuscript review and revision cycle. 
Nicole also doubted if she could pursue a research career 
successfully, because her research interests were “more 
patient-focused than the basic science [gene] signalling 
research that I was doing for my PhD.”

Re-entering medical school to begin clinical clerk-
ships after several years away from medicine also was 
challenging. Re-entering students were now completing 
clerkships with much younger third-year medical stu-
dents who had not taken a break to complete PhD train-
ing. John felt like “an expert of this little sliver of science” 
with his medical knowledge rusty and inadequate. “That 
transition was very hard for me. … I wasn’t as fresh and 

didn’t retain a lot of what I’d learned. I didn’t belong 
there.” Nicole struggled with the emphasis on clinical tri-
als and statistics related to those clinical trials. “I didn’t 
have a whole lot of stats training.” Samuel did not have 
an MD-PhD mentor, and his PhD mentor “couldn’t advise 
me much about the clinical side. I felt very stressed and 
uncomfortable waiting for the truth to be exposed, that 
sensation of dread that I had was heightened.”

Discussion
Four interconnected themes emerged from the analysis 
describing challenges that MD-PhD participants attrib-
uted to their experiences of impostor phenomenon dur-
ing both, the MD-phase and the PhD-phase of training. 
These themes included challenges with professional iden-
tity formation as a physician and scientist, fear of evalu-
ation, minority-status stress, and navigating MD-PhD 
program transitions and acclimating to the different cul-
tures of science and medicine. Each theme is discussed in 
the context of the literature.

Professional identity formation
Among resident physicians, professional identity forma-
tion has been described as an interplay between “doing” 
and “being,” and is influenced by one’s personal identity 
and socializing experiences during residency training 
[64]. In our study, impostor experiences were reported to 
be related to challenges in identity construction as a phy-
sician and scientist. Medicine and research were viewed 
as culturally different. Participants felt like outsiders dur-
ing each phase of MD-PhD training, unable to integrate 
socially in either culture. Professional identity construc-
tion for trainees interacting in these distinct cultural 
worlds of medicine and research, with strikingly different 
professional expectations, requires having role models in 
both worlds [64]. MD-PhD programs could foster phy-
sician-scientist identity formation through synergistic, 
curricular- and social-integration activities, role model-
ling, and mentoring.

Fear of evaluation
Being questioned or observed at school/work [25, 65] 
and being judged/evaluated or ridiculed by patients, 
physicians, and peers could trigger impostor experi-
ences. Participants in this study compared themselves 
unfavourably with others, focusing on other’s strengths 
and one’s own perceived weaknesses. As a characteris-
tic of impostor phenomenon related to perfectionism 
[17], fear of making mistakes [66] and medical errors [67, 
68], participants viewed evaluations negatively and not 
as constructive feedback [69]. Participants internalized 
lack of belonging as being excluded due to their inability 
to compete with peers. Feeling unable to fully assimilate 
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into either culture of medicine or research and worrying 
whether they had adequately developed skills/competen-
cies required to perform successfully in both cultures, 
participants compared themselves negatively with fellow 
students pursuing only PhD and MD degrees.

Minority status
Participants from minority groups were acutely aware of 
how their demographic characteristics shaped impostor 
phenomenon experiences. Five participants described 
how they did not fit the stereotypical image of a white, 
male physician or scientist due to their racial/ethnic 
background or being a first-generation college graduate. 
They did not know what to expect during MD-PhD train-
ing and had little support from parents, family, mentors, 
and non-academic social networks, which led to feel-
ings of alienation. Feelings of alienation due to othering 
[48] was profound among our participants, especially for 
first-generation college graduates and individuals from 
backgrounds historically underrepresented in medicine. 
The conflict between dual identities as physician and 
scientist could be especially seen when one’s identity as 
a physician or scientist (or both) is invalidated by other-
ing through words and actions. Resident trainees from 
URiM groups have reported facing additional challenges 
with racism, bias, micro-aggressions, and sense of “other-
ness” [70], which also can lead to stress and anxiety asso-
ciated with impostor phenomenon. Moreover, a study 
of first-year medical students found that some students 
had surprisingly high levels of impostor phenomenon 
before matriculation; this study also showed that impos-
tor phenomenon increases over the first year of medical 
school and that higher impostor phenomenon was asso-
ciated with higher neuroticism/anxiety and loneliness, 
and lower self-esteem and sociability [71]. Thus, given 
the toll that minority-status stress has on mental health 
outcomes among college students, medical students and 
residents [11–13, 35, 65, 71], experiencing the additional 
burden of impostor phenomenon that challenges URiM 
MD-PhD trainees to continue and thrive on their path to 
becoming a physician-scientist is a daunting obstacle to 
success.

MD-PhD mentors from URiM backgrounds are lack-
ing, but if available, could provide individualized support 
and professional guidance to help URiM MD-PhD stu-
dents navigate challenges during training [3, 72]. When 
URiM mentors are not available, purposefully designed 
closed-mentoring triads [73] could be beneficial; closed-
mentoring triads would include an MD-PhD student, 
an MD-PhD graduate, and a faculty mentor working 
together and interacting closely. Such closed-triads have 
shown significant benefits in college students over other 
mentoring structures in terms of greater gains in thinking 

and working like a scientist, research self-efficacy, and 
satisfaction with research, even after controlling for stu-
dents’ gender, race/ethnicity, first-generation status, prior 
academic achievement, and length of research experience 
[73]. As professional identity formation as a confident 
and competent physician-scientist is crucial to MD-PhD 
students’ retention in biomedical-research workforce, 
closed-mentoring triads could be crucial for MD-PhD 
and other students who are affected by impostor phe-
nomenon. To our knowledge, closed-mentoring triads 
have not been studied as a means to mitigate the impact 
of impostor phenomenon on professional identity forma-
tion among MD-PhD students.

Program‑transition experiences
The purpose of MD-PhD training is to build a physi-
cian-scientist workforce with expertise in both clinical 
care and biomedical research [1, 4, 74]. However, MD-
PhD students experience multiple transitions between 
phases and transition-related challenges. Such challenges 
include lack of MD-PhD mentors, acclimating to differ-
ent, phase-specific cultures, and poor curricular inte-
gration between phases [3]. Our participants reported 
similar transition challenges. Peers [75] and mentors 
[76] were not always viewed as friendly or supportive. 
Transitions are dynamic and potentially stressful, requir-
ing coping strategies and support that allow persons to 
function competently under new circumstances [70, 
77–79]. Transitions can make individuals feel vulner-
able and have implications for professional development 
and the provision of optimal patient care [80]. MD-PhD 
mentors are needed to support MD-PhD students to 
successfully navigate these challenges [3, 81]. Here, too, 
closed-mentoring triads could be helpful in creating a 
support network for trainees experiencing stressful tran-
sitions and impostor phenomenon. Impostor phenom-
enon can be addressed, managed, and reduced through 
inclusive learning spaces that destigmatize and normalize 
conversations around fear of being ousted as a fraud. In 
general, new medical-school matriculants may be prone 
to experiencing self-doubt, low self-esteem, and impostor 
phenomenon [30, 71], which could result in psychologi-
cal distress and burnout, especially when individuals per-
ceive they are at-risk of being exposed as fraud [30].

It should be noted that each of the four themes con-
structed were intertwined through the perception of 
othering of the self as different from the larger group of 
MD-PhD trainees, as described above. As seen in prior 
research [48, 82], persons experiencing impostor phe-
nomenon might consider themselves as outsiders, which, 
in this study, was based on various identities that par-
ticipants held salient. These identities might include 
MD-PhD trainees’ URiM, gender, or first-generation 
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college-graduate status, and/or their struggling profes-
sional identity formation as a physician-scientist, which 
differs from either a physician identity or a scientist iden-
tity alone. Ultimately, preventative strategies and early 
interventions may be most effective when implemented 
at both individual and systemic levels, if possible, keeping 
these nuances and complexities in mind [30]. Public dis-
cussions should start early during orientation to promote 
cultural awareness and sensitivity [83] and greater aware-
ness about impostor phenomenon and its associated 
behavioural traits [84]. Periodic lunch seminars, espe-
cially in the first few years when students are still adjust-
ing to the program, could help MD-PhD students create 
their community and build a supportive local network of 
peers and mentors. Systemic interventions might include 
re-immersion programs focussed on strengthening clini-
cal and research skills that promote smoother transitions 
between the different phases of MD-PhD training [3, 85], 
and efforts to create opportunities to engage in national 
networks [10] and leadership-training workshops [86]. 
Other strategies include facilitated peer collaborations 
to learn from each other and reduce isolation as well as 
targeted recruitment of MD-PhD students from diverse 
backgrounds [87]. Overall, interventions to prevent or 
manage impostor phenomenon could occur at both the 
individual and institutional level multiple times over the 
course of MD-PhD training.

This was an exploratory, qualitative study of impostor 
phenomenon in MD-PhD trainees, limited by a small 
sample and cross-sectional design. Although similar 
challenges and experiences have been reported [3], these 
findings may not be generalizable to the larger cadre 
of MD-PhD trainees. Trainees who do not experience 
impostor phenomenon could face similar challenges 
in their professional identity formation and transitions 
between training phases, but may have adequate mentor-
ing/support to mitigate onset of impostor phenomenon. 
Future longitudinal studies should examine if impos-
tor phenomenon in MD-PhD students evolves over 
time along the educational and professional continuum, 
why some MD-PhD trainees experience impostor phe-
nomenon and others do not, and evaluate the effects of 
interventions, such as culturally sensitive mentorship on 
impostor phenomenon and trainee success.

Conclusion
This is one of the first studies to examine impostor 
phenomenon among MD-PhD trainees. Participants 
identified social and situational circumstances that elic-
ited feelings of impostor phenomenon, some describ-
ing negative effects of impostor phenomenon on their 
mental health. Targeted institutional and programmatic 
interventions could mitigate the effects of impostor 

phenomenon on MD-PhD trainees’ professional identity 
formation, feelings of alienation (especially for URiM 
trainees), and inability to function competently and con-
fidently as physician-scientists. Adequate support and 
mentoring are essential, not only to increase the size and 
diversity of the MD-PhD physician-scientist workforce 
but also to promote their future success in improving the 
health of an increasingly diverse nation.

Abbreviations
IP: Impostor phenomenon; CIPS: Clance Impostor Phenomenon Scale; URiM: 
Underrepresented groups in medicine; STEM: Science, Technology, Engineer-
ing, and Mathematics.

Acknowledgments
We thank Dr. Teresa Zhang for assisting with coding and analysis. We also 
extend our gratitude to all the scholars who participated in this study and 
contributed to this research. The Clance Impostor Phenomenon Scale was 
used with permission from Dr. Pauline Clance.

Authors’ contributions
Conceptualization: DC, DBJ. Study design: DC, DBJ. Data collection: DC. Data 
analysis: DC, JEC, DBJ. Writing manuscript: DC, JEC, DBJ. Critical review: JEC, 
DBJ. All authors have read and approved the manuscript.

Funding
This work was supported in part by the Washington State University 2017 New 
Faculty Seed Grant to Dr. Chakraverty. Dr. Jeffe’s effort is supported by National 
Institutes of Health National Institute of General Medical Sciences grant R01 
GM085350, and Dr. Cavazos’s effort is supported by grant T32GM113896.

Availability of data and materials
Not available. The interviews generated and/or analysed during the current 
study are not publicly available. The interviews are confidential and contain 
sensitive information that may identify the participants. The consent form that 
participants signed stated that their data will not be shared with members 
outside the research group. Relevant parts of the interview could be made 
available from the corresponding author on reasonable request in writing 
after removing all identifiable information.

Declarations

Ethics approval and consent to participate
The study received IRB approval at Washington State University (#16159–001). 
The interviews were recorded with informed consent of the participants. All 
the methods, including data collection and analysis, were carried out follow-
ing relevant guidelines, ethical practices, and regulations.

Consent for publication
Not applicable.

Competing interests
The authors declare that there are no conflicts of interest.

Author details
1 Ravi J. Matthai Centre for Educational Innovation, India Institute of Manage-
ment Ahmedabad, KLMDC# 36, Old Campus, Ahmedabad, Gujarat 380 015, 
India. 2 South Texas Medical Scientist Training Program, University of Texas 
Health San Antonio, San Antonio, TX 78229, USA. 3 Washington University 
School of Medicine, St. Louis, MO 63110, USA. 

Received: 21 August 2021   Accepted: 30 March 2022



Page 9 of 11Chakraverty et al. BMC Medical Education          (2022) 22:333 	

References
	1.	 Harding CV, Akabas MH, Andersen OS. History and outcomes of fifty years 

of physician-scientist training in medical scientist training programs. 
Acad Med. 2017;92(10):1390–8. https://​doi.​org/​10.​1097/​ACM.​00000​00000​
001779.

	2.	 Association of American Medical Colleges. MD-PhD Programs by State. 
Available at: https://​stude​nts-​resid​ents.​aamc.​org/​apply​ing-​md/​phd-​progr​
ams/​md-​phd-​degree-​progr​ams-​state. Accessed 4 Dec 2021.

	3.	 Chakraverty D, Jeffe DB, Tai RH. Transition experiences in MD-PHD 
programs. CBE-life. Sci Educ. 2018;17(3):ar41. https://​doi.​org/​10.​1187/​cbe.​
17-​08-​0187.

	4.	 Brass LF, Akabas MH, Burnley LD, Engman DM, Wiley CA, Andersen OS. 
Are MD–PhD programs meeting their goals? An analysis of career choices 
made by graduates of 24 MD–PhD programs. Acad Med. 2010;85(4):692–
701. https://​doi.​org/​10.​1097/​ACM.​0b013​e3181​d3ca17.

	5.	 Jeffe DB, Andriole DA. A national cohort study of MD–PhD graduates of 
medical schools with and without funding from the National Institute of 
General Medical Sciences’ medical scientist training program. Acad Med. 
2011;86(8):953–61. https://​doi.​org/​10.​1097/​ACM.​0b013​e3182​2225c5 
PMCID: PMC3145809.

	6.	 Jeffe DB, Andriole DA, Wathington HD, Tai RH. Educational outcomes 
for MD-PhD program matriculants: a national cohort study. Acad Med. 
2014;89(1):84–93. https://​doi.​org/​10.​1097/​ACM.​00000​00000​000071 
PMCID: PMC3874256.

	7.	 Andriole DA, Whelan AJ, Jeffe DB. Characteristics and career intentions of 
the emerging MD/PhD workforce. JAMA. 2008;300(10):1165–73. https://​
doi.​org/​10.​1001/​jama.​300.​10.​1165.

	8.	 Andriole DA, Jeffe DB. The road to an academic medicine career: a 
national cohort study of male and female U.S. medical graduates. Acad 
Med. 2012;87(12):1722–33. https://​doi.​org/​10.​1097/​ACM.​0b013​e3182​
71e57b PMCID: PMC3631320.

	9.	 Jeffe DB, Andriole DA, Wathington HD, Tai RH. The emerging physician-
scientist workforce: Demographic, experiential, and attitudinal predictors 
of MD-PhD program enrollment. Acad Med J. 2014;89(10):1398. https://​
doi.​org/​10.​1097/​ACM.​00000​00000​000400 Association of American Medi-
cal Colleges. PMCID: PMC4175019.

	10.	 Hall AK, Mills SL, Lund PK. Clinician-investigator training and the need to 
pilot new approaches to recruiting and retaining this workforce. Acad 
Med. 2017;92(10):1382–9. https://​doi.​org/​10.​1097/​ACM.​00000​00000​
001859 Accessed 31 Nov 2021. Published online 2017 Aug 1.

	11.	 Bernard DL, Lige QM, Willis HA, Sosoo EE, Neblett EW. Impostor phe-
nomenon and mental health: the influence of racial discrimination and 
gender. J Counseling Psychol. 2017;64(2):155–61. https://​doi.​org/​10.​1037/​
cou00​00197.

	12.	 Cokley K, McClain S, Enciso A, Martinez M. An examination of the impact 
of minority status stress and impostor feelings on the mental health of 
diverse ethnic minority college students. J Multicultural Counselling and 
Dev. 2013;41(2):82–95. https://​doi.​org/​10.​1002/j.​2161-​1912.​2013.​00029.x.

	13.	 Peteet BJ, Brown CM, Lige QM, Lanaway DA. Impostorism is associated 
with greater psychological distress and lower self-esteem for African 
American students. Curr Psychol. 2015;34(1):154–63. https://​doi.​org/​10.​
1007/​s12144-​014-​9248-z.

	14.	 Houseknecht VE, Roman B, Stolfi A, Borges NJ. A longitudinal assess-
ment of professional identity, wellness, imposter phenomenon, and 
calling to medicine among medical students. Med Science Educator. 
2019;29(2):493–7. https://​doi.​org/​10.​1007/​s40670-​019-​00718-0.

	15.	 Clance PR, Imes SA. The imposter phenomenon in high achieving 
women: dynamics and therapeutic intervention. Psychotherapy. 
1978;15(3):241. https://​doi.​org/​10.​1037/​h0086​006.

	16.	 Swope K, Thompson BM, Haidet P. Imposter phenomenon across the 
span of medical training. J Gen Intern Med. 2017;32(Suppl 2):S223.

	17.	 Henning K, Ey S, Shaw D. Perfectionism, the impostor phenomenon and 
psychological adjustment in medical, dental, nursing and pharmacy 
students. Med Educ. 1998;32(5):456–64.

	18.	 Villwock JA, Sobin LB, Koester LA, Harris TM. Impostor syndrome and 
burnout among American medical students: a pilot study. Int J Med 
Educ. 2016;7:364. https://​doi.​org/​10.​5116/​ijme.​5801.​eac4.

	19.	 Egwurugwu JN, Ugwuezumba PC, Ohamaeme MC, et al. Relationship 
between self-esteem and impostor syndrome among undergradu-
ate medical students in a Nigerian university. Int J Brain Cogn Sci. 
2018;7(1):9–16. https://​doi.​org/​10.​5923/j.​ijbcs.​20180​701.​02.

	20.	 Holliday AM, Gheihman G, Cooper C, Sullivan A, Ohyama H, Leaf DE, et al. 
High prevalence of imposterism among female Harvard medical and 
dental students. J Gen Int Med. 2020;35(8):2499–501. https://​doi.​org/​10.​
1007/​s11606-​019-​05441-5.

	21.	 Ikbaal M, Salim MN. Prevalence of impostor phenomenon among 
medical students in a Malaysian private medical school. Int J Med Stud. 
2018;6(2):66–70. https://​doi.​org/​10.​5195/​ijms.​2018.​10.

	22.	 Maqsood H, Shakeel HA, Hussain H, et al. The descriptive study 
of imposter syndrome in medical students. Int J Res Med Sci. 
2018;6(10):3431–4.

	23.	 Metz CJ, Ballard E, Metz MJ. The stress of success: an online module to 
help first-year dental students cope with the impostor phenomenon. J 
Dental Educ. 2020;84(9):1016–24. https://​doi.​org/​10.​1002/​jdd.​12181.

	24.	 Shreffler J, Weingartner L, Huecker M, Shaw MA, Ziegler C, Simms T, et al. 
Association between characteristics of impostor phenomenon in medical 
students and step 1 performance. Teach Learn Med. 2021;33(1):36–48. 
https://​doi.​org/​10.​1080/​10401​334.​2020.​17847​41.

	25.	 LaDonna KA, Hatala R, Lingard L, Voyer S, Watling C. Staging a perfor-
mance: learners’ perceptions about direct observation during residency. 
Med Educ. 2017;51(5):498–510. https://​doi.​org/​10.​1111/​medu.​13232.

	26.	 Lee H, Anderson CB, Yates MS, Chang S, Chakraverty D. Insights into the 
complexity of the impostor phenomenon among trainees and profes-
sionals in STEM and medicine. Curr Psychol. 2020;1-12. https://​doi.​org/​10.​
1007/​s12144-​020-​01089-1.

	27.	 Legassie J, Zibrowski EM, Goldszmidt MA. Measuring resident well-being: 
Impostorism and burnout syndrome in residency. J General Int Med. 
2008;23(7):1090–4. https://​doi.​org/​10.​1007/​s11606-​008-​0536-x.

	28.	 Oriel K, Plane MB, Mundt M. Family medicine residents and the impostor 
phenomenon. Fam Med. 2004;36(4):248–52.

	29.	 Sullivan JB, Ryba NL. Prevalence of impostor phenomenon and assess-
ment of well-being in pharmacy residents. Am J Health Syst Pharm. 
2020;77(9):690–6. https://​doi.​org/​10.​1093/​ajhp/​zxaa0​41.

	30.	 Gottlieb M, Chung A, Battaglioli N, Sebok-Syer SS, Kalantari A. Impostor 
syndrome among physicians and physicians in training: a scoping review. 
Med Educ. 2020;54:116–24. https://​doi.​org/​10.​1111/​medu.​13956.

	31.	 Kamarzarrin H, Khaledian M, Shooshtari M, Yousefi E, Ahrami R. A study of 
the relationship between self-esteem and the imposter phenomenon in 
the physicians of Rasht city. Eur J Exp Biol. 2013;3(2):363–6.

	32.	 Leach PK, Nygaard RM, Chipman JG, Brunsvold ME, Marek AP. Impostor 
phenomenon and burnout in general surgeons and general surgery 
residents. J Surg Educ. 2019;76(1):99–106. https://​doi.​org/​10.​1016/j.​jsurg.​
2018.​06.​025.

	33.	 Chakraverty D. Impostor phenomenon in STEM: occurrence, attribution, 
and identity. Stud Grad Postdoc Educ. 2019;10(1):2–20. https://​doi.​org/​10.​
1108/​SGPE-D-​18-​00014.

	34.	 Chakraverty D. PhD student experiences with the impostor phenomenon 
in STEM. Int J Doctoral Stud. 2020;15(1):159–80. https://​doi.​org/​10.​28945/​
4513.

	35.	 Chakraverty D. The impostor phenomenon among postdoctoral 
trainees in STEM: a US-based mixed-methods study. Int J Doctoral Stud. 
2020;15:329–52. https://​doi.​org/​10.​28945/​4589.

	36.	 Cohen ED, McConnell WR. Fear of fraudulence: graduate school program 
environments and the impostor phenomenon. Sociol Q. 2019;60(3):457–
78. https://​doi.​org/​10.​1080/​00380​253.​2019.​15805​52.

	37.	 Stone S, Saucer C, Bailey M, Garba R, Hurst A, Jackson SM, et al. Learning 
while black: a culturally informed model of the impostor phenomenon 
for black graduate students. J Black Psychol. 2018;44(6):491–531. https://​
doi.​org/​10.​1177/​00957​98418​786648.

	38.	 Hutchins HM. Outing the imposter: a study exploring imposter phenom-
enon among higher education faculty. New Horizons Adult Educ Hum 
Resource Dev. 2015;27(2):3–12 https://​onlin​elibr​ary.​wiley.​com/​doi/​abs/​
10.​1002/​nha3.​20098.

	39.	 Salari S, Deng F. A stepping stone toward necessary change: how the 
new USMLE step 1 scoring system could affect the residency applica-
tion process. Acad Med. 2020;95(9):1312–4. https://​doi.​org/​10.​1097/​
ACM.​00000​00000​003501.

	40.	 Heffron AS, Braun KM, Allen-Savietta C, Filut A, Hanewall C, Hutten-
locher A, et al. Gender can influence student experiences in MD–PhD 
training. J. Women’s Health. 2021;30(1):90–102. https://​doi.​org/​10.​
1089/​jwh.​2019.​8094.

https://doi.org/10.1097/ACM.0000000000001779
https://doi.org/10.1097/ACM.0000000000001779
https://students-residents.aamc.org/applying-md/phd-programs/md-phd-degree-programs-state
https://students-residents.aamc.org/applying-md/phd-programs/md-phd-degree-programs-state
https://doi.org/10.1187/cbe.17-08-0187
https://doi.org/10.1187/cbe.17-08-0187
https://doi.org/10.1097/ACM.0b013e3181d3ca17
https://doi.org/10.1097/ACM.0b013e31822225c5
https://doi.org/10.1097/ACM.0000000000000071
https://doi.org/10.1001/jama.300.10.1165
https://doi.org/10.1001/jama.300.10.1165
https://doi.org/10.1097/ACM.0b013e318271e57b
https://doi.org/10.1097/ACM.0b013e318271e57b
https://doi.org/10.1097/ACM.0000000000000400
https://doi.org/10.1097/ACM.0000000000000400
https://doi.org/10.1097/ACM.0000000000001859
https://doi.org/10.1097/ACM.0000000000001859
https://doi.org/10.1037/cou0000197
https://doi.org/10.1037/cou0000197
https://doi.org/10.1002/j.2161-1912.2013.00029.x
https://doi.org/10.1007/s12144-014-9248-z
https://doi.org/10.1007/s12144-014-9248-z
https://doi.org/10.1007/s40670-019-00718-0
https://doi.org/10.1037/h0086006
https://doi.org/10.5116/ijme.5801.eac4
https://doi.org/10.5923/j.ijbcs.20180701.02
https://doi.org/10.1007/s11606-019-05441-5
https://doi.org/10.1007/s11606-019-05441-5
https://doi.org/10.5195/ijms.2018.10
https://doi.org/10.1002/jdd.12181
https://doi.org/10.1080/10401334.2020.1784741
https://doi.org/10.1111/medu.13232
https://doi.org/10.1007/s12144-020-01089-1
https://doi.org/10.1007/s12144-020-01089-1
https://doi.org/10.1007/s11606-008-0536-x
https://doi.org/10.1093/ajhp/zxaa041
https://doi.org/10.1111/medu.13956
https://doi.org/10.1016/j.jsurg.2018.06.025
https://doi.org/10.1016/j.jsurg.2018.06.025
https://doi.org/10.1108/SGPE-D-18-00014
https://doi.org/10.1108/SGPE-D-18-00014
https://doi.org/10.28945/4513
https://doi.org/10.28945/4513
https://doi.org/10.28945/4589
https://doi.org/10.1080/00380253.2019.1580552
https://doi.org/10.1177/0095798418786648
https://doi.org/10.1177/0095798418786648
http://dx.doi.org/10.1002/nha3.20098
http://dx.doi.org/10.1002/nha3.20098
https://doi.org/10.1097/ACM.0000000000003501
https://doi.org/10.1097/ACM.0000000000003501
https://doi.org/10.1089/jwh.2019.8094
https://doi.org/10.1089/jwh.2019.8094


Page 10 of 11Chakraverty et al. BMC Medical Education          (2022) 22:333 

	41.	 Addae-Konadu K, Carlson S, Janes J, Gecsi K, Stephenson-Famy AB. Am 
I really qualified to be here: exploring the impact of impostor phenom-
enon on training and careers in OB/GYN medical education. J Surgical 
Educ. 2021. https://​doi.​org/​10.​1016/j.​jsurg.​2021.​08.​013.

	42.	 Levant B, Villwock JA, Manzardo AM. Impostorism in American medical 
students during early clinical training: gender differences and intercor-
relating factors. Int J Med Educ. 2020;11:90. https://​doi.​org/​10.​5116/​
ijme.​5e99.​7aa2.

	43.	 Rotenstein LS, Torre M, Ramos MA, et al. Prevalence of burnout among 
physicians: a systematic review. JAMA. 2018;320(11):1131–50. https://​
doi.​org/​10.​1001/​jama.​2018.​12777.

	44.	 Lin M, Battaglioli N, Melamed M, Mott SE, Chung AS, Robinson DW. 
High prevalence of burnout among US emergency medicine residents: 
Results from the 2017 National Emergency Medicine Wellness Survey. 
Ann Emerg Med. 2019. https://​doi.​org/​10.​1016/j.​annem​ergmed.​2019.​
01.​037.

	45.	 Cruess RL, Cruess SR, Boudreau JD, Snell L, Steinert Y. A schematic 
representation of the professional identity formation and socialization 
of medical students and residents: a guide for medical educators. Acad 
Med. 2015;90(6):718–25. https://​doi.​org/​10.​1097/​ACM.​00000​00000​
000700.

	46.	 Rosenblum ND, Kluijtmans M, Ten Cate O. Professional identity formation 
and the clinician–scientist: a paradigm for a clinical career combining 
two distinct disciplines. Acad Med. 2016;91(12):1612–7. https://​doi.​org/​
10.​1097/​ACM.​00000​00000​001252.

	47.	 Schafer AI. The vanishing physician-scientist? Transl Res. 2010;155(1):1. 
https://​doi.​org/​10.​1016/j.​trsl.​2009.​09.​006.

	48.	 Chakraverty D. Impostor phenomenon among engineering education 
researchers: an exploratory study. Int J Doctoral Stud. 2021;16:757–76. 
https://​doi.​org/​10.​28945/​4883.

	49.	 Weis L. Identity formation and the processes of “othering”: unraveling 
sexual threads. J Educ Found. 1995;9(1):17.

	50.	 Chakraverty D. The impostor phenomenon among black doctoral and 
postdoctoral scholars in STEM. Int J Doctoral Stud. 2020;15:433–60. 
https://​doi.​org/​10.​28945/​4613.

	51.	 Burt BA, Knight A, Roberson J. Racializing experiences of foreign-born 
and ethnically diverse black male engineering graduate students: 
implications for student affairs practice, policy, and research. J Int Stud. 
2017;7(4):925–43. https://​doi.​org/​10.​32674/​jis.​v7i4.​182.

	52.	 Chakraverty D, Rishi M. Impostor phenomenon and discipline-specific 
experiences of violence in science, technology, engineering, and math-
ematics. Violence Gend. 2022;9(1):22–9. https://​doi.​org/​10.​1089/​vio.​2021.​
0025.

	53.	 Nguyen M, Mason HRC, Barrie U, Jeffe DB, Cavazos JE, Ata A, et al. 
Association between socioeconomic background and MD-PhD program 
matriculation. J Gen Med. 2021. Online ahead of print at: https://​link.​sprin​
ger.​com/​artic​le/​10.​1007/​s11606-​021-​06962-8. https://​doi.​org/​10.​1007/​
s11606-​021-​06962-8.

	54.	 Clance PR. The impostor phenomenon: when success makes you feel like 
a fake. Toronto: Bantam Books; 1985. p. 20–2.

	55.	 Clance PR. Ph.D., ABPP. Imposter Phenomenon (IP) Available at: https://​
pauli​neros​eclan​ce.​com/​impos​tor_​pheno​menon.​html. Accessed 3 March 
2022.

	56.	 Creswell JW, Clark VP, Garrett AL. Advanced mixed methods research. 
Handbook of mixed methods in social and behavioural research. Thou-
sand Oaks: Sage; 2003. p. 209–40.

	57.	 DiCicco-Bloom B, Crabtree BF. The qualitative research interview. Med 
Educ. 2006;40(4):314–21. https://​doi.​org/​10.​1111/j.​1365-​2929.​2006.​
02418.x.

	58.	 Glaser BG. The constant comparative method of qualitative analysis. Soc 
Probl. 1965;12(4):436–45. https://​doi.​org/​10.​2307/​798843.

	59.	 Glaser BG, Strauss AL. The discovery of grounded theory: strategies for 
qualitative research. New York: Aldine de Gruyter; 1967.

	60.	 Pope C, Ziebland S, Mays N. Qualitative research in health care: Analysing 
qualitative data. BMJ. Br Med J. 2000;320(7227):114. https://​doi.​org/​10.​
1136/​bmj.​320.​7227.​114.

	61.	 Thomas DR. A general inductive approach for analyzing qualitative evalu-
ation data. Am J Eval. 2006;27(2):237–46. https://​doi.​org/​10.​1177/​10982​
14005​283748.

	62.	 McGrath C, Palmgren PJ, Liljedahl M. Twelve tips for conducting qualita-
tive research interviews. Med Teacher. 2019;41(9):1002–6. https://​doi.​org/​
10.​1080/​01421​59X.​2018.​14971​49.

	63.	 Antin TM, Constantine NA, Hunt G. Conflicting discourses in qualita-
tive research: the search for divergent data within cases. Field Methods. 
2015;27(3):211–22. https://​doi.​org/​10.​1177/​15258​22X14​549926.

	64.	 Pratt MG, Rockmann KW, Kaufmann JB. Constructing professional iden-
tity: the role of work and identity learning cycles in the customization of 
identity among medical residents. Acad Manag J. 2006;49(2):235–62.

	65.	 Watling C, LaDonna KA, Lingard L, Voyer S, Hatala R. ‘Sometimes the work 
just needs to be done’: socio-cultural influences on direct observation 
in medical training. Med Educ. 2016;50(10):1054–64. https://​doi.​org/​10.​
1111/​medu.​13062.

	66.	 Thompson T, Foreman P, Martin F. Impostor fears and perfectionistic 
concern over mistakes. Personal Ind Diff. 2000;29(4):629–47.

	67.	 Newman MC. The emotional impact of mistakes on family physicians. 
Arch Fam Med. 1996;5(2):71–5.

	68.	 Sirriyeh R, Lawton R, Gardner P, Armitage G. Coping with medical error: a 
systematic review of papers to assess the effects of involvement in medi-
cal errors on healthcare professionals’ psychological well-being. Qual Saf 
Health Care. 2010;19(6):e43. https://​doi.​org/​10.​1136/​qshc.​2009.​035253.

	69.	 LaDonna KA, Ginsburg S, Watling C. “Rising to the level of your incom-
petence”: what physicians’ self-assessment of their performance reveals 
about the imposter syndrome in medicine. Acad Med. 2018;93(5):763–8. 
https://​doi.​org/​10.​1097/​ACM.​00000​00000​002046.

	70.	 Osseo-Asare A, Balasuriya L, Huot SJ, Keene D, Berg D, Nunez-Smith 
M, et al. Minority resident physicians’ views on the role of race/ethnic-
ity in their training experiences in the workplace. JAMA Netw Open. 
2018;1(5):e182723. https://​doi.​org/​10.​1001/​jaman​etwor​kopen.​2018.​2723.

	71.	 Rosenthal S, Schlussel Y, Yaden M, DeSantis J, Trayes K, Pohl C, et al. Per-
sistent impostor phenomenon is associated with distress in medical stu-
dents. Fam Med. 2021;53(2):118–22. https://​doi.​org/​10.​22454/​FamMed.​
2021.​799997.

	72.	 Bannerman C, Guzman N, Kumar R, Nnebe C, Setayesh J, Venapally A, 
et al. Challenges and advice for MD/PhD applicants who are underrepre-
sented in medicine. Mol Biol of the Cell. 2020;31(24):2640–3. https://​doi.​
org/​10.​1091/​mbc.​E20-​07-​0444.

	73.	 Aikens ML, Sadselia S, Watkins K, Evans M, Eby LT, Dolan EL. A social 
capital perspective on the mentoring of undergraduate life science 
researchers: an empirical study of undergraduate–postgraduate–faculty 
triads. CBE—life. Sci Educ. 2016;15(2):ar16. https://​doi.​org/​10.​1187/​cbe.​
15-​10-​0208.

	74.	 National Institute of General Medical Sciences. MSTP study: The careers 
and professional activities of graduates of the NIGMS medical scien-
tist training program. [document on the internet]. Bethesda: National 
Institutes of Health; 1998. Available from: Archived by WebCite® at http://​
www.​webci​tation.​org/​6eBnL​v91a. Accessed 30 Nov 2021

	75.	 Hu YY, Fix ML, Hevelone ND, Lipsitz SR, Greenberg CC, Weissman JS, et al. 
Physicians’ needs in coping with emotional stressors: the case for peer 
support. Arch Surg. 2012;147(3):212–7. https://​doi.​org/​10.​1001/​archs​urg.​
2011.​312.

	76.	 Sanford AA, Ross EM, Blake SJ, Cambiano RL. Finding courage and confir-
mation: resisting impostor feelings through relationships with mentors, 
romantic partners, and other women in leadership. Adv Women Leader-
ship J. 2015;35:31–41.

	77.	 Kilminster S, Zukas M, Quinton N, Roberts T. Preparedness is not enough: 
understanding transitions as critically intensive learning periods. Med 
Educ. 2011;45:1006–15. https://​doi.​org/​10.​1111/j.​1365-​2923.​2011.​04048.x.

	78.	 Nicholson N. A theory of work role transitions. Adm Sci Q. 
1984;29:172–91.

	79.	 Teunissen PW, Westerman M. Opportunity or threat: the ambiguity 
of the consequences of transitions in medical education. Med Educ. 
2011;45:51–9. https://​doi.​org/​10.​1111/j.​1365-​2923.​2010.​03755.x.

	80.	 Bernabeo EC, Holtman MC, Ginsburg S, Rosenbaum JR, Holmboe ES. 
Lost in transition: the experience and impact of frequent changes in the 
inpatient learning environment. Acad Med. 2011;86(5):591–8. https://​doi.​
org/​10.​1097/​ACM.​0b013​e3182​12c2c9.

	81.	 Chakraverty D, Jeffe DB, Dabney KP, Tai RH. Exploring reasons that US MD-
PhD students enter and leave their dual-degree programs. Int J Doctoral 
Stud. 2020;15:461–83. https://​doi.​org/​10.​28945/​4622.

https://doi.org/10.1016/j.jsurg.2021.08.013
https://doi.org/10.5116/ijme.5e99.7aa2
https://doi.org/10.5116/ijme.5e99.7aa2
https://doi.org/10.1001/jama.2018.12777
https://doi.org/10.1001/jama.2018.12777
https://doi.org/10.1016/j.annemergmed.2019.01.037
https://doi.org/10.1016/j.annemergmed.2019.01.037
https://doi.org/10.1097/ACM.0000000000000700
https://doi.org/10.1097/ACM.0000000000000700
https://doi.org/10.1097/ACM.0000000000001252
https://doi.org/10.1097/ACM.0000000000001252
https://doi.org/10.1016/j.trsl.2009.09.006
https://doi.org/10.28945/4883
https://doi.org/10.28945/4613
https://doi.org/10.32674/jis.v7i4.182
https://doi.org/10.1089/vio.2021.0025
https://doi.org/10.1089/vio.2021.0025
http://dx.doi.org/10.1007/s11606-021-06962-8
http://dx.doi.org/10.1007/s11606-021-06962-8
https://doi.org/10.1007/s11606-021-06962-8
https://doi.org/10.1007/s11606-021-06962-8
https://paulineroseclance.com/impostor_phenomenon.html
https://paulineroseclance.com/impostor_phenomenon.html
https://doi.org/10.1111/j.1365-2929.2006.02418.x
https://doi.org/10.1111/j.1365-2929.2006.02418.x
https://doi.org/10.2307/798843
https://doi.org/10.1136/bmj.320.7227.114
https://doi.org/10.1136/bmj.320.7227.114
https://doi.org/10.1177/1098214005283748
https://doi.org/10.1177/1098214005283748
https://doi.org/10.1080/0142159X.2018.1497149
https://doi.org/10.1080/0142159X.2018.1497149
https://doi.org/10.1177/1525822X14549926
https://doi.org/10.1111/medu.13062
https://doi.org/10.1111/medu.13062
https://doi.org/10.1136/qshc.2009.035253
https://doi.org/10.1097/ACM.0000000000002046
https://doi.org/10.1001/jamanetworkopen.2018.2723
https://doi.org/10.22454/FamMed.2021.799997
https://doi.org/10.22454/FamMed.2021.799997
https://doi.org/10.1091/mbc.E20-07-0444
https://doi.org/10.1091/mbc.E20-07-0444
https://doi.org/10.1187/cbe.15-10-0208
https://doi.org/10.1187/cbe.15-10-0208
http://www.webcitation.org/6eBnLv91a
http://www.webcitation.org/6eBnLv91a
https://doi.org/10.1001/archsurg.2011.312
https://doi.org/10.1001/archsurg.2011.312
https://doi.org/10.1111/j.1365-2923.2011.04048.x
https://doi.org/10.1111/j.1365-2923.2010.03755.x
https://doi.org/10.1097/ACM.0b013e318212c2c9
https://doi.org/10.1097/ACM.0b013e318212c2c9
https://doi.org/10.28945/4622


Page 11 of 11Chakraverty et al. BMC Medical Education          (2022) 22:333 	

•
 
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

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

	82.	 Chakraverty D. A cultural impostor? Native American experiences of 
impostor phenomenon in STEM. CBE-life. Sci Educ. 2022;21(1):ar15. 
https://​doi.​org/​10.​1187/​cbe.​21-​08-​0204.

	83.	 Sturges D. Imposter phenomenon and underrepresented minorities: 
what physician assistant educators need to know. J Phys Assist Educ. 
2018;29(2):126–8. https://​doi.​org/​10.​1097/​JPA.​00000​00000​000194.

	84.	 Seritan AL, Mehta MM. Thorny laurels: the impostor phenomenon in 
academic psychiatry. Acad Psychiatry. 2016;40(3):418–21. https://​doi.​org/​
10.​1007/​s40596-​015-​0392-z.

	85.	 Goldberg C, Inse PA. Preparing MD–PhD students for clinical rotations: 
navigating the interface between PhD and MD training. Acad Med. 
2013;88(6):745–7. https://​doi.​org/​10.​1097/​ACM.​0b013​e3182​8ffeeb.

	86.	 Ciampa EJ, Hunt AA, Arneson KO, Mordes DA, Oldham WM, Vin Woo K, 
et al. A workshop on leadership for MD/PhD students. Med Educ Online. 
2011;16(1):7075. https://​doi.​org/​10.​3402/​meo.​v16i0.​7075.

	87.	 Christophers B, Gotian R. Using admission statistics to encourage diverse 
applicants to MD-PhD programs. J Clin Investig. 2020;130(1):17–9. https://​
doi.​org/​10.​1172/​JCI13​4941.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1187/cbe.21-08-0204
https://doi.org/10.1097/JPA.0000000000000194
https://doi.org/10.1007/s40596-015-0392-z
https://doi.org/10.1007/s40596-015-0392-z
https://doi.org/10.1097/ACM.0b013e31828ffeeb
https://doi.org/10.3402/meo.v16i0.7075
https://doi.org/10.1172/JCI134941
https://doi.org/10.1172/JCI134941

	Exploring reasons for MD-PhD trainees’ experiences of impostor phenomenon
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Setting and participants
	Design
	Data collection
	Data analysis
	Rigor

	Results
	Professional identity formation
	Fear of evaluation
	Minority status
	Program-transition experiences

	Discussion
	Professional identity formation
	Fear of evaluation
	Minority status
	Program-transition experiences

	Conclusion
	Acknowledgments
	References


