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Abstract

Background: One of the prominent indicators of academic success in postgraduate medical education is the “Residents’ Pass Rate”
in the “National Board Exam.”
Objectives: This study was designed and implemented to assess the attitudes of the anesthesiology residents toward factors
affecting their success in the National Board Exam.
Methods: After the Institutional Review Board (IRB) approval, in an attitude assessment study, 20 of the 21 recently graduated
anesthesiology residents were asked about the factors affecting their success quantitatively and qualitatively. A self-administered
questionnaire with 19 closed questions and a personal virtual WhatsApp Messenger® interview were used for the study.
Results: The respondents’ viewpoints demonstrated that a step-by-step multifaceted integrative program in combination with
psychological support (both from the family and the department) and individual motivation positively affected their success and
their endurance to overcome the high load of the mandatory texts. In contrast, unplanned stressors leading to program shifts
(mainly due to COVID-19) had adverse effects on their success.
Conclusions: Anesthesiology residents believed that a well-designed and appropriately implemented study plan with
psychological support and personal motivating factors could facilitate passing the National Board Exam, and unplanned external
stressors could hinder it.
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1. Background

Motivational factors have always attracted the
attention of medical education researchers, both
in undergraduate and postgraduate training (1).
Motivational theories are discussed under different
names and philosophies with important methods for
their application, including the following (2, 3):

• Expectancy-value
• Attribution
• Social-cognitive
• Goal orientation
• Self-determination
Besides, motivational factors are known as intrinsic vs.

extrinsic motivation (2). Whatever we choose from a list of
different explaining theories, the outcome assessment is
not a simple task and mandates measurement tools (2-4)
such as the “learners’ perception” (5).

There are different approaches to increasing graduate
medical students’ motivation (4). Motivation is both
an “independent factor” affecting the outcome and a
“dependent factor” regulated by a list of variables (3,
4, 6). Previous studies in Iran confirmed the positive
role of a supportive environment in improving education
outcomes (7-9).

The residency program in the Department of
Anesthesiology and Critical Care (DACC), School of
Medicine, Shahid Beheshti University of Medical Sciences
(SBMU), Tehran, Iran, had a Medical Education Reform
Project (MERP, DACC; SBMU) (8-10). One of the main
areas of this reform plan was the anesthesiology
residency program; among the prominent indicators of
academic success in postgraduate medical education, the
“Residents’ Pass Rate” in the “National Board Exam” (8-11)
and the “Relative Annual Pass Rate” (RAPR) in the National
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Board Exam (NBE) were considered as an important
indicator and was defined as:

The Relative annual pass rate (RAPR) = pass rate of
SBMU anesthesiology residents/pass rate of the National
Board of Anesthesiology (8).

The MERP led to a stepwise increase in RAPR over four
years (8). In the final year of this four-year interval, the
success rate increased to 100%, while it was 50% in the first
year, as presented and discussed in detail in other studies
(8-10). However, among the factors leading to this result,
the residents’ viewpoints were the most important ones
(8, 11-14). Therefore, to investigate the “learners’ view,” we
conducted this study.

2. Objectives

This study was designed and implemented to assess
the experiences and attitudes of the recently graduated
anesthesiology residents regarding motivational factors
affecting RAPR in NBE of anesthesiology.

3. Methods

This study was approved by the Research Ethics
Committees of the Vice-Chancellor in Research Affairs,
Shahid Beheshti University of Medical Sciences (approval
date: 2021-05-02).

The current cross-sectional study included a
self-administered written questionnaire with closed
questions and a personal virtual WhatsApp Messenger®

interview which was performed at the Department of
Anesthesiology and Critical Care (DACC), Shahid Beheshti
University of Medical Sciences (SBMU), Tehran, Iran in
October 2021.

3.1. Ethical Approval

Ethical approval for this study (Ethical Committee
IR.SBMU.SME.REC) was granted by the Research Ethics
Committees of Vice-Chancellor in Research Affairs, Shahid
Beheshti University of Medical Sciences, Tehran, Iran
(Chairperson Prof M. Rezaei Tavirani) on 2 May 2021, and
was registered as IR.SBMU.RETECH.REC.1400.074.

3.2. Sampling Method

The target population was all graduate
“anesthesiology residents” who participated in the NBE
of anesthesiology in September 2020, i.e., 21 residents.
All were considered subjects except one who refused
to participate. Others agreed to take part in the study.
Therefore, we used a census method for sampling, and the
“target population” and the “sample size” became equal

(i.e., including all people in the target population). It
would increase the internal validity of the results, though
due to the small number of the target population, the
external validity may not be strong enough.

In this medical education research study, two methods
of assessment were used: The quantitative method
included an attitude assessment questionnaire with
closed questions, and the second step was the qualitative
method which included individual interviews with open
questions. The questions in the interview were considered
short-sentence questions with an open format; the reply to
these questions was not predesigned, and the participants
could use their own words, ideas, and reply templates.
These questions covered areas not included in the closed
attitude assessment questionnaire. Also, these open
questions were performed as a separate interview to
let the respondents feel free for any needed potential
individual explanations which might be too lengthy to be
written in the questionnaire as open questions.

Using a Delphi study (15, 16), the main topics related
to positive and negative factors for the residents’
success were asked. Then, among the responses, a list
of statements was retrieved. These statements were
divided into supporting and hindering factors, which
were integrated into the anonymous questionnaire. The
questionnaire was sent to all 20 participants electronically
and was sent back anonymously by the subjects. Using a
five-point Likert scale, the questions ranged from strongly
agree to strongly disagree. The questionnaire did not have
any identifying section.

A self-administered anonymous questionnaire was
used for the quantitative part of the study (Appendix 1
in the Supplementary File). The questionnaire included
19 open questions for the quantitative part of the study.
Still, the open question of the questionnaire and the
individual interviews were used for the qualitative part
of the study. However, the respondent’s age and gender
were not included in the questionnaire to maintain the
anonymity of the replies.

Regarding the qualitative attitude assessment, we
used a “grounded theory” approach, i.e., the trainee was
asked to answer a personal virtual interview performed
by WhatsApp Messenger®. The rationale for using this
messenger was the need for individual interviews with
the respondents considering the need for social distancing
during the COVID-19 pandemic. These interviews included
two main voice questions:

(1) Please name the main facilitating factors leading
to your success (both personal and team success, with a
maximum of the three most important ones)

(2) Please name the main discouraging barriers against
your success (both personal and team success, with a
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maximum of the three most important ones)
All 20 residents replied individually and in a virtual

conversation privately.

3.3. Statistical Analysis

Data entry and analysis were performed using
SPSS (version 11.5, SPSS Inc, Chicago, IL, USA). The study
results in the quantitative part (i.e., the responses in
the questionnaire) were collected and analyzed as a
cumulative data set. We used “mean ± standard deviation”
for each question. However, Cronbach’s alpha was
calculated to test the reliability of the questionnaire.

4. Results

The study results are presented as quantitative (Table 1)
and qualitative (Box 1) results.

According to Table 1, among 19 questionnaire
questions, only three of the respondents’ mean attitudes
scores were less than 3 (neutral). However, the mean
results for the respondents’ attitudes scores were more
than 3 from 5 (i.e., they were neutral in this item).

The results of Q1 and Q9 demonstrated that a
step-by-step inclusive program was important in the
residents’ success, including a constant and programmed
physical site (Q1), the daily scheduling for studies, and the
periodical in-training exams (Q9).

The results of Q16 and Q19 partly demonstrated the
impact of COVID-19 on the participants. Q16 demonstrated
the role of unplanned changes in the board exam schedule
due to COVID-19 urgency. However, the results of Q19 could
not determine the clear role of the potential stress due to
the designed program for the residents. It seems that Q19
was not a discriminating question, and both positive and
negative impressions could be drawn due to the less than
three results based on the Likert scale.

Meanwhile, the challenges imposed by COVID-19 on
the exam schedule significantly affected the respondents’
exam performance, as mentioned in Q15. This included
the potential and real stresses that occurred in the exact
timing of the inclusive program, and Q18 addresses the
psychological stress caused by uncertain exam fate due to
COVID-19. Both questions demonstrated the potentially
hazardous role of a definitive and change-free schedule for
the residency program.

The results of Q2, Q3, Q6, Q10, and Q11 demonstrated
that motivational factors significantly affected the
residents’ success. Intrinsic motivations, the desire to
be prominent among academic peers (Q2, Q3, and Q6),
motivational support sessions, support team sessions,
and personal psychological support by mentors and the
department head (Q10 and Q11) were important.

On the other hand, the results of Q4 and Q5
demonstrated the role of family support for residents’
success in their viewpoints (including both parental
support and spousal support). However, the results
of Q7 and Q8 were in favor of the positive role of the
exam on the future fate of the respondents’ careers and
marriage. At the same time, the potential stress due
to the impact of exam results on the future marriage
fate in the single subjects was considered a significant
determining role (Q12). Meanwhile, the majority of the
respondents believed that the potential stress imposed
by the exam on the future fate of their family (spouse and
children) and their professional career was a significant
determinant of their success/failure (Q13 and Q14). Q17
demonstrated the role of social media (mainly WhatsApp
Messenger® groups) in implementing the step-by-step
inclusive program and creating a support milieu.

The qualitative trainee attitude assessment results in
the personal virtual WhatsApp Messenger® interview
demonstrated the most important supporting and
discouraging factors leading to residents’ success
(personal and team success). The main supportive factors
included the study program and its “supporting items,”
especially the program to overcome the high load of the
mandatory exam texts. The main discouraging factors
included the main obstacles and challenges in the proper
implementation of the continuity of the study, which
COVID-19 generally generated, and the great ambiguous
effect of the exam fate on the study program (Box 1).

5. Discussion

The results of this study demonstrated that based
on the attitudes of the anesthesiology residents, DACC,
SBMU, the implementation of an integrated, multifaceted,
step-by-step, all-inclusive program was associated with a
full psychological, family, and departmental supportive
milieu and a significant role in their performance in
passing the National Board Exam. These findings are
generally consistent with domestic and international
studies (6, 8-10, 13, 17, 18).

Mental concentration is an influential factor
in all the latter concepts, including a continuous
stepwise mentor-based program with daily feedback
and psychological support, known as “system-based
interventions” associated with “psychological support.”
This multifaceted integrated approach is one of the best
stress-easing strategies for anesthesiology residents,
which can improve brain health and functions (19, 20).
Our results were consistent with the previous hypotheses
that trainees believed these strategies helped them ease
tensions and achieve their educational goals. The study’s
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Table 1. The Quantitative Assessment Results, i.e., Answers to a Self-administered 5-Scale Likert Questionnaire with 19 Closed Questions of 20 Participants: 1 = Strongly Disagree,
5 = Strongly Agree

Variables Mean ± SD

Q1 3.70 ± 1.418

Q2 3.95 ± 1.146

Q3 3.75 ± 1.020

Q4 4.15 ± 1.137

Q5 4.25 ± 1.070

Q6 4.25 ± 1.020

Q7 4.50 ± 0.607

Q8 2.55 ± 1.050

Q9 4.70 ± 0.470

Q10 4.00 ± 1.026

Q11 4.70 ± 0.470

Q12 2.80 ± 0.768

Q13 3.40 ± 1.273

Q14 3.45 ± 1.395

Q15 4.15 ± 1.268

Q16 4.25 ± 1.164

Q17 3.90 ± 1.334

Q18 4.10 ± 1.119

Q19 2.50 ± 1.051

Box 1. The Results of the Two Qualitative Questions in the Private Interview by WhatsApp Messenger®

Details

The main supportive factors leading to your success (both personal and team success a maximum of the three most important ones).

The main supportive factors leading to your success (both personal and team success a maximum of the three most important ones). The regular daily program for
studying with ongoing feedback from mentors and department managers Perseverance in daily studying according to the program to overcome the high load of the
mandatory texts. The supportive role of mentors. The supportive role of department managers. The supportive role of the family.

The main discouraging factors hindering your success (both personal and team success a maximum of the three most important ones). Psychological stresses of the
COVID-19 pandemic. Unplanned changes in the exam calendar due to the COVID-19 surges. Significant uncertainty of the influence of the exam outcomes on the study
program.

quantitative and qualitative results confirmed this (Table
1 and Box 1).

This study was one of the topics related to MERP. As
discussed in another study, MERP included four major
domains: Education, research, services, and personal
and professional development (6, 8-10, 15, 16). The first
field, i.e., education, is subdivided into the following
items: Teaching method, passing comprehensive exams,
mentorship, assessment methods, faculty development,
professionalism in medical education, integration in
education, crisis management, and competency-based
medical education (6, 8-10, 15, 16). The current study dealt
with the aspects mainly related to the education fields of
MERP, especially those related to graduate learners.

Previous local and international studies supported
some results of this study, though there were some
inconsistencies (8-10, 13, 14, 16, 21). These findings were
supported by the qualitative trainee attitude assessment
results in the virtual WhatsApp Messenger® interview (Box
1).

For example, the residents’ attitudes towards Q1
demonstrated one of the tangible measures of this
concentration, i.e., “programmed schedule for studying
in a specific and constant library-study hall.” On the other
hand, the “psychological support by the family members,
mentors, and department heads” were indices of the
basic concept of concentration. The unplanned changes
in the exam schedule due to COVID-19 were indexes of
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the negative effects of stressors on the trainees. These
findings paragraph are supported by similar studies
(22-26). Also, the results of Q9 and Q16 favored the
importance of supportive stepwise programs, while
Q15 and Q18 addressed the role of stressors on final
success. Meanwhile, the qualitative study results favored
the role of supportive stepwise programs. However, some
studies concluded that “although trainee stress could be
controlled by good health, mental health, and multimodal
support, this stress cannot be completely overcome” (22).

Since the respondents were postgraduate trainees,
their social life patterns had special considerations,
including family support (both parental and spousal
support), being single or married, and the role of the exam
in their professional future (Q4, Q5, Q7, Q8, Q12, Q13, and
Q14). Social networks can provide psychological support,
as Q17 demonstrated. Here, we mainly studied the role of
WhatsApp Messenger® which was in concordance with
similar studies (27-29).

Although some controversies exist, several studies
demonstrated that motivational factors work in
concordance with psychological factors in improving
academic performance and success in medical education
studies. Meanwhile, the design and implementation of
a “study strategy” can lead to improved “motivation and
academic performance” (3, 30-32).

The current study was in concordance with other
similar studies regarding the role of motivational factors,
psychological support, and implementation of a stepwise
multifaceted program affecting the success, including the
results of Q2, Q3, Q6, Q10, and Q11 and the results of the
qualitative interview (13, 17, 19, 20, 31).

However, the improved success rate in passing the
national board exam was one piece of a larger puzzle. The
academic reform program, or simply the academic
improvement policy (33-35), and the experience of
previous studies in DACC, SBMU are generally consistent
regarding the educational outcomes after several years of
the reform process (8-10, 16).

Finally, regarding the practical implications of this
study, the results of this study on the attitudes of the
anesthesiology residents (DACC, SBMU) demonstrated the
important role of an integrated, multifaceted step-by-step
all-inclusive approach which was associated with full
psychological, family, and departmental support, leading
to a decisive role in improving their performance
in passing the National Board Exam. Regarding the
theoretical contribution of this study, many supportive
elements could be considered in the training of adult-age
trainees.

5.1. Study Limitations

(1) The sample size of our study was only 21, while 20
residents took part. However, since this was an attitude
assessment study of the effect of a targeted educational
program, only those who were in the program were asked
to express their attitudes or participate in the interviews.

(2) Although this study demonstrated the benefits
of the mentioned approach, this program needs to be
practiced for several years to be upgraded and maintain
the results.

(3) Assessment of the practice of the residents after
their graduation can be a good supplement to this study
which was not implemented at the time of the research.

(4) The external validity of the study was not strong,
mainly due to the small number of the target population.

5.2. Conclusions

Passing the National Board Exam is among the most
important targets in residency programs. Based on the
viewpoints of the trainees (i.e., residents of DACC, SBMU),
the late significant results in DACC, SBMU were considered
as an aggregate outcome of an integrated, multifaceted
step-by-step program, added with psychological support
and motivational factors. This can conquer the formidable
barrier of a 100 percent pass rate in the National Board
Exam (compared with a rate of about 50% nationally).

5.3. Recommendations for Future

We propose the following agenda for future studies:

(1) Design studies at a national level both to increase
the sample size and to improve the external validity

(2) Future studies could improve the questionnaire
using the results of this study

(3) This study could be designed and performed for
several years to assess long-term results

(4) Clinical performance after graduation is an
important factor that could be assessed in future studies
to assess the effect of such supportive programs on the
clinical performance of the residents.

Supplementary Material

Supplementary material(s) is available here [To read
supplementary materials, please refer to the journal
website and open PDF/HTML].

Anesth Pain Med. 2023; 13(4):e135118. 5

https://aapm.brieflands.com/cdn/dl/80ca7b2a-278e-11ee-a8df-072861ed98af


Ahmady S et al.

Footnotes

Authors’ Contribution: S. A. participated in the study
design, preparation, and final manuscript review. Z. K.
participated in the study design, preparation, and final
manuscript review. A. D. participated in the study design,
study implementation, study preparation, data collection,
data analysis, primary manuscript draft preparation, and
final manuscript review.

Clinical Trial Registration Code: It was not declared by
the authors.

Conflict of Interests: The authors declare that they have
no conflict of interest.

Data Reproducibility: The dataset presented in the
study is available on request from the corresponding
author during submission or after publication. The data
are not publicly available because they include the study
participants’ opinions.

Ethical Approval: Ethical approval for this study (Ethical
Committee IR.SBMU.SME.REC) was granted by the Research
Ethics Committees of Vice-Chancellor in Research Affairs,
Shahid Beheshti University of Medical Sciences, Tehran,
Iran (Chairperson Prof M. Rezaei Tavirani) on 2 May 2021
and coded IR.SBMU.RETECH.REC.1400.074.

Funding/Support: There was no funding or financial
support.

References

1. Lo KWK, Ngai G, Chan SCF, Kwan KP. How students’ motivation
and learning experience affect their service-learning outcomes: A
structural equation modeling analysis. Front Psychol. 2022;13:825902.
[PubMed ID: 35519642]. [PubMed Central ID: PMC9062174].
https://doi.org/10.3389/fpsyg.2022.825902.

2. Cook DA, Artino AR. Motivation to learn: an overview of
contemporary theories. Med Educ. 2016;50(10):997–1014.
[PubMed ID: 27628718]. [PubMed Central ID: PMC5113774].
https://doi.org/10.1111/medu.13074.

3. Kusurkar RA, Ten Cate TJ, Vos CM, Westers P, Croiset G. How
motivation affects academic performance: A structural equation
modelling analysis. Adv Health Sci Educ Theory Pract. 2013;18(1):57–69.
[PubMed ID: 22354335]. [PubMed Central ID: PMC3569579].
https://doi.org/10.1007/s10459-012-9354-3.

4. Kusurkar RA, Ten Cate TJ, van Asperen M, Croiset G. Motivation as
an independent and a dependent variable in medical education: A
review of the literature. Med Teach. 2011;33(5):e242–62. [PubMed ID:
21517676]. https://doi.org/10.3109/0142159X.2011.558539.

5. Cook DA, Beckman TJ, Thomas KG, Thompson WG. Measuring
motivational characteristics of courses: Applying keller’s
instructional materials motivation survey to a web-based
course. Acad Med. 2009;84(11):1505–9. [PubMed ID: 19858805].
https://doi.org/10.1097/ACM.0b013e3181baf56d.

6. Dabbagh A, Fadaeizadeh L, Gharaei B, Ghasemi M, Kamranmanesh
M, Khorasanizadeh S, et al. The role of entrustable professional
activities in competency-based medical education for anesthesiology
residents: A pilot phase. Anesth Pain Med. 2022;12(5). [PubMed ID:
36937177]. https://doi.org/10.5812/aapm-130176.

7. Bakhshialiabad H, Bakhshi M, Hassanshahi G. Students’ perceptions
of the academic learning environment in seven medical sciences
courses based on DREEM. Adv Med Educ Pract. 2015;6:195–203.
[PubMed ID: 25848331]. [PubMed Central ID: PMC4376065].
https://doi.org/10.2147/AMEP.S60570.

8. Dabbagh A, Elyassi H, Sabouri A, Vahidshahi K, Ziaee SAM.
The role of integrative educational intervention package
(monthly ite, mentoring, mocked osce) in improving
successfulness for anesthesiology residents in the national
board exam. Anesth Pain Med. 2020;10(2). [PubMed ID: 32547933].
https://doi.org/10.5812/aapm.98566.

9. Dabbagh A, Massoudi N, Vosoghian M, Mottaghi K, Mirkheshti A,
Tajbakhsh A, et al. Improving the training process of anesthesiology
residents through the mentorship-based approach. Anesth Pain
Med. 2019;9(1). e88657. [PubMed ID: 30881915]. [PubMed Central ID:
PMC6412912]. https://doi.org/10.5812/aapm.88657.

10. Dabbagh A, Gandomkar R, Farzanegan B, Jaffari A, Massoudi N,
Mirkheshti A, et al. Residency Education Reform Program in
Department of Anesthesiology and Critical Care: An Academic
Reform Model. Anesth Pain Med. 2021;11(3). [PubMed ID: 34540632].
https://doi.org/10.5812/aapm.113606.

11. Markham TH, de Haan JB, Guzman-Reyes S, Zaki JF, Ghebremichael
SJ, Artime C, et al. Anesthesiology resident performance on
the us medical licensing examination predicts success on the
american board of anesthesiology basic staged examination:
An observational study. J Educ Perioper Med. 2020;22(3). E646.
[PubMed ID: 33225016]. [PubMed Central ID: PMC7664601].
https://doi.org/10.46374/volxxii-issue3-Markham.

12. Jacobparayil A, Ali H, Pomeroy B, Baronia R, Chavez M, Ibrahim Y.
Predictors of performance on the united states medical licensing
examination step 2 clinical knowledge: A systematic literature
review. Cureus. 2022;14(2). e22280. [PubMed ID: 35350504]. [PubMed
Central ID: PMC8933259]. https://doi.org/10.7759/cureus.22280.

13. McClintock JC, Gravlee GP. Predicting success on the
certification examinations of the American Board of
Anesthesiology. Anesth. 2010;112(1):212–9. [PubMed ID: 20010419].
https://doi.org/10.1097/ALN.0b013e3181c62e2f.

14. Falcone JL, Feinn RS. The ACGME duty hour standards and board
certification examination performance trends in surgical specialties.
J Grad Med Educ. 2013;5(3):446–57. [PubMed ID: 24404309]. [PubMed
Central ID: PMC3771175]. https://doi.org/10.4300/JGME-D-12-00106.1.

15. Sezari P, Tajbakhsh A, Massoudi N, Arhami Dolatabadi A, Tabashi
S, Sayyadi S, et al. Evaluation of one-day multiple-choice question
workshop for anesthesiology faculty members. Anesth Pain Med.
2020;10(6). https://doi.org/10.5812/aapm.111607.

16. Dabbagh A, Abtahi D, Aghamohammadi H, Ahmadizadeh SN,
Ardehali SH. Relationship between “simulated patient scenarios
and role-playing” method and osce performance in senior
anesthesiology residents: A correlation assessment study. Anesth
Pain Med. 2020;10(5). https://doi.org/10.5812/aapm.106640.

17. Riveros-Perez E, Arthur ME, Jain A, Kumar V, Rocuts A.
Multifaceted remediation program: Experience of a residency
program to rescue residents who failed the american board of
anesthesiology basic examination. Adv Med Educ Pract. 2018;9:865–71.
[PubMed ID: 30538598]. [PubMed Central ID: PMC6263215].
https://doi.org/10.2147/AMEP.S180627.

18. Falcone JL. Favorable trends for a decade: Increasing pass rates on
the american board of anesthesiology examinations. J anesth perioper
med. 2015;17(2). https://doi.org/10.46374/volxvii-issue2-falcone.

19. Romito BT, Okoro EN, Ringqvist JRB, Goff KL. Burnout and wellness:
The anesthesiologist’s perspective.Am J LifestyleMed. 2021;15(2):118–25.
[PubMed ID: 33786030]. [PubMed Central ID: PMC7958220].
https://doi.org/10.1177/1559827620911645.

20. Smyth N, Rossi E, Wood C. Effectiveness of stress-relieving strategies
in regulating patterns of cortisol secretion and promoting brain

6 Anesth Pain Med. 2023; 13(4):e135118.

https://ethics.research.ac.ir/ProposalCertificateEn.php?id=195179
http://www.ncbi.nlm.nih.gov/pubmed/35519642
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9062174
https://doi.org/10.3389/fpsyg.2022.825902
http://www.ncbi.nlm.nih.gov/pubmed/27628718
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5113774
https://doi.org/10.1111/medu.13074
http://www.ncbi.nlm.nih.gov/pubmed/22354335
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3569579
https://doi.org/10.1007/s10459-012-9354-3
http://www.ncbi.nlm.nih.gov/pubmed/21517676
https://doi.org/10.3109/0142159X.2011.558539
http://www.ncbi.nlm.nih.gov/pubmed/19858805
https://doi.org/10.1097/ACM.0b013e3181baf56d
http://www.ncbi.nlm.nih.gov/pubmed/36937177
https://doi.org/10.5812/aapm-130176
http://www.ncbi.nlm.nih.gov/pubmed/25848331
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4376065
https://doi.org/10.2147/AMEP.S60570
http://www.ncbi.nlm.nih.gov/pubmed/32547933
https://doi.org/10.5812/aapm.98566
http://www.ncbi.nlm.nih.gov/pubmed/30881915
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6412912
https://doi.org/10.5812/aapm.88657
http://www.ncbi.nlm.nih.gov/pubmed/34540632
https://doi.org/10.5812/aapm.113606
http://www.ncbi.nlm.nih.gov/pubmed/33225016
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7664601
https://doi.org/10.46374/volxxii-issue3-Markham
http://www.ncbi.nlm.nih.gov/pubmed/35350504
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8933259
https://doi.org/10.7759/cureus.22280
http://www.ncbi.nlm.nih.gov/pubmed/20010419
https://doi.org/10.1097/ALN.0b013e3181c62e2f
http://www.ncbi.nlm.nih.gov/pubmed/24404309
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3771175
https://doi.org/10.4300/JGME-D-12-00106.1
https://doi.org/10.5812/aapm.111607
https://doi.org/10.5812/aapm.106640
http://www.ncbi.nlm.nih.gov/pubmed/30538598
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6263215
https://doi.org/10.2147/AMEP.S180627
https://doi.org/10.46374/volxvii-issue2-falcone
http://www.ncbi.nlm.nih.gov/pubmed/33786030
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7958220
https://doi.org/10.1177/1559827620911645


Ahmady S et al.

health. Int Rev Neurobiol. 2020;150:219–46. [PubMed ID: 32204833].
https://doi.org/10.1016/bs.irn.2020.01.003.

21. Fingeret AL, Arnell T, McNelis J, Statter M, Dresner L, Widmann
W. Sequential participation in a multi-institutional mock
oral examination is associated with improved american
board of surgery certifying examination first-time pass
rate. J Surg Educ. 2016;73(6):e95–e103. [PubMed ID: 27663083].
https://doi.org/10.1016/j.jsurg.2016.06.016.

22. Sneyd JR, Mathoulin SE, O’Sullivan EP, So VC, Roberts FR, Paul
AA, et al. Impact of the COVID-19 pandemic on anaesthesia
trainees and their training. Br J Anaesth. 2020;125(4):450–5.
[PubMed ID: 32773215]. [PubMed Central ID: PMC7377727].
https://doi.org/10.1016/j.bja.2020.07.011.

23. Dabbagh A, Ahmadizadeh SN, Asgari S, Fani K, Massoudi N, Moshari
M, et al. Attitudes of the third-year clinical anesthesiology
residents toward an independent clinical practice rotation
in COVID-19 Pandemic in Iran. Anesth Pain Med. 2020;10(6).
https://doi.org/10.5812/aapm.110755.

24. Barach P, Ahmed R, Nadel ES, Hafferty F, Philibert I. COVID-19 and
medical education: A four-part model to assess risks, benefits,
and institutional obligations during a global pandemic. Mayo Clin
Proc. 2021;96(1):20–8. [PubMed ID: 33413818]. [PubMed Central ID:
PMC7584423]. https://doi.org/10.1016/j.mayocp.2020.10.017.

25. Anwar A, Seger C, Tollefson A, Diachun CAB, Tanaka P,
Umar S. Medical education in the COVID-19 era: Impact
on anesthesiology trainees. J Clin Anesth. 2020;66:109949.
[PubMed ID: 32504968]. [PubMed Central ID: PMC7262539].
https://doi.org/10.1016/j.jclinane.2020.109949.

26. Kannampallil TG, Goss CW, Evanoff BA, Strickland JR, McAlister
RP, Duncan J. Exposure to COVID-19 patients increases physician
trainee stress and burnout. PLoS One. 2020;15(8). e0237301.
[PubMed ID: 32760131]. [PubMed Central ID: PMC7410237].
https://doi.org/10.1371/journal.pone.0237301.

27. Latif MZ, Hussain I, Saeed R, Qureshi MA, Maqsood U. Use of
smart phones and social media in medical education: Trends,
advantages, challenges and barriers.Acta InformMed. 2019;27(2):133–8.
[PubMed ID: 31452573]. [PubMed Central ID: PMC6688444].
https://doi.org/10.5455/aim.2019.27.133-138.

28. Ridout B, Campbell A. The use of social networking sites in mental
health interventions for young people: Systematic review. J Med
Internet Res. 2018;20(12). e12244. [PubMed ID: 30563811]. [PubMed
Central ID: PMC6315265]. https://doi.org/10.2196/12244.

29. Dabbagh A. The role of Instagram in public health
education in COVID-19 in Iran. J Clin Anesth. 2020;65:109887.
[PubMed ID: 32454342]. [PubMed Central ID: PMC7237899].
https://doi.org/10.1016/j.jclinane.2020.109887.

30. Isik U, Wilschut J, Croiset G, Kusurkar RA. The role of study strategy
in motivation and academic performance of ethnic minority and
majority students: A structural equation model. Adv Health Sci
Educ Theory Pract. 2018;23(5):921–35. [PubMed ID: 30046974]. [PubMed
Central ID: PMC6245108]. https://doi.org/10.1007/s10459-018-9840-3.

31. Orsini C, Binnie VI, Wilson SL. Determinants and outcomes
of motivation in health professions education: A systematic
review based on self-determination theory. J Educ Eval Health Prof.
2016;13:19. [PubMed ID: 27134006]. [PubMed Central ID: PMC4863137].
https://doi.org/10.3352/jeehp.2016.13.19.

32. Feri R, Soemantri D, Jusuf A. The relationship between
autonomous motivation and autonomy support in medical
students’ academic achievement. Int J Med Educ. 2016;7:417–23.
[PubMed ID: 28035054]. [PubMed Central ID: PMC5203800].
https://doi.org/10.5116/ijme.5843.1097.

33. Joseph JA, Terry CM, Waller EJ, Bortsov AV, Zvara DA, Mayer DC.
Enhancement of anesthesiology in-training exam performance with
institution of an academic improvement policy. J anesth periopermed.
2014;16(6). https://doi.org/10.46374/volxvi-issue6-joseph.

34. Dokmak A, Radwan A, Halpin M, Jaber BL, Nader C. Design and
implementation of an academic enrichment program to improve
performance on the internal medicine in-training exam. Med Educ
Online. 2020;25(1):1686950. [PubMed ID: 31707925]. [PubMed Central
ID: PMC6853221]. https://doi.org/10.1080/10872981.2019.1686950.

35. Fowler JG, VanEenenaam DP, Johnson KN, Traunero JR, Reynolds
JE. Sticks or carrots? How an easy-to-implement incentive plan
improved our performance on the in-training exam. J Educ Perioper
Med. 2020;22(3). E647. [PubMed ID: 33225017]. [PubMed Central ID:
PMC7664600]. https://doi.org/10.46374/volxxii-issue3-Reynolds.

Anesth Pain Med. 2023; 13(4):e135118. 7

http://www.ncbi.nlm.nih.gov/pubmed/32204833
https://doi.org/10.1016/bs.irn.2020.01.003
http://www.ncbi.nlm.nih.gov/pubmed/27663083
https://doi.org/10.1016/j.jsurg.2016.06.016
http://www.ncbi.nlm.nih.gov/pubmed/32773215
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7377727
https://doi.org/10.1016/j.bja.2020.07.011
https://doi.org/10.5812/aapm.110755
http://www.ncbi.nlm.nih.gov/pubmed/33413818
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7584423
https://doi.org/10.1016/j.mayocp.2020.10.017
http://www.ncbi.nlm.nih.gov/pubmed/32504968
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7262539
https://doi.org/10.1016/j.jclinane.2020.109949
http://www.ncbi.nlm.nih.gov/pubmed/32760131
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7410237
https://doi.org/10.1371/journal.pone.0237301
http://www.ncbi.nlm.nih.gov/pubmed/31452573
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6688444
https://doi.org/10.5455/aim.2019.27.133-138
http://www.ncbi.nlm.nih.gov/pubmed/30563811
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6315265
https://doi.org/10.2196/12244
http://www.ncbi.nlm.nih.gov/pubmed/32454342
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7237899
https://doi.org/10.1016/j.jclinane.2020.109887
http://www.ncbi.nlm.nih.gov/pubmed/30046974
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6245108
https://doi.org/10.1007/s10459-018-9840-3
http://www.ncbi.nlm.nih.gov/pubmed/27134006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4863137
https://doi.org/10.3352/jeehp.2016.13.19
http://www.ncbi.nlm.nih.gov/pubmed/28035054
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5203800
https://doi.org/10.5116/ijme.5843.1097
https://doi.org/10.46374/volxvi-issue6-joseph
http://www.ncbi.nlm.nih.gov/pubmed/31707925
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6853221
https://doi.org/10.1080/10872981.2019.1686950
http://www.ncbi.nlm.nih.gov/pubmed/33225017
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7664600
https://doi.org/10.46374/volxxii-issue3-Reynolds

	Abstract
	1. Background
	2. Objectives
	3. Methods
	3.1. Ethical Approval
	3.2. Sampling Method
	3.3. Statistical Analysis

	4. Results
	Table 1
	Box 1

	5. Discussion
	5.1. Study Limitations
	5.2. Conclusions
	5.3. Recommendations for Future

	Supplementary Material
	Footnotes
	Authors' Contribution: 
	Clinical Trial Registration Code: 
	Conflict of Interests: 
	Data Reproducibility: 
	Ethical Approval: 
	Funding/Support: 

	References

