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Abstract: A significant proportion of physicians and medical trainees expe-
rience stress-related anxiety and burnout resulting in increased absenteeism
and disability, decreased patient satisfaction, and increased rates of medical
errors. A review and meta-analysis was conducted to examine the effective-
ness of interventions aimed at addressing stress, anxiety, and burnout in
physicians and medical trainees. Twelve studies involving 1034 participants
were included in three meta-analyses. Cognitive, behavioral, and mindfulness
interventions were associated with decreased symptoms of anxiety in physi-
cians (standard differences in means [SDM], j1.07; 95% confidence interval
[CI],j1.39 toj0.74) and medical students (SDM,j0.55; 95% CI,j0.74 to
j0.36). Interventions incorporating psychoeducation, interpersonal commu-
nication, and mindfulness meditation were associated with decreased burn-
out in physicians (SDM, j0.38; 95% CI, j0.49 to j0.26). Results from this
review and meta-analysis provide support that cognitive, behavioral, and
mindfulness-based approaches are effective in reducing stress in medical
students and practicing physicians. There is emerging evidence that these
models may also contribute to lower levels of burnout in physicians.
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During the last decade, there has been increasing attention placed
on the impact of the medical environment on physicians’ and

trainees’ mental well-being. Sources of stress among medical students
include concerns about meeting demands for academic performance,
adjusting to clinical responsibilities, developing a professional identity,
exposure to death and human suffering, and exposure to ethical con-
flicts (Dyrbye et al., 2005; Murphy et al., 2009; Stewart et al., 1997).
Once entering medical practice, additional stressors include shift work,
long workdays, high case loads, time pressures, poor sleep habits and
high performance expectations (Rutledge et al., 2009; Stucky et al.,
2009), challenging patients, personal fears regarding competency, and
changing roles in the workplace (Lee et al., 2009). In addition, physi-
cians and trainees regularly face suffering, fear, failures, and death, as
well as difficult interactions with patients, families, and other medical
personnel (Wallace et al., 2009).

Researchers report that, as a result of regular exposure to these
stressors, there are high rates of burnout and anxiety in physicians and
trainees (Dyrbye et al., 2006; Quill and Williamson, 1990; Rutledge
et al., 2009; Thomas, 2004; Zuardi et al., 2011). For instance, a self-
report survey of 704 general practitioners in the United Kingdom
revealed excessive anxiety in 31.1%, exhaustion and stress in 61.7%,
and sleep difficulties in 46.7% (Chambers and Belcher, 1994). A

study of 451 physicians in China revealed that 18% experienced anxi-
ety and 31.7% experienced depression (Shen et al., 2012). An esti-
mated 25% to 60% of physicians experience burnout (Goehring et al.,
2005; Panagopoulou et al., 2006; Renzi et al., 2005). Compared with
the general population, physicians are significantly more likely to
have symptoms of burnout and to be dissatisfied with their work-
life balance (Shanafelt et al., 2012). These high rates of emotional
distress are compounded by the fact that physicians seem to be poor in
tending to their wellness needs and are reluctant to seek help from
others (Wallace et al., 2009). According to the Canadian Medical
Association, only 25% of physicians who self-identified as depressed
had considered seeking help and only 2% actually did get help
(Myers, 2003).

Anxiety and burnout stemming from regular exposure to the
stressors of medical practice and training have been linked to in-
creased absenteeism and job turnover, early retirement, and increased
physician disability premiums, as well as decreased patient satisfac-
tion, diminished quality of care, and increased rates of medical errors
(Brown et al., 2009; Rutledge et al., 2009; Van Den Hombergh et al.,
2009). In a series of self-report studies, researchers at the Mayo
Clinic observed that higher burnout scores related to depersonaliza-
tion and emotional exhaustion were associated with greater likeli-
hood of reporting medical errors (Shanafelt et al., 2010; West et al.,
2006, 2009). However, in a study using active surveillance, whereas
residents who were depressed were 6.2 times more likely to make
medication errors, as documented by daily chart and medication or-
der reviews, residents experiencing burnout did not have higher rates
of error (Fahrenkopf et al., 2008). The high rate of burnout reported
in this study (92% of respondents) may have influenced these results
because there was little variation in burnout between participants.
Simulation-based studies of clinical performance during high-stress
events reveal that clinical performance of medical trainees is im-
paired in situations that induce elevated subjective and physiological
stress responses (Arora et al., 2010; Harvey et al., 2012; Pottier et al.,
2013). Greater stress responses are associated with greater impair-
ments in procedural skills (Arora et al., 2010) and clinical reasoning
(Pottier et al., 2013).

In light of research findings that suggest that physicians and
medical trainees are faced with a wide variety of stressors that result in
acute symptoms of stress, anxiety, and burnout that ultimately may
affect patient care, we conclude that there is a considerable need for
interventions that target stress in this population. This article is a
meta-analysis of interventions with the aim of providing an evidence-
based approach for interventions to reduce stress in physicians and
medical students. Medical students were included in this analysis be-
cause early interventions can potentially have a lasting impact during
the course of a medical career. Although meta-analyses have previ-
ously been conducted on the use of various models of intervention for
mixed groups of people with anxiety and depression (Hunot et al.,
2007; Jorm et al., 2008; Krisanaprakornkit et al., 2006; Regehr et al.,
2013), meta-analyses and reviews have not determined whether such
interventions are effective for physicians.

METHODS
This analysis included studies evaluating intervention pro-

grams aimed at reducing stress in physicians and medical trainees.
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Initially, studies were eligible for the analysis if they used a) random
assignment to treatment and control groups or b) parallel cohort de-
signs in which intervention and comparator groups were assessed at
the same points in time. Single-group designs were initially excluded
from the analysis. During the review, it became evident that a number
of studies targeted reduction of burnout as a primary outcome. How-
ever, because of the paucity of controlled trials addressing burnout,
studies using single-group designs for evaluating burnout are included
in the summary of studies (Table 1). The primary outcome of psycho-
logical stress and anxiety symptoms was measured by various stan-
dardized scales such as the Spielberger State Trait Anxiety Inventory
(STAI; Spielberger, 1983), the Perceived Stress Scale (PSS; Cohen
et al., 1983), and the Profile of Mood States (POMS) (McNair et al.,
1971). The secondary outcome, burnout, was consistently measured
by the Maslach Burnout Inventory (Maslach and Jackson, 1986).

Search Strategy
Searches were conducted on electronic databases including the

Cochrane Database on Systematic Reviews, MEDLINE, EMBASE,
PsycINFO, ERIC, Applied Social Science Abstracts, Social Sciences
Abstracts, Social Work Abstracts, and Dissertation Abstracts Inter-
national. Reviewers checked the reference lists of all relevant articles,
including those from previously published reviews. The screening of
the studies was carried out by a three-stage procedure as follows: a)
review of titles and abstracts to determine potentially relevant studies,
b) review of full copies of potentially relevant articles to determine
whether studies met inclusion criteria, and c) data extraction from
articles that passed the two previous levels of screening. The assess-
ment of the methodological quality of each study was based on crite-
ria established in the Cochrane Collaboration Handbook (Higgins
and Green, 2011). Where data were not available in the study report
of eligible studies, the reviewers corresponded with investigators,
requesting further information. Using this method, additional infor-
mation was obtained from two groups of researchers, thus allowing
these studies to be included in the meta-analysis (Ro et al., 2008,
2010; Warnecke et al., 2011).

The searches included any article published before February
21, 2013, and yielded 1992 potentially relevant studies. Eighty-seven
titles and abstracts were deemed to be potentially relevant and were
subject to detailed evaluation. Sixty-four of these studies were ex-
cluded because they tested patient satisfaction, offered support to
physicians in litigation, or did not test an intervention. Of the 23
remaining studies, 8 studies were screened out because they did not
meet design criteria or they did not have stress and/or burnout as an
outcome measure. In the end, four controlled studies using random
assignment to groups or parallel cohort design to examine stress in-
terventions for physicians (Justo, 2010; McCue and Sachs, 1991;
Saadat et al., 2012; Sood et al., 2011) and four controlled studies
examining stress interventions for medical students (Finkelstein et al.,
2007; Rosenzweig et al., 2003; Shapiro et al., 1998; Warnecke et al.,
2011) were deemed to be appropriate through a process of consen-
sus by members of the meta-analysis research team. Three additional
studies on stress interventions for medical students, conducted be-
tween 17 and 28 years before this review, did not have sufficient
data for meta-analysis (Holtzworth-Munroe et al., 1985; Palan and
Chandwani, 1989; Whitehouse et al., 1996).

Of the studies included in the meta-analysis on stress in-
terventions, one study on physicians (McCue and Sachs, 1991) and
two studies on medical students (Finkelstein et al., 2007; Rosenzweig
et al., 2003) used parallel cohort designs (see Table 1). In each case,
there was a possible selection bias in that participants either self-
selected into the treatment condition (Finkelstein et al., 2007;
Rosenzweig et al., 2003) or were ineligible to participate in the in-
tervention because of the nature of their duties (McCue and Sachs,
1991). Thus, the nature of the control groups represents risk to the

validity of the studies. Further, in common with other studies of psy-
chological interventions, blinding and allocation concealment were
not possible.

One randomized controlled trial (Martins et al., 2011) and
three single-group design studies examined interventions to reduce
burnout in physicians (Goodman and Schorling, 2012; Krasner et al.,
2009; Ro et al., 2010). Single-group design (or quasi-experimental)
studies are generally recommended for exclusion from meta-analysis
because of threats to validity from factors such as maturation bias,
historical confounds, testing bias, or statistical regression toward the
mean (Littell et al., 2008). Nevertheless, given the state of the re-
search in many areas, such as medical education, meta-analyses
commonly do include quasi-experimental studies (Colliver et al.,
2008; Stroup et al., 2000). Colliver et al. (2008) acknowledge this
dilemma and recommend that, if such studies are to be included in
a meta-analysis, threats to validity must be evaluated. Given the
absence of controlled trials examining interventions for reducing
burnout in physicians, single-group designs were assessed for suit-
ability for inclusion in a meta-analysis. In each of the three studies
examined, burnout is measured using the most common standardized
measure, the Maslach Burnout Inventory (Maslach and Jackson,
1986). Two studies (Goodman and Schorling, 2012; Krasner et al.,
2009) advertised for participants from a wide range of physicians
and offered continuing medical education credits for participation;
thus, the circumstances of each of the participants will have been
different and were not subject to a common history or environmental
confound. In addition, Goodman and Schorling offered the inter-
vention at different times to different groups, thereby reducing the
risk for an environmental confound. The third study (Ro et al., 2008,
2010) provided the intervention to a group of physicians attending a
physician resource center. At the follow-up time, they compared the
level of burnout symptoms with that of a representative sample of
physicians and determined that the postintervention scores of the
study group became comparable with those of physicians in the
general population. Thus, although these studies did not include con-
trol groups, it was determined that considerable efforts had been made
to control for confounds.

Description of Interventions Targeting
Stress Reduction

Among the eight controlled trials that examined the effects
of stress reduction interventions on physicians or medical students,
length of interventions was variable. Five studies used multiple weekly
sessions (7Y16) led by trained practitioners. In two studies, a single
intervention was used, lasting 90 minutes (Sood et al., 2011) or
4 hours (McCue and Sachs, 1991). In one study, the intervention
consisted of self-directed use of audiotapes during an 8-week period
(Warnecke et al., 2011; see Table 1).

All of the included studies examined interventions that incor-
porated components of cognitive-, behavioral-, and/or mindfulness-
based techniques. Hayes (2004) characterizes these techniques as
representing three waves, the first wave focusing on behavioral tech-
niques, the second incorporating social learning and cognitive com-
ponents, and the third including mindful awareness and acceptance of
present experiences (Hayes, 2004). Others argue that all these tech-
niques share fundamental characteristics and should not be considered
different waves but rather as different forms of cognitive-behavioral
therapy (Hoffman et al., 2010). It is nevertheless useful to consider
the relative contributions of cognitive, behavioral, and mindfulness
interventions in addressing stress and anxiety responses. Behavioral
stress reduction interventions often focus on control of physical stress
reactions through controlled breathing or muscle relaxation. Cog-
nitive therapy aims to assist individuals to identify and modify dys-
functional beliefs that influence response to stimuli and subsequent
physiological and psychological distress. Cognitive-behavioral approaches
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view functioning to be a product of reciprocal interactions between
personal and environmental variables and addresses dysfunctional
interactions through a combination of cognitive and behavioral ap-
proaches. This may include modeling of effective communication
techniques that are likely to result in lower levels of interpersonal
conflict and stress. Mindfulness-based interventions focus on low-
ering reactivity to challenging experiences through nonjudgmental
self-awareness, particularly of physical sensations, cognitions, and
emotions.

Four of the controlled studies addressing stress used a combi-
nation of cognitive, behavioral, and meditation techniques including
psychoeducational elements, relaxation training, cognitive restruc-
turing, and refocusing of attention on nonstressful thoughts. Saadat
et al. (2012) examined an intervention entitled ‘‘Coping With Work
and Family Stress,’’ designed by one of the investigators for use in a
variety of workplaces (Snow et al., 2002); this intervention has four
components as follows: a) identification of stressful situations and
effective problem-solving and communication strategies for reducing
stress, b) modification of stress appraisal and cognitive processes, c)
behavioral stress management techniques, and d) development of a
personal stress management plan. McCue and Sachs (1991) used an
intervention simply referred to as ‘‘Stress Management Workshop’’
that incorporated a) personal management skills (including elements
such as goal prioritization); b) relationship building and assertive-
ness training; c) ‘‘outlook’’ skills, which, as described, are similar
to cognitive reframing; and d) ‘‘stamina skills’’ or behavioral stress
management techniques. Sood et al. (2011) examined the Stress
Management and Resiliency Training (SMART) program, which in-
volved awareness of intentional biases, training on refocusing atten-
tion from stressful to neutral content (Ellenbogen and Schwartzman,
2009), and relaxation training. Finally, Finkelstein et al. (2007) of-
fered a mind-body medicine course for preclinical medical students.
This course included elements of didactic teaching on stress response,
meditation, imagery, and exercise as well as practicing meditation and
physical exercise. Thus, although these interventions differed, they
contained a large number of overlapping elements.

Four controlled studies examined the effectiveness of
mindfulness-based stress reduction (MBSR) in reducing stress for
physicians (Justo, 2010) and medical students (Rosenzweig et al.,
2003; Shapiro et al., 1998; Warnecke et al., 2011). Developed by
Kabat-Zinn (1982), MBSR incorporates a) body awareness, b) mind-
fulness of breath, and c) hatha-yoga postures. Weekly sessions address
mindfulness in stressful situations and social interactions and ac-
ceptance of self and others. Sessions are augmented by audiocas-
settes that lead practice at home. Originally designed as a behavioral
medicine technique for patients with chronic pain, the model has

subsequently been tested on people with a broad spectrum of issues
including anxiety disorders (Kabat-Zinn et al., 1991).

Two of the interventions (Finkelstein et al., 2007; Sood et al.,
2011) described above incorporated meditation techniques, although
they were not specifically described as mindfulness-based approaches.
Thus, given the intersecting elements in all the approaches used in
the studies aimed at reducing stress, they were included in one meta-
analysis. Nevertheless, the differences in the models were expected
to result in a large degree of statistical heterogeneity.

Description of Interventions Targeting Burnout
One study (Goodman and Schorling, 2012) examined the use

of MBSR to reduce burnout in physicians. Krasner et al. (2009) of-
fered an educational program in mindful communications. This in-
tervention included a) didactic presentations on perceptual biases as
well as managing conflict and burnout, b) mindfulness meditation
training and yoga-type exercises, c) self-awareness and positive self-
reinforcement training, and d) group discussion. Martins et al. (2011)
describe their intervention as workshops involving education on
burnout syndrome, coping behaviors, and tools for prevention and
self-care. Finally, Ro et al. (2010) offered two interventions, a single-
day intensive individual counseling session and a 5-day course that
integrated psychodynamic, cognitive, and educational theories. The
structured counseling session integrated an analysis of the current
work situation, sources of identity, and self-esteem and self-reliance
and identified and challenged coping skills (listed as Ro, 2010a, in
the meta-analysis). The week-long course consisted of lectures on
restraints in work life, individual resources and personality, commu-
nication, teamwork, and prevention of burnout (identified as Ro,
2010b, in the meta-analysis). This was followed by group discussions
and physical activity (Ro et al., 2008). Thus, although there was some
overlap in burnout programs examined in terms of psychoeducation,
interpersonal communications, and mindfulness meditation, there also
seemed to be considerable divergence. Again, this was expected to be
reflected in statistical heterogeneity.

Data Analysis
Meta-analyses were conducted to pool change in the primary

outcome (self-reported stress or anxiety) and secondary outcome (self-
reported burnout) from baseline to postintervention using Compre-
hensive Meta-analysis software version 2.0. All data were continuous
and analyzed by calculating the Hedges’ g (Hedges, 1982). Standard
differences in means (SDM) allowed for comparisons to be made
across studies when scales measured the same outcomes using dif-
ferent standardized instruments, such as administering the STAI or
the PSS to measure stress and anxiety. The Hedges’ g is preferable

FIGURE 1. Meta-analysis of interventions addressing stress in physicians.
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to Cohen’s d, in this instance, because it includes an adjustment for
small-sample bias. SDM point estimates and 95% confidence in-
tervals (CIs) were computed using a random effects model because
of the likelihood of heterogeneity. Three possible sources of hetero-
geneity were anticipated as follows: baseline severity of stress and
burnout symptoms, the nature of the intervention, and different out-
come measures for stress and burnout. Heterogeneity between studies
was calculated using I2 (Higgins et al., 2003). This statistic pro-
vides an estimate of the percentage of variability in results across
studies that are likely due to treatment effect rather than chance
(Guyatt et al., 2008).

RESULTS
A total of 12 studies with 1034 participants were included

in the three meta-analyses. Of the total number of participants in
these studies, 30.4% were men and 37.3% were women, and in
31.9% of the cases, sex was not reported. The study participants
included physicians in Spain (Justo, 2010), Argentina (Martins et al.,
2011), Norway (Ro et al., 2010), and the United States (Goodman
and Schorling, 2012; Krasner et al., 2009; McCue and Sachs, 1991;
Saadat et al., 2012; Sood et al., 2011) and medical students in
Tasmania (Warnecke et al., 2011) and the United States (Finkelstein
et al., 2007; Rosenzweig et al., 2003; Shapiro et al., 1998).

Four cognitive-, behavioral-, and mindfulness-based studies
contributed data to a pooled analysis for the primary outcome of
self-reported stress and anxiety in physicians. The results are sig-
nificant for treatment against the control group with a large effect

size (SDM point estimate, j1.07; 95% CI, j1.39 to j0.74). Het-
erogeneity as assessed by the I2 is low (0%) (see Figure 1). Four
additional studies assessed the impact of cognitive, behavioral, and
mindfulness on stress and anxiety in medical students. The pooled
results for interventions (SDM, j0.55; 95% CI, j0.74 to j0.36;
I2 = 0%) showed significant improvement over control groups with
a moderate effect size (see Figure 2). Despite the differences in ap-
proaches, the low heterogeneity may suggest a considerable degree
of similarity. It should be noted, however, that given the small num-
ber of samples included in the analysis, the low I2 score may reflect
the fact that variability could not be detected.

Finally, a meta-analysis was conducted for the secondary
outcome of burnout. Four studies involving five independently
assessed interventions contributed to a pooled analysis for burnout.
The results demonstrate a significant change from pretest to posttest
with a moderate effect size (SDM,j0.38; 95% CI,j0.49 toj0.26).
Heterogeneity as assessed by the I2 is 0% in this analysis, which
speaks to the consistency in the outcomes of the approaches used
across trials despite apparent differences (see Figure 3).

DISCUSSION
The findings of this meta-analysis suggest that cognitive-,

behavioral-, and mindfulness-based interventions focused on stress
reduction significantly reduce symptoms of anxiety in physicians.
Further, despite variations in approaches in terms of length of inter-
vention and specific components of the intervention (including

FIGURE 2. Meta-analysis of interventions addressing stress in medical students.

FIGURE 3. Meta-analysis of interventions addressing burnout in physicians.
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aspects such as cognitive restructuring, relaxation, and meditation)
with both medical students and physicians in different countries, the
results are remarkably consistent across studies. These results add to
the limited research on stress reduction interventions with health care
providers. A Cochrane review of the effectiveness of person-focused
and organizationally focused interventions on reducing stress and
burnout in health care workers (primarily nurses) concluded that both
individual and work-directed interventions can be effective in re-
ducing stress and burnout (Marine et al., 2006). This conclusion was
supported in a review by Awa et al. (2010). Conversely, however, van
Wyk and Pillay-van Wyk (2010) conducted a Cochrane review of
preventative staff-support interventions for health workers (primarily
nurses) and concluded that there was insufficient evidence regarding
the effectiveness of stress management training on preventing burn-
out. Indeed, as noted earlier, when randomized controlled trials alone
are considered, there is insufficient evidence to support the use of
any intervention to reduce burnout. However, given the paucity of
studies in this area, quasi-experimental studies have been included
in this present review and other previous reviews.

The findings of the present review are further supported by
meta-analyses conducted with other populations. A previous meta-
analysis on stress interventions for students has revealed that
cognitive-, behavioral-, and mindfulness-based interventions reduce
stress in a wide range of student groups (Regehr et al., 2013). Further
systematic reviews have established that cognitive-behavioral ap-
proaches are effective in reducing symptoms of posttraumatic stress
disorder in a variety of other populations including accident survivors,
emergency responders and veterans, and survivors of sexual violence
(Bisson and Andrew, 2007; Hunot et al., 2007; Regehr et al., 2012;
Sherman, 1998). In addition, recent reviews have found that medita-
tion and relaxation techniques are effective in reducing anxiety
(Krisanaprakornkit et al., 2006) and a number of other mental and
physical disorders (Chiesa and Serretti, 2009; Grossman et al., 2004).

Limitations
Studies in this review are limited to those published in peer-

reviewed journals. The preponderance of studies included was con-
ducted in the United States, although studies were also conducted in
Spain, Argentina, Norway, and Tasmania. Nevertheless, generaliz-
ability to other cultural contexts may be limited. As with any meta-
analysis, publication bias represents a threat to the validity of the
analysis because studies with negative findings are often not pub-
lished. Although five of the studies investigating the effectiveness
of stress interventions used random assignment to intervention and
control groups, three used parallel cohort designs. The composition
of the control groups in these cases may have represented a bias.
Finally, single-group design studies were included in the meta-
analysis for burnout interventions. As such, the possibility that im-
provement in burnout scores was related to other factors, including
spontaneous remission, cannot be ruled out.

CONCLUSIONS
The results from this review and meta-analysis provide support

that cognitive-, behavioral-, and mindfulness-based approaches are
effective in reducing subjective stress and anxiety in medical students
and practicing physicians. Further, there is emerging evidence that
these models may also contribute to lower levels of burnout in phy-
sicians. Given the stressors inherent in medical practice and evidence
that the outcomes of stress are associated with risks to both the
physician and their patients, it is imperative that physicians have access
to interventions that reduce stress, anxiety, and potentially burnout.
Further, because there is evidence that stress experienced by physi-
cians begins early in their careers, engagement in preventative interventions

that increase individual control over stressful situations encountered
in professional practice and training should be encouraged.
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