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Abstract

Imposter syndrome (IS) and low self-esteem (SE) are common issues affecting medical stu-
dents that can impact their well-being and development. This study aimed to assess the
prevalence and factors associated with IS and SE among medical students at Jazan Univer-
sity, Saudi Arabia. In this cross-sectional study, 523 medical students in years 2—6 at Jazan
University, Saudi Arabia, completed validated questionnaires on IS (Young Imposter Scale)
and SE (Rosenberg Self-Esteem Scale). Sociodemographic factors were also collected.
Descriptive statistics and logistic regression analyses were used to analyze IS and SE prev-
alence and correlates. Five hundred twenty-three students with a mean age of 22.09 +
1.933 participated. The prevalence of low SE and positive IS was 17.6% and 24.3%, respec-
tively. IS and SE had a significant negative correlation (p<0.001). Several sociodemographic
factors were associated with increased IS, including 2nd and 4th-year students, forced
study choice, and a grade point average (GPA) of 3.0-3.49 (P<0.05). Paternal education
beyond high school was associated with lower IS (P<0.05). Logistic regression analyses
confirmed that 2nd-year students had a 3.88 times higher odds ratio (OR) (95% confidence
interval (Cl); 2.19-6.88), and 4th-year students had a 2.37 times higher OR (95% CI; 1.40—-
4.02) of IS than other years. For SE, advanced academic years, forced study choice, 7+
hours of sleep, and a GPA above 3.5 were associated with higher levels (P<0.05). Negative
self-appraisals were associated with lower SE, while positive attitudes were associated with
higher SE (P<0.05). Our study reveals that IS and low SE are prevalent among Jazan Uni-
versity, Saudi Arabia, medical students. Therefore, intervention courses that address these
issues in medical education at Jazan University, Saudi Arabia, may be necessary to support
medical students’ well-being and academic success.
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Introduction

Impostor Syndrome (IS) is a psychological entity that has recently gained popularity in the sci-
entific literature, with an increased focus on medical professionals and high-performing indi-
viduals [1-5]. It is “a behavioral health phenomenon described as self-doubt of intellect, skills,
or accomplishments among high-achieving individuals” [6]. Even with proof showing other-
wise, individuals with IS struggled to recognize their achievements, abilities, or expertise. Con-
sequently, they feel they are not as smart or capable as others [7]. As a result, they experience
self-doubt and fear that others will discover them as fraudulent intellectuals [8].

High Self-Esteem (SE) is usually associated with an excellent mental state, self-harmony,
competence, confidence, increased productivity, optimism, problem-solving, and emotional
skills. In contrast, low SE can lead to desperation, inferiority, hopelessness, sadness, and
depression. In medical school, SE is crucial [9,10]. That is why IS could affect a person’s self-
esteem (SE), which is "a sense of validity, acceptance, approval, and worthiness" [11,12].

Many stressors affect medical students, including social, medical school requirements and
their fight for high achievements [13-17]. Moreover, the transition to the clinical years can be
particularly challenging and cause students to suffer from low SE and confidence during this
time [18]. As a result, they believe themselves to be less competent and intelligent than what
they believe to be the case with their colleagues, teachers, parents, and society at large [18].
Therefore, medical school is demanding, and medical students are subjected more to low Self
Esteem and Imposter Syndrome [19].

According to a recent review in the United States, IS prevalence ranged from 9% to 82% in
the general population. At the same time, another study created in the same year found that
the prevalence of the syndrome ranges from 22% to 60% among physicians and from 33% to
40% among trainee physicians [20,21] Other studies showed that 57% of pharmacy and 15%
of medical students have IS in the United States [22,23]. In addition, the prevalence of IS
among medical students was 45.7% in Malaysia, 47.8% in Brazil, and 62.6% in Pakistan. Some
studies indicated that IS frequently harms medical students’ physical and academic well-being
[24-26].

In Saudi Arabia, IS and low SE were studied among medical students in central and north-
ern regions. The prevalence of IS ranged from 23% to 57%. Two studies recorded a positive
relationship between IS and low SE [2,27].

According to the available research, there have been few studies on IS and SE in Saudi Ara-
bia. To our knowledge, no studies have been conducted to estimate their prevalence in the
South of the Kingdom. Adding to this that Jazan region, Saudi Arabia, is a frontier region as
well in adjacent to Yemen. Therefore, we aimed to determine the prevalence and determinates
of IS in relation to different levels of SE among Jazan University, Saudi Arabia, medical stu-
dents during the school year 2022-2023.

Methods
Study area design and population

This study is a quantitative analytical cross-sectional study, and it was conducted among medi-
cal students at the Jazan University, Saudi Arabia, campus between January 2022 and May
2022. We included all male and female Jazan University, Saudi Arabia, medical students dur-
ing their 2%, 37, 4™, 5™ and 6" years of medical school who registered for the academic year
2022/2023. First year was not included as it is a general year and not a medical school year. Stu-
dents of the first year also sties in a different campus with all other university students. we did
not put specific inclusion criteria to include all medical students.
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Sampling procedures

Bases on PASS 11th release 2011 [28] the minimum sample size required was 352 produces a
two-sided 95% confidence interval with a width equal to 0.010 when the sample proportion is
0.320 [23]. However, with the different none response rates reported in Saudi studies used self-
administered questionnaire [29-31], we decided to invite all registered medical students for
the academic year 2022-2023 to participate in this study through our self-administered ques-
tionnaire. Data were collected by the investigators at the campus of the Faculty of Medicine,
Jazan University, Saudi Arabia, using an anonymous, self-administered, assisted question-
naire. Our group delivered the questionnaire to all medical students, including informed con-
sent during their break time in the classroom for each academic year, starting from the second
year to the sixth year for both male and female sections.

Data collection tool

Data were collected using an anonymous questionnaire consisting of 38 questions. The ques-
tionnaire was divided into three sections. The first section collected sociodemographic data,
including age, gender, medical year, academic performance by grade point average (GPA),
family monthly income, weight, height, daily sleep hours, and the reasons for studying medi-
cine. The second section assessed the prevalence of SE using the Rosenberg Self-Esteem Scale
(RSE) [8,32], a 10-item questionnaire with a 4-point Likert scale (0 = strongly agree, 1 = agree,
2 = disagree, 3 = strongly disagree). The total score ranges from 0 to 30, with higher scores
indicating a higher SE. A cut-off value of <16 was used to define an individual as having low
SE [33].

The third section of the questionnaire consisted of the eight items of the Young Imposter
Syndrome (YIS) scale to assess whether the participant had IS or not. A student was considered
to have IS if they answered "yes" to five or more questions. The YIS and the RSES were adapted
without alteration from previously published research studies and are considered reliable
[27,34].

Operational definitions

GPA: Grade Point Average is considered as 95-100% = 5, 90% to less than 95% = 4.75, 85% to
less than 90% = 4.5, 80% to less than 85% = 4, 75% to less than 80% = 3.5, 70% to less than 75%
=3, 65% to less than 70% = 2.5, 60% to less than 65% = 2, Less than 60% = 1 [35].

BMI: Body Mass Index = weight in kilograms divided by height in meters squared. It is
then expressed in five categories. Below 18.5 = Underweight, 18.5 to 24.9 = Normal (Healthy)
weight, 25.0 to 29.9 = Overweight, 30 or higher = Obese, 40 or higher = Extremely obese (Class
3 Obesity) [36].

SE: Self-Esteem: One’s positive or negative attitude toward oneself and one’s evaluation of
one’s own thoughts and feelings overall in relation to oneself. Someone who regards them-
selves positively has high self-esteem, while those who view themselves negatively have low
self-esteem [32].

Data analysis

The data were analyzed using SPSS software version 27. Descriptive statistics (mean, standard
deviation, frequencies, and percentages) were used to describe the quantitative and categorical
variables. Bivariate statistical analysis was carried out using appropriate (chi-square and logis-
tic regression) statistical tests based on the type of study and outcome variables. A P <0.05 and
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95% confidence interval (CI) were used to report the statistical significance and precision of
the results.

Ethical considerations

The Jazan University, Saudi Arabia, Scientific Research Ethics Committee ethically approved
the study with reference number REC-44/06/459. Informed consent forms were read, under-
stood, and verbally accepted by students who agreed to participate in the study. All students
were informed of their right to not participate or withdraw from the study at any time. The
confidentiality and privacy of the data were ensured.

Results

Five hundred and twenty-three students participated in this study with a mean age of

22.09 + 1.9. Table 1 shows the sociodemographic characteristics of the participants. In 58.7%
of the participants were males. More than one third of them had monthly family income
>20,000 Saudi Riyal (SR). Most of them had educated parents with at least a bachelor’s degree.
Nearly half of the respondents had a GPA of >4.5 and normal BMI.

Most respondents exhibited signs of IS, particularly those related to perfectionism and self-
doubt. However, fewer respondents expressed extreme fears of inadequacy or being revealed
as a fraud. The results showed that most medical students, 75.7% (396), had negative IS. On
the other hand, our results showed that low, normal, and high SE prevalence was 17.6%,
64.6%, and 17.8% (92, 338, and 93 students), respectively.

In comparing positive IS in grades of SE, positive IS was most frequent in low SE (66.3%),
followed markedly by normal SE (18.6%), and least frequent in high SE (3.2%), the differences
between all SE grades were significant (<p-value <0.001) (Table 2).

Table 3 shows the associations between sociodemographic characteristics and IS. We found
a statistical association between IS and academic year (P-value = 0.001), the reason for choos-
ing to study medicine (P-value = 0.004), and GPA (P-value = 0.023). IS was not associated
with gender, hours of sleep, monthly family income, father educational level, mother educa-
tional level, nor the BMI.

The relation between the categorical study variables and the levels of SE is displayed in
Table 4. The variables of academic year, the reason for choosing to study medicine, hours of
sleep, and GPA were significantly associated with SE. On the other hand, gender, monthly
family income, father’s educational level, mother’s educational level, and BMI were not signifi-
cantly associated with SE characteristics.

The first part of Table 5 (imposter syndrome section) presents the logistic regression results
of positive IS related demographic and academic independent factors. Regarding the academic
year, students in their 2nd year have a significantly higher likelihood of experiencing IS with
an odds ratio (OR) of 3.88 (95% CI: 2.19-6.88) and a coefficient (B) of 1.36 (SE = 0.29,
p<0.001). Similarly, 4th-year students exhibit a heightened risk, though to a lesser extent, with
an OR of 2.37 (95% CI: 1.40-4.02) and a f value of 0.86 (SE = 0.27, p = 0.001). Interestingly,
the reason behind a student’s choice of study also plays a role. Those forced into their field of
study have an OR of 2.23 (95% CI: 1.19-4.17) of experiencing IS, with a B value of 0.80
(SE=0.32,p=0.012).

With "illiterate" as the reference category, the father’s education level significantly correlates
with IS. Students with fathers who completed elementary or high school and obtained a
diploma, bachelor’s degree, or postgraduate degree are less likely to experience IS. The respec-
tive OR and 95% confidence intervals for these education levels are 0.29 (0.14-0.56), 0.10
(0.05-0.21), 0.14 (0.07-0.30), 0.13 (0.08-0.22), and 0.12 (0.05-0.28), with all p-values being
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Table 1. Sociodemographic characteristics of Jazan University, Saudi Arabia, medical students (n = 523).

Variable Number (%) / Mean+SD
Age, mean (+Standard Deviation)) 22.1+1.9
Gender
Male 307 (58.7)
Female 216 (41.3)
Medical School Year
2" year 93 (17.8)
3" year 112 (21.4)
4" year 111 (21.2)
5" year 80 (15.3)
6" year 127 (24.3)
Monthly Family Income (SR*)
<5000 45 (8.6)
5000-1000 95 (18.2)
10000-20000 179 (34.2)
>20000 204 (39.0)
Father’s Educational Level
Illiterate 17 (3.3)
Elementary school 51(9.8)
High school 79 (15.1)
Diploma 65 (12.4)
Bachelor’s degree 266 (50.8)
Postgraduate degree 45 (8.6)
Mother’s Educational Level
Illiterate 48 (9.2)
Elementary school 81 (15.5)
High school 93 (17.7)
Diploma 69 (13.2)
Bachelor’s degree 221 (42.3)
Postgraduate degree 11 (2.1)
GPA
<3 20 (3.8)
3.00-3.49 39 (7.5)
3.50-3.99 73 (14.0)
4-4.49 134 (25.6)
>4.5 257 (49.1)
Body Mass Index (BMI)
Underweight 87 (16.6)
Normal weight 260 (49.8)
Overweight 102 (19.5)
Obese 44 (8.4)
Extremely obese 30 (5.7)

*SR: Saudi Riyal (U$1 = SR 3.75).

https://doi.org/10.1371/journal.pone.0303445.t001

less than 0.001. Lastly, there are varied associations concerning GPA (with a reference to GPA
<3). Students with GPAs in the range of 3.00-3.49 have a notably higher likelihood of IS with
an OR of 4.24 (95% CI: 1.58-11.37). Those with GPAs between 3.50 and 3.99 also have an ele-
vated risk, with an OR of 2.49 (95% CI: 1.14-5.47). However, students with a GPA of 4-4.49
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Table 2. The relation between imposter syndrome and self-esteem among medical students at Jazan University,
Saudi Arabia (n = 523).

Self-esteem type Imposter syndrome type p-value
Negative Positive <0.001*
Low 31 (33.7%) 61 (66.3%)a
Normal 275 (81.4%) 63 (18.6%)b
High 90 (96.8%) 3 (3.2%)c

Data presented as n (%). Percentages were taken from total of rows.
Chi square test with post hoc Bonferroni test, homogenous subgroups had the same symbol.
P < 0.05 (Statistically Significant™).

https://doi.org/10.1371/journal.pone.0303445.t1002

and greater than 4.5 do not show a significant association, with ORs of 1.16 and 1.09,
respectively.

The second part of Table 5 (low self-esteem section) elucidates the logistic regression analy-
sis results about academic, attitudinal, and self-perception factors associated with low SE.
From an academic perspective, students in their 2nd year demonstrate a higher propensity for
SE, with a B coefficient of 0.84 (SE = 0.31, p = 0.007) and an OR of 2.31 (95% CI: 1.25-4.27).
The 4th-year students exhibit a similar trend, albeit slightly elevated, with a B value of 0.92 and
an OR of 2.51 (95% CI: 1.38-4.54). Students forced into their field of study were 2.55 times
more likely to have higher SE (95% CI: 1.27-5.11).

Attitudinal factors play a pivotal role in shaping SE. For the statement "At times I think I
am not good at all," using "strongly agree" as the reference, those who "agree" have an OR of
0.53 (95% CI: 0.25-1.15), while those who "disagree"” and "strongly disagree" have substantially
lower ORs of 0.18 (95% CI: 0.08-0.41) and 0.11 (95% CI: 0.04-0.32), respectively. Regarding
the sentiment "All in all, I am inclined to feel that I am a failure,” with "strongly agree" as the
reference, students who "agree" have an OR of 0.68 (95% CI: 0.28-1.66). However, those who
"disagree"” and "strongly disagree" indicate a markedly reduced likelihood of feeling like a fail-
ure, with OR = 0.35 (95% CI: 0.14-0.84) and 0.14 (95% CI: 0.06-0.35), respectively.

Lastly, in response to the statement "I take a positive attitude toward myself," using
"strongly agree” as the benchmark, students who "agree" display an increased OR of 1.71 (95%
CI: 0.91-3.20). Conversely, those who "disagree” and "strongly disagree" manifest significantly
heightened OR = 4.34 (95% CI: 2.13-8.84) and 5.23 (95% CI: 1.65-16.52), signifying stronger
self-affirming sentiments.

Discussion

Imposter Syndrome is typified by a persistent sense of self-doubt and a fear of being exposed
as a fraud despite clear evidence of success. This syndrome is often observed in high achievers
and can harm their mental health and well-being [3,37]. We aimed in this study to investigate
the prevalence of IS and SE among medical students at Jazan University, Saudi Arabia, com-
pare their prevalence across genders, academic years, and examine their relationship with
sociodemographic characteristics. This study revealed a high prevalence rate of IS (24.3%)
among medical students, while a majority (64.6%) displayed normal SE levels. Thus, many stu-
dents experienced IS without it affecting their self-perception. This divergence from previous
studies reporting IS prevalence ranging from 9% to 82% can be attributed to differing assess-
ment tools and thresholds [20]. Comparison with past studies showed a range of results. One
study found that 45.2% of medical students experienced IS, with 18.6% having low SE [38].
Another reported 93.2% of surgical and medical residents in Makkah, Saudi Arabia, showed
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Table 3. Association of categorical study variables with imposter syndrome (n = 523).

Variable Negative imposter Syndrome Positive imposter Syndrome P-value
N (%) N (%)
Gender
Male 227 (73.9) 80 (26.1) 0.259
Female 169 (78.2) 47 (21.8)
Academic Year
2" year 58 (62.4) 35 (37.6)
3 year 93 (83.0) 19 (17.0) 0.001*
4™ year 77 (69.4) 34 (30.6)
5% year 66 (82.5) 14 (17.5)
6" year 102 (80.3) 25 (19.7)
Reason for Choosing to study Medicine
Own preference 361 (77.6) 104 (22.4) 0.004*
Family preference 35 (60.3) 23 (39.7)
Hours of Sleep
<4 29 (65.9) 15(34.1)
4-8 283 (76.9) 85 (23.1) 0275
>8 84 (75.7) 27 (24.3)
Monthly Family Income (SR)
<5000 31 (68.9) 14 (31.1)
5000-1000 70 (73.7) 25 (26.3) 0.634
10000-20000 138 (77.1) 41 (22.9)
>20000 157 (77.0) 47 (23.0)
Father’s Educational Level
Unable to read and write 9(52.9) 8(47.1)
Elementary school 34 (66.7) 17 (33.3) 0.128
High school 63 (79.7) 16 (20.3)
Diploma 52 (80.0) 13 (20.0)
Bachelor’s degree 204 (76.7) 62 (23.3)
Postgraduate degree 34 (75.6) 11 (24.4)
Mother’s Educational Level
Unable to read and write 37 (77.1) 11 (22.9)
Elementary school 58 (71.6) 23 (28.4) 0.328
High school 68 (73.1) 25 (26.9)
Diploma 51(73.9) 18 (26.1)
Bachelor’s degree 176 (79.6) 45 (20.4)
Postgraduate degree 6 (54.5) 5 (45.5)
GPA
<3 10 (50.0) 10 (50.0)
3.00-3.49 25 (64.1) 14 (35.9) 0.023%
3.50-3.99 58 (79.5) 15 (20.5)
4-4.49 105 (78.4) 29 (21.6)
>4.5 198 (77.0) 59 (23.0)
BMI
Underweight 69 (79.3) 18 (20.7)
Normal 200 (76.9) 60 (23.1) 0318
Overweigh 78 (76.5) 24 (23.5)
Obese 30 (68.2) 14 (31.8)
Extremely obese 19 (63.3) 11 (36.7)

N: Number. (%): Percentage. Percentages were taken from total of rows.
P < 0.05 (Statistically Significant™).
SR: Saudi riyal. GPA: Grade point average. BMI: Body mass index.

https://doi.org/10.1371/journal.pone.0303445.t003
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Table 4. Association of categorical study variables with levels of self-esteem (n = 523).

Variable Low Self-Esteem, Normal Self-Esteem, High Self-Esteem, P-value
N (%) N (%) N (%)

Gender

Male 52(16.9) 199 (64.1) 56 (18.2) 0.873

Female 40 (18.5) 139 (64.4) 37 (17.1)

Medical School Year

2" year 28 (30.1) 54 (58.1) 11(11.8)

3 year 16 (14.3) 66 (58.9) 30 (26.8) 0.004*

4™ year 21 (18.9) 69 (62.2) 21 (18.9)

5% year 9(11.2) 59 (73.8) 12 (15.0)

6™ year 18 (14.1) 90 (70.9) 19 (15.0)

Reason for Study Choice

Own preference 78 (16.8) 297 (63.9) 90 (19.4) 0.020*

Family preference 14 (24.1) 41 (70.7) 3(5.2)

Hours of Sleep

<4 12 (27.3) 26 (59.1) 6(13.6)

4-8 55 (14.9) 237 (64.4) 76 (20.7) 0.020%

>8 25 (22.5) 75 (67.6) 11(9.9)

Monthly Family Income (SR)

<5000 10 (22.2) 31 (68.9) 4(8.9)

5000-1000 19 (20.0) 60 (63.2) 16 (16.8) 0.593

10000-20000 26 (14.5) 119 (66.5) 34 (19.0)

>20000 37(18.1) 128 (62.8) 39 (19.1)

Father’s Educational Level

Illiterate 5(29.4) 12 (70.6) 0 (0.0)

Elementary school 13 (25.5) 29 (56.9) 9(17.6) 0.398

High school 12 (15.2) 50 (63.3) 17 (21.5)

Diploma 10 (15.3) 43 (66.2) 12 (18.5)

Bachelor’s degree 41 (15.4) 176 (66.2) 49 (18.4)

Postgraduate degree 11 (24.4) 28 (66.3) 6(13.3)

Mother’s Educational Level

Illiterate 6(12.5) 35(72.9) 7 (14.6)

Elementary school 17 (21.0) 51 (63.0) 13 (16.0) 0.490

High school 15 (16.1) 61 (65.6) 17 (18.3)

Diploma 12 (17.4) 43 (62.3) 14 (20.3)

Bachelor’s degree 38(17.2) 145 (65.6) 38(17.2)

Postgraduate degree 4(36.4) 3(27.2) 4(36.4)

GPA

<3 8 (40.0) 12 (60.0) 0 (0.0)

3.00-3.49 11 (28.2) 24 (61.5) 4(10.3) 0.001%

3.50-3.99 9(12.2) 59 (80.8) 5(6.8)

4-4.49 26 (19.4) 82 (61.2) 26 (19.4)

>4.5 38 (14.8) 161 (62.6) 58 (22.6)

BMI

Underweight 13 (14.9) 52 (59.8) 22 (25.3)

Normal 53 (20.4) 159 (61.2) 48 (18.4) 0.119

Overweigh 14 (13.7) 72 (70.6) 16 (15.7)

Obese 9 (20.5) 30 (68.2) 5(11.3)

Extremely obese 3 (10.0) 25 (83.3) 2(6.7)

N: Number. (%): Percentage. Percentages were taken from total of rows.

P < 0.05 (Statistically Significant™).

SR: Saudi riyal. GPA: Grade point average. BMI: Body mass index.

https://doi.org/10.1371/journal.pone.0303445.t004
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Table 5. Logistic regression of demographic and other factors related to imposter syndrome and low self-esteem.

Factors B SE | P-value | Odds Ratio (CI
95%)
Factors related to imposter syndrome (positive versus negative IS)
Academic Year (2nd year) 1.36 | 0.29 | <0.001 | 3.88(2.19-6.88)
Academic Year (4th year) 0.86 | 0.27 | 0.001 2.37 (1.40-4.02)
Reason for study choice (Forced) 0.80 [ 0.32| 0.012 2.23(1.19-4.17)
Father’s education level (from elementary to postgraduate). (Illiterate <0.001
was a reference)
Elementary school -1.25 1 0.35 | <0.001 | 0.29 (0.14-0.56)
High school -2.26 | 0.35| <0.001 | 0.10(0.05-0.21)
Diploma -1.95 | 0.37 | <0.001 | 0.14 (0.07-0.30)
Bachelor’s degree -2.02 1 0.25 | <0.001 | 0.13 (0.08-0.22)
Postgraduate degree -2.11 | 0.43 | <0.001 | 0.12(0.05-0.28)
GPA (from 3.00 to 4.49) (<3 was a reference) 0.017
GPA 3.00-3.49 1.44 | 0.50 | 0.004 4.24 (1.58-11.37)
GPA 3.50-3.99 091 | 0.40 | 0.022 2.49 (1.14-5.47)
GPA 4-4.49 0.15 | 0.35| 0.668 1.16 (0.58-2.33)
GPA >45 0.09 | 0.27 | 0.740 1.09 (0.64-1.86)
Factors related to low self-esteem

Academic Year (2nd year) 0.84 | 0.31| 0.007 2.31(1.25-4.27)
Academic Year (4th year) 0.92 | 0.30 | 0.002 2.51 (1.38-4.54)
Reason for study choice (forced) 0.93 [0.36 | 0.009 2.55(1.27-5.11)
Sometimes, I feel like 'm not worth much. (Strongly Agree was a <0.001
reference)
Sometimes, I feel like I'm not worth much. (Agree) -0.63 1 0.39 | 0.107 0.53 (0.25-1.15)
Sometimes, I feel like I'm not worth much. (Disagree) -1.73 1 0.43 | <0.001 | 0.18 (0.08-0.41)
Sometimes, I feel like I'm not worth much. (Strongly Disagree) -2.22/0.56 | <0.001 | 0.11 (0.04-0.32)
Overall, I tend to believe that I have failed. (Strongly Agree was a <0.001
reference)
Overall, I tend to believe that I have failed. (Agree) -0.39 | 0.46 | 0.397 0.68 (0.28-1.66)
Overall, I tend to believe that I have failed. (Disagree) -1.05 | 0.45| 0.019 0.35 (0.14-0.84)
Overall, I tend to believe that I have failed. (Strongly Disagree) -1.94 | 0.45 | <0.001 | 0.14 (0.06-0.35)
I have a positive view of myself. (Strongly Agree was a reference) <0.001
I have a positive view of myself. (Agree) 0.53 [ 0.32| 0.095 1.71 (0.91-3.20)
I have a positive view of myself. (Disagree) 1.47 | 0.36 | <0.001 | 4.34(2.13-8.84)
I have a positive view of myself. (Strongly Disagree) 1.65 | 0.59 | 0.005 | 5.23(1.65-16.52)

Abbreviations: B: Regression coefficient. SE: Standard error. Statistically significant: P <0.05.
CI = Confidence Interval. GPA: Grade point average.

https://doi.org/10.1371/journal.pone.0303445.t005

moderate to high imposter characteristics [39]. On the other hand, in Riyadh, the capital of
Saudi Arabia, the prevalence of IS was shown to be 42.1% among King Saud University medi-
cal students [18]. While a recent Indian study found that 56.7% and 16.11% of students in
medical colleges had IS and high SE, respectively [40]. The varied prevalence across different
populations underscores IS commonality among high achievers like medical students [41].
The current study’s correlation between IS and SE aligns with substantial prior research
[20,27,38]. Lower SE often coincided with pronounced IS experiences, reinforcing that SE is a
robust predictor of IS [20,38,40,42]. Therefore, addressing SE issues may help alleviate IS’s
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impact on individuals’ mental health and well-being. The study also found significant associa-
tions between IS and SE with factors like academic year, reasons for choosing medicine, and
GPA, indicating these factors could influence IS’s emergence or exacerbation. The link
between IS and the academic year may reflect the increasing academic demands of students’
progress, echoing previous findings [20,38,42]. Factors such as education level, female sex, and
academic achievements have been identified as IS predictors [43]. IS can lead to increased anx-
iety, depression, and burnout rates [37,44], and it may develop in diverse and complex envi-
ronments, leading to feelings of isolation and negative self-evaluation, especially among
women and underrepresented minorities [38]. Some institutions have implemented wellness
programs to help individuals cope with IS. However, to manage IS, people must appreciate
their successes, establish a positive self-perception, obtain peer or mentor support, and engage
in health activities [37,45].

IS was more prevalent among earlier-year students, those with lower GPA, and those who
did not consciously choose medicine. Lower SE was correlated with similar factors: earlier aca-
demic years, lower GPAs, less sleep, and not deliberately selecting medicine as a career. The
results suggest that IS and weaker self-confidence may be more common among students new
to clinical medical training (2th academic year in Saudi Arabia). Providing additional support
during the early academic years could potentially mitigate these psychological experiences and
promote student well-being. However, no significant correlation was found between IS and SE
with gender, family income, parents’ educational level, or BMI, contradicting some previous
studies [46-48], as while some research suggests women experience higher IS rates, others
found no gender disparity [27,41,46,49,50].

Our logistic regression analysis provided important insights into factors associated with IS
and SE among medical students. Regarding IS, students in their 2nd and 4th years showed sig-
nificantly high ORs, with ORs of 3.88 and 2.37, respectively. This aligns with existing literature,
which foud imposter fears tend to increase over time in medical education as pressures mount
[51]. Providing targeted support and mentorship as students’ advance through demanding
curricula could help mitigate escalating imposter feelings. Additionally, students reporting
forced study choices had a 2.23 times higher OR than IS. This highlights the need for motiva-
tional interviewing during the career decision process to ensure students feel intrinsically
driven rather than pressured into medicine [19]. Fostering autonomous motivation may buffer
against future imposter phenomena. Higher paternal education was associated with lower IS,
suggesting parental modeling shapes the development of imposter fears. The association
between family environment and IS warrants further investigation. Regarding SE, negative
self-appraisals were strongly predictive of lower SE, while positive attitudes correlated with
higher SE. This reiterates the need to combat cognitive distortions and promote self-affirming
beliefs through cognitive behavioral techniques [52-54].

These results emphasize the need for further research into the factors contributing to SE
and IS among medical students at Jazan University, Saudi Arabia. Future studies should aim to
replicate these findings in other academic settings and consider a longitudinal design to
explore these factors’ evolution over time. The significant IS prevalence, its association with
various sociodemographic characteristics, and most students maintaining normal SE levels
provide fertile ground for further investigation into medical students’ psychological well-
being.

Study limitations

This study offers a valuable snapshot of the prevalence of IS and SE among medical students at
Jazan University, Saudi Arabia. However, its cross-sectional design prevents us from observing
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changes or establishing causal relationships over time. The geographical scope of the study,
solely conducted at Jazan University, Saudi Arabia, may also limit the generalizability of the
findings to other regions or countries. A notable limitation is the reliance on self-reported
data, which introduces the potential for bias. Participants may, consciously or not, over- or
under-estimate their feelings of SE or IS due to social desirability bias or a lack of introspec-
tion. While the study diligently assesses several sociodemographic variables, other confound-
ing variables could remain unmeasured. These could include personal history, mental health
status, or cultural background, which could influence SE and IS.

Study strengths

Although of the limitations inviting all medical students to participate in the study was a point
of strength. Moreover, our regression analysis added to the strength of our results.

Conclusions

Our study unearthed compelling insights into the prevalence of SE and IS among medical stu-
dents. Many students demonstrated normal SE, while a sizable group reported negative IS.
Interestingly, we discovered a significant association between IS and SE, with certain factors
playing a pivotal role. These include the year of study, the reasons for choosing to study medi-
cine, and academic performance. On the other hand, aspects such as gender, family income,
parents” educational background, and physical health indicators like BMI didn’t show a sub-
stantial correlation. Feelings of fraudulence and self-doubt were pronounced, particularly
among students in more advanced academic years. Negative self-appraisals were associated
with lower SE, while positive attitudes correlated with higher SE. These findings highlight the
need for targeted interventions to support medical students’ well-being and resilience. Pro-
moting self-compassion, cognitive reappraisal of perceived failures, and growth mindsets may
help protect against IS. Additionally, universities should provide adequate counseling services
and destigmatize seeking mental health support. Addressing the high rates of IS and low SE
has important implications for improving medical students’ psychological outcomes, profes-
sional development, and the quality of care they provide in future practice.

Supporting information

S1 File.
(PDF)

Acknowledgments

We would like to express our gratitude to Dr. Shaffi Shaik for his assistance in obtaining the
questionnaire he designed to be used in our study.

Author Contributions

Conceptualization: Maged El-Setouhy, Anwar M. Makeen, Riyadh A. Jahlan, Malik I.
Hakami, Hussam T. Hakami, Khalid Y. Haroobi, Hassan A. Alaraj.

Data curation: Ahmad Y. Alqassim, Riyadh A. Jahlan, Malik I. Hakami, Hussam T. Hakami,
Ibrahim M. Mahzari, Hussam Aldeen A. Thubab, Hassan A. Alaraj.

Formal analysis: Maged El-Setouhy, Riyadh A. Jahlan, Ibrahim M. Mahzari, Hazem M. El-
Hariri.

PLOS ONE | https://doi.org/10.1371/journal.pone.0303445 May 9, 2024 11/15


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0303445.s001
https://doi.org/10.1371/journal.pone.0303445

PLOS ONE

Imposter syndrome and self esteem among medical students

Investigation: Maged El-Setouhy, Anwar M. Makeen, Ahmad Y. Alqassim, Riyadh A. Jahlan,
Malik I. Hakami, Hussam Aldeen A. Thubab.

Methodology: Maged El-Setouhy, Anwar M. Makeen, Ahmad Y. Alqassim, Riyadh A. Jahlan,
Hussam T. Hakami, Ibrahim M. Mahzari, Hussam Aldeen A. Thubab, Khalid Y. Haroobi,
Hazem M. El-Hariri.

Project administration: Maged El-Setouhy, Riyadh A. Jahlan, Malik I. Hakami, Hussam T.
Hakami, Ibrahim M. Mahzari, Khalid Y. Haroobi, Hassan A. Alaraj.

Resources: Hussam T. Hakami.
Supervision: Maged El-Setouhy, Anwar M. Makeen, Ahmad Y. Algassim.

Validation: Maged El-Setouhy, Anwar M. Makeen, Ahmad Y. Alqassim, Malik I. Hakami,
Hussam Aldeen A. Thubab, Khalid Y. Haroobi, Hassan A. Alaraj, Hazem M. El-Hariri.

Visualization: Malik I. Hakami, Hussam T. Hakami, Ibrahim M. Mahzari, Hussam Aldeen A.
Thubab, Khalid Y. Haroobi, Hassan A. Alaraj, Hazem M. El-Hariri.

Writing - original draft: Maged El-Setouhy, Riyadh A. Jahlan, Malik I. Hakami, Hussam T.
Hakami, Ibrahim M. Mahzari, Hussam Aldeen A. Thubab, Khalid Y. Haroobi, Hassan A.
Alaraj, Hazem M. El-Hariri.

Writing - review & editing: Maged El-Setouhy, Anwar M. Makeen, Ahmad Y. Algassim,
Riyadh A. Jahlan, Hazem M. El-Hariri.

References

1.  Awinashe MV, Nawabi S, Khan AM, Kolarkodi SH, Srivastava S, Javed MQ. Self-doubt masked in suc-
cess: Identifying the prevalence of impostor phenomenon among undergraduate dental students at
Qassim University. J Taibah Univ Med Sci. 2023; 18(5):926—-32. Epub 2023/03/01. https://doi.org/10.
1016/j.jtumed.2023.01.012 PMID: 36852343; PubMed Central PMCID: PMC9958076.

2. Elnaggar M, Alanazi T, Alsayer NA, Alrawili M, Alanazi R, Alghamdi R, et al. Prevalence and Predictor
of Impostor Phenomenon Among Medical Students at Jouf University, Saudi Arabia. Cureus. 2023; 15
(11):e48866. Epub 2023/12/18. https://doi.org/10.7759/cureus.48866 PMID: 38106704; PubMed Cen-
tral PMCID: PMC10724504.

3. Iktidar MA, Ara R, Roy S, Ahmed M, Chowdhury S, Eva FN, et al. Imposter phenomenon among health
professionals and students: A protocol for systematic review and meta analysis. Medicine (Baltimore).
2023; 102(29):e34364. Epub 2023/07/21. https://doi.org/10.1097/MD.0000000000034364 PMID:
37478278; PubMed Central PMCID: PMC10662822.

4. lwaiY, YuAYL, Thomas SM, Fayanju OA, Sudan R, Bynum DL, et al. Leadership and Impostor Syn-
drome in Surgery. J Am Coll Surg. 2023; 237(4):585-95. Epub 2023/06/23. https://doi.org/10.1097/
XCS.0000000000000788 PMID: 37350479.

5. Breeze M. Imposter Syndrome as a Public Feeling Feeling Academic in the Neoliberal University. Lon-
don:. Palgrave Macmillan Ltd; 2018.

6. Huecker MR, Shreffler J, McKeny PT, Davis D. Imposter Phenomenon. StatPearls. Treasure Island
(FL) ineligible companies. Disclosure: Jacob Shreffler declares no relevant financial relationships with
ineligible companies. Disclosure: Patrick McKeny declares no relevant financial relationships with ineli-
gible companies. Disclosure: David Davis declares no relevant financial relationships with ineligible
companies.2024.

7. Chakraverty D. Faculty Experiences of the Impostor Phenomenon in STEM Fields. CBE Life Sci Educ.
2022; 21(4):ar84. Epub 2022/10/28. https://doi.org/10.1187/cbe.21-10-0307 PMID: 36301589; PubMed
Central PMCID: PMC9727619.

8. Walker DL, Saklofske DH. Development, Factor Structure, and Psychometric Validation of the Impostor
Phenomenon Assessment: A Novel Assessment of Impostor Phenomenon. Assessment. 2023;3 0
(7):2162-83. Epub 2023/01/03. https://doi.org/10.1177/10731911221141870 PMID: 36591960;
PubMed Central PMCID: PMC10478341.

9. ZhouZ, ZhouY, Ferraro FV, Hooton A, Ribchester C. The effects of Latino Dance intervention on aca-
demic and general self-efficacy with left-behind children: An experimental study in China. Front Psychol.

PLOS ONE | https://doi.org/10.1371/journal.pone.0303445 May 9, 2024 12/15


https://doi.org/10.1016/j.jtumed.2023.01.012
https://doi.org/10.1016/j.jtumed.2023.01.012
http://www.ncbi.nlm.nih.gov/pubmed/36852343
https://doi.org/10.7759/cureus.48866
http://www.ncbi.nlm.nih.gov/pubmed/38106704
https://doi.org/10.1097/MD.0000000000034364
http://www.ncbi.nlm.nih.gov/pubmed/37478278
https://doi.org/10.1097/XCS.0000000000000788
https://doi.org/10.1097/XCS.0000000000000788
http://www.ncbi.nlm.nih.gov/pubmed/37350479
https://doi.org/10.1187/cbe.21-10-0307
http://www.ncbi.nlm.nih.gov/pubmed/36301589
https://doi.org/10.1177/10731911221141870
http://www.ncbi.nlm.nih.gov/pubmed/36591960
https://doi.org/10.1371/journal.pone.0303445

PLOS ONE

Imposter syndrome and self esteem among medical students

10.

11.

12

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

2023; 14:1107233. Epub 2023/05/19. https://doi.org/10.3389/fpsyg.2023.1107233 PMID: 37205070;
PubMed Central PMCID: PMC10187033.

Yu W, QianY, Abbey C, Wang H, Rozelle S, Stoffel LA, et al. The Role of Self-Esteem in the Academic
Performance of Rural Students in China. Int J Environ Res Public Health. 2022; 19(20). Epub 2022/10/
28. https://doi.org/10.3390/ijerph192013317 PMID: 36293898; PubMed Central PMCID: PMC9603701.

Ghorbanshirodi S. The Relationship between Self-Esteem and Emotional Intelligence with Imposter
Syndrome among Medical Students of Guilan and Heratsi Universities. Journal of Basic and Applied
Scientific Research. 2012; 2(2):1793-802.

Egwurugwu JN, Ugwuezumba PC, Ohamaeme MC, Dike El, Eberendu |, Egwurugwu ENA, et al. Rela-
tionship between Self-Esteem and Impostor Syndrome among Undergraduate Medical Students in a
Nigerian University. International Journal of Brain and Cognitive Sciences. 2018; 7(1):9—16. https://doi.
org/10.5923/}.ijbcs.20180701.02

Wang L, Yu Z. Gender-moderated effects of academic self-concept on achievement, motivation, perfor-
mance, and self-efficacy: A systematic review. Front Psychol. 2023; 14:1136141. Epub 2023/04/15.
https://doi.org/10.3389/fpsyg.2023.1136141 PMID: 37057158; PubMed Central PMCID:
PMC10086360.

Wiedermann CJ, Barbieri V, Plagg B, Marino P, Piccoliori G, Engl A. Fortifying the Foundations: A Com-
prehensive Approach to Enhancing Mental Health Support in Educational Policies Amidst Crises.
Healthcare (Basel). 2023; 11(10). Epub 2023/05/27. https://doi.org/10.3390/healthcare11101423
PMID: 37239709; PubMed Central PMCID: PMC10217808.

Dijk SW, Steijlen OFM, Kranenburg LW, Rouwet EV, Luik Al, Bierbooms AE, et al. DEcrease STress
through RESilience training for Students (DESTRESS) Study: Protocol for a randomized controlled trial
nested in a longitudinal observational cohort study. Contemp Clin Trials. 2022; 122:106928. Epub 2022/
09/19. https://doi.org/10.1016/j.cct.2022.106928 PMID: 36116756.

Kunzler AM, Helmreich I, Konig J, Chmitorz A, Wessa M, Binder H, et al. Psychological interventions to
foster resilience in healthcare students. Cochrane Database Syst Rev. 2020; 7(7):CD013684. Epub
2020/07/22. https://doi.org/10.1002/14651858.CD013684 PMID: 32691879; PubMed Central PMCID:
PMC7388680.

Stephens TM. Nursing student resilience: a concept clarification. Nurs Forum. 2013; 48(2):125-33.
Epub 2013/04/23. https://doi.org/10.1111/nuf.12015 PMID: 23600641.

YuW, Yao W, Chen M, Zhu H, Yan J. School climate and academic burnout in medical students: a mod-
erated mediation model of collective self-esteem and psychological capital. BMC Psychol. 2023; 11
(1):77. Epub 2023/03/24. https://doi.org/10.1186/s40359-023-01121-6 PMID: 36949548; PubMed Cen-
tral PMCID: PMC10035231.

Franchi T, Russell-Sewell N. Medical Students and the Impostor Phenomenon: A Coexistence Precipi-
tated and Perpetuated by the Educational Environment? Med Sci Educ. 2023; 33(1):27-38. Epub 2023/
04/04. https://doi.org/10.1007/s40670-022-01675-x PMID: 37008445; PubMed Central PMCID:
PMC10060463.

Bravata DM, Watts SA, Keefer AL, Madhusudhan DK, Taylor KT, Clark DM, et al. Prevalence, Predic-
tors, and Treatment of Impostor Syndrome: a Systematic Review. J Gen Intern Med. 2020; 35(4):1252—
75. Epub 2019/12/19. https://doi.org/10.1007/s11606-019-05364-1 PMID: 31848865; PubMed Central
PMCID: PMC7174434.

Gottlieb M CA, Battaglioli N, Sebok-Syer SS, Kalantari A. Impostor syndrome among physicians and
physicians in training: A scoping review. Med Educ. 2020;Feb; 54(2):116—24. https://doi.org/10.1111/
medu.13956 PMID: 31692028

Sullivan JB, Ryba NL. Prevalence of impostor phenomenon and assessment of well-being in pharmacy
residents. Am J Health Syst Pharm. 2020; 77(9):690-6. Epub 2020/03/24. https://doi.org/10.1093/ajhp/
zxaa041 PMID: 32201891.

Holliday AM, Gheihman G, Cooper C, Sullivan A, Ohyama H, Leaf DE, et al. High Prevalence of Impos-
terism Among Female Harvard Medical and Dental Students. J Gen Intern Med. 2020; 35(8):2499-501.
Epub 2019/10/28. https://doi.org/10.1007/s11606-019-05441-5 PMID: 31654355; PubMed Central
PMCID: PMC7403282.

Ikbaal MY, Musa NAS. Prevalence of Impostor Phenomenon among Medical Students in a Malaysian
Private Medical School. The International Journal of Medical Students. 2018; 6(2):66—70. https://doi.
org/10.5195/ijms.2018.10

Camara GF, de Santiago Campos IF, Carneiro AG, de Sena Silva IN, de Barros Silva PG, Peixoto
RAC, et al. Relationship between Resilience and the Impostor Phenomenon among Undergraduate
Medical Students. J Med Educ Curric Dev. 2022; 9:23821205221096105. Epub 2022/05/21. https://doi.
org/10.1177/23821205221096105 PMID: 35592134; PubMed Central PMCID: PMC9112321.

PLOS ONE | https://doi.org/10.1371/journal.pone.0303445 May 9, 2024 13/15


https://doi.org/10.3389/fpsyg.2023.1107233
http://www.ncbi.nlm.nih.gov/pubmed/37205070
https://doi.org/10.3390/ijerph192013317
http://www.ncbi.nlm.nih.gov/pubmed/36293898
https://doi.org/10.5923/j.ijbcs.20180701.02
https://doi.org/10.5923/j.ijbcs.20180701.02
https://doi.org/10.3389/fpsyg.2023.1136141
http://www.ncbi.nlm.nih.gov/pubmed/37057158
https://doi.org/10.3390/healthcare11101423
http://www.ncbi.nlm.nih.gov/pubmed/37239709
https://doi.org/10.1016/j.cct.2022.106928
http://www.ncbi.nlm.nih.gov/pubmed/36116756
https://doi.org/10.1002/14651858.CD013684
http://www.ncbi.nlm.nih.gov/pubmed/32691879
https://doi.org/10.1111/nuf.12015
http://www.ncbi.nlm.nih.gov/pubmed/23600641
https://doi.org/10.1186/s40359-023-01121-6
http://www.ncbi.nlm.nih.gov/pubmed/36949548
https://doi.org/10.1007/s40670-022-01675-x
http://www.ncbi.nlm.nih.gov/pubmed/37008445
https://doi.org/10.1007/s11606-019-05364-1
http://www.ncbi.nlm.nih.gov/pubmed/31848865
https://doi.org/10.1111/medu.13956
https://doi.org/10.1111/medu.13956
http://www.ncbi.nlm.nih.gov/pubmed/31692028
https://doi.org/10.1093/ajhp/zxaa041
https://doi.org/10.1093/ajhp/zxaa041
http://www.ncbi.nlm.nih.gov/pubmed/32201891
https://doi.org/10.1007/s11606-019-05441-5
http://www.ncbi.nlm.nih.gov/pubmed/31654355
https://doi.org/10.5195/ijms.2018.10
https://doi.org/10.5195/ijms.2018.10
https://doi.org/10.1177/23821205221096105
https://doi.org/10.1177/23821205221096105
http://www.ncbi.nlm.nih.gov/pubmed/35592134
https://doi.org/10.1371/journal.pone.0303445

PLOS ONE

Imposter syndrome and self esteem among medical students

26.

27.

28.

29.

30.

31.

32.
33.

34.

35.

36.

37.

38.

39.

40.

M,

42,

43.

Mashhadi SF, Khan N, Khalid RA, Raza H, Hassan AU, Younas MF. Prevalence of Imposter Syndrome
Among Medical Students of Rawalpindi, Islamabad and Lahore: A Cross-Sectional Study Investigating
A Trending and Pragmatic Topic: we no Longer Have to Live in Pluralistic Ignorance. PAKISTAN
ARMED FORCES MEDICAL JOURNAL. 2022; 72(Suppl 4):S864. https://doi.org/10.51253/pafm].
v72iSUPPL-4.9681.

Alsaleem L, Alyousef N, Alkaff Z, Alzaid L, Alotaibi R, Shaik SA. Prevalence of Self-Esteem and Impos-
ter Syndrome and Their Associated Factors among King Saud University Medical Students. Journal of
Nature and Science of Medicine. 2021; 4(3):226-31. https://doi.org/10.4103/jnsm.jnsm_167_20

Hintze J. Power Analysis and sample size system (PASS) 11th 2011 [cited 2023]. 11th:[Available from:
https://www.ncss.com/wp-content/uploads/2012/09/PASS11UG1.pdf.

Al Abbasi O, Al Taisan A, Algahtani BS, Alburayk K, Alenezi SH, Al Owaifeer AM. The Use of Social
Media among Saudi Ophthalmologists: A Descriptive Cross-Sectional Study. Middle East Afr J Ophthal-
mol. 2021; 28(3):159-63. Epub 2022/02/08. https://doi.org/10.4103/meajo.meajo_125_21 PMID:
35125797; PubMed Central PMCID: PMC8763099.

Fawzy MS, AlSadrah SA. COVID-19 and Saudi Arabia: Awareness, Attitude, and Practice. J Multidiscip
Healthc. 2022; 15:1595-618. Epub 2022/08/05. https://doi.org/10.2147/JMDH.S373007 PMID:
35923154; PubMed Central PMCID: PMC9341353.

Alassaf HI, Alaskar YA, Alqulaysh BF, Alshehri MA, Alnosian MY, Alshamrani AA, et al. Assessment of
knowledge, attitudes and practices of Saudi adults about calorie labeling in central Saudi Arabia. Saudi
Med J. 2020; 41(3):296—-303. Epub 2020/03/03. https://doi.org/10.15537/sm|.2020.3.24916 PMID:
32114603; PubMed Central PMCID: PMC7841558.

Rosenberg M. Society and Adolescent Self-image. Princeton, NJ: Princeton University; 1965.

Alrayyes S, Dar UF, Alrayes M, Alghutayghit A, Alrayyes N. Burnout and imposter syndrome among
Saudi young adults. The strings in the puppet show of psychological morbidity. Saudi Med J. 2020; 41
(2):189-94. Epub 2020/02/06. https://doi.org/10.15537/smj.2020.2.24841 PMID: 32020154; PubMed
Central PMCID: PMC7841628.

Qureshi MA, Taj J, Latif MZ, Zia S, Rafique M, Chaudhry MA. Imposter Syndrome among Pakistani
Medical Students. Annals of King Edward Medical University. 2017; 23(2). https://doi.org/10.21649/
akemu.v23i2.1647.

University PNbA. Assessment System and GPA Calculation: Princess Nourah bint Abdulrahman Uni-
versity; 2024 [cited 2024 Jan 1, 2024]. Available from: https://www.pnu.edu.sa/en/Faculties/
Constitutive/Pages/AssessmentGPAcalculation.aspx.

Prevention CoDCa. Defining Adult Overweight & Obesity: CDC; 2024 [cited 2024 January 1, 2024].
Web page]. Available from: https://www.cdc.gov/healthyweight/assessing/bmi/adult_bmi/index.html.

Clark P, Holden C, Russell M, Downs H. The Impostor Phenomenon in Mental Health Professionals:
Relationships Among Compassion Fatigue, Burnout, and Compassion Satisfaction. Contemp Fam
Ther. 2022; 44(2):185-97. Epub 2021/05/06. https://doi.org/10.1007/s10591-021-09580-y PMID:
33948046; PubMed Central PMCID: PMC8085648.

Naser MJ, Hasan NE, Zainaldeen MH, Zaidi A, Mohamed Y, Fredericks S. Impostor Phenomenon and
Its Relationship to Self-Esteem Among Students at an International Medical College in the Middle East:
A Cross Sectional Study. Front Med (Lausanne). 2022; 9:850434. Epub 2022/04/22. https://doi.org/10.
3389/fmed.2022.850434 PMID: 35445049; PubMed Central PMCID: PMC9013881.

MM. AMAAAESRAMS. Prevalence and Severity of Imposter Syndrome among Surgical and Medical
Residents in Makkah, Saudi Arabia. Majmaah Journal of Health Sciences. 2022;10(4). https://doi.org/
10.5455/mjhs.2022.04.008

Sawant NS, Kamath Y, Bajaj U, Ajmera K, Lalwani D. A study on impostor phenomenon, personality,
and self-esteem of medical undergraduates and interns. Ind Psychiatry J. 2023; 32(1):136—41. Epub
2023/06/05. https://doi.org/10.4103/ipj.ipj_59_22 PMID: 37274568; PubMed Central PMCID:
PMC10236681.

Al. CLDCSHSHY. The Imposter Phenomenon in the Medical Profession. Gender Equity in the Medical
Profession: AJPO journals and books publishers; 2020. p. 94—109.

Neureiter M, Traut-Mattausch E. An Inner Barrier to Career Development: Preconditions of the Impostor
Phenomenon and Consequences for Career Development. Front Psychol. 2016; 7:48. Epub 2016/02/
13. hitps://doi.org/10.3389/fpsyg.2016.00048 PMID: 26869957; PubMed Central PMCID:
PMC4740363.

Zaed |, Bongetta D, Della Pepa GM, Zoia C, Somma T, Zoli M, et al. The prevalence of imposter syn-
drome among young neurosurgeons and residents in neurosurgery: a multicentric study. Neurosurg
Focus. 2022; 53(2):E9. Epub 2022/08/03. https://doi.org/10.3171/2022.4.FOCUS2216 PMID:
35916091.

PLOS ONE | https://doi.org/10.1371/journal.pone.0303445 May 9, 2024 14/15


https://doi.org/10.51253/pafmj.v72iSUPPL-4.9681
https://doi.org/10.51253/pafmj.v72iSUPPL-4.9681
https://doi.org/10.4103/jnsm.jnsm%5F167%5F20
https://www.ncss.com/wp-content/uploads/2012/09/PASS11UG1.pdf
https://doi.org/10.4103/meajo.meajo%5F125%5F21
http://www.ncbi.nlm.nih.gov/pubmed/35125797
https://doi.org/10.2147/JMDH.S373007
http://www.ncbi.nlm.nih.gov/pubmed/35923154
https://doi.org/10.15537/smj.2020.3.24916
http://www.ncbi.nlm.nih.gov/pubmed/32114603
https://doi.org/10.15537/smj.2020.2.24841
http://www.ncbi.nlm.nih.gov/pubmed/32020154
https://doi.org/10.21649/akemu.v23i2.1647
https://doi.org/10.21649/akemu.v23i2.1647
https://www.pnu.edu.sa/en/Faculties/Constitutive/Pages/AssessmentGPAcalculation.aspx
https://www.pnu.edu.sa/en/Faculties/Constitutive/Pages/AssessmentGPAcalculation.aspx
https://www.cdc.gov/healthyweight/assessing/bmi/adult_bmi/index.html
https://doi.org/10.1007/s10591-021-09580-y
http://www.ncbi.nlm.nih.gov/pubmed/33948046
https://doi.org/10.3389/fmed.2022.850434
https://doi.org/10.3389/fmed.2022.850434
http://www.ncbi.nlm.nih.gov/pubmed/35445049
https://doi.org/10.5455/mjhs.2022.04.008
https://doi.org/10.5455/mjhs.2022.04.008
https://doi.org/10.4103/ipj.ipj%5F59%5F22
http://www.ncbi.nlm.nih.gov/pubmed/37274568
https://doi.org/10.3389/fpsyg.2016.00048
http://www.ncbi.nlm.nih.gov/pubmed/26869957
https://doi.org/10.3171/2022.4.FOCUS2216
http://www.ncbi.nlm.nih.gov/pubmed/35916091
https://doi.org/10.1371/journal.pone.0303445

PLOS ONE

Imposter syndrome and self esteem among medical students

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

Freeman J, Peisah C. Imposter syndrome in doctors beyond training: a narrative review. Australas Psy-
chiatry. 2022; 30(1):49-54. Epub 2021/09/01. https://doi.org/10.1177/10398562211036121 PMID:
34464225.

Salana K, Maty S, Hage R. Alive and Well: Encouraging Long Term Health Habits Through Implementa-
tion of Student Driven Wellness Programs in Medical Schools. Glob Adv Health Med. 2020;
9:2164956120973622. Epub 2020/12/08. https://doi.org/10.1177/2164956120973622 PMID:
33282544; PubMed Central PMCID: PMC7683844.

Patzak A, Kollmayer M, Schober B. Buffering Impostor Feelings with Kindness: The Mediating Role of
Self-compassion between Gender-Role Orientation and the Impostor Phenomenon. Front Psychol.
2017; 8:1289. Epub 2017/08/12. https://doi.org/10.3389/fpsyg.2017.01289 PMID: 28798714; PubMed
Central PMCID: PMC5526963.

Alabduljabbar A, Alimana L, Aimansour A, Alshunaifi A, Alobaid N, Alothaim N, et al. Assessment of
Fear of Failure Among Medical Students at King Saud University. Front Psychol. 2022; 13:794700.
Epub 2022/04/02. https://doi.org/10.3389/fpsyg.2022.794700 PMID: 35360577; PubMed Central
PMCID: PMC8963270.

Azad MC, Fraser K, Rumana N, Abdullah AF, Shahana N, Hanly PJ, et al. Sleep disturbances among
medical students: a global perspective. J Clin Sleep Med. 2015; 11(1):69-74. Epub 2014/12/18. https://
doi.org/10.5664/jcsm.4370 PMID: 25515274; PubMed Central PMCID: PMC4265662.

Bhama AR, Ritz EM, Anand RJ, Auyang ED, Lipman J, Greenberg JA, et al. Imposter Syndrome in Sur-
gical Trainees: Clance Imposter Phenomenon Scale Assessment in General Surgery Residents. J Am
Coll Surg. 2021; 233(5):633—-8. Epub 2021/08/14. https://doi.org/10.1016/j.jamcollsurg.2021.07.681
PMID: 34384871.

Medline A, Grissom H, Guisse NF, Kravets V, Hobson S, Samora JB, et al. From Self-efficacy to Impos-
ter Syndrome: The Intrapersonal Traits of Surgeons. J Am Acad Orthop Surg Glob Res Rev. 2022; 6(4).
Epub 2022/04/13. https://doi.org/10.5435/JAAOSGlobal-D-22-00051 PMID: 35412493; PubMed Cen-
tral PMCID: PMC10566864.

Oriel K, Plane MB, Mundt M. Family medicine residents and the impostor phenomenon. Fam Med.
2004; 36(4):248-52. Epub 2004/04/02. PMID: 15057614.

Yaffe Y. Maternal and Paternal Authoritarian Parenting and Adolescents’ Impostor Feelings: The Medi-
ating Role of Parental Psychological Control and the Moderating Role of Child’s Gender. Children
(Basel). 2023; 10(2). Epub 2023/02/26. https://doi.org/10.3390/children10020308 PMID: 36832436;
PubMed Central PMCID: PMC9955030.

Fute A, Sun B, Oubibi M. General Self-Esteem as the Mechanism Through Which Early-Childhood
Parental Trust and Support Affect Adolescents’ Learning Behavior: A Moderated Mediation Model.
Inquiry. 2023; 60:469580231152076. Epub 2023/02/15. https://doi.org/10.1177/00469580231152076
PMID: 36786367; PubMed Central PMCID: PMC9932760.

Ibrahim F, Brill E, Meyberg T, Herzberg PY. The impostor phenomenon in the eye of knowledgeable
others: the association of the impostor phenomenon with the judge’s accuracy. Front Psychol. 2023;
14:1290686. Epub 2024/01/08. https://doi.org/10.3389/fpsyg.2023.1290686 PMID: 38187424; PubMed
Central PMCID: PMC10766844.

PLOS ONE | https://doi.org/10.1371/journal.pone.0303445 May 9, 2024 15/15


https://doi.org/10.1177/10398562211036121
http://www.ncbi.nlm.nih.gov/pubmed/34464225
https://doi.org/10.1177/2164956120973622
http://www.ncbi.nlm.nih.gov/pubmed/33282544
https://doi.org/10.3389/fpsyg.2017.01289
http://www.ncbi.nlm.nih.gov/pubmed/28798714
https://doi.org/10.3389/fpsyg.2022.794700
http://www.ncbi.nlm.nih.gov/pubmed/35360577
https://doi.org/10.5664/jcsm.4370
https://doi.org/10.5664/jcsm.4370
http://www.ncbi.nlm.nih.gov/pubmed/25515274
https://doi.org/10.1016/j.jamcollsurg.2021.07.681
http://www.ncbi.nlm.nih.gov/pubmed/34384871
https://doi.org/10.5435/JAAOSGlobal-D-22-00051
http://www.ncbi.nlm.nih.gov/pubmed/35412493
http://www.ncbi.nlm.nih.gov/pubmed/15057614
https://doi.org/10.3390/children10020308
http://www.ncbi.nlm.nih.gov/pubmed/36832436
https://doi.org/10.1177/00469580231152076
http://www.ncbi.nlm.nih.gov/pubmed/36786367
https://doi.org/10.3389/fpsyg.2023.1290686
http://www.ncbi.nlm.nih.gov/pubmed/38187424
https://doi.org/10.1371/journal.pone.0303445

