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ABSTRACT

Theory: Medical programs have turned to mindfulness-based initiatives to help reduce student
distress and promote healthy coping within the learning environment. However, little
attention has been paid to how fulfillment of medical students’ basic psychological needs
(autonomy, competence, and relatedness) impacts their capacity to be mindful and cope
with stress. Self-Determination Theory (SDT) posits that mindfulness facilitates adaptive
coping and wellness, in large part because of need fulfillment. Hypotheses: Using SDT as a
lens, it is hypothesized that medical students’ resilience and, to a greater extent, need
fulfillment in medical school, will mediate the relationship between their mindfulness and
coping reactions to stress. Method: One-hundred-ninety-seven medical students from the
University of Saskatchewan were recruited to participate in this study: 71 first year, 58second
year, and 36 third and fourth year, each. Students completed an anonymous survey, measuring
need fulfillment in medical school, mindfulness, resilience, and frequent use of various
adaptive and maladaptive coping strategies. We assessed the extent that need fulfillment
and resilience mediated the relationship between mindfulness and coping styles.
Results: Need satisfaction and resilience fully mediated the relationship between mindfulness
and adaptive coping. Conversely, need frustration and resilience partially mediated the
relationship between mindfulness and maladaptive coping. Need fulfillment was a stronger
mediator than resilience in both coping models. Conclusions: Findings suggest that increased
supports for medical students’ resilience and basic psychological needs may promote their
mindfulness, and in turn, their ability to respond more adaptively and less maladaptively
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to stressors they face in medical school.

Introduction

During medical school, students’ motivation and
well-being are at risk of deteriorating."” In light of
this, medical educators are progressively exploring
ways to reduce distress and support learner well-being.
Accordingly, many institutions have started to imple-
ment mindfulness-based training for medical students:
to buffer stress, promote resilience, and facilitate
healthy coping. Little is known, however, about the
roles that resilience and, in particular, psychological
need fulfillment (autonomy, competence, and related-
ness) play in shaping students’ mindfulness and coping
behaviors. Self-Determination Theory (SDT) considers
environmental supports or barriers to meeting these
needs as essential for wellness. Grounded in SDT, this
study explores the extent that medical students’ resil-
ience and need fulfillment mediate the relationship

between their mindfulness and adaptive versus mal-
adaptive coping. Studying this is important for under-
standing the processes involved in medical student
stress and how they deal with it during their medical
education. In turn, this research may help medical
programs to develop wellness curriculums and teach-
ing approaches that promote medical students’ moti-
vation, development, and well-being.

Coping in medical school

Medical school can be highly stressful and requires
learners to cope in healthy ways.>* Coping is defined
here as a conscious effort to regulate emotions, cog-
nition, behavior, and the environment, in response
to stress.” Coping is a process that can be divided
into two broad categories: problem-focused and
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emotion-focused.®” Within emotion-focused coping,
we then find two types of strategies: active (e.g., vent-
ing, seeking social support) and avoidant (e.g., denial,
self-blame, substance use). Of note, there is also evi-
dence of a meaning-focused type of coping, in which
people draw on their beliefs and values (e.g., religious
or spiritual) to generate positive emotions during
difficult circumstances.® As such, an important quality
in stress-related research is coping reactions.’

It is generally accepted that active,
problem-focused coping (e.g., planning) is more
adaptive for well-being than passive, emotion-focused
coping (e.g., denial). The exception is if the person
has little or no control over the stressor, when
emotion-focused coping may become adaptive.®”
Research on learner coping in medical education
supports these principles. For instance, studies
among medical students have found that more
active (e.g., seeking social support) versus passive
(e.g., drinking alcohol) coping strategies were asso-
ciated with lower levels of burnout, less moral dis-
tress, and greater resilience.!®'? The latter study
also highlighted that, while the prevalence of burn-
out is well-established among medical students, still
little is known about the types of coping strategies
they use to mitigate distress, and whether those
strategies might predispose certain subsets of stu-
dents to experience mental health disturbances.

Resilience

Resilience has been characterized in various ways,
partly because it has been conceptualized as a trait,
process, or outcome.'’ Resilience is defined here as
one’s ability to thrive despite adversity (e.g., to tol-
erate experiences such as change, personal problems,
illness, pressure, failure, and painful feelings).!* As
these are common challenges that students may
directly (i.e., themselves) or indirectly (i.e., through
patients or peers) face during medical school, medical
institutions have sought ways to bolster student resil-
ience, to help them cope with stress more
effectively.'"!>!> However, emerging research suggests
that this may be less beneficial than once was
thought. For example, a survey of 5,445 physicians
showed that they had significantly higher resilience
than the general US population, but even the most
resilient doctors still had high rates of burnout.'® The
authors of this study therefore recommended alter-
native solutions to address physician distress, beyond
focusing on personal resilience, such as improving
systems-level issues and workplace environments.
Other studies are complimentary, showing that many
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resilient physicians are still at high risk for burnout
and maladaptive coping.'”

Mindfulness

Given coping often relies on conscious volitional
efforts, it follows that more mindful individuals would
be more adept at accurately appraising and responding
adaptively to stress, than those who function more
unconsciously and reactively.'® Mindfulness is defined
here, according to Brown & Ryans!” definition, as a
receptive awareness of and attention to present
moment experiences. Indeed, studies suggest that
mindfulness encourages well-being, in part by aug-
menting one’s reasoning capacity and emotional reg-
ulation.'’®?® In line with this theory, research shows
that more mindful individuals are often more resilient
and view stressful events as challenging rather than
stressful.?! As a result, they tend to respond to stress-
ors less defensively and engage in more adaptive ver-
sus maladaptive coping strategies.”'®?? For instance,
a study of undergraduates found that resilience par-
tially mediated the relationship between mindfulness,
positive and negative affect, and life satisfaction.?’
While support for these phenomena are
well-documented,?*?® and mindfulness has garnered
much interest in medical education,?”?® an important
determinant of mindfulness that has received little
attention is basic psychological need fulfillment, as
described by Self-Determination Theory (SDT).%

Basic psychological needs

SDT#? is one of the leading theories of human moti-
vation and well-being. It posits that for individuals
to function optimally and thrive, they universally
require ongoing fulfillment of three basic psycholog-
ical needs—autonomy (sense of volition), competence
(sense of efficacy), and relatedness (sense of caring
relationships).?” According to SDT, environments that
support these needs will promote well-being, while
environments that thwart them will constrain it and
provoke stress.?”?! Studies concerning basic psycho-
logical needs and learning environments, in the
broader context of health professions and medical
education, support this theory.?%

According to SDT, mindfulness is an important
determinant of well-being because it facilitates auton-
omous functioning.'®!® Brown & Ryan'® suggest this
is because individuals that are high in mindfulness—
whom are more aware of and attentive to their inter-
nal and external experiences—are more attuned to
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environmental cues associated with need fulfillment,
which leads them to act in ways that are congruent
with their intrinsic values and that buffer feelings of
stress. Other educational studies support this notion,
suggesting that need fulfillment is a key mechanism
in the relationship between mindfulness and
well-being.***” In contrast to SDT, emotional regula-
tion, decreased rumination, and reperceiving have
also been proposed as mechanisms to explain the
relation between mindfulness and lower distress
levels.?®3?

Brown & Ryan'’ explained that mindfulness tends
to relate more strongly to lower levels of negative
affect than higher levels of positive affect. Thus, the
mechanism between mindfulness and need fulfillment
may differ depending on whether the mental health
outcome is positive or negative. A fitting example of
this is a study of military college cadets, which con-
currently investigated resilience and need satisfaction
as mediators of the relationship between mindfulness
and positive and negative affect.** They found that
both mediators were significant but captured less
variance in the model of negative versus positive
affect, and that the cadets’ need satisfaction was a
stronger mediator of their mental health than their
resilience was. Other studies have reported similar
results, with negative affect and depression as
outcomes.*

Methods
Current study

Previous research has identified sources of medical
student stress, and that mindfulness and resilience are
important determinants of adaptive coping in medical
school.#"* Studies on medical students have also
linked need fulfillment to resilience and well-being,***
and types of coping to rates of perceived stress and
burnout.**> However, the relationship between mind-
fulness, resilience, and basic psychological needs, in
coping with stress, has not been concurrently inves-
tigated in this context. From an SDT perspective,
this is a key consideration, particularly in view that
need fulfillment and mindfulness are central to
healthy coping and wellness,'®!®?” and because learn-
ing environments in medicine are known to be
uniquely demanding and potentially thwarting of
students’ psychological needs.**** To address this
gap in the literature, the current study explores how
resilience and need fulfillment in medical school
mediate the relationship between students’ mindful-
ness and adaptive versus maladaptive coping. It

extends our prior work on how medical students’
mindfulness and need fulfillment impact their per-
ceived stress.?’

Based on SDT’s postulates on mindfulness, coping,
and basic psychological needs, our hypotheses are
that: a) higher mindfulness will relate to more adap-
tive and less maladaptive coping, along with higher
resilience and need satisfaction. Second, because
stronger relationships have been reported between
mindfulness and positive versus negative affect, b)
need satisfaction will fully mediate the association
between mindfulness and adaptive coping, whereas
need frustration will partially mediate that between
mindfulness and maladaptive coping. Finally, we
hypothesize that: ¢) need fulfillment will be a stronger
mediator of students’ coping responses to stress, than
their resilience. To test the validity of these hypoth-
eses, two sets of mediation analyses were conducted.
These examined whether mindfulness had a significant
impact on adaptive coping because of the mediators,
resilience and need satisfaction, and likewise for mal-
adaptive coping because of the mediators, resilience
and need frustration.

Participants & procedure

All 400 medical students from first to fourth year
of the medical program at the University of
Saskatchewan were invited to participate in the pres-
ent study. Participants completed an anonymous
online survey, which measured their basic psycho-
logical need satisfaction and frustration in medical
school, mindfulness, resilience, and how frequently
they used various coping strategies in response to
different situational stressors (see Measures). The
survey included information about the study and was
open for eight weeks at the end of the academic
year. Participation was voluntary, all provided
informed consent, and all were assured their confi-
dentiality would be maintained.

The response rate was 214 (54%). However, 17 par-
ticipants were excluded from analysis for not complet-
ing at least half of the scales. This left a total of 197
(49%), including 92 males (47%) and 105 females
(53%)—36% in first year, 29% in second year, 18% in
third year, and 18% in fourth year. Students’ mean age
was 25.9years (SD=3.7) and ranged from 21-44 years.

Ethical approval

This research received ethical approval from the
University of Saskatchewan Research Ethics Board
(BEH #18-130).



Measures

Mindful Attention & Awareness Scale (MAAS).*® The
MAAS is a 15-item scale that measures people’s dispo-
sitional and state mindfulness. It has been validated
and is widely used in health-related research. It consists
of statements about everyday experiences and asks
respondents to indicate how frequently they currently
have each experience on a 6-point scale, from 1 (almost
always) to 6 (almost never). Example statements include:
“I could be experiencing some emotion and not be
conscious of it until sometime later” and “I forget a
person’s name almost as soon as I've been told it for
the first time” The wording of the original stem was
modified slightly, to cue students to their experiences
in medical school. For instance, whereas part of the
original directions read, “Using the 1-6 scale below,
please indicate how frequently or infrequently you cur-
rently have each experience,” we added the words “in
medical school” to the end of this sentence.

Basic Psychological Needs Satisfaction and Frustration
Scale (BPNSF).* This 24-item scale measures satisfac-
tion and frustration of peoples’ basic psychological
needs for autonomy, competence, and relatedness,
based on SDT. It has been validated and has demon-
strated strong reliability and construct validity. The
scale poses questions about the kinds of experiences
people currently have in their lives. Participants then
rate how true each statement is for them on a 5-point
scale, from 1 (not true at all) to 5 (completely true).
Some example statements are: “I feel that the people
I care about also care about me,” “I feel a sense of
choice and freedom in the things I undertake,” and
“I feel confident that I can do things well” The word-
ing of the stem was modified slightly, to reflect stu-
dents’ experiences throughout their year in medical
school. For instance, to the original stem’s directions:
“...Below, we ask you about the kind of experiences
you actually have in your life,” and “..You can choose
from 1 to 5 to indicate the degree to which the state-
ment is true for you at this point in your life,” we
added the words “in medical school” at the end.

Connor Davidson Resilience Scale (CD-RISC 10).'
The 10-item CD-RISC measures peoples’ resilience and
has been validated in health sciences research. It
includes a series of statements that deal with overcom-
ing adversity, which is a common theme in medical
school. Participants are then asked to consider how
each statement applies to them over the past month
and to indicate their level of agreement on a 5-point
scale, from 0 (not true at all) to 4 (true nearly all the
time). Several example statements include: “I try to see
the humorous side of things when I am faced with
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problems” and “I am able to handle unpleasant or
painful feelings like sadness, fear, and anger” We mod-
ified the original stem to reflect students’ experiences
in medical school. For instance, the original directions:
“For each item, please select the number that best
indicates how much you agree with the following state-
ments as they apply to you over the last month,” were
modified to read, “..as they apply to you over the last
year in medical school”

The Brief COPE.° The Brief COPE is a 28-item
scale that consists of 14 two-item factors. It presents
a series of situational statements and measures how
frequently people use a range of distinct adaptive and
maladaptive coping reactions to stress: active coping,
planning, positive reframing, acceptance, emotional
and instrumental support, humor, religion, denial,
venting, self-distraction, behavioral disengagement,
and self-blame. Participants rate how frequently they
use each coping strategy on a scale from 0 (I haven’t
been doing this at all) to 3 (I've been doing this a lot).
Some example statements are: For planning—"T've been
thinking hard about what steps to take”; for positive
reframing—"T've been trying to look for something
good in what is happening”; for self-distraction—"T've
been turning to work or other activities to take my
mind off things”; for venting—"TI've been expressing
my negative feelings”, etc. The original stem was mod-
ified to reflect the medical school context and items
were presented in a retrospective manner. For instance,
whereas the original Brief COPE directions read, “We
want to know to what extent you've been doing what
the item says,” we added, “..since starting your year
in medical school”

Statistical analyses

All statistical analyses were carried out with SPSS
version 24.0 (SPSS Inc, Chicago, IL). Data were stan-
dardized and met the statistical assumptions of linear
relationships, multivariate normality, and minimal
collinearity. Based on prior studies,>* the basic needs
subscales were aggregated into total mean scores for
basic need satisfaction (BNSAT) and basic need frus-
tration (BNFRUS). Similarly, the Brief COPE subscales
were aggregated into adaptive (ADC) and maladaptive
(MALC) coping variables, as in prior studies.’’-
Using exploratory factor analysis, the coping factors
were extracted and rotated with principal component
analysis and Oblimin normalization, to produce the
best possible fit to the data. The Kaiser-Meyer-Olkin
(KMO) criteria were used for minimum sample ade-
quacy (> 0.6), with a maximum factor cross-loading
of 0.4. Based on these criteria, the coping subscales
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Table 1. Matrix depicting adaptive and maladaptive coping
factor loadings.

Table 2. Means, standard deviations, and intercorrelations
among study variables.

Maladaptive
Coping Strategy Adaptive (ADC) (MALC)
Planning 0.74 -0.10
Positive Reframing 0.71 —-0.21
Active Coping 0.68 -0.35
Instrumental Support 0.64 0.36
Emotional Support 0.63 0.33
Acceptance 0.60 —-0.03
Humor 0.49 0.19
Religion 0.31 —-0.07
Behavioral Disengagement -0.30 0.67
Self-Blame —-0.03 0.67
Venting 0.34 0.59
Substance use 0.04 0.54
Denial -0.13 0.43
Self-distraction —-0.04 0.38

Bolded items represent the factor each coping strategy loaded best onto.

loaded satisfactorily onto the adaptive or maladaptive
factors (KMO = 0.72), with an acceptable degree of
cross-loading (see Table 1).

Of note, several of the rotated factor loadings were
relatively low (e.g., religion, denial, self-distraction).
However, none of the loadings were very high (M =
0.49, SD=6.9), and because the factor items were
adopted from the literature and loaded adequately
onto ADC or MALC, all were deemed to be accept-
able. Following these steps, basic demographic and
correlational analyses were conducted for all study
variables, prior to proceeding with the mediation anal-
yses. These were approached separately, as per the
steps outlined by Baron and Kenny.* The indirect
effects were tested by using a bootstrap estimation
approach with 10,000 samples.>

Results
Variable relationships

Table 2 shows the means, standard deviations, ranges,
and intercorrelations for all study variables. Overall,
correlations were in the moderate range and in the
expected directions. Mindfulness positively correlated
with resilience, need satisfaction, and adaptive coping,
and negatively correlated with need frustration and
maladaptive coping. Need satisfaction strongly nega-
tively related to need frustration. Expectedly, adaptive
and maladaptive coping both presented a similar but
inverse pattern of correlation with resilience, need
satisfaction, and need frustration.

Mediation model of adaptive coping

As seen in Figure la and b, supporting the medi-
ational hypothesis, mindfulness significantly cor-
related with need satisfaction and resilience (a),

1 2 3 4 5 6
.M —
2.R 53%% —
3. BNSAT .60** 70%* —
4. BNFRUS -56%%  -61%  -82%¥ —
5. ADC 19% 427 A4 -.38** —
6. MALC SA42%% - 38%F - 45%* 55%% .08 —
Mean 3.6 28.1 45.9 28.9 42.7 22.6
Std. Dev. 81 6.6 7.8 8.5 7.7 4.8
Range 1-6 6-40 16-59 12-54 17-62 12-40

M, mindfulness; R, resilience; BNSAT, basic psychological need satisfaction
(autonomy, competence, relatedness); BNFRUS, basic psychological need
frustration (autonomy, competence, relatedness); ADC, adaptive coping;
MALC, maladaptive coping.

*p < .05 ** p < .01.

and resilience and need satisfaction were each sig-
nificant correlates of adaptive coping (b). Although
the initial paths (c) between mindfulness and adap-
tive coping were significant, mindfulness was no
longer a significant correlate of adaptive coping
after controlling for the two mediators, need satis-
faction and resilience (¢’). These results were con-
sistent with a full mediation. Approximately 65%
of the variance in adaptive coping was accounted
for by both variables—resilience (29%) and need
satisfaction (36%). Based on the bootstrap estima-
tion approach with 10,000 samples, results indicated
that the indirect coefficients for resilience, B=2.31,
SE = .61, 95% CI [1.33, 3.75], and need satisfaction,
B=2.98, SE = .62, 95% CI [1.91, 4.34] were both
significant. Thus, every point increase in mindful-
ness was associated with approx. 2.3 points higher
adaptive coping scores as mediated by resilience,
and approx. 3.0 points higher adaptive coping
scores as mediated by need satisfaction.

Mediation model of maladaptive coping

As seen in Figure 2a and b, also supporting the
mediational hypothesis, mindfulness significantly
correlated with need frustration and resilience (a),
and resilience and need frustration were each sig-
nificant correlates of maladaptive coping (b).
Mindfulness was still a significant correlate of mal-
adaptive coping after controlling for the two medi-
ators, need frustration and resilience (¢’), but to a
lesser extent than the initial path (c). These results
were consistent with a partial mediation. In this
case, approximately 53% of the variance in mal-
adaptive coping was accounted for by both vari-
ables—resilience (21%) and need frustration (32%).
Results of the bootstrap estimation approach with
10,000 samples indicated that the indirect coeffi-
cients for resilience, B = -.75, SE = .38, 95% CI
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Fig. 1 a. Relationship between mindfulness and adaptive coping as mediated by need satisfaction in medical school.

b. Relationship between mindfulness and adaptive coping as mediated by resilience.
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Fig. 2 a. Relationship between mindfulness and maladaptive coping as mediated by need frustration in medical school.

b. Relationship between mindfulness and maladaptive coping as mediated by resilience.

[-1.54, -.02], and need frustration, B = —1.57, SE
= .35, 95% CI [-2.32, —.95] were both significant.
Thus, each point increase in mindfulness was asso-
ciated with approx. 0.8 points lower maladaptive
coping scores as mediated by resilience, and each
point decrease in mindfulness was associated with
approx. 1.6 points higher maladaptive coping scores
as mediated by need frustration.

Discussion

To our knowledge, the present study is the first to
assess the impact of basic psychological need fulfill-
ment and resilience as mediators of the association
between medical students’ mindfulness and coping
behaviors. As was hypothesized, we found that higher
mindfulness was associated with more adaptive and
less maladaptive coping, and that students’ need ful-
fillment and resilience significantly mediated that
relationship. These findings align with SDT and com-
plement studies outside of medical education,

highlighting the important link between mindfulness,
resilience, and basic psychological needs, in coping
with stress.!®”

Interestingly, our results show that need satisfac-
tion and resilience fully account for the relationship
between mindfulness and adaptive coping, and con-
versely, that need frustration and resilience partially
account for that between mindfulness and maladap-
tive coping. While no other studies have assessed
these relationships (i.e., with coping as an outcome),
the pattern of our findings supports SDT’s proposed
mechanism of mindfulness, in relation to positive
versus negative mental health outcomes.*®%’
Additionally, in both coping models, need fulfillment
is a stronger mediator of students’ coping than resil-
ience, which has also been found in non-medical
studies.” Though the extent of this finding is sur-
prising, given the obvious importance of resilience in
medical school,>* it illustrates how potentially detri-
mental thwarting medical students’ basic needs may
be for their mindfulness to function optimally.
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Olafsen®® explained that this may occur because psy-
chological need deprivation tends to provoke lower
state mindfulness (present moment awareness),
whereby even mindful individuals will perceive their
activities as less autonomous (and thus less
need-fulfilling). In support of this theory, our findings
suggest that medical learners’ ability to be mindful
may reflect or vary as a function of their need ful-
fillment in medical school.

A second interesting finding is that the regression
coefficients between mindfulness and both mediators
(need fulfillment and resilience) are very similar in
each coping model. This could reflect the strength of
the relationships between these constructs. For
instance, Charbonneau®® reports a moderate correla-
tion (r = .43) between trait mindfulness and need
satisfaction, and between mindfulness and resilience
(r = .37), which are lower but comparable in scale to
those in the present study. Our findings also closely
resemble Pitzer and Skinner’s,”” who report similar
correlations between resilience and the three basic
needs (ranging from r = .56 to .80), although their
study was conducted among elementary and middle
school students. Further studies are needed to eluci-
date these relationships in medical education, as
aggregated need fulfillment, mindfulness, and resil-
ience have each been conceptualized differently in the
literature.

Finally, the finding that the two mindfulness mod-
els account for a considerable amount of variance in
medical students’ adaptive (R?> = 65%) and maladaptive
(R* = 53%) coping highlights the potential benefit of
mindfulness to help them cope more effectively with
stress.2#2658 This multi-directional pattern is in keep-
ing with SDT’s conceptualization of mindfulness, as
being in opposition to avoiding one’s stressful expe-
riences.! Interestingly, it also lends support to Shapiro
et al’s®® theory of reperceiving, which views mindful-
ness as a process (i.e., mindful practice) and an out-
come (i.e.,, mindful attention), involving cognitive,
emotional, and behavioral flexibility. While it was
beyond the scope of the present study to assess actual
mindfulness interventions, our findings suggest that
implementing mindfulness-based programs in medical
schools may well-support learners’ need fulfillment
and healthy coping. More importantly, however, our
results and others’ further suggest that, if students’
autonomy, competence, and relatedness needs are
hindered in medical school, it will likely promote
stress incursion and constrain their ability to be
mindful, in the first place.*” Without drawing con-
clusions, this may help to explain why mixed evi-
dence remains for the usefulness of wellness and

mindfulness-based interventions in medical

education.>®®°

Implications in medical education

Results from this study support the SDT model of
mindfulness, which views it as a stress-buffering and
mental health enhancing quality.'®!” For instance, the
finding that medical students who scored high in
mindfulness tended to respond to stressors more
adaptively versus maladaptively is consistent with
SDT’s perspective that more mindful individuals are
more likely to adapt to stressors in their environment,
better regulate their emotions, and meet their basic
psychological needs.'”®! Drawing on Palmer and
Rodger’s® suggestions, this information suggests that
helping medical students to cultivate their own mind-
fulness and self-regulatory skills (e.g., through wellness
curriculums, optional workshops, or guidance coun-
selling) may assist them in meeting the unique
demands associated with their medical training.
Relatedly, it may be helpful for medical educators and
counselors to assist medical learners in identifying
their intrinsic values and goals, to help direct their
mindful attention and need-fulfilling behaviors.

With respect to promoting mindfulness, adaptive
coping, and ultimately, well-being, findings from
this study also demonstrate the practical signifi-
cance of creating learning environments that pro-
mote (and do not undermine) medical students’
sense of autonomy, competence, and relatedness. A
potentially valuable avenue toward doing this is
supporting medical teachers, in their awareness of
and ability to foster these needs among their learn-
ers. To that end, it may be worthwhile to teach
medical faculty how to cultivate their own mind-
fulness. Studies suggest this could directly promote
the abilities and need fulfillment of educators,
which would indirectly support the motivation and
well-being of learners.'®%>% Secondly, by reinforcing
that engagement is best shaped by stimulating intrinsic
motivation (i.e., based on interests, values, and goals),
medical educators can avoid using controlling meth-
ods of pedagogy that are counterproductive for med-
ical learners’ development, performance, and
well-being. 354564

An additional consideration is that the majority of
medical students are likely unaware of their basic
psychological needs for optimal functioning and
well-being. As such, promoting medical students’
awareness of these needs may help to improve their
understanding of self, and why they might respond
to stressful events in their learning environment, in



the ways that they do.®* Others have proposed that
teaching socio-emotional competencies could also help
prevent learner stress and facilitate need fulfillment,®
which could be incorporated into wellness curricula
or mindfulness-based programs in medical education.
It has also been suggested that even increasing the
perception of more autonomy, competence, and relat-
edness may make meaningful differences in experi-
ences of need fulfillment and well-being, such as in
decisions that might normally be considered negligi-
ble.**%6 In medical education, this might translate into
simple things like using more autonomy-supportive
phrasing in emails to learners, assignments, evaluation
forms, and in course and clinical rotation syllabi.
While far from arbitrary, it would also support learn-
ers basic needs to ensure proper alignment between
learning objectives, teaching, assessments, and curric-
ulum scheduling (i.e., cohesion between staff, teachers,
and learners).

Finally, when medical educators are considering
implementing any kind of wellness-based intervention
in medical school, we would stress the importance
of first considering how it will impact their learners’
autonomy, competence, and relatedness needs. In par-
ticular, it would be essential to avoid, as much as
possible, the use of controlling elements that may
undermine these human needs, for the sake of reg-
ulating behavior and/or pressing for accountability.
Examples of these approaches include mandating
wellness activities that do not have a clear purpose
(i.e., meaning), scheduling wellness sessions outside
of learners’ regular schedules, and bringing any form
of assessment into the equation. Ultimately, taking
learners” basic needs into account is likely to deter-
mine not only their engagement and satisfaction with
these initiatives, but how much they will benefit—
issues that have proven to be quite challenging in
medical education thus far.5%-60:67:68

Limitations & future work

The results of this study are not conclusive and have
several noteworthy limitations. First, this is a correla-
tional study that relied on self-report data from stu-
dents at a single institution. Additionally, the
voluntary-response inclusion rate was only 49.3%, and
there were fewer third and fourth year students who
completed the survey than first and second years.
These limitations preclude causal conclusions and limit
generalizability. That said, a previous study comparing
the resilience and coping of Canadian medical students,
to age-matched peers in the general population, had
very similar sample characteristics to those in the
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present study, including proportion of year 1-4 respon-
dents and mean resilience scores (also measured with
the CD-RISC 10).> While we could not compare
respondents to non-respondents in this study (since
they were anonymous), and non-response bias is still
possible, it therefore seems less likely to be a significant
limitation.*” Additionally, we used previously validated
instruments with preservation of strong reliability, boot-
strapping procedures that are considered robust meth-
ods for hypothesis testing for relatively smaller sample
sizes, and our analyses indicated adequate statistical
power. While these points strengthen our findings,
results should nonetheless be interpreted with caution.
Future research may wish to replicate this study, as
well as consider other forms of statistical modeling in
which resilience and need fulfillment are mediators of
different mental health outcomes, to explore the con-
vergent validity of our coping findings. Further, lon-
gitudinal studies (perhaps with a concurrent measure
of distress) would also be useful, to assess students’
need fulfillment and coping throughout the span of
their medical training. This may be especially war-
ranted, given that many stressors medical learners face
may be viewed as chronic and uncontrollable (e.g.,
working hard toward a career speciality without guar-
antees of matching to a corresponding residency pro-
gram). Whether “maladaptive” coping strategies may
be considered relatively “adaptive” for medical learners,
in this type of situation, is yet to be determined.
Another potential limitation of this study is its
derived factor structure for adaptive and maladaptive
coping, which warrants further validation. Although
this approach was similar to previous non-medical
studies®®>2 and statistical criteria were met to proceed
this way, several subscales demonstrated relatively low
factor loadings (e.g., religion, denial, and
self-distraction), as well as modest cross-loading (e.g.,
instrumental support, emotional support, and venting).
Future studies may therefore wish to examine specific
subscales from the Brief COPE, or to categorize them
differently (e.g., emotion-focused, problem-focused,
and dysfunctional coping).”’ Research is also needed
to extend prior work on latent coping profiles among
medical students (e.g., infrequent copers, active cop-
ers, and low or high avoidant copers) in relation to
well-being outcomes.'> Relatedly, results from this
study were based on a single measure of mindfulness
(the MAAS). While the MAAS has been shown to
have strong psychometric properties,”! it has also been
criticized for focusing more on attentional components
of mindfulness, which might not capture its full
essence (e.g., with acceptance and non-judgmental
states).*®7? Future work may therefore consider other
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facets or measures of mindfulness, which may differ-
entially relate to medical students’ resilience, need
fulfillment, and coping styles.

Conclusion

Findings from this study suggest that mindfulness is
an important psychological quality in determining
how adaptively or maladaptively students cope with
stress in medical school, and that their coping
improves if their resilience and basic psychological
needs are more supported. While implementing mind-
fulness programs in medical education may help foster
learner resilience and coping skills, our results demon-
strate the additional (if not greater) importance of
addressing need-thwarting aspects of the learning
environment. It is our perspective that a combined
approach—with initiatives to promote mindfulness
and learning environment interventions that reduce
barriers to meeting basic psychological needs—would
likely be most fruitful for supporting medical students’
coping, healthy development, and wellness.

Sources of funding

This study received funding from a University of
Saskatchewan College of Medicine Dean’s Summer
Research Project.

Declaration of interest

The authors have no conflicts of interest to declare.

Data availability

The data from the present study can be made available
upon reasonable request.

ORCID

Adam Neufeld http://orcid.org/0000-0003-2848-8100
Greg Malin http://orcid.org/0000-0001-5650-4353
References

1. Hope V, Henderson M. Medical student depression,
anxiety and distress outside North America: a system-
atic review. Med Educ. Published Online. 2014; 1-11.
doi:10.1111/medu.12512.

2. Rotenstein LS, Ramos MA, Torre M, et al. Prevalence
of depression, depressive symptoms, and suicidal ide-
ation among medical students a systematic review and
meta-analysis. JAMA - ] Am Med Assoc. Published
Online. 2016;d0i:10.1001/jama.2016.17324.

10.

11.

12.

13.

15.

16.

17.

Rahimi B, Baetz M, Bowen R, Balbuena L. Resilience,
stress, and coping among Canadian medical students.
Can Med Educ ]. 2014;5(1):e5-e12. http://www.ncbi.
nlm.nih.gov/pubmed/26451221%5Cnhttp://www.pub-
medcentral.nih.gov/articlerender.fcgi?artid=P-
MC4563614 doi:10.36834/cme;j.36689.

Fares ], Al Tabosh H, Saadeddin Z, El Mouhayyar C,
Aridi H. Stress, burnout and coping strategies in preclin-
ical medical students. N Am J Med Sci. 2016;8:75-81.
doi:10.4103/1947-2714.177299.

Compas BE, Connor-Smith JK, Saltzman H, Thomsen
AH, Wadsworth ME. Coping with stress during child-
hood and adolescence: Problems, progress, and po-
tential in theory and research. Psychol Bull.
2001;127(1):87-127. Published online.
doi:10.1037//0033-2909.127.1.87.

Folkman S. Personal control and stress and coping pro-
cesses: A theoretical analysis. ] Pers Soc Psychol.
1984;46(4):839-852. Published online
doi:10.1037/0022-3514.46.4.839.

Lazarus RS. Cognitive-motivational-relational theory of
emotion. In: Emotions in Sport. United States: Human
Kinetics; 2000:39-63.

Folkman S. The Case for Positive Emotions in the Stress
Process. Anxiety Stress Coping. 2008;21(1):3-14.
doi:10.1080/10615800701740457

. Carver CS. You want to measure coping but your pro-

tocol’s too long: Consider the brief COPE. Int J Behav
Med. 1997:4:92-100. doi:10.1207/515327558ijbm0401_6
Erschens R, Loda T, Herrmann-Werner A, et al.
Behaviour-based functional and dysfunctional strate-
gies of medical students to cope with burnout. Med
Educ Online. 2018;23(1). doi:10.1080/10872981.2018.:
1535738.

Thompson G, McBride RB, Hosford CC, Halaas G.
Resilience Among Medical Students: The Role of
Coping Style and Social Support. Teach Learn Med.
2016;28(2):174-182. doi:10.1080/10401334.2016.11466
11.

Dodek PM, Culjak A, Cheung EO, et al. Active Coping
in Medical Students Is Associated with Less Burnout
and Higher Resilience. In:; 2019. doi:10.1164/
ajrccm-conference.2019.199.1_meetingabstracts.a4300.
Hu T, Zhang D, Wang J. A meta-analysis of the trait
resilience and mental health. Personality and Individual
Differences. Pers Individ Dif. 2015;76:18-27.
doi:10.1016/j.paid.2014.11.039.

. Campbell-Sills L, Stein MB. Psychometric analysis and

refinement of the Connor-Davidson Resilience Scale
(CD-RISC): Validation of a 10-item measure of resil-
ience. J Traum Stress. 2007;20(6):1019-1028.
doi:10.1002/jts.20271.

Farquhar ], Kamei R, Vidyarthi A. Strategies for en-
hancing medical student resilience: student and fac-
ulty member perspectives. Int ] Med Educ. 2018;9:1-6.
doi:10.5116/ijme.5a46.1ccc.

West C, Dyrbye L, Sinsky C. Resilience and Burnout
Among Physicians and the General US Working
Population. JAMA - ] Am Med Assoc. 2020;3(7):
€209385. doi:10.1001/jamanetworkopen.2020.9385.
McCain S, McKinley N, Dempster M, Campbell J, Kirk
S. A study of the relationship between resilience, burn-


http://orcid.org/0000-0003-2848-8100
http://orcid.org/0000-0001-5650-4353
https://doi.org/10.1111/medu.12512
https://doi.org/10.1001/jama.2016.17324
http://www.ncbi.nlm.nih.gov/pubmed/26451221%5Cnhttp://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=PMC4563614
http://www.ncbi.nlm.nih.gov/pubmed/26451221%5Cnhttp://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=PMC4563614
http://www.ncbi.nlm.nih.gov/pubmed/26451221%5Cnhttp://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=PMC4563614
http://www.ncbi.nlm.nih.gov/pubmed/26451221%5Cnhttp://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=PMC4563614
https://doi.org/10.36834/cmej.36689
https://doi.org/10.4103/1947-2714.177299
https://doi.org/10.1037//0033-2909.127.1.87
https://doi.org/10.1037/0022-3514.46.4.839
https://doi.org/10.1080/10615800701740457
https://doi.org/10.1080/10401334.2016.1146611
https://doi.org/10.1080/10401334.2016.1146611
https://doi.org/10.1164/ajrccm-conference.2019.199.1_meetingabstracts.a4300
https://doi.org/10.1164/ajrccm-conference.2019.199.1_meetingabstracts.a4300
https://doi.org/10.1016/j.paid.2014.11.039
https://doi.org/10.1002/jts.20271
https://doi.org/10.5116/ijme.5a46.1ccc
https://doi.org/10.1001/jamanetworkopen.2020.9385

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

out and coping strategies in doctors. BMJ Post Grad
Med ]J. 2018;94(1107):43-47. doi:10.1136/
postgradmed;j-2016-134683.

Weinstein N, Ryan RM. A self-determination theory
approach to understanding stress incursion and re-
sponses. Stress Heal. 2011;27(1):4-17. doi:10.1002/
smi.1368.

Brown KW, Ryan RM. The Benefits of Being Present:
Mindfulness and Its Role in Psychological Well-Being.
J Pers Soc Psychol. 2003; 22(6):449-454. doi:10.1037/0022-
351484(4):822-848.

Teper R, Segal ZV, Inzlicht M. Inside the Mindful Mind:
How Mindfulness Enhances Emotion Regulation
Through Improvements in Executive Control. Curr
Dir Psychol Sci. 2013;22(6):449-454. doi:10.1177/
0963721413495869.

Ryan RM, Deci EL. From Ego Depletion to Vitality:
Theory and Findings Concerning the Facilitation of
Energy Available to the Self. Soc Personal Psychol
Compass. 2008;2(2):702-717. doi:10.1111/
j.1751-9004.2008.00098.x.

Roth S, Cohen LJ. Approach, Avoidance, and Coping
With Stress. Am Psychol. 1986;41(7):813-819. doi:10.
1037/0003-066X.41.7.813.

Palmer A, Rodger S. Mindfulness, Stress, and Coping
Among University Students. Can ] Couns. 2009;
43(3):198-212. Retrieved from https://cjc-rcc.ucalgary.
ca/article/view/59019

Kuhlmann SM, Huss M, Biirger A, Hammerle E Coping
with stress in medical students: results of a randomized
controlled trial using a mindfulness-based stress pre-
vention training (MediMind) in Germany. BMC Med
Educ. 2016;16(1):316. doi:10.1186/s12909-016-0833-8.
di Pierdomenico E-A, Kadziolka M, Miller C. Mindfulness
Correlates with Stress and Coping in University Students.
Can ] High Educ. 2017;47(2):121-134.

Malpass A, Binnie K, Robson L. Medical Students’
Experience of Mindfulness Training in the UK:
Well-Being, Coping Reserve, and Professional
Development. Educ Res Int. 2019;2019:10p.
doi:10.1155/2019/4021729.

Weinstein N, Brown KW, Ryan RM. A multi-method
examination of the effects of mindfulness on stress
attribution, coping, and emotional well-being. J Res
Pers. 2009;43(3):374-385. d0i:10.1016/j.jrp.2008.12.008.
Daya Z, Hearn JH. Mindfulness interventions in med-
ical education: A systematic review of their impact on
medical student stress, depression, fatigue and burn-
out. Med Teach. 2018;40(2):146-153. doi:10.1080/014
2159X.2017.1394999.

Ryan RM, Deci EL. Self-Determination Theory: Basic
Psychological Needs in Motivation Development and
Wellness. New York, NY: Guilford Publishing; 2017.
Ryan R, Deci E. Self-determination theory and the fa-
cilitation of intrinsic motivation. Am Psychol.
2000;55(1):68-78. doi:10.1037/0003-066X.55.1.68
Vansteenkiste M, Ryan RM. On psychological growth
and vulnerability: Basic psychological need satis-
faction and need frustration as a unifying principle.
J Psychother Integr. 2013; 23(3), 263-280.
d0i:10.1037/20032359.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

TEACHING AND LEARNING IN MEDICINE . 87

ten Cate OTJ, Kusurkar RA, Williams GC. How
self-determination theory can assist our understanding
of the teaching and learning processes in medical ed-
ucation. AMEE Guide No. 59. Med Teach.
2011;33(12):961-973.  doi:10.3109/014215
9X.2011.595435.

Orsini C, Binnie VI, Wilson SL. Determinants and out-
comes of motivation in health professions education:
a systematic review based on self-determination the-
ory. J Educ Eval Health Prof. 2016;13:19 doi:10.3352/
jeehp.2016.13.19.

Neufeld A, Malin G. Exploring the relationship between
medical student basic psychological need satisfaction,
resilience, and well-being: A quantitative study. BMC
Med Educ. Published Online. 2019;d0i:10.1186/
§12909-019-1847-9.

Neufeld A, Malin G. How medical students’ perceptions
of instructor autonomy-support mediate their motiva-
tion and psychological well-being. Med Teach.
Published online 2020; doi:10.1080/0142159X.
2020.1726308

Bice MR, Ball ], Ramsey AT. Relations between mind-
fulness and mental health outcomes: need fulfill-
ment as a mediator. Int J Ment Health Promot.
Published online 2014; doi:10.1080/14623730.2014.
931066.

Chang JH, Huang CL, Lin YC. Mindfulness, Basic
Psychological Needs Fulfillment, and Well-Being. J
Happiness Stud. 2015;16(5):1149-1162. doi:10.1007/
§10902-014-9551-2.

Shapiro SL, Carlson LE, Astin JA, Freedman B.
Mechanisms of mindfulness. J Clin Psychol. Published
Online. 2006;d0i:10.1002/jclp.20237.

Coffey KA, Hartman M, Fredrickson BL.
Deconstructing Mindfulness and Constructing
Mental Health: Understanding Mindfulness and its
Mechanisms of Action. Mindfulness (N Y).
2010;1(4):235-253. d0i:10.1007/s12671-010-0033-2.
Charbonneau D. Model of Mindfulness and Mental
Health Outcomes: Need Fulfillment and Resilience as
Mediators. Can ] Behav Sci. Published Online. 2019;
doi:10.1037/cbs0000137.

Shah M, Hasan S, Malik S, Sreeramareddy CT.
Perceived stress, sources and severity of stress
among medical undergraduates in a Pakistani med-
ical school. BMC Med Educ. Published online 2010;
doi:10.1186/1472-6920-10-2.

Ishak W, Nikravesh R, Lederer S, Perry R, Ogunyemi
D, Bernstein C. Burnout in medical students: A sys-
tematic review. Clin Teach. 2013;10(4):242-245.
doi:10.1111/tct.12014.

Hill MR, Goicochea S, Merlo L]J. In their own words:
stressors facing medical students in the millennial
generation. Med Educ Online. 2018;23(1):263-280.
doi:10.1080/10872981.2018.1530558.

Williams GC, Deci EL. The importance of supporting
autonomy in medical education. Ann Intern Med.
Published online 1998; doi:10.7326/0003-4819-
129-4-199808150-00007.

Baldwin CD, Craig MS, Garfunkel LC, et al
Autonomy-supportive medical education: Let the force


https://doi.org/10.1136/postgradmedj-2016-134683
https://doi.org/10.1136/postgradmedj-2016-134683
https://doi.org/10.1002/smi.1368
https://doi.org/10.1002/smi.1368
https://doi.org/10.1177/
https://doi.org/10.1177/
https://doi.org/10.1111/
https://doi.org/10.1111/
https://doi.org/10.1037/0003-066X.41.7.813
https://doi.org/10.1037/0003-066X.41.7.813
https://cjc-rcc.ucalgary.ca/article/view/59019
https://cjc-rcc.ucalgary.ca/article/view/59019
https://doi.org/10.1186/s12909-016-0833-8
https://doi.org/10.1155/2019/4021729
https://doi.org/10.1016/j.jrp.2008.12.008
https://doi.org/10.1080/0142159X.2017.1394999
https://doi.org/10.1080/0142159X.2017.1394999
https://doi.org/10.1037/0003-066X.55.1.68
https://doi.org/10.1037/a0032359
https://doi.org/10.3109/0142159X.2011.595435
https://doi.org/10.3109/0142159X.2011.595435
https://doi.org/10.3352/jeehp.2016.13.19
https://doi.org/10.3352/jeehp.2016.13.19
https://doi.org/10.1186/s12909-019-1847-9
https://doi.org/10.1186/s12909-019-1847-9
https://doi.org/10.1080/14623730.2014.931066
https://doi.org/10.1080/14623730.2014.931066
https://doi.org/10.1007/s10902-014-9551-2
https://doi.org/10.1007/s10902-014-9551-2
https://doi.org/10.1002/jclp.20237
https://doi.org/10.1007/s12671-010-0033-2
https://doi.org/10.1037/cbs0000137
https://doi.org/10.1186/1472-6920-10-2
https://doi.org/10.1111/tct.12014
https://doi.org/10.1080/10872981.2018.1530558
https://doi.org/10.7326/0003-4819-
https://doi.org/10.7326/0003-4819-

88 A.NEUFELD AND G. MALIN

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

be within you!. Acad Med. Published online 2012;
doi:10.109.7/ACM.0b013e31826cdc3f

Kusurkar RA, Croiset G. Autonomy support for auton-
omous motivation in medical education. Med Educ
Online. Published online 2015; 20 doi:10.3402/meo.
v20.27951.

Neufeld A, Malin G. Basic Psychological Needs, more
than Mindfulness and Resilience, Relate to Medical
Student Stress: A Case for Shifting the Focus of
Wellness Curricula. Med Teach. 2020;42(2):1401-1412.
doi:10.1080/0142159X.2020.1813876

Brown KW, Ryan RM. Mindfulness Attention Awareness
Scale (MAAS). ] Pers. Published online 2009;

Chen B, Vansteenkiste M, Beyers W, et al. Basic psy-
chological need satisfaction, need frustration, and need
strength across four cultures. Motiv Emot.
2015;39(2):216-236. d0i:10.1007/s11031-014-9450-1.
Meyer B. Coping with severe mental illness: Relations
of the brief COPE with symptoms, functioning, and
well-being. ] Psychopathol Behav Assess. Published
Online. 2001; doi:10.1023/A:1012731520781.

Prado G, Feaster DJ, Schwartz SJ, Pratt IA, Smith L,
Szapocznik J. Religious involvement, coping, social
support, and psychological distress in HIV-seropositive
African American Mothers. AIDS Behav. 2004;8(3):221-
235. Published online doi:10.1023/B:AIBE.
0000044071.27130.46.

Cooper C, Katona C, Orrell M, Livingston G. Coping
strategies and anxiety in caregivers of people with
Alzheimer’s disease: The LASER-AD study. ] Affect Disord.
Published Online. 2006; doi:10.1016/j.jad.2005.08.017.
Baron RM, Kenny DA. The moderator-mediator variable dis-
tinction in social psychological research: Conceptual, strategic,
and statistical considerations. J Pers Soc Psychol. 1986;51(6):1173—
1182. doi:10.1037/0022-3514.51.6.1173

Preacher KJ, Hayes AF. SPSS and SAS procedures for
estimating indirect effects in simple mediation models.
Behav Res Methods Instrum Comput. 2004;36(4):717-
731. doi:10.3758/BF03206553.

Sanderson B, Brewer M. What do we know about stu-
dent resilience in health professional education? A
scoping review of the literature. Nurse Educ Today.
Published online 2017;d0i:10.1016/j.nedt.2017.07.018.
Olafsen AH. The implications of need-satisfying work
climates on state mindfulness in a longitudinal anal-
ysis of work outcomes. Motiv Emot. 2017;41(1):22-37.
Published online doi:10.1007/s11031-016-9592-4.
Pitzer J, Skinner E. Predictors of changes in students’
motivational resilience over the school year: The roles
of teacher support, self-appraisals, and emotional re-
activity. Int ] Behav Dev. 2017;42:1-11.
doi:10.1177/0165025416642051.

De Vibe M, Solhaug I, Tyssen R, et al. Mindfulness
training for stress management: A randomised con-
trolled study of medical and psychology students. BMC
Med Educ. Published online 2013; doi:10.1186/1472-
692013:107.

Aherne D, Farrant K, Hickey L, Hickey E, McGrath L,
McGrath D. Mindfulness based stress reduction for

60.

61.

62.

63.

65.

66.

67.

68.

69.

70.

71.

72.

medical students: Optimising student satisfaction and
engagement. BMC Med Educ. 2016;16(209):1-11.
doi:10.1186/s12909-016-0728-8.

Wasson LT, Cusmano A, Meli L, et al. Association be-
tween learning environment interventions and medical
student well-being a systematic review. JAMA.
2016;316(21):2237-2252. doi:10.1001/jama.2016.17573.
Ryan RM, Brown KW. Why we don’t need self-esteem:
On fundamental needs, contingent love, and mindful-
ness. Psychol Inq. 2003;14(1):27-82.

Buss MT, Hughes JN. Teachers’ attitudes toward emotions
predict implementation of and satisfaction with a
social-emotional curriculum. Washington DC: Society
for Prevention Research; 2007.

Aldrup K, Klusmann U, Liidtke O. Does basic need
satisfaction mediate the link between stress exposure
and well-being? A diary study among beginning teach-
ers. Learn Instr. Published online 2017; doi:10.1016/j.
learninstruc.2016.11.005.

Niemiec CP, Ryan RM. Autonomy, competence, and
relatedness in the classroom. Theory and Research in
Education, 2009;7(2):133-144. doi:10.1177/1477878509104318.
Jennings PA, Greenberg MT. The prosocial classroom:
Teacher social and emotional competence in relation
to student and classroom outcomes. Rev Educ Res.
2009;79(1):491-525. doi:10.3102/0034654308325693.
Kusurkar RA, Croiset G. Ten Cate TJ. Twelve tips to
stimulate intrinsic motivation in students through
autonomy-supportive classroom teaching derived from
self-determination Theory. Med Teach. 2011;33(12):
978-982. d0i:10.3109/0142159X.2011.599896.

Van Dijk I, Lucassen PLBJ, Akkermans RP, Van Engelen
BGM, Van Weel C, Speckens AEM. Effects of
mindfulness-based stress reduction on the mental
health of clinical clerkship students: A cluster-randomized
controlled trial. Acad Med. 2017;92(7):1012-1021.
doi:10.1097/ACM.0000000000001546.

Squiers JJ, Lobdell KW, Fann JI, DiMaio JM. Physician
Burnout: Are We Treating the Symptoms Instead of
the Disease? Ann Thorac Surg. 2017;104:1117-1122.
doi:10.1016/j.athoracsur.2017.08.009.

Johnson T, Wislar J. Response Rates and nonresponse
errors in surveys. ] Am Med Assoc. 2012;307(17):1805-
1806. doi:10.1001/jama.2012.3532.

Su X. y, Lau JTE, Mak WWS, et al. A preliminary val-
idation of the Brief COPE instrument for assessing
coping strategies among people living with HIV in
China. Infect Dis Poverty. 2015;4:41. doi:10.1186/
$40249-015-0074-9.

Kotzé M, Nel P. The psychometric properties of the
Mindful Attention Awareness Scale (MAAS) and
Freiburg Mindfulness Inventory (FMI) as measures of
mindfulness and their relationship with burnout and
work engagement. SA j Ind Psychol. 2016;42(1)
Published online doi:10.4102/sajip.vil.1366.

Hyland PK, Andrew Lee R, Mills MJ. Mindfulness at
work: A new approach to improving individual and
organizational performance. Ind Organ Psychol.
2015;1:1-27. doi:10.1017/iop.2015.41.


https://doi.org/10.3402/meo.v20.27951
https://doi.org/10.3402/meo.v20.27951
https://doi.org/10.1080/0142159X.2020.1813876
https://doi.org/10.1007/s11031-014-9450-1
https://doi.org/10.1023/A:1012731520781
https://doi.org/10.1023/B:AIBE.
https://doi.org/10.1023/B:AIBE.
https://doi.org/10.1016/j.jad.2005.08.017
https://doi.org/10.1037/0022-3514.51.6.1173
https://doi.org/10.3758/BF03206553
https://doi.org/10.1016/j.nedt.2017.07.018
https://doi.org/10.1007/s11031-016-9592-4
https://doi.org/10.1177/0165025416642051
https://doi.org/10.1186/1472-
https://doi.org/10.1186/1472-
https://doi.org/10.1186/s12909-016-0728-8
https://doi.org/10.1001/jama.2016.17573
https://doi.org/10.1016/j.learninstruc.2016.11.005
https://doi.org/10.1016/j.learninstruc.2016.11.005
https://doi.org/10.1177/1477878509104318
https://doi.org/10.3102/0034654308325693
https://doi.org/10.3109/0142159X.2011.599896
https://doi.org/10.1097/ACM.0000000000001546
https://doi.org/10.1016/j.athoracsur.2017.08.009
https://doi.org/10.1001/jama.2012.3532
https://doi.org/10.1186/s40249-015-0074-9
https://doi.org/10.1186/s40249-015-0074-9
https://doi.org/10.4102/sajip.vi1.1366
https://doi.org/10.1017/iop.2015.41

	Need Fulfillment and Resilience Mediate the Relationship between Mindfulness and Coping in Medical Students
	ABSTRACT
	Introduction
	Coping in medical school
	Resilience
	Mindfulness
	Basic psychological needs

	Methods
	Current study
	Participants & procedure
	Ethical approval
	Measures
	Statistical analyses

	Results
	Variable relationships
	Mediation model of adaptive coping
	Mediation model of maladaptive coping

	Discussion
	Implications in medical education
	Limitations & future work

	Conclusion
	Sources of funding
	Declaration of interest
	Data availability
	ORCID
	References



