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Abstract

Medical personnel working in emergency rooms (ER) are at increased risk of mental health
problems and suicidality. There is increasing evidence that mindfulness-based interventions
can improve burnout and other mental health outcomes in health care providers. In contrast,
few longitudinal prospective studies have examined protective functions of dispositional
mindfulness in this population. The objective of this study was to examine whether mindful-
ness prospectively predicts anxiety, depression, and social impairment in a sample of emer-
gency care professionals. The authors administered online surveys to ER personnel prior to
work in ER, and at 3 and 6 months follow up. Participants were 190 ER personnel (73% resi-
dents, 16% medical students, 11% nurses). Linear mixed effects regression was used to
model longitudinal 3-month and 6-month follow up of depression, anxiety, and social
impairment. Predictors included time-varying contemporaneous work stressors, perceived
social support at work and life events, and baseline dispositional mindfulness, demograph-
ics, and workplace characteristics. Mindfulness indexed when starting ER work predicted
less depression, anxiety, and social impairment 6 months later. Mindfulness remained a
strong predictor of mental health outcomes after controlling for time-varying stressful events
in emergency care, negative life events, and social support at work. Mindfulness moderated
the adverse impact of poor social support at work on depression. To our knowledge, this is
the first longitudinal study to show that mindfulness prospectively and robustly predicts anxi-
ety, depression, and social impairment. Results support the role of mindfulness as a poten-
tial resilience factor in at-risk health care providers.
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Introduction

Physicians and other medical personnel working in emergency rooms (ER) are routinely
exposed to severe injuries and death and are at increased risk of developing mental health dis-
orders and suicidality [1]. The scale and unpredictability of the Covid-19 pandemic has magni-
fied the emotional toll of high-acuity care [2], along with hazardous working conditions and
distressing triage decisions [3]. Mindfulness is a potential protective and modifiable variable
[4] that is associated with better mental health in front-line workers such as firefighters [5,6]
and emergency care professionals [7]. Mindfulness has been defined as an “awareness that
emerges through paying attention on purpose, in the present moment, and nonjudgmentally,
to the unfolding of experience moment by moment” [8] ***, Mindfulness has been studied
as a psychological trait that varies between and within individuals (i.e., dispositional mindful-
ness) and refers to the propensity or willingness to observe and sustain attention to present-
moment experiences in day-to-day life [9,10]. Researchers have also operationalized mindful-
ness as a practice used to cultivate mindfulness (e.g., mindfulness meditation) and as a psycho-
logical state or process [11,12]. Studies have found that engaging in meditation and other
mindfulness practices is associated with increased dispositional mindfulness over time [4], and
both have been linked to better psychological health in diverse populations [4,9-14].

One of the ways that mindfulness is theorized to promote health is by shielding against the
adverse impact of stress [15]. For example, a random population-based study found that dispo-
sitional mindfulness moderated the effects of perceived stress on depression [16]. Psychophysi-
ological research has demonstrated that dispositional mindfulness modulates neuroendocrine
and psychological stress responses to acute stress [17]. Experimental studies testing emotion
regulatory functions of mindfulness have found that individuals high in dispositional mindful-
ness exhibit reduced reactivity to negative moods and emotional stimuli and situations [13,18-
20].

Physicians are a population known to face high levels of stress, especially during training,
and are at high risk for developing burnout [21], a condition typically studied in relation to
work-related stress that is associated with both depression [22] and anxiety [23]. There is
growing evidence from clinical trials conducted with physicians and other healthcare provid-
ers that interventions incorporating mindfulness practice can reduce burnout [24,25]. To this
date, however, few longitudinal studies have examined whether dispositional mindfulness pro-
tects against stress in health care providers [26,27]. The present study examined the prospec-
tive relationship between dispositional mindfulness (i.e., mindfulness conceptualized as a
psychological trait that varies between and within individuals) and symptoms of anxiety and
depression as well as social impairment in a sample of ER personnel consisting mostly of
residents.

As gatekeepers to care, ER personnel are frequently called upon to make split-second deci-
sions based on limited information, which raises fear of making fatal errors. Intrusive memo-
ries and flashbacks of critical incidents are common in ER personnel and associated with
greater depression, anxiety, and emotional exhaustion [28]. Compared to other medical spe-
cialties, physicians specializing in emergency medicine have higher rates of burnout [29]. For
example, in a national study, 65% of ER physicians endorsed burnout, compared to 37% of all
physicians and 28% in the general non-physician population [1]. More recently, a large pro-
spective cohort study of medical students found that emergency medicine was one of four spe-
cialties that had the highest relative risk for burnout during residency [29].

Although most physicians do not develop symptoms severe enough to meet criteria for psy-
chiatric disorders, several meta-analyses have shown that major depression and anxiety disor-
ders tend to be substantially more prevalent among physicians-in-training compared to the
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general population. Between 20.9% and 43.2% of physicians-in-training screened positive for
depression or depressive symptoms during residency [30] while medical students reported an
overall prevalence of depression or depressive symptoms of 27.2%, and suicidal ideation of
11.1%, compared to a 7.2% prevalence of depression in the general population [31]. Similarly,
a meta-analysis focused on trait anxiety found that medical students exhibited considerably
higher anxiety compared to population norms [32]. A large cross-sectional study found that
physicians-in-training were five times more likely to screen positive for major depressive dis-
order and eight times more likely to screen positive for generalized anxiety disorder compared
to national estimates for an age matched comparison sample [33].

Social functioning has received relatively little attention in the literature on mental health in
physicians, despite being an important aspect of quality of life and marker of emotional well-
being [34,35]. For example, social functioning has been found to distinguish physicians with
psychiatric and somatic problems from those without clinically significant levels of anxiety
and depression [36]. Research also has revealed impaired social functioning in physicians seek-
ing treatment for mental health problems [37], and a follow-up study showed that social func-
tioning improved with treatment [38].

Given the relatively high prevalence of depression and anxiety in physicians in training
reviewed above, and association between depression and greater rates of medical errors
among physicians [39], identifying factors associated with resilience to stress in ER personnel
and other at-risk health care providers is important for public health. A recent national survey
study of pediatric residents found that higher dispositional mindfulness prospectively pre-
dicted lower perceived stress one year later [26]. After controlling for medical errors and other
contextual risk factors, however, mindfulness no longer longitudinally predicted perceived
stress [27]. This finding highlights the importance of measuring exposure to stressful events in
testing protective benefits of mindfulness. To our knowledge, no published longitudinal study
of mindfulness in health care professionals has controlled for both stressful events at work and
negative life events.

Negative life events constitute a well-known risk factor in both clinical [40] and non-clinical
populations [41]. Longitudinal research has shown that negative life events predict increased
mental health problems among physicians-in-training [42] as well as established physicians
[e.g., 43]. For example, a study conducted with medical students in the US found that the num-
ber of negative personal life events, such as personally experiencing a major illness strongly
correlated with professional burnout and depression [44]. In a nationwide prospective cohort
study of medical students [45], both negative life events and work-related stress were signifi-
cant predictors of mental health problems severe enough to require treatment. In a large-scale
Norwegian study, the majority of physicians endorsing suicidal thoughts attributed these
thoughts predominantly to personal and family problems and to a lesser degree to work and
social problems [46]. Therefore, in addition to measuring stressful events specific to the ER,
we measured the number of negative life events participants reported in their personal lives
over the course of the study.

Another factor that may influence mental health in physicians is social support at work
[47]. Compared to senior physicians, physicians-in-training tend to have less power and
autonomy at work and frequently receive insufficient support from experienced colleagues
and supervisors [48]. In a previous cross-sectional study of ER personnel, we found that mind-
fulness was associated with less depression, anxiety, and burnout and moderated the impact of
conflict with patients and personnel on anxiety [7]. Given prospective evidence that poor
social support in the workplace predicts depression [49,50], we included social support at
work as a predictor in our longitudinal investigation into protective functions of mindfulness.
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In summary, the purpose of the present study was to examine prospective associations
between mindfulness and three mental health outcomes (anxiety, depression, and social
impairment) in ER personnel. Our study expanded on previous work by indexing mindfulness
when individuals just started working in the ER. Controlling for relevant demographics, previ-
ous ER experience, work-related stress, negative life events, and social support at work, we
hypothesized that greater mindfulness would prospectively predict reduced depression and
anxiety, and better social functioning at 6 months in the job. We also investigated whether
mindfulness moderates the effects of work-related stress, social support at work, and negative
life events on depression and anxiety symptoms and social impairment.

Materials and methods
Participants and procedure

Participants were 190 emergency medicine (ER) staff employed in the Emergency Depart-
ments of three urban teaching hospitals in Switzerland (Zirich, Bern, and Basel). Only partici-
pants with complete baseline data and at least one follow-up were included in the analysis
(N'=121). All participants were approached in person by the study team, provided written
consent for their data to be used in research. The local Ethical Review Boards of all three Can-
tons (Ziirich, Bern, and Basel) approved the study.

Data were then collected via anonymous questionnaires from the overall group of person-
nel starting at one time point (overall response rate: 57% across sites). The questionnaire com-
prised demographic and work-related questions as well as measures of anxiety and depressive
symptoms, perceived social support at work, social adjustment, and mindfulness. The first
wave of data collection occurred within two weeks after participants had started their work in
the ER, the second after three months, and the third wave after six months.

Measures

Demographic measures were assessed by self-report including sex, age, marital status, profes-
sional status (resident, nurse, or medical student) and level of experience in dealing with medi-
cal incidents in the ER, ranging from very unexperienced to very experienced.

Work-related stress was assessed with the Stressful Events at Work Checklist (SEW), a ques-
tionnaire that was specifically created for this study. The items for the SEW were derived from
a previous study in which we had asked ER personnel to describe their most frequent intrusive
memory of critical incidents encountered while working in the ER [28]. The memories were
scored and categorized for content by independent raters with high interrater reliability (x =
0.79). The SEW contains items that represent the six most frequently reported categories of
critical incidents participants in this previous study had reported as having been associated
with intrusive memories, which included: exposure to death, invasive treatment procedures,
grieving family members, agitated family members, making a critical treatment error (self or
colleague), and an “other” event option. For the present study, each event was rated for level of
perceived stress, ranging from not stressful (1) to extremely stressful (4). A summary score was
constructed across the six items by summing levels of perceived stress for each endorsed item.

Life events were measured with the Life Events Questionnaire (LEQ). This questionnaire
measures the occurrence and impact of special life events within the last three months.

Items were selected from Norbeck [51], which compiles a variety of life events from differ-
ent existing instruments, while format and instructions were derived from Sarason, Johnson
and Siegel [52]. The selected 8 items covered life events in the following areas: health, work, liv-
ing situation, intimate relationships, close friends and family, children, personal and social,
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and financial. For this study, we calculated the sum of all negative life events experienced over
the course of the study (i.e., at Wave 1 and Wave 2).

Mindfulness was assessed with the German version of the dispositional Mindful Attention
Awareness Scale (MAAS [53]. Based on a conceptualization of mindfulness as an attribute that
varies between and within people [10], the scale measures the disposition to pay attention to
and remain aware of and receptive to current experience. It contains 15 items that capture the
experience of mindfulness and mindlessness in general terms (e.g., “I rush through activities
without being really attentive to them”) as well as in specific day-to-day circumstances (e.g., “I
find myself listening to someone with one ear, doing something else at the same time”; [10].
Respondents are asked how frequently they have the experience described in each statement
using a 6-point Likert scale from 1 (almost always) to 6 (almost never). To score the MAAS, a
mean of the 15 items is calculated, with higher scores reflecting higher levels of dispositional
mindfulness. The scale’s reliability and validity has been established in both general (non-
trainee) and mindfulness trainee populations, and intervention studies have demonstrated
chances in its score over the course of mindfulness training [10,11]. The MAAS predicts self-
regulated behavior and positive emotion in healthy people and has been associated with
reduced stress and less mood disturbance in clinical populations [10]. The MAAS has demon-
strated good internal consistency across a range of samples (o = .80-.87; [10]; present study o
=.85) and strong test-retest reliability data over a 1-month time period (r = .81; [10]. The
mean MAAS score in the present study was 4.29 (SD = 0.63), and the range for the MAAS
score in our sample was 2.60 to 5.67.

Social support at work was measured with Ducharme and Martin’s ten-item scale which
comprises five items each for affective (o = .85) and instrumental (o = .76) facets of coworker
support [53]. Items are scored on a 3-point scale with higher scores reflecting higher levels of
perceived affective and instrumental support, respectively. We combined the two subscales to
create an index of overall social support at work by creating a mean of the 10 items. For this
combined scale, the Cronbach alpha at baseline was o = 0.85.

Symptoms of anxiety and depression were assessed with the 14-item Hospital Anxiety and
Depression Scale (HADS) [54]. Each item is scored from 0-3, resulting in scores between 0 and
21 for either anxiety or depression, with higher scores indicating greater symptomatology.

Social functioning was measured with the German version of the Social Adjustment Scale
(SAS-SR) [55], which assesses functioning in social roles over the past two weeks across six
domains [56]. The scale can be administered in full with 42 items rated on a 5-point scale or
with focus on specific domains depending on study needs. For the purposes of this study, we
administered only items that pertain to work and social functioning. Questions inquire about
performance in social roles, quality of interpersonal relationships, friction with others, and
feelings of satisfaction or dissatisfaction with social or leisure activities (e.g., interest, boredom,
loneliness). The total SAS-SR score was calculated by averaging all items, with higher scores
indicating higher impairment.

Analysis

Descriptive frequencies of demographic and workplace characteristics were calculated. Means
of the mindfulness variable were compared across levels of demographic and work characteris-
tics and differences tested using one-way ANOVA with the exception of age which was tested
using Pearson correlation. Linear mixed effects regression was used to model longitudinal
3-month and 6-month follow up of HADS and SAS-SR scores (3 separate models) with a ran-
dom intercept to account for the within-subject correlation of repeated measures. Predictors
included time-varying contemporaneous work stressors, social support at work and life events,
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and baseline mindfulness and demographic and workplace characteristics. Additional models
incorporated interactions with mindfulness to investigate the possibility of effect modification
by mindfulness on the relationship between work stressors, social supports, and life events on
outcomes. When a significant interaction with mindfulness was identified, we summarized the
relationship of predictor and outcome by high and low mindfulness values (i.e., one standard
deviation above and below the mean mindfulness score). SAS 9.4 was used to conduct the
analyses.

Results

Table 1 summarizes demographic and workplace characteristics of the sample. Average age
was 30.5 years. Most participants were female (63.64%), in a romantic relationship (71.07%),
and worked as residents, i.e., started their advanced training in ER or related specialty that fol-
lows graduation (72.73%), and most were from the study site Bern {41.32%). Almost half
(42.98%) of the ER personnel had little experience in emergency medicine at baseline. There
were no significant associations between mindfulness and any of the demographic or work-
place variables (all p values > 0.05).

Clinical symptoms of anxiety and depression were not above the clinical threshold in the
overall group, although there was significant variance within our population, ranging from
mild to moderate depression and anxiety symptoms, see Table 2.

Table 3 shows the results from the longitudinal models for the separate outcomes and all
predictors. Mindfulness had significant protective effects on later depression (B = -0.26,

p =0.001), anxiety (B = -0.43, p<0.001) and social impairment (8 = -0.16, p<0.021). After
accounting for other factors, work stress was not associated with depression or anxiety, but sig-
nificantly and independently predicted social impairment (B = 0.18, p = 0.006). On the other
hand, negative life events were independently associated with higher anxiety, depression, and
social impairment. Social support at work had a protective effect on depression and social
functioning, but not on anxiety. Relationship status positively correlated with social function-
ing in that individuals in a relationship had less social impairment. Professional status corre-
lated with anxiety in that residents were more anxious than nurses.

A significant interaction emerged between mindfulness and one of the significant primary
predictors. Mindfulness moderated the association between social support at work and depres-
sion. Specifically, while high social support was associated with less depression, this association
was significant only among participants with low mindfulness (Beta = -2.80, p <0.001), but
not among those with high mindfulness, see Fig 1. No other significant interactions were
detected between mindfulness and our primary predictors for any of the three outcomes.

Discussion

Few studies have examined if mindfulness prospectively predicts better mental health in at risk
populations. Knowledge of protective benefits of mindfulness can help support stress-exposed
individuals early on, which may prevent negative mental health outcomes. The current study
documented protective benefits of mindfulness indexed before starting work in an ER depart-
ment. Using a longitudinal design with three waves of data collection, we found that mindful-
ness predicted lower levels of depression, anxiety, and social impairment after controlling for
work-related stress, negative life events, and perceived social support at work. Effects were
strongest for anxiety, followed by depression, and social impairment. Further, low mindfulness
was uniquely associated with increased symptoms of depression in the presence of poor social
support at work.
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Table 1. Sample demographics, work characteristics and associations with mindfulness (N = 121).

Variable n (%) or Mean (SD) Baseline Mindfulness Mean (SD) P
429 (0.63)
Age 30.5 (4.96) 0.718
Sex
Female 77 (63.64) 4.30 (0.61) 0.763
Male 44 (36.36) 4.27 (0.68)
Marital Status
Not in a Relationship 35 (28.93) 4.26 (0.59) 0.725
In a Relationship 86 (71.07) 4.30 (0.66)
Role
Residents 88 (72.73) 4.28 (0.66) 0.207
Nurses 14 (11.57) 4.55 (0.57)
Medical Students 19 (15.70) 4.16 (0.51)
Previous ER experience
Very unexperienced 29 (23.97) 4.17 (0.64) 0.462
Little experience 52 (42.98) 4.34 (0.59)
Experienced 37 (30.58) 4.28 (0.67)
Very experienced 3(2.48) 4.69 (0.80)
Site
Basel 29 (23.97) 4.17 (0.70) 0.500
Bern 50 (41.32) 4.32 (0.58)
Ziirich 42 (34.71) 4.33 (0.65)

P-values are from one-way ANOV As of mindfulness differences across demographic and work characteristics; for age, the p-value is for the test of Pearson correlation

with mindfulness.

https://doi.org/10.1371/journal.pone.0260208.t001

This robust prospective relationship between mindfulness and anxiety is consistent with
meta-analytic evidence that mindfulness-based interventions are effective in reducing anxiety
in physicians and medical students [57]. Our findings extend this literature by demonstrating
that mindfulness prospectively predicts less anxiety in ER personnel, a population facing high
levels of stress.

We also found a significant prospective relationship between mindfulness and better social
functioning. There is increasing evidence linking mindfulness to better emotion regulation
ability [13,58-61], which in turn is associated with less anxiety and depression [62] as well as
better social functioning [63]. Experimental research has demonstrated a positive relationship
between mindfulness and constructive responses to interpersonal conflict [64], suggesting that
mindfulness may help manage difficult social interactions.

Table 2. Mental health, social impairment, stressors and social support at baseline, 3 and 6 months.

Baseline 3 Months 6 Months

Variable N Mean SD N Mean SD N Mean SD
Depression 121 2.45 2.46 91 2.76 2.99 105 2.43 2.66
Anxiety 121 5.11 2.97 91 4.41 3.60 105 4.20 3.07
Social Impairment -- -- -- 91 1.98 0.44 105 1.90 0.38
Work stress -- -- -- 91 6.47 3.85 106 7.03 4.16
Social support -- -- -- 90 2.58 0.30 105 2.54 0.34
Negative life events 121 1.14 1.52 91 1.46 1.83 106 1.12 1.41
https://doi.org/10.1371/journal.pone.0260208.t002
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Table 3. Standardized regression coefficients for depression, anxiety, and social impairment predicted by mindfulness, work stress, social support at work, and neg-

ative life events (N = 121).

Predictor Variables Depression Anxiety Social Impairment
B r B r B 4
Mindfulness -0.26 0.001 -0.43 <0.001 -0.16 0.021
Work stress 0.06 0.360 0.08 0.173 0.18 0.006
Social support at work -0.17 0.008 -0.01 0.910 -0.24 <0.001
Negative life events 0.34 <0.001 0.23 <0.001 0.33 <0.001
Sex (F vs. M) -0.06 0.710 -0.06 0.718 -0.08 0.547
Age 0.10 0.176 -0.02 0.746 0.06 0.404
Relationship status (In a relationship vs. not in a relationship) -0.15 0.363 -0.09 0.562 -0.44 0.004
Profession
Medical students vs. nurses -0.14 0.640 0.25 0.407 -0.12 0.666
Residents vs. nurses 0.32 0.174 0.50 0.032 0.32 0.139
Previous ER experience -0.08 0.339 -0.07 0.376 -0.12 0.094
https://doi.org/10.1371/journal.pone.0260208.t003
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Fig 1. Mindfulness buffers the effect of low social support at work on depression (N = 121). Test of two-way interaction between mindfulness
and social support on depression (t = 2.23, DF = 113, p = 0.027; low mindfulness 8 = -2.80, t = -3.45, p<0.001; high mindfulness = -0.3447, t =

-0.50, p = 0.618).

https://doi.org/10.1371/journal.pone.0260208.g001
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In addition to demonstrating that dispositional mindfulness robustly predicts better mental
health, our findings highlight the importance of contextual predictors of emotional well-being
in health care providers. Specifically, the finding that negative life events were robustly associ-
ated with all three mental health outcomes is consistent with large-scale longitudinal studies
that identified negative life events as a risk factor for mental health problems in physicians and
physicians-in-training [42,44].The only significant demographic predictors were relationship
status and profession. Given that decreased social participation and lack of close social rela-
tionships are core features of social impairment [65], one might expect that those in a relation-
ship would report better social functioning than those without. Less predictable was the
finding that residents had higher levels of anxiety than nurses. While the small number of
nurses in our sample limits comparisons, it is possible that specific challenges associated with
residency may have contributed to this group difference. Residency typically coincides with
the family-building stage of young physicians, which increases the possibility of work-family
conflict [43,66]. Future studies including balanced samples of nurses and physicians would be
needed to examine profession-specific differences in the stress-anxiety relationship. On a
methodological level, the finding that social impairment was associated with a greater number
of predictors than anxiety and depression suggests that including measures of social function-
ing in future studies may help capture more fully the adverse effects of psychosocial stressors
on health care providers.

The finding that low mindfulness was associated with elevated levels of depression in indi-
viduals with poor social support at work is noteworthy and consistent with extensive evidence
for a strong relationship between social support and depression [67]. The moderating effect of
mindfulness in the context of an unsupportive work environment also converges with findings
that dispositional mindfulness protects against distress arising from rejection, a highly aversive
experience that signals the threat of social isolation [68]. Mindfulness in interpersonal commu-
nication may help detect and use social cues in a goal-directed manner [69] while mindlessness
increases susceptibility to cognitive biases [70]. Extensive evidence that depression is associ-
ated with overactivation of negative cognitive biases [71] provides support for the idea that
mindfulness may protect against depression at least in part through increasing flexibility in
processing and regulating emotions in social relationships [19].

Given that depression has been linked to greater rates of medical errors among physicians
[39], our findings have implications for patient care. As a malleable protective factor, disposi-
tional mindfulness may help to understand differences in the well-being of health care profes-
sionals, index changes in mindfulness during mindfulness-based interventions and examine
potential associations with improvements in patient care. For example, higher dispositional
mindfulness has been associated with less depression and lower stress in medical students
[72], improved self-care among physicians-in-training [73], and more patient-centered com-
munication and higher patient satisfaction among physicians [74]. Research suggests that
stress-reduction interventions for health care providers that incorporate mindfulness training
can increase empathy [75], and positively affect treatment course and clinical outcomes [76].

Our study is not without limitations. We investigated ER personnel and this may constitute
a selective (and potentially already resilient) group of individuals opting into this profession.
Our results may thus not be directly transferable to other at-risk populations. Moreover, we
investigated mindfulness as a trait prior to starting work at the ER. To examine the relation
between mindfulness and resilience in future studies, it would be important to measure mind-
fulness at multiple time points over the course of working in the ER. To examine the relation
between mindfulness and resilience in future studies, it would be important to measure mind-
fulness at multiple time points over the course of working in acute care settings.
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Opverall, the results of the current prospective study underscore the importance of mindful-
ness as a protective factor in emergency care and other high stress occupational environments.
The majority of ER personnel in the current study were completing their residency, which is
considered to be the most demanding and exhausting stage of medical training over the course
of a physician’s career, in part owing to the combination of low job control and high work
demands [26,77]. Our findings suggest that mindfulness interventions for physicians and
other health care professionals may be beneficial at both individual and institutional levels by
improving mental health and facilitating supportive relationships at work.
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