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Abstract

Background: The evolution of an undergraduate medical student into an adept physician is perpetual, demanding, and stressful.
Several studies have indicated medical students have a higher predominance of mental health problems than other student groups
of the same age, where medical education acts asastressor and may lead to unfavorable consequences such as depression, burnout,
somatic complaints, decrease in empathy, dismal thoughts about quitting medical school, self harm and suicida ideation, and
poor academic performance. It is imperative to determine the association between important psychoeducationa variables and
academic performance in the context of medical education to comprehend the response to academic stress.

Objective: Theaim of this proof-of-concept study isto determine the relationship between resilience, learning approaches, and
stress-coping strategies and how they can collectively predict achievement in undergraduate medical students. The following
research questions will be addressed: What is the correlation between the psychoeducational variables resilience, learning
approaches, and stress-coping strategies? Can academic performance of undergraduate medical students be predicted through the
construction of linear relationships between defined variables employing the principles of empirical modeling?

Methods: Study population will consist of 234 students registered for the MBBS (Bachelor of Medicine, Bachelor of Surgery)
at Mohammed Bin Rashid University of Medicine and Health Sciences distributed over 4 cohorts. Newly registered MBBS
students will be excluded from the study. Various psychoeducational variableswill be assessed using prevalidated questionnaires.
For learning approaches assessment, the Approaches and Study Skills Inventory for Students questionnaire will be employed.
Resilience and stress-coping strategies will be evaluated using the Wagnild-Young resilience scale and a coping strategies scale
derived from Holahan and Moos's Coping Strategies Scal e, respectively. Independent variables (resilience, stress-coping strategies,
and learning approaches) will be calculated. Scores will be tested for normality by using the Shapiro-Wilk test. An interitem
correlational matrix of the dependent and independent variablesto test pairwise correlation will be formed using Pearson bivariate
correlation coefficients. Regression modelswill be used to answer our questionswith type Il analyses of variancein testsinvolving
multiple predictors. Regression analyses will be checked for homogeneity of variance (Levine test) and normality of residuals
and multicollinearity (varianceinflation factor). Statistical significancewill be set at 5% (al pha=.05). Effect sizeswill be estimated
with 95% Cls.
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Results: Psychoeducational instrumentsin the form of validated questionnaire have been identified in relation to the objectives.
These questionnaires have been formatted for integration into Google forms such that they can be electronically distributed to
the consenting participants. We submitted the proposal to MBRU institutional review board (IRB) for which exemption has been
awarded (application ID: MBRU-IRB-2019-013). There is no funding in place for this study and no anticipated start date. Total
duration of the proposed research is 12 months.

Conclusions: Psychoeducational instruments used in this study will correlate resilience, stress-coping strategies, and learning
approaches to academic performance of undergradudate medical students. To the best of our knowledge, no study exploring the
multidimensional association of key psychoeducational variables and academic performance in undergraduate medical students
has been pursued. Investigated variables, resilience, learning approaches, and stress-coping strategies, are individua traits,
however; students’ learning history before they joined MBRU is unknown, so our research will not be able to address this specific

aspect.
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(JMIR Res Protoc 2019;8(9):€14677) doi: 10.2196/14677
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Introduction

Background

The evolution of an undergraduate medical student into a safe
and competent physician is interminable, demanding, and
stressful [1]. This journey involves combatting what Smith [2]
defined asthe“ swampy lowlandswhere situations are confusing
‘messes’ incapable of technical solutions’ coping with hidden
insecurities of clinical practice. In fact, medical students have
a higher predominance of mental health problems than other
student groups of the same age [3]. This indicates that medical
education itself contributes as a key stressor, an observation
corroborated by other studies[4,5]. Academic stressis defined
asthe body’s response to academic-rel ated strains and tensions
that exceed adaptive potentials of students. Medical students
experience high degrees of academic stress, where the most
commonly reported stressors in the academic environment are
related to oral presentations, academic overload, scarcity of
time to meet commitments, and taking examinations. [6]. While
some academic stress may boost academic performance [7],
elevated stresslevelsin medical students may lead to detrimental
consequences such as depression [8], burnout [9], somatic
complaints [10], decrease in empathy [11], disma thoughts
about quitting medical school [12], suicidal ideation [5], and
poor academic performance [13,14]. Therefore, it isimperative
to determine the association between important
psychoeducational variables and academic performance in the
context of medical education to define the role of each
psychoeducational variable in the response to academic stress.

Aim

The aim of this proof-of-concept study is to determine the
rel ationship between meta-motivational skillsfor handling stress
(resilience), meta-cognitive skills for study (learning

approaches), and meta-emotional skills for managing stress
(stress-coping strategies) and how they can collectively predict
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achievement in undergraduate medical students, founded on the
competence of learning, studying, and performing under stress
(CLSPS) model [15] (Textbox 1).

Research Questions
The following research questions will be addressed:

What is the correlation between the psychoeducational
variablesresilience, learning approaches, and stress-coping
strategies in an undergraduate entry medical program?

« Can academic performance of undergraduate medical
students be predicted through the construction of linear
relationships between the defined variables employing the
principles of empirical modeling?

Hypotheses

Theresearch questions are founded on the following hypotheses
regarding undergraduate medical students:

Resilience is correlated positively with strategic and deep
learning approaches and negatively with surface learning
approaches.

Resilience is correlated positively with problem-focused
stress-coping  strategies and  negatively  with
emotion-focused stress-coping strategies.
Emotion-focused stress-coping strategies are correlated
positively with surface learning approaches and negatively
with strategic and deep learning approaches.

Resilience is a positive predictor of strategic and deep
learning approaches and a negative predictor of surface
learning approaches; in addition, it is a positive predictor
of problem-focused stress-coping strategies and a negative
predictor of emotion-focused stress-coping strategies.
Moreover, resilience together with strategic and deep
learning approaches and problem-focused stress-coping
strategieswill have apositive and alinear relationship with
academic performance.
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Textbox 1. The competence of learning, studying, and performing under stress model of de la Fuente[15].

Knows (knowledge):

«  Facts: knowledge about the characteristics of the class subject or professional exam (career opportunities, percentage of candidates who pass,

reguirements)

«  Concepts. competitive exam system, requirements, type of examination, scoring, prior merits/credits, type of class subject

«  Principles: beliefs about the professional exam or selection process

Knows how (skills):

«  Principles: beliefs about the professional exam or selection process
o Instrumental skills: written and oral skills

o  Learning and study skills: study skills and techniques

. Maeta-cognitive skillsfor study: learning approaches

«  Meta-emotional skillsfor managing stress: coping strategies

.  Meta-motivational skillsfor managing stress: resilience

o Meta-behavioral skillsfor managing stress: self-regulation strategies

Knows how to be (attitudes):

o Attitudes and values: behaviora confidence, achievement motivation, mindset

«  Study habits (time management, persistence, discipline)

Literature Review

Search Strategy

Relevant publications were searched in PubMed using the
keywords resilience, learning approaches, stress-coping
strategies, academic performance, and combinations and
variations of these wordsin conjunction with PubM ed-accepted
Boolean operators employing the strategy of Jadad et al [16].
Further, this proposal has drawn from the references listed in
the research of delaFuente et al [17] and Garzon-Umerenkova
et a [18].

Meta-Motivational Variable: Resilience

Resilience is “a dynamic process wherein individuals display
positive adaptation despite experiences of significant adversity
or trauma’ [19]. In medical education, resilience hasakey role
as amotivational -affective variable, where it not only actsas a
key impetusfor the comprehension of scholastic and individual
objectives, it also provides one with suitable strategiesto tackle
adverse conditions of stressand anxiety [20]. Erudition directed
to superior academic performance in medical students not only
requires motivation, effectively tackling rhythms, modular
stresses, and responses of different types but also the capability
to self-motivate to effectively counter taxing and traumatic
situations, concurrently avoiding circumstances of exacerbation
or poignant distress such as vulnerability, apathy, dejection, or
anguish [21-23]. Although considerable research has focused
on investigating the factorsfor resilience in medical education,
little research has been conducted to investigate the rel ationship
of resiliencewith other confounding psychoeducational elements
such as stress-coping strategies and learning approaches.
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Meta-Emotional Variable: Stress-Coping Strategies

Folkman and Moscowitz [24] define coping as “continually
changing cognitive and behavioral practicesthat are devel oped
to handle specific external and/or internal demands that are
valued as beyond the individual’s resources.” Individuals cope
with different traumatic and taxing circumstances in a manner
that surpasses the effect of the situational and chronological
context, a phenomenon often referred to as coping styles [25].
Intrinsic to these stylesis the involvement of a defined thought
process and actions defined by Soucy as stress-coping strategies
[26]. These can be broadly classified into three types of
strategies [27]: problem-focused, emotion-focused, and
avoidance-focused.

Although considerable research has been pursued to characterize
the coping strategies of medical students, including a 10-year
longitudinal study to predict how coping strategiesinform styles
of success in medical careers [28], there is a dearth of studies
investigating how stress-coping strategies can predict academic
performance in amultidimensional milieu (in association with
resilience and learning approaches).

Meta-Cognitive Variable: Learning Approaches

Biggs defines learning approaches as “learning processes that
emerge from students’ perceptions of academic tasksinfluenced
by their personal characteristics’ [29]. Entwistle et a [30]
describe 3learning approaches: deep, surface, and strategic [30]
(Figure 1). The deep approach characterizes studentswho intend
to seek meaning for themselves as well as relating ideas and
using evidence. The strategic approach involves students who
intend to excel academically by organized studying in order to
achieve the highest possible grades. The surface apathetic
approach has the intention of coping with the minimum course
requirements and is linked to rote memorizing and a fear of
failure [31].
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Figure 1. Classification of learning approaches as defined by Entwistle [30].
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Preliminary Data From Initial Study

An initial cross-sectional study was pursued at MBRU. The
ASSIST questionnaire [30] was circulated to 84 studentsin the
college of medicine. Of the 84 students, 64 responded to the
guestionnaire. Of the 64 responses, 4 responses were excluded
asthey were either incomplete or ambiguous. Statistical analysis
was conducted on the data obtained from 60 responses. Of these
students, 57% (34/60) used a deep learning approach, 16%
(10/60) used a strategic learning approach, and 27% (16/60)
used a surface learning approach.

Next, we investigated the association of learning approaches
with teaching approaches in the 60 responses using logistic

Strategic

Alertness to assessment
and monitoring studying

Intention to achevie the
highest possible grades

Surface,
Apathetic

Surface

Organized studying Fear of Failure Memorizing

Syllabus-bound focus on
minimum requirements

Intention to cope minimally
with course requirements

regression. In this analysis, responses of 5 students were
excluded, asthey had equivalent scoresin teaching approaches.
Among the 55 included students, 71% (39/55) preferred the
surface teaching approach and 29% (16/35) preferred the deep
teaching approach. Furthermore, strategic learners had a
significant positive correlation with perceived academic
performance compared with other learners (Figure 2).

Thisinitia study indicated that while the predominant learning
approach was deep learning (seeking meaning and critical
thinking), the preferred teaching approach was surface teaching.
Also, strategic learners perceive themselves to perform better
academically (Tables 1 and 2) [32].

Figure 2. Preliminary data showing the frequency of predominant learning approaches classified by predominant teaching approaches.
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Table 1. Correlation of average learning approach scores and academic performance.

Correlation variable Strategic score Surface score Deep score Academic performance
Strategic score _a — — —
Surface score —-08 — — —
Deep score .38 -32 — —
Academic performance .54 -25 .23 —
3Not applicable.

Table2. P values? of correlation of average learning approach scores and academic performance.

Correlation variable Strategic score Surface score Deep score Academic performance
Strategic score >.99 _b — —

Surface score .56 >.99 — —

Deep score .003 .01 >.99 —

Academic performance <.001 .06 .08 >.99

8Spearman correlation.
ENot applicable.

However, what happens in a multidimensional milieu, when
resilience and stress-coping strategies of students are also
included, is currently unknown and will be investigated in this
study.

Rationale for Proposed Research

In the demanding academic milieu of medical education, the
psychoeducational variables resilience, learning approaches,
and stress-coping strategies act in concert; it is imperative to
investigate the relationships between these variables and their
collective effect on the academic performance of undergraduate
medical students. To our knowledge this has not been studied,
and the proposed research would address this gap.

Methods

Study L andscape

Mohammed Bin Rashid University of Medicine and Health
Sciences (MBRU) is a new medical school located in Dubai
Health Care City, the health care hub of United Arab Emirates,
with a 6-year MBBS (Bachelor of Medicine, Bachelor of
Surgery, or Medicinae Baccal aureus Baccalaureus Chirurgiae)
undergraduate entry medical program where the curriculum is
founded on acompetency-based educational model. The MBRU
curriculum is divided into 3 phases (Figure 3). Each phase of
the curriculum includes integrated courses and builds on the
preceding one such that the curriculum is a spiral: the students
repeat the study of a subject, each time at a higher level of
difficulty and in greater depth. The school has adiverse student
population, drawing students from more than 19 countries across
the globe. Approximately 75% of the students are women.

Participants

Asindicated earlier, MBRU isanew medical school initsfourth
year of operation. The study population will consist of 234
MBBS students (studentsin the dental program are not eligible)

https://www.researchprotocol s.org/2019/9/e14677

distributed over four cohorts. Purposive sampling will be used.
Newly registered MBBS students will be excluded from the
study because their brief period in the program is not adequate
to evaluate their academic performance and psychoeducational
variables.

Mapping of the correlation coefficient values (over a defined
range from .20 to .80) for association of resilience to academic
performance with a range of power values (0.60 to 0.90; Table
3) indicates that the number of participants will be suitable for
the statistical correlations performed in the study. To detect a
simple correl ation between resilence and academic performance,
where correlation coefficient r=.20 of N observations using a
2-sided test of 5% significance level (alpha=.05) with 80%
power (3=0.20), therequired sample sizeisapproximately 194.

L earning Approaches Evaluation

Our study will employ a modification of the Approaches and
Study Skills Inventory for Students (ASSIST; Multimedia
Appendix 1) questionnaire [33] to evaluate the predominant
learning approaches of the students. This questionnaire was
developed by Entwistle et al [30] to evaluate approaches to
learning and has been refined and improved based on
educational philosophiesput forth by Martinand Saljo [34] and
others[29].

The initially published ASSIST questionnaire consists of
sections A, B, and C with questions rated on a Likert scale. As
shown in Table 4, in the proposed research the 66 items have
been reduced to 41 items (sections B and C). We modified the
questionnaire to decrease the number of questions while
maintaining an equal number of questions across the learning
approaches. In the modified ASSIST, 4 items have been added
to record the demographics of participants (age, gender, year
of study in the MBBS program, and high school education). In
modifying the ASSIST questionnaire, care has been taken such
that overal validity of the tool is preserved. The original

JMIR Res Protoc 2019 | vol. 8 | iss. 9 | 14677 | p. 5
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS

ASSIST questionnaire [30] has been amended instead of using
an existing abridged version to make the tool as relevant as
possible to the context of the proposed research. Modifications
have been introduced to avoid survey fatigue among
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participants; specific items not relevant to the participants have
been removed. Additionally, upon piloting the questionnaire
we found that the language in afew items was ambiguous, and
we amended these items.

Figure 3. The 6-year undergraduate medical curriculum at Mohammed Bin Rashid University of Medicine and Health Sciencesis divided into three
phases. Each phase of the curriculum includesintegrated courses and builds on the preceding one such that the curriculum isaspira: the students repeat
the study of a subject, each time at a higher level of difficulty and in greater depth.

Year - 4,5 and 6 (120 weeks)
Clincal sciences and clinical clerkships (6 semesters):

mainly delivered in the clinical settings with discussions
clinical experience in the tutorial settings

Year - 2 & 3 (80 weeks)
Mechanisms, investigations and treatment of diseases (4
semesters); involving case-based, and clinical skills such
as communication, physical examination, and discussion
on clinical and laboratory investigations and treatment,
and patient management

Year - 1 (40 weeks)

Biomedical and behavioral basis of clinical
practice (2 semesters), reinforced by visits
to health care facilities and interaction with
patients and health care professionals

Clinical and

The Spiral Curriculum

/ Abnormal structure
function and behavior

Basic and Clinical

Communication Skills Sciences
Table 3. Power calculation table.

Power of the study (1-B) Sample correlation (r)

.20 .30 .40 50 .60 .70 .80
0.90 259 113 62 38 25 17 12
0.80 194 85 47 29 19 13 10
0.70 153 67 37 23 16 11 8
0.60 122 54 30 19 13 10 7

Table 4. Modified Approaches and Study Skills Inventory for Students questionnaire to be implemented in this study.

Section  Content Scale Modifications

A Conceptions of learning Likert scale (1-5) Removed &f

B Approaches to studying Likert scale (1-5) 33/52 questions included (11 per learning approach)
C Preferences for different types of coursesand teaching | jkert scale (1-5)2 N modifications (9 total questions)

Added Demographics Continuous Age, gender, year of study, high school education

8_ast question: perceived academic performance rating (1-9).

Resilience Evaluation

The Connor-Davison [35] and Wagnild-Young [36] resilience
scales were considered for our evaluation. We chose the
Weagnild-Young scale (Multimedia Appendix 2) becauseit was
developed using an oblimin rotation factor analysis (allowing
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correlatation) where the factor construction characterizes
personal competence and acceptance of self and life [37]. The
scale consists of 14 Likert-scaleitemsgrouped in five domains:
self-reliance, meaning, equanimity, perseverance, and existentia
aloneness.
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Coping Strategies Evaluation

A 13-item coping strategies questionnaire has been designed
(Multimedia Appendix 3) that will assess participant cognitive,
emotional, and behavioral approaches for tackling difficulties
and problems. The cognitive and emotional approaches (items
2, 3, and 4) have been adapted from the Coping Strategies Scale
of Holahan and Moos [38]. Additional items focusing on
emotional and cognitive approaches (items 1, 5, 6, and 8) have
been adapted from Hamby et a [39]. Other items in the
guestionnaire are from Spitzberg et a [40].

Data Collection Procedure

Students participating in the proposed research will receive
identical information, disseminated through Google Forms,
similar to previous research studies conducted in medical
education at MBRU [41-43]. Participants will respond to the
questionnaires during the self-study time between 11 am and 1
pm (after the morning teaching sessions). Gathering and
processing of the collected data will be pursued with the
informed consent of the participating students, in line with the
ethical and deontological principles of psychology. Collected
data will be analyzed in an anonymous and group format, and
the data will be stored in an encrypted database and on a
password-protected solid-state drive with the research team.

We submitted the proposal to MBRU institutional review board
(IRB) for which exemption has been awarded (application I1D:
MBRU-IRB-2019-013). Further clarification with regard to the
policies and terms of reference can be obtained from the IRB.

Data Analysis

The questionnaire response files from Google Forms will be
converted to a spreadsheet, and the questionsfor each approach
will be organized into adjacent columns with the value of each
response in the respective row. All collected data will be
cross-verified by two investigators from the research team. The
average score for each questionnaire will be generated for each
student. Thiswill be done by taking the average of all responses
recorded for a certain questionnaire for a particular student.

SPSS Statistics for Windows version 23.0 (IBM Corp) will be
used for al statistical analyses. Cronbach aphawill be used to
check internal consistency, and explanatory factor analysiswill
be used specificaly for the questionnaireto confirm the evidence
of its validity in the literature. Outliers will be identified by
using a Bonferroni outlier test (P<.05). Scores of independent
variables (resilience, stress-coping strategies, and learning
approaches) will be calculated for independent variables. All
scores will be tested for normality by using the Shapiro-Wilk
test. An inter-item correlational matrix of the dependent and
independent variables to test the pairwise correlation will be
formed using Pearson bivariate correlation coefficients.
Regression models will be used to answer questions with type
Il analyses of variance in tests involving multiple predictors.
Regression analyses will be checked for homogeneity of
variance (Levine test), normality of residuas, and
multicollinearity (variance inflation factor). Statistical
significance will be set at the conventional 5% threshold
(alpha=.05). Effect sizeswill be estimated with 95% Cls.
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Ordered logistic regression will be used to analyze the effect of
individual psychoacademic variables on academic performance
controlling for age, gender, and cohort to which the student
belongs.

Ethical Consider ations

Distributive Justice

Distributive justicein medical educationin linewith the concept
of egalitarianism [44] dictates that all subjects in the study
population are provided with just and equal opportunity to
participate in the study [45]. The principal investigator is the
course director/instructor for several courses across different
student cohorts and therefore has regular and extensive
interactionswith students. Dueto thisinteraction with students,
he may develop the preconceived notion that certain students
in these cohorts, because of their personality traits, should not
participate in the study. As a result, these students may be
inadvertently left out if the recruitment of study participantsis
pursued by the principal investigator. To address this,
participation of students from individual cohorts will be
overseen by student representatives randomly assigned from
each cohort.

Beneficience

Although studies pertaining to the “July phenomenon” (risein
the morbidity and mortality of patients with the inflow of new
medical trainees) [46,47] have been unfounded, they haveraised
concerns regarding beneficence in medical education research.
Keeping in mind the key aspects of beneficence, this study
includes validated questionnaires and analytical tools and
methodologies that have been used in other similar studies
without any untoward physiological and psychological effect
on the participants. Also, recruitment of participantswill involve
the use of smart applications (relying less on human
involvement), which will minimize harm to the participants
from relatively inexperienced researchers (students overseeing
recruitment, etc).

Power Differential

The power differential under the five bases of power (coercive,
reward, legitimate, referent, and expert [48]) must be considered
because one of the principal investigators is both the primary
researcher and the course director/instructor for several courses
across different student cohorts in the study. To prevent such a
power differential from compelling subjects to participate in
the study, recruitment and associated processes will be carried
out by a faculty member from the MBRU school of dentistry,
whoisn'tinapower relationship with the undergraduate medical
students.

Respect for Participants

One of the key aspects of the Helsinki declaration on ethical
guidance on research involving human subjects requires
researchersto acknowledge autonomy of study participantsand
protect those with diminished autonomy [49]. Therefore, data
will be obtained only from consenting participants. All study
participants will be required to sign a consent form.
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Confidentiality

Each participant will be assigned a unique study identifier. No
participant names will be collected. Participant responses will
be de-identified or anonymized and reported in aggregate. A
repository will be created containing participant responses,
which will be encrypted and password-protected.

Results

This study is at the protocol development stage only, and as
such, no results are available. The psychoeducational
instruments in the form of validated questionnaires have been

Banerjecet d

identified in relation to the objectives. These questionnaires
have been formatted for integration into Google Forms such
that they can be electronically distributed to the consenting
participants.

The MBRU IRB reviewed this study and provided an exempt
status (MBRU-IRB-2019-013). Further clarification and
information can be obtained from the MBRU IRB at
irb@mbru.ac.ae. Thereisno funding in placefor this study and
no anticipated start date. The total duration of the proposed
research is 12 months. Key project milestones and timeline are
shown in Figure 4.

Figure4. Important project milestones. IRB: institutional review board; MBRU: Mohammed Bin Rashid University of Medicine and Health Sciences.

Project Milestones

Preparation of IRB documents and
approval by the IRB committee at MBRU

Recruitment of student representatives
from different student cohorts

Entry of the Questionnaires into Google
forms and coding of the forms for the
participating student cohorts

Distribution of the Questionnaires
(Google form links) through email and
WhatsApp to the participating cohorts

Data collection ( Responses to the
Questicnnaires)

Cross verification of data from the
different cohorts by two investigators from

the research team (Investigator
triangulation)

Data Analysis and Validation

Preparation of project report for
submission to Institutional authorities

Communication of analyzed data to
refereed journals in education and social

sciences
: : from 19 different countries and 15 different high school
Discussion curricula,
Summary In addition, we cannot consider the gender variablein this study

We have presented the data from an initial study, where we
have correlated student learning approach to academic
performance. Datafrom thisinitial study further encouraged us
to investigate academic performance of medical studentsin a
multidimensional setting; when resilience and stress-coping
strategies are aso included, the study protocol for this
investigation is presented in this article.

Findings from this investigation will elaborate on the need for
further research regarding resilience in medical students and
how resilience can beimproved in this population and emphasi ze
that the concepts of stress, burnout, resilience, and coping appear
to bevery much related in the context of undergraduate medical
education.

Limitations

Theinvestigated variables, resilience, learning approaches, and
stress-coping strategies, areindividual traits; students’ learning
history before they joined MBRU is unknown, so our research
will not be able to address this specific aspect. Investigating
this aspect would be difficult asthe MBRU student pool draws
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as more than 80% of our students are women, which has shown
to have an effect on the investigated variables [50,51].

Conclusions

Results from the different psychoeducational instruments will
institute the associative and extrapolative multidimensionality
of the different variables in envisaging academic performance
of medical students. To our knowledge, no study exploring the
multidimensional association of learning approach, resilience,
stress-coping strategies, and academic performance in
undergraduate medical students has been pursued [52].

Additionally, thisresearch will validate and expand on previous
research on theimportance of resilience and its association with
academic stress and coping strategies in medical students
[53,54]. Study results may initiate a framework for assessing
psychoeducational variableswhile admitting studentsto medical
school or during counseling as part of psychoeducational
services.
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Future studies from this research should investigate the integrate the studied variables in different models of medical
associations of the studied psychoeducational variables with curricula [58,59], adding to the understanding of the role of
academic emotions or insufficient approaches of stress meta-motivationa and meta-affective approaches during
management, [55-57]. Study results can initiate strategies to  learning in medical school [60].

Conflictsof Interest
None declared.

Multimedia Appendix 1

Modified Approaches and Study Skills Inventory for Students [32] questionnaire.
[PDE File (Adobe PDF File)180 KB-Multimedia Appendix 1]

Multimedia Appendix 2

The 25-item Resilience Scale of Wagnild and Young [35].
[PDFE File (Adobe PDF File)172 KB-Multimedia Appendix 2]

Multimedia Appendix 3

The 13-item Coping Scale.
[PDF File (Adobe PDF File)181 KB-Multimedia Appendix 3]

References

1.

Shoaib M, Afzal A, Aadil M. “Medical students’ burn out: need of student mentor and support groups and emational
resilience skillstraining to be a part of medical school curriculum. Adv Med Educ Pract 2017;8:179-180 [FREE Full text]
[doi: 10.2147/AMEP.S132809] [Medline: 28280403]

2. Smith J. Reflecting in the swampy lowlands. BMJ 2004 Aug 26;329(7464):-f. [doi: 10.1136/bmj.329.7464.0-f]

3.  Hill MR, Goicochea S, Merlo LJ. In their own words: stressors facing medical students in the millennial generation. Med
Educ Online 2018 Dec;23(1):1530558 [FREE Full text] [doi: 10.1080/10872981.2018.1530558] [Medline: 30286698]

4. Rosal MC, OckenelS, Ockene JK, Barrett SV, MaY, Hebert JR. A longitudinal study of students' depression at one medical
school. Acad Med 1997 Jun;72(6):542-546. [Medline: 9200590]

5. Compton MT, CarreraJ, Frank E. Stress and depressive symptoms/dysphoria among US medical students: results from a
large, nationally representative survey. JNerv Ment Dis 2008 Dec;196(12):891-897. [doi: 10.1097/NM D.0b013e3181924d03]
[Medline: 19077856]

6.  Kaotter T, Wagner J, Briiheim L, Voltmer E. Perceived Medical Schoal stress of undergraduate medical students predicts
academic performance: an observational study. BMC Med Educ 2017 Dec 16;17(1):256 [FREE Full text] [doi:
10.1186/s12909-017-1091-0] [Medline: 29246231]

7. ToewsJA, Lockyer IM, Dobson DJ, Simpson E, Brownell AK, BrenneisF, et al. Analysis of stress levels among medical
students, residents, and graduate students at four Canadian schools of medicine. Acad Med 1997 Nov;72(11):997-1002.
[Medline: 9387825]

8.  Stecker T. Well-being in an academic environment. Med Educ 2004 May;38(5):465-478. [doi:
10.1046/j.1365-2929.2004.01812.x] [Medline: 15107080]

9. Dyrbye LN, Power DV, Massie FS, Eacker A, Harper W, Thomas MR, et al. Factors associated with resilience to and
recovery from burnout: a prospective, multi-institutional study of US medical students. Med Educ 2010 Oct;44(10):1016-1026.
[doi: 10.1111/j.1365-2923.2010.03754.x] [Medline: 20880371]

10. Mosley TH, Perrin SG, Neral SM, Dubbert PM, Grothues CA, Pinto BM. Stress, coping, and well-being among third-year
medical students. Acad Med 1994 Sep;69(9):765-767. [Medline: 8074778]

11. Neumann M, Edelhduser F, Tauschel D, Fischer MR, Wirtz M, Woopen C, et al. Empathy decline and its reasons: a
systematic review of studies with medical students and residents. Acad Med 2011 Aug;86(8):996-1009. [doi:
10.1097/ACM.0b013e318221e615] [Medline: 21670661]

12. Dyrbye LN, Harper W, Durning SJ, Moutier C, Thomas MR, Massie FS, et a. Patterns of distressin US medical students.
Med Teach 2011;33(10):834-839. [doi: 10.3109/0142159X.2010.531158] [Medline: 21942482]

13. LinnBS, ZeppaR. Stressin junior medical students: relationship to personality and performance. JMed Educ 1984
Jan;59(1):7-12. [Medline: 6690704]

14. Hojat M, Robeson M, Damjanov |, Veloski JJ, Glaser K, Gonnella JS. Students' psychosocial characteristics as predictors
of academic performance in medical school. Acad Med 1993 Aug;68(8):635-637. [Medline: 8352877]

15. delaFuente-Arias J. Theory of sdlf- vs. externally-regulated learning: fundamentals, evidence, and applicability. Front
Psychol 2017;8:1675 [FREE Full text] [doi: 10.3389/fpsyg.2017.01675] [Medline: 29033872]

https://www.researchprotocols.org/2019/9/e14677 JMIR Res Protoc 2019 | vol. 8 | iss. 9| €14677 | p. 9

RenderX

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=resprot_v8i9e14677_app1.pdf&filename=9bcaebf43bd806ddaff38cea52245916.pdf
https://jmir.org/api/download?alt_name=resprot_v8i9e14677_app1.pdf&filename=9bcaebf43bd806ddaff38cea52245916.pdf
https://jmir.org/api/download?alt_name=resprot_v8i9e14677_app2.pdf&filename=52cb4d433a4511c8a259e90b142f9e0f.pdf
https://jmir.org/api/download?alt_name=resprot_v8i9e14677_app2.pdf&filename=52cb4d433a4511c8a259e90b142f9e0f.pdf
https://jmir.org/api/download?alt_name=resprot_v8i9e14677_app3.pdf&filename=0c7f22741dcef8cfdacb1c9112c456ba.pdf
https://jmir.org/api/download?alt_name=resprot_v8i9e14677_app3.pdf&filename=0c7f22741dcef8cfdacb1c9112c456ba.pdf
https://dx.doi.org/10.2147/AMEP.S132809
http://dx.doi.org/10.2147/AMEP.S132809
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28280403&dopt=Abstract
http://dx.doi.org/10.1136/bmj.329.7464.0-f
http://europepmc.org/abstract/MED/30286698
http://dx.doi.org/10.1080/10872981.2018.1530558
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30286698&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9200590&dopt=Abstract
http://dx.doi.org/10.1097/NMD.0b013e3181924d03
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19077856&dopt=Abstract
https://bmcmededuc.biomedcentral.com/articles/10.1186/s12909-017-1091-0
http://dx.doi.org/10.1186/s12909-017-1091-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29246231&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9387825&dopt=Abstract
http://dx.doi.org/10.1046/j.1365-2929.2004.01812.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15107080&dopt=Abstract
http://dx.doi.org/10.1111/j.1365-2923.2010.03754.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20880371&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8074778&dopt=Abstract
http://dx.doi.org/10.1097/ACM.0b013e318221e615
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21670661&dopt=Abstract
http://dx.doi.org/10.3109/0142159X.2010.531158
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21942482&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=6690704&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8352877&dopt=Abstract
https://dx.doi.org/10.3389/fpsyg.2017.01675
http://dx.doi.org/10.3389/fpsyg.2017.01675
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29033872&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Banerjecet a

16. Jadad AR, McQuay HJ. Searching the literature. Be systematic in your searching. BMJ 1993 Jul 03;307(6895):66 [FREE
Full text] [doi: 10.1136/bmj.307.6895.66-a] [Medline: 8343701]

17. delaFuenteJ, Sander B, Martinez-Vicente M, VeraM, Garzon A, Fadda S. Combined effect of levelsin personal
self-regulation and regulatory teaching on meta-cognitive, on meta-motivational, and on academic achievement variables
inundergraduate students. Front Psychol 2017;8:232 [FREE Full text] [doi: 10.3389/fpsyq.2017.00232] [Medline: 28280473]

18. Garzon-Umerenkova A, delaFuente J, Amate J, Paoloni PV, Fadda S, Pérez JF. A linear empirical model of self-regulation
on flourishing, health, procrastination, and achievement, among university students. Front Psychol 2018;9:536 [ FREE Full
text] [doi: 10.3389/fpsyq.2018.00536] [Medline: 29706922]

19. Greenhill J, Fielke KR, Richards JN, Walker LJ, Walters LK. Towards an understanding of medical student resiliencein
longitudinal integrated clerkships. BMC Med Educ 2015 Aug 21;15:137 [FREE Full text] [doi: 10.1186/s12909-015-0404-4]
[Medline: 26292832]

20. Cicchetti D. Resilience under conditions of extreme stress: amultilevel perspective. World Psychiatry 2010 Oct;9(3):145-154
[FREE Full text] [Medline: 20975856]

21. Eley DS, Stallman H. Where does medical education stand in nurturing the 3Rsin medical students: responsihility, resilience
and resolve? Med Teach 2014 Oct;36(10):835-837. [doi: 10.3109/0142159X.2014.917159] [Medline: 25072531]

22. McKennaKM, Hashimoto DA, Maguire MS, Bynum WE. The missing link: connection isthe key to resilience in medical
education. Acad Med 2016 Dec;91(9):1197-1199. [doi: 10.1097/ACM.0000000000001311] [Medline: 27438155]

23. Olson K, Kemper KJ, Mahan JD. What factors promote resilience and protect against burnout in first-year pediatric and
medicine-pediatric residents? J Evid Based Complementary Altern Med 2015 Jul;20(3):192-198. [doi:
10.1177/2156587214568894] [Medline: 25694128]

24. Folkman S, Moskowitz JT. Coping: pitfalls and promise. Annu Rev Psychol 2004;55:745-774. [doi:
10.1146/annurev.psych.55.090902.141456] [Medline: 14744233]

25. Hamaideh SH. Stressors and reactions to stressors among university students. Int J Soc Psychiatry 2011 Jan;57(1):69-80.
[doi: 10.1177/0020764009348442] [Medline: 21252357]

26. Soucy Chartier |, Gaudreau P, Fecteau M. From dispositional affect to academic goal attainment: the mediating role of
coping. Anxiety Stress Coping 2011 Jan;24(1):43-58. [doi: 10.1080/10615801003725360] [Medline: 20358428]

27. Nakano K. Coping strategies and psychological symptomsin a Japanese sample. J Clin Psychol 1991 May;47(3):346-350.
[Medline: 2066401]

28. TartasM, Wakiewicz M, Budziriski W, Majkowicz M, Wdjcikiewicz K, Zdun-RyZewska A. The coping strategies during
medical education predict style of successin medical career: a 10-year longitudinal study. BMC Med Educ 2016 Jul
22;16:186 [FREE Full text] [doi: 10.1186/s12909-016-0706-1] [Medline: 27444777)

29. BiggsJ. Approachesto learning and to essay writing. In: Learning Strategies and Learning Styles. New York: Springer;
1988.

30. EntwistleN, Tait H, McCune V. Patterns of response to an approaches to studying inventory across contrasting groups and
contexts. Eur J Psychol Educ 2000 Mar;15(1):33-48. [doi: 10.1007/BF03173165]

31. DolmansD, LoyensS, MarcqH, GijbelsD. Deep and surfacelearning in problem-based learning: areview of theliterature.
Adv Health Sci Educ Theory Pract 2016 Dec;21(5):1087-1112 [FREE Full text] [doi: 10.1007/s10459-015-9645-6] [Medline:
26563722]

32. AkhrasA. A Single Center Cross-Sectional Study Investigating the Learning Approaches in Undergraduate Medical
Education [student research project]. Dubai: Basic Medical Sciences, Mohammed Bin Rasheed University of Medicine
and Health Sciences; Jun 2018.

33. Reid WA, Evans P, Duvall E. Medical students approaches to learning over afull degree programme. Med Educ Online
2012;17 [FREE Full text] [doi: 10.3402/me0.v17i0.17205] [Medline: 22927717]

34. Nakamura A, Osonoi T, Terauchi Y. Relationship between urinary sodium excretion and pioglitazone-induced edema. J
DiabetesInvestig 2010 Oct 19;1(5):208-211 [FREE Full text] [doi: 10.1111/].2040-1124.2010.00046.x] [Medline: 24843434]

35. Connor KM, Davidson JRT. Development of a new resilience scale: the Connor-Davidson Resilience Scale (CD-RISC).
Depress Anxiety 2003;18(2):76-82. [doi: 10.1002/da.10113] [Medline: 12964174]

36. Wagnild GM, Young HM. Development and psychometric eval uation of the Resilience Scale. INursMeas 1993;1(2):165-178.
[Medline: 7850498]

37. Wagnild G. A review of the Resilience Scale. JNurs Meas 2009;17(2):105-113. [Medline: 19711709]

38. Holahan CJ, Moos RH. Personal and contextual determinants of coping strategies. J Pers Soc Psychol 1987
May;52(5):946-955. [Medline: 3585703]

39. Hamby S, Grych J, Banyard V. Life Paths measurement packet: finalized scales. Sewanee: Life Paths Research Program;
2015. URL: https://www.lifepathsresearch.org/wp-content/upl oads/

Life-Paths-M easurement-Packet-finalized-scal es-Aug-2015.pdf [accessed 2019-07-05]

40. Spitzberg B, Cupach W. Studiesin Applied Interpersonal Communication. First Edition. Thousand Oaks. Sage; 2008.

41. BanerjeeY, Tambi R, Gholami M, Alsheikh-Ali A, Bayoumi R, Lansberg P. Augmenting flexnerism via twitterism: need
for integrating social media application in blueprinting pedagogical strategies for undergraduate medical education. IMIR
Med Educ 2019 Mar 25;5(1):e12403 [FREE Full text] [doi: 10.2196/12403] [Medline: 30907736]

https://www.researchprotocols.org/2019/9/e14677 JMIR Res Protoc 2019 | vol. 8 | iss. 9| €14677 | p. 10

(page number not for citation purposes)


http://europepmc.org/abstract/MED/8343701
http://europepmc.org/abstract/MED/8343701
http://dx.doi.org/10.1136/bmj.307.6895.66-a
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8343701&dopt=Abstract
https://dx.doi.org/10.3389/fpsyg.2017.00232
http://dx.doi.org/10.3389/fpsyg.2017.00232
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28280473&dopt=Abstract
https://dx.doi.org/10.3389/fpsyg.2018.00536
https://dx.doi.org/10.3389/fpsyg.2018.00536
http://dx.doi.org/10.3389/fpsyg.2018.00536
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29706922&dopt=Abstract
https://bmcmededuc.biomedcentral.com/articles/10.1186/s12909-015-0404-4
http://dx.doi.org/10.1186/s12909-015-0404-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26292832&dopt=Abstract
https://onlinelibrary.wiley.com/resolve/openurl?genre=article&sid=nlm:pubmed&issn=1723-8617&date=2010&volume=9&issue=3&spage=145
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20975856&dopt=Abstract
http://dx.doi.org/10.3109/0142159X.2014.917159
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25072531&dopt=Abstract
http://dx.doi.org/10.1097/ACM.0000000000001311
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27438155&dopt=Abstract
http://dx.doi.org/10.1177/2156587214568894
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25694128&dopt=Abstract
http://dx.doi.org/10.1146/annurev.psych.55.090902.141456
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14744233&dopt=Abstract
http://dx.doi.org/10.1177/0020764009348442
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21252357&dopt=Abstract
http://dx.doi.org/10.1080/10615801003725360
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20358428&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2066401&dopt=Abstract
https://bmcmededuc.biomedcentral.com/articles/10.1186/s12909-016-0706-1
http://dx.doi.org/10.1186/s12909-016-0706-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27444777&dopt=Abstract
http://dx.doi.org/10.1007/BF03173165
http://europepmc.org/abstract/MED/26563722
http://dx.doi.org/10.1007/s10459-015-9645-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26563722&dopt=Abstract
http://europepmc.org/abstract/MED/22927717
http://dx.doi.org/10.3402/meo.v17i0.17205
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22927717&dopt=Abstract
https://doi.org/10.1111/j.2040-1124.2010.00046.x
http://dx.doi.org/10.1111/j.2040-1124.2010.00046.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24843434&dopt=Abstract
http://dx.doi.org/10.1002/da.10113
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12964174&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7850498&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19711709&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3585703&dopt=Abstract
https://www.lifepathsresearch.org/wp-content/uploads/Life-Paths-Measurement-Packet-finalized-scales-Aug-2015.pdf
https://www.lifepathsresearch.org/wp-content/uploads/Life-Paths-Measurement-Packet-finalized-scales-Aug-2015.pdf
http://mededu.jmir.org/2019/1/e12403/
http://dx.doi.org/10.2196/12403
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30907736&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Banerjecet a

42.

43.

45,
46.
47.
48.
49,
50.

51.

52.

53.

55.

56.

57.

58.

59.

60.

Banerjee Y, Azar AJ, Tuffnell C, Lansberg PJ, Bayoumi R, Davis D. A novel 6D-approach to radically transform
undergraduate medical education: preliminary reflections from MBRU. BMC Med Educ 2018 Dec 12;18(1):304 [FREE
Full text] [doi: 10.1186/s12909-018-1402-0] [Medline: 30541527]

Tambi R, Bayoumi R, Lansberg P, Banerjee Y. Blending Gagne's instructional model with Peyton's approach to design an
introductory bioinformatics lesson plan for medical students: proof-of-concept study. IMIR Med Educ 2018 Oct
25;4(2):e11122 [FREE Full text] [doi: 10.2196/11122] [Medline: 30361192]

Abésolo I, TsuchiyaA. Egalitarianism and altruism in health: some evidence of their relationship. Int J Equity Health 2014
Feb 06;13:13 [FREE Full text] [doi: 10.1186/1475-9276-13-13] [Medline: 24502318]

Capp S, Savage S, Clarke V. Exploring distributive justice in health care. Aust Health Rev 2001;24(2):40-44. [Medline:
11496470]

Rich EC, Gifford G, Luxenberg M, Dowd B. The relationship of house staff experience to the cost and quality of inpatient
care. AMA 1990 Feb 16;263(7):953-957. [Medline: 2299762]

Perry RP. It's ok to get sick in July. JAMA 1990 Feb 16;263(7):994. [Medline: 2299769]

Milgram S. Behavioral Study of Obedience. J Abnorm Psychol 1963 Oct;67:371-378. [Medline: 14049516]

World Medical Association. World Medical Association Declaration of Helsinki: ethical principles for medical research
involving human subjects. AMA 2013 Nov 27;310(20):2191-2194. [doi: 10.100V/jama.2013.281053] [Medline: 24141714]
Stéber J. Dimensions of test anxiety: relations to ways of coping with pre-exam anxiety and uncertainty. Anxiety Stress
Coping 2004 Sep;17(3):213-226. [doi: 10.1080/10615800412331292615]

Rubin M, Scevak J, Southgate E, Macqueen S, Williams P, Douglas H. Older women, deeper learning, and greater satisfaction
at university: age and gender predict university students' learning approach and degree satisfaction. J Diversity Higher
Educ 2018 Mar;11(1):82-96. [doi: 10.1037/dhe0000042]

ErschensR, Loda T, Herrmann-Werner A, Keifenheim KE, Stuber F, Nikendei C, et al. Behaviour-based functional and
dysfunctional strategies of medical studentsto cope with burnout. Med Educ Online 2018 Dec;23(1):1535738 [ FREE Full
text] [doi: 10.1080/10872981.2018.1535738] [Medline: 30371222]

Yoo HH, Park KH. [Relationships among emotional intelligence, ego-resilience, coping efficacy, and academic stressin
medical students]. Korean JMed Educ 2015 Sep;27(3):187-193 [FREE Full text] [doi: 10.3946/kjme.2015.27.3.187]
[Medline: 26330069]

Slavin SJ, Schindler DL, Chibnall JT. Medical student mental health 3.0: improving student wellness through curricular
changes. Acad Med 2014 Apr;89(4):573-577 [FREE Full text] [doi: 10.1097/ACM .0000000000000166] [Medline: 24556765]
AyaaEE, Roseman D, Winseman JS, Mason HRC. Prevalence, perceptions, and consegquences of substance use in medical
students. Med Educ Online 2017;22(1):1392824 [FREE Full text] [doi: 10.1080/10872981.2017.1392824] [Medline:
29072119]

Talih F, Daher M, Daou D, Ajaltouni J. Examining burnout, depression, and attitudes regarding drug use among lebanese
medical students during the 4 years of medical school. Acad Psychiatry 2018 Apr;42(2):288-296. [doi:
10.1007/s40596-017-0879-x] [Medline: 29396837]

Rotenstein LS, Ramos MA, Torre M, Segal JB, Peluso MJ, Guille C, et a. Prevalence of depression, depressive symptoms,
and suicidal ideation among medical students: asystematic review and meta-analysis. JAMA 2016 Dec 06;316(21):2214-2236
[FREE Full text] [doi: 10.1001/jama.2016.17324] [Medline: 27923088]

Bird A, Martinchek M, Pincavage AT. A curriculum to enhance resilience in internal medicine interns. J Grad Med Educ
2017 Oct;9(5):600-604 [FREE Full text] [doi: 10.4300/JGME-D-16-00554.1] [Medline: 29075380]

Passi V. Devel oping resilience throughout the continuum of medical education. Perspect Med Educ 2014 Nov;3(5):329-331
[FREE Full text] [doi: 10.1007/s40037-014-0140-1] [Medline: 25395227]

Whitcomb ME. More on competency-based education. Acad Med 2004 Jun;79(6):493-494. [Medline: 15165966]

Abbreviations

ASSIST: Approaches and Study Skills Inventory for Students

CLSPS: competence of learning, studying, and performing under stress

IRB: institutional review board

MBBS: Bachelor of Medicine, Bachelor of Surgery

MBRU: Mohammed Bin Rashid University of Medicine and Health Sciences

https://www.researchprotocols.org/2019/9/e14677 JMIR Res Protoc 2019 | vol. 8 |iss. 9| 14677 | p. 11

(page number not for citation purposes)


https://bmcmededuc.biomedcentral.com/articles/10.1186/s12909-018-1402-0
https://bmcmededuc.biomedcentral.com/articles/10.1186/s12909-018-1402-0
http://dx.doi.org/10.1186/s12909-018-1402-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30541527&dopt=Abstract
http://mededu.jmir.org/2018/2/e11122/
http://dx.doi.org/10.2196/11122
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30361192&dopt=Abstract
https://equityhealthj.biomedcentral.com/articles/10.1186/1475-9276-13-13
http://dx.doi.org/10.1186/1475-9276-13-13
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24502318&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11496470&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2299762&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2299769&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14049516&dopt=Abstract
http://dx.doi.org/10.1001/jama.2013.281053
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24141714&dopt=Abstract
http://dx.doi.org/10.1080/10615800412331292615
http://dx.doi.org/10.1037/dhe0000042
http://europepmc.org/abstract/MED/30371222
http://europepmc.org/abstract/MED/30371222
http://dx.doi.org/10.1080/10872981.2018.1535738
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30371222&dopt=Abstract
https://dx.doi.org/10.3946/kjme.2015.27.3.187
http://dx.doi.org/10.3946/kjme.2015.27.3.187
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26330069&dopt=Abstract
http://Insights.ovid.com/pubmed?pmid=24556765
http://dx.doi.org/10.1097/ACM.0000000000000166
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24556765&dopt=Abstract
http://europepmc.org/abstract/MED/29072119
http://dx.doi.org/10.1080/10872981.2017.1392824
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29072119&dopt=Abstract
http://dx.doi.org/10.1007/s40596-017-0879-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29396837&dopt=Abstract
http://europepmc.org/abstract/MED/27923088
http://dx.doi.org/10.1001/jama.2016.17324
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27923088&dopt=Abstract
http://europepmc.org/abstract/MED/29075380
http://dx.doi.org/10.4300/JGME-D-16-00554.1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29075380&dopt=Abstract
http://europepmc.org/abstract/MED/25395227
http://dx.doi.org/10.1007/s40037-014-0140-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25395227&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15165966&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Banerjecet a

Edited by G Eysenbach; submitted 12.05.19; peer-reviewed by KH Tan; comments to author 20.05.19; revised version received
11.06.19; accepted 11.06.19; published 19.09.19

Please cite as.

Banerjee Y, Akhras A, Khamis AH, Alsheikh-Ali A, Davis D

Investigating the Rel ationship Between Resilience, Stress-Coping Strategies, and Learning Approachesto Predict Academic Performance
in Undergraduate Medical Sudents: Protocol for a Proof-of-Concept Sudy

JMIR Res Protoc 2019;8(9):€14677

URL: https://www.researchprotocols.org/2019/9/e14677

doi: 10.2196/14677

PMID: 31538947

©Yagnavalka Banerjee, Aya Akhras, Amar Hassan Khamis, Alawi Alsheikh-Ali, David Davis. Originally published in IMIR
Research Protocols (http://www.researchprotocols.org), 19.09.2019 Thisis an open-access article distributed under the terms of
the Creative Commons Attribution License (https.//creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work, first published in IMIR Research Protocols, is properly
cited. The complete bibliographic information, alink to the original publication on http://www.researchprotocols.org, as well as
this copyright and license information must be included.

https://www.researchprotocols.org/2019/9/e14677 JMIR Res Protoc 2019 | vol. 8 |iss. 9| €14677 | p. 12
(page number not for citation purposes)

RenderX


https://www.researchprotocols.org/2019/9/e14677
http://dx.doi.org/10.2196/14677
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31538947&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

