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Abstract
Question A growing body of work suggests that
medical students may be particularly at risk of mental
ill health, suicidal ideation and behaviour, resulting in
recent calls to develop interventions to prevent these
outcomes. However, few reviews have synthesised the
current evidence base regarding the effectiveness of
these interventions and provided guidance to improve
future intervention efforts.
Study selection and analysis The authors conducted
a systematic review to identify studies of any design
reporting the effectiveness of any universal intervention
to address these outcomes in medical students. Embase,
MEDLINE and PsycINFO databases were searched from
their respective start dates until 1 December 2017.
Findings Data from 39 studies were included.
Most investigated the effectiveness of relatively brief
interventions designed to reduce stress; most commonly
using mindfulness-based or guided meditation
approaches. Only one implemented an intervention
specifically designed to address suicidal ideation;
none investigated the effectiveness of an intervention
specifically designed to address suicidal behaviour. Five
investigated the effects of curriculum-level changes.
Overall, there was limited evidence of an effect for these
programmes at both the postintervention and longest
follow-up assessment on depression, anxiety and stress.
Conclusions Relatively brief, individually focused,
mindfulness-based interventions may be effective
in reducing levels of anxiety, depression and stress
in medical students in the short term. Effects on
suicidal ideation and behaviour, however, remain to be
determined. There has been a significant lack of attention
on organisational-level stressors associated with medical
education and training.
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Despite suicide being a leading cause of death for
those between 15 and 29 years of age globally,1 to
date, most population-level (or universal) interventions to reduce suicide and related outcomes,
including suicidal ideation, and depression in young
people have focused on school settings.2 While a
recent comprehensive review of intervention
designed to address suicidal ideation and behaviour
in young people recommended psychoeducational

Summary box
What is already known about this subject?

►► Higher rates of suicidal ideation and attempted

suicide have been reported in medical students
as compared with age-matched members of the
general population.
►► Medical students face a unique range of
personal and professional stressors.
►► However, medical students are less likely to
access services despite better knowledge of
appropriate treatment options for mental illness
and suicidal ideation and/or behaviour.
What are the new findings?

►► Relatively brief mindfulness-based

stress management interventions may be
effective in reducing anxiety, depression and
stress in medical students in the short term.
►► Despite recent concerns around suicide rates
in both medical students and doctors-intraining, however, we found only one study that
evaluated outcomes related to suicidal ideation,
and none reported outcomes relating to suicidal
behaviour.
►► Interventions developed to date to address
sources of stress in medical students have
predominately focused on improving individual
resilience and have not addressed the cultural,
systemic and structural factors that may also
impact on student well-being.
How might it impact on clinical practice in the
foreseeable future?
►► The study designs used to investigate the
effects of these interventions have been
relatively weak, and likely the interventions
tested have been of too low intensity.
►► There has also been a significant lack of
attention to organisational-level stressors
associated with medical education and training.
approaches coupled with screening showed some
promise in reducing levels of suicidal ideation and
behaviour in predominately school-aged children,3
few of these studies were based in tertiary settings,
and none targeted medical students specifically.
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While lower rates of suicide have been observed in tertiary
students compared with their non-tertiary educated peers of
the same age,4 higher rates of suicidal ideation5 and attempted
suicide6 have been reported in medical students as compared
with age-matched members of the general population. In a large
meta-analysis, almost one-third (27.2%) of medical students
reported depression or symptoms of depression and around
1 in 10 (11.1%) reported suicidal ideation.7
Increased rates of depression, suicidal ideation and behaviour
in medical students may be due to a range of unique stressors,
including a demanding study load,6 which in turn may reduce
available time for self-care,8 and frequent exposure to death and
dying in patients, including suicide death.9 Other commonly
reported stressors specific to medical education include fear over
making mistakes during, for example, clinical rotations, and fear
over making the right decision for patients’ care.6
The format and delivery of medical curricula has also been
identified as a specific source of stress.10 Frequent examinations,11 lengthy academic curricula,12 tiered, rather than pass/fail
grading systems,13 a mismatch between preferred teaching and
learning styles14 and lack of preparation for career transitions,
in particular between preclinical and clinical training15 have all
been associated with poorer mental health outcomes in medical
students. The structure of medical school curricula therefore
offers a significant opportunity for intervention.16
Medical students are also less likely to access services despite
better knowledge of appropriate treatment options for mental
illness and suicidal ideation and/or behaviour, as well as knowledge of how to access these services at times of crisis.17 According
to the first National Survey of Mental Health in Australian
Medical Students, embarrassment, fear over a lack of confidentiality and privacy and the impact of having a record of mental
health treatment either on registration, the right to practice
and/or career progression are common barriers that discourage
medical students from seeking help.6

Objective

Taken together, these findings suggest there is a need to develop
effective universal programmes that can address sources of
mental ill health, suicidal ideation and suicidal behaviour in
all medical students irrespective of current levels of distress.
While a number of universal interventions have been developed
to improve general well-being in medical students, these have
predominately focused on improving individual resilience18 and
have not addressed the cultural, systemic and structural factors
that may impact on well-being in this population. Therefore,
we have conducted a systematic review and meta-analysis of
universal interventions aimed at addressing mental ill health,
suicidal ideation and behaviour in medical students.

Study selection and analysis

We searched Embase, MEDLINE and PsycINFO until 1
December 2017. Ancestry searches were also conducted to
locate relevant studies inadvertently missed by the electronic
search. Further detail on the electronic search strategy is available in the appendix.
Studies were eligible for inclusion in this review if: (1) they
were a randomised controlled trial (RCT), including cluster
RCTs, a non-randomised controlled trial (non-RCT), a historically controlled design or uncontrolled longitudinal design; (2)
the effectiveness of a universal intervention to address suicidal
ideation, suicidal behaviour, depression, anxiety stress and/or
burnout was evaluated; (3) participants were medical students;

and (4) they were published in English. Studies were limited
to English literature due to resourcing constraints. We define
universal interventions as those that are delivered to all students
irrespective of risk and/or current levels of psychological distress.
All retrieved articles were double-screened by KW and AB
independently. Disagreements were resolved through consensus
discussions with ML, JR and BV.

Data extraction

KW and AB independently extracted data and methodological information. The primary outcome assessed was suicidal
ideation. Given the associations between suicidal ideation and
behaviour, depression, anxiety, stress and burnout in the medical
workforce, we also included the following secondary outcome
measures: suicidal behaviour (ie, self-harm, attempted suicide
and suicide deaths), depression, anxiety, stress and burnout.
As we were interested in the effects of the interventions, we
reported effects at postintervention and the longest possible
follow-up period (where available) for each outcome, following
standard approaches.19

Study quality

KW and AB independently assessed the quality of each included
study. We used the following tools for the different categories
of study design included in the review: (1) the Cochrane Risk
of Bias tool for RCTs; (2) the Risk of Bias In Non-randomised
Studies of Interventions tool for non-RCTs; and (3) the Newcastle-Ottawa Scale (NOS) for longitudinal studies.

Data synthesis and statistical analysis

Where possible, we synthesised quantitative data between studies
using meta-analysis. For continuous outcome data, we calculated
the standardised mean difference (SMD) with corresponding
95% CIs. For dichotomous outcome measures, we calculated the
pooled OR with corresponding 95% CI. Given likely differences
in both foci and effects of individually focused interventions
compared with curriculum-based interventions, we did not pool
data in any meta-analysis across these two broad approaches.
Data synthesis was undertaken in Review Manager (RevMan)
for Windows, V.5.3,20 by implementing the DerSimonian and
Laird random effects model.

Findings

Overall, 1505 records were identified from the electronic databases, and an additional 116 records were identified through
hand searching. After removing duplicates and title screening,
314 full-text articles were retrieved for further screening.
Finally, a total of 39 studies were included in the systematic
review (see appendix for the study inclusion flow chart, table
of methodological characteristics and full references for all
included studies).

Characteristics of the included studies

Of the 39 studies included in the review, over half (24 studies;
61.5%) were conducted in the USA and one-third of studies
used an RCT design (13 studies; 33.3%). Only one study investigated the effectiveness of an intervention specifically designed
to address suicidal ideation21; none reported information of the
effectiveness of these programmes for suicidal behaviour.
Most interventions were relatively brief (ie, between 1 and 16
sessions; mean 4.9) delivered according to mindfulness-based
principles (18 studies; 46.1%); stress management training (5
studies; 12.8%); psychoeducation (4 studies; 10.2%); relaxation
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training (2 studies; 5.1%); or yoga (2 studies; 5.1%). Other
approaches evaluated in single studies included: telephone counselling; omega-3 fatty acid supplementation; and visual journalling. Five studies (12.8%) investigated the effectiveness of
changing from a didactic lecture-based curriculum format to a
problem-based format on reducing stress; however, for one of
these, insufficient data on our primary or secondary outcomes
were reported to enable inclusion in any meta-analysis.22

Characteristics of the included participants

The 39 studies included a total of 7387 medical students (range:
5–1958) aged between 18 years and 32 years of age. Twenty-five
studies included information on the gender of participants; in
21 (84.0%) of these, the majority of participants were women.

Study quality

Owing to the difficulty in ensuring participants and research
personnel were blinded to treatment allocation, all RCTs were
rated as at unclear risk of bias for these domains. Similarly, all
non-RCTs were downgraded owing to a lack of information on
bias in the classification of the intervention being reported. For
historically controlled studies, most received between three and
five stars on the NOS, suggesting a moderate to high risk of bias,
with biases most apparent for comparability of the historical
control cohort. Finally, for uncontrolled longitudinal studies,
bias was most apparent for the measurement of the outcome
measure as all studies relied on self-reported information (see
appendix for assessments of study quality for included studies).

Effects of individually focused interventions
Suicidal ideation

None of the studies included information on the proportion of
participants reporting suicidal ideation or on suicidal ideation

scores at postintervention. One study included data on suicidal
ideation at the longest follow-up point (ie, 1 year). There was
some evidence of a moderate reduction in the proportion of
participants reporting suicidal ideation by this time point in
one historically controlled trial of psychoeducation (OR 0.07,
95% CI 0.01 to 0.59; one study).21

Depression

One uncontrolled longitudinal study of a yoga programme
included data on the proportion of participants reporting depression at the postintervention assessment; however, there was no
evidence of a significant treatment effect for this programme
(OR 0.27, 95% CI 0.05 to 1.36; one study).23
There was also no apparent effect on depression scores
(measured continuously) in six RCTs of predominately mindfulness programmes (SMD −0.52, 95% CI −1.18 to 0.13; six
studies; I2: 93.0%; figure 1). There was also no apparent effect
in a single RCT of omega-3 fatty acid supplementation (SMD
0.00, 95% CI −0.48 to 0.48),24 or in one non-RCT of guided
meditation25 at the postintervention assessment (SMD −0.08,
95% CI −0.32 to 0.16; one study; figure 1). In six uncontrolled
longitudinal studies of a diverse range of interventions (including
relaxation training, yoga and psychoeducation), there was an
apparent effect on depression scores (SMD −0.26, 95% CI
−0.43 to −0.10; six studies; I2: 0.0%; figure 1); however, this
effect was reduced to non-significance following the exclusion of
studies in which graduate entry medical students were recruited
(SMD −0.18, 95% CI −0.40 to 0.05; two studies; I2: 0.0%). The
exclusion of such studies made no overall difference to either the
magnitude or direction of the effect for all other study designs.
By the longest follow-up assessment (ie, 3 months), there was
no evidence of a significant effect of guided meditation on the
proportion of participants reporting depression in one non-RCT

Figure 1 Random effects standardised mean difference (SMD), and accompanying 95% CI, on self-reported depression scores at the
postintervention assessment. RCTs, randomised controlled trials.
86
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Figure 2 Random effects standardised mean difference (SMD), and accompanying 95% CI, on self-reported depression scores at the longest followup assessment. RCTs, randomised controlled trials.
(OR 1.39, 95% CI 0.48 to 4.01; one study).26 However, there
was some evidence of a significant reduction in the proportion reporting depression by this time point in one historically
controlled trial of a psychoeducation programme (OR 0.30;
95% CI 0.12 to 0.75; one study).21 Despite differences in the
magnitude of the OR between these studies, there was no
evidence of a significant subgroup difference by study design.
There was no significant effect on depression scores at the
longest follow-up point for stress management programmes,
including mindfulness and psychoeducation approaches in
two RCTs (SMD −0.27, 95% CI −0.56 to 0. 02; two studies;
I2: 33.0%; figure 2), or in one non-RCT of psychoeducation

(SMD 0.32, 95% CI −0.32 to 0.95; one study; figure 2).27 There
was no evidence of a significant subgroup difference by study
design.

Anxiety
No study included data on the proportion of participants
reporting anxiety at the postintervention assessment. There was
no evidence of a significant treatment effect on end-of-treatment
anxiety scores in five RCTs of predominately mindfulness-based
interventions (SMD −0.62, 95% CI −1.63 to 0.38; five studies;
I2: 97.0%; figure 3). There was some evidence of a modest

Figure 3 Random effects standardised mean difference (SMD), and accompanying 95% CI, on self-reported anxiety scores at the postintervention
assessment. RCTs, randomised controlled trials.
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Figure 4 Random effects standard mean difference (SMD), and accompanying 95% CI, on self-reported anxiety scores at the final follow-up
assessment. RCTs, randomised controlled trials.
treatment effect in favour a single trial of omega-3 essential
fatty acid supplementation on anxiety scores at postintervention
(SMD −0.74, 95% CI −1.23 to −0.25).24
There was no evidence that guided meditation and a groupbased stress management programme may be associated with a
reduction in anxiety scores at postintervention based on three
non-RCTs (SMD −0.17, 95% CI −0.37 to 0.04; three studies;
I2: 0.0%; figure 3). However, a positive effect was found in
six uncontrolled longitudinal studies that evaluated a number
of different approaches designed to reduce anxiety and stress
(SMD −0.41, 95% CI −0.76 to −0.06; six studies; I2: 69.0%;
figure 3). The overall test for subgroup differences by study
design was not significant. The effect in favour of stress management programmes on anxiety scores in uncontrolled longitudinal studies was reduced following the exclusion of studies in
which graduate-entry medical students were recruited (SMD
−0.12, 95% CI −0.35 to 0.10; one study). The exclusion of
these studies made no overall difference to either the magnitude
or direction of the effect for anxiety scores for all other study
designs.
No included study reported data on the proportion of students
reporting anxiety at the final follow-up assessment. In terms of
anxiety scores at the final follow-up assessment, there was no
evidence of a significant treatment effect of a multicomponent
stress management programme in one RCT (SMD 0.31, 95% CI
−0.03 to 0.66; one study; figure 4).28 There was, however, some
suggestion of an increase in anxiety scores at final follow-up
assessment in two non-RCTs of guided meditation and psychoeducation respectively (SMD 0.51, 95% CI 0.10 to 0.91; two
studies; I2: 0.0%; figure 4). The test for subgroup differences
by study design was, as a consequence, significant (χ2=7.53,
p=0.02).

Stress

No study included data on the proportion of participants
reporting stress at postintervention.
There was no evidence of a significant treatment effect of
a mindfulness programme on stress scores at postintervention in one RCT (SMD −0.32, 95% CI −1.04 to 0.40; one
study; online supplementary figure 2),29 nor for a group-based
stress management programme in one non-RCT (SMD −0.38,
95% CI −1.00 to 0.25; one study; online supplementary figure
2).30 However, there was some evidence that these programmes
88

may be associated with a modest reduction in stress in three
uncontrolled longitudinal studies (SMD −0.66, 95% CI −1.32
to −0.00; three studies; I2: 81.0%; online supplementary figure
2). Despite these differences, there was no evidence of a significant subgroup difference by study design.
No included study reported data on the proportion of students
reporting stress at final follow-up. However, two RCTs of mindfulness programmes,31 32 and one historically controlled trial of
a group-based stress management programme,33 included information on stress scores at the final follow-up assessment. While
mindfulness programmes were associated with a modest effect
for stress scores by this time point in two RCTs (SMD −0.28,
95% CI −0.49 to −0.07; two studies; I2: 0.0%; online supplementary figure 3), there was no similar effect found in one
historically controlled trial of a group-based psychoeducation programme (SMD −0.03, 95% CI −0.38 to 0.32; one
study; online supplementary figure 3).

Burnout

No included study reported data either on the proportions
of participants reporting burnout or on burnout scores at the
postintervention assessment point.
No study included data on the proportion of students
reporting burnout at the final follow-up assessment. One RCT
did, however, include information on the effectiveness of a
mindfulness programme on burnout scores, with no evidence of
a significant effect for this programme by the longest follow-up
assessment (SMD −0.13, 95% CI −0.36 to 0.10; one study).31

Effects of curriculum-based interventions
Suicidal ideation

No study of a curriculum-based intervention reported data
on suicidal ideation at either the postintervention or longest
follow-up points.

Depression

There was no evidence of a treatment effect in favour of curriculum-based interventions on the proportion reporting symptoms
of depression by the postintervention assessment in a single
study (OR 0.11, 95% CI 0.01 to 1.79; one study)34 or by the
longest follow-up assessment in another single study (OR 0.80,
95% CI 0.47 to 1.38; one study).35

Witt K, et al. Evid Based Mental Health 2019;22:84–90. doi:10.1136/ebmental-2019-300082

Evid Based Mental Health: first published as 10.1136/ebmental-2019-300082 on 27 March 2019. Downloaded from http://ebmh.bmj.com/ on September 29, 2020 by guest. Protected by
copyright.

Systematic review

There was no evidence of a significant reduction in depression
scores in one study of a curriculum-based intervention by the
longest follow-up assessment (SMD −0.16, 95% CI −0.38 to
0.06; one study).35

Anxiety

No study of curriculum-based interventions reported data
on anxiety at the postintervention assessment. By the longest
follow-up assessment, there was no evidence of a reduction in
anxiety scores in a single study (SMD −0.02, 95% CI −0.17 to
0.14; one study).36

Stress

No study of a curriculum-based intervention reported data on
stress at either the postintervention or longest follow-up points.

Burnout

No study of a curriculum-based intervention reported data on
burnout at either the postintervention or longest follow-up
points.

Conclusions and clinical implications
Key findings

This review included data from 39 individual studies. Despite
recent concerns around suicide rates in both medical students
and doctors-in-training, we found only one study that evaluated outcomes related to suicidal ideation, and none reported
outcomes relating to suicidal behaviour. Given that so few
included studies investigated effects of these interventions on
related risk factors, including levels of anxiety, depression and
stress, at present there is limited evidence that relatively brief,
individually focused mindfulness-based interventions may be
effective in reducing these symptoms in medical students.
Most studies investigated the effectiveness of relatively brief
programmes for the management of stress, typically between 1
and 16 sessions (mean: 4.9 sessions), delivered over a short time
period (mean: 8 weeks). Most interventions were offered during
the preclinical years; however, some evidence suggests that
levels of suicidal ideation,37 depression38 and stress39 increase
throughout the course of the medical degree, peaking in the
clinical years of training.40 Additionally, stressors likely differ
between students in their preclinical years as opposed to those in
their clinical training years.
Only four studies investigated the effects of curriculum-based
interventions on mental health outcomes for medical students,
despite students frequently identifying the structure and format
of curricula as a particular source of stress.10 Additionally, no
study of a curriculum change intervention investigated effects
on suicidal ideation or behaviour; however, it should be noted
that a number of curriculum-based interventions were excluded
from the present review as they did not report data on any of the
outcomes of interest. These interventions are therefore worth
further investigation.

Limitations of the present review

Most included studies were conducted in the USA, where the
structure of medical education is different to that in many other
countries, although similar levels of anxiety, depression and stress
have been noted in graduate-entry medical students as compared
with their school-leaving counterparts.41 We did investigate the
effect of including studies in which students were enrolled in a
graduate-entry as opposed to an undergraduate medical degree
and found effects in favour of individually focused interventions

were reduced following the exclusion of studies that predominately recruited postgraduate medical students.
This review aimed to investigate the full spectrum of interventions for the prevention of suicidal ideation and behaviour
in medical students and, as such, many meta-analyses pool data
across a variety of different intervention approaches. This may
have resulted in the very high levels of heterogeneity for some
of the results. However, sensitivity analyses omitting studies
characterised by very different intervention approaches from
the majority did not significantly reduce heterogeneity for
these outcomes, suggesting that factors other than intervention
approach may also contribute to the variability in treatment
effect for these interventions.

Implications

The majority of studies reported in this review focused on individual-level, mindfulness-based interventions to improve students’
resilience and largely ignored the role of inherent structural and
systemic stressors. A recent systematic review and meta-analysis
of interventions for the prevention of suicide across settings
similarly found that most interventions tested in educational
settings to date have adopted an individual focus.3 However,
while mindfulness-based cognitive therapies have demonstrated
some evidence of effectiveness in reducing the frequency of selfharming behaviour in young people accessing clinical services,42
there is an absence of high-quality evidence at present to suggest
this approach may be effective in reducing suicidal ideation and
behaviours in non-clinical populations at present.3
Medical students are exposed to a number of organisational-level stressors, some of which are relatively embedded in
medical training and may be difficult to modify in the short term,
while others constitute preventable systems-level failures, such as
the fostering of a competitive culture that rewards overwork and
environments permissive of intimidation and bullying.43 Strategies that address these organisational stressors should therefore
be prominent in any intervention aimed at reducing suicidal
ideation and behaviour, and mental ill health more generally
in this population.44 One approach to this might be amending
mandatory reporting laws as these may increase stigma and act
as a barrier to help-seeking.43

Conclusions

While brief mindfulness-based stress management interventions
may be effective in reducing levels of anxiety, depression and
stress in medical students in the short-term, long-term effects
on these outcomes, and for suicidal ideation and behaviour in
particular, remain to be determined. There has been a particular lack of attention paid to the development and evaluation
of interventions to reduce suicidal ideation and behaviour in
this population in particular, despite concerns over rising rates.
The evidence regarding the effectiveness of these interventions
at present is weak for two primary reasons. First, few studies
have investigated the effects of these interventions, particularly
on levels of suicidal ideation and behaviour in this population.
Second, the designs used to investigate the effects of these interventions have been relatively weak, and likely the interventions
tested have been of too low intensity. There has also been a
significant lack of attention to organisational-level stressors associated with medical education and training.
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