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Abstract
Objectives High rates of depression, anxiety and stress are reported in tertiary health students. Mindfulness-based programs 
have been included in the training of health students to help them manage depression, anxiety and stress; however, to date, 
there has been no review of best practice implementation of mindfulness for health students. The aim of this review was to 
evaluate the outcomes of mindfulness-based practice for health students to inform best practice with this population.
Methods A comprehensive search was conducted of three electronic databases (PsychINFO, Medline and Embase) guided 
by the five-step systematic process for conducting scoping reviews to investigate mindfulness-based intervention programs 
for students enrolled in a tertiary institution in a health-related course.
Results Twenty-four papers met the eligibility criteria and were reviewed in detail. Findings suggested that mindfulness-based 
intervention approaches are useful in decreasing depression, anxiety and stress in health students; however, challenges exist 
in student engagement and retention. Generalization of results was limited by the heterogeneous population, intervention 
designs and delivery methods, as well as a lack of standardized outcome measures.
Conclusion The inclusion of mindfulness-based programs within tertiary curricula can be an effective approach to assist 
with managing depression, stress and anxiety in health students. Providing academic credit to students, improving translation 
of skills to working with future clients, and embedding mindfulness-based programs within the curriculum could improve 
engagement and retention.
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The transition into tertiary or post-secondary education 
(university or college) is a significant milestone in the lives 
of young adults. While many cope well, a large proportion 
of students experience high levels of stress, anxiety and 
depression. Ramón-Arbués et al., (2020) reported a moder-
ate prevalence of depression and anxiety, and reported that 
34.5% of college students experienced significant stress. An 
Australian report indicated that 83.2% of students in tertiary 
education in Australia felt stressed, 79% were anxious, 66% 
reported high psychological distress and greater than 50% 
experienced sleep disturbance (Rickwood et al., 2016). More 

concerning is the dramatic increase in mental health disor-
ders and the limited availability of supports to meet service 
demands with this population (Auerbach et al., 2018).

A recent study of over 600,000 college students in the 
United States, reported rates of depression, anxiety, suicidal 
ideation and attempts doubled between 2007 and 2018, with 
the steepest increase occurring in the period from 2014 to 
2018 (Duffy et al., 2019). Moreover, there is some emerg-
ing evidence that the COVID-19 pandemic resulted in fur-
ther increases in anxiety and depression in college students 
compared to a similar stage of the previous academic year 
(Huckins et al., 2020).

The existence of mental health issues in students study-
ing health-related programs at university or college is sup-
ported by recent studies; however, much of the research has 
focused on the mental health of medical students. Medical 
students are at a high risk of experiencing burnout given the 
academic pressure, perfectionist standards and demanding 
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nature of medical practice (Nechita et al., 2014; Ray & 
Joseph, 2010; Ribeiro et al., 2017). While there are several 
studies that investigate the mental health of medical stu-
dents, there is less research that has investigated the depres-
sion, stress and anxiety levels of students in other health 
professions such as, occupational therapy, physiotherapy, 
speech pathology, social work and psychology. Given the 
similarities between medical training and allied health train-
ing programs, the psychological problems experienced by 
students in all these courses is expected to be commensu-
rate. Ribeiro et al., (2017) suggested that students’ resilience 
may be compromised, particularly in the transition to clinical 
placements in health-related courses. Moreover, students in 
these courses are often at an age where stress-related disor-
ders are more common (Regehr et al., 2013).

The introduction of mindfulness-based programs is one 
approach used to assist in the management of student stress, 
anxiety and depression in this population. Mindfulness-
based interventions have shown to be successful in cogni-
tive and behavioural approaches for students experiencing 
depression, stress and anxiety (Hofmann & Gómez, 2017). 
Mindfulness refers to the state of bringing non-judgmental 
awareness to the present moment and is described as hav-
ing two components: (1) self-regulation of attention and (2) 
orientating an individual to the present moment with curios-
ity, openness and acceptance (Bishop et al., 2004; Hofmann 
et al., 2010). Two common mindfulness-based interventions 
include mindfulness-based stress reduction (MBSR) and 
mindfulness-based cognitive therapy (MBCT) (Kabat-Zinn, 
1982; Teasdale et al., 2000). Mindfulness-based stress reduc-
tion is an 8-week treatment program with regular 45 min per 
day of meditation practice. In contrast, MBCT incorporates 
mindfulness training with cognitive therapy but consists of 
the same program duration and associated home practice.

Numerous studies have reported the effectiveness of 
mindfulness programs in reducing the levels of stress and 
depression in university students (Regehr et al., 2013; Reid, 
2013). Given the effectiveness of mindfulness programs 
with this population, there have been calls for the inclusion 
of mindfulness in the training of all health professionals to 
help address the increased psychological problems often 
experienced by this population with preliminary research 
supporting its effectiveness (Ruff & Mackenzie, 2009). A 
recent pilot study was completed with undergraduate speech 
pathology students in Perth, Western Australia. Students 
participated in wellness discussions, mindfulness activities 
and created a wellness plan (Lewis et al., 2019). Participants 
reported having new strategies to manage procrastination 
and stress, and welcomed the opportunity to discuss mental 
health management in a safe and supportive environment 
(Lewis et al., 2019).

Despite calls to include mindfulness programs in the 
training of health students to help them manage depression, 

anxiety and stress, to date, there has been no review of the 
literature on how to best achieve including and delivering 
this training to health students. This scoping review exam-
ined the effectiveness of mindfulness-based interventions for 
health students delivered at tertiary or post-secondary insti-
tutions (university or college) and how these programs were 
implemented with this population. The review will explore 
intervention characteristics, recruitment and retention and 
the most effective strategies in implementing mindfulness-
based interventions to improve student well-being. This 
research will enhance understanding of the impact of mind-
fulness practice for health students and the most effective 
principles and strategies in implementing these practices to 
improve student well-being.

Methods

A scoping review was conducted following a systematic pro-
cess for conducting scoping reviews as outlined by Arksey 
& O'Malley, (2005) and the Preferred Reporting Items for 
Systematic reviews and Meta-Analyses extension for Scop-
ing Reviews (PRISMA-ScR) (Tricco et al., 2018). Given 
the large heterogeneity of study designs and quality of the 
studies investigating the effectiveness of mindfulness-based 
interventions with health students, a scoping review was 
deemed more appropriate to summarise the current literature 
than a systematic review (Arksey & O'Malley, 2005). The 
five-step process by Arksey and O’Malley (2005) was used 
to provide structure to the process and improve the trans-
parency of the findings. The five steps were: (1) identifying 
the research question; (2) identifying the relevant studies; 
(3) study selection; and (4) charting the data; (5) collating, 
summarizing and reporting the results.

Eligibility and Study Selection

Title and abstract screening were doubled-screened by the 
research team after duplicates were removed for eligibility. 
Full-text articles were obtained for articles that met eligi-
bility criteria based on their title and abstract. Papers were 
included if the participants in the study were enrolled in a 
tertiary or higher education institution in a health-related 
course (university or college, graduate or undergraduate) 
and completed a mindfulness-based intervention with three 
or more sessions within the program. The health-related 
programs included in the search were medicine, nursing, 
pharmacy and allied health courses. The mindfulness-based 
intervention could be provided in any modality and was not 
restricted to being conducted on a university campus. Only 
studies that included one or more outcome measures for anx-
iety, stress and/or depression were included, and inclusion 
of a mindfulness-awareness measure was optional. Other 
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disciplines, non-students, exercise based or non-interven-
tion studies were excluded. All team members completed a 
review of the full-text articles that met the eligibility criteria. 
Any disagreements throughout the study selection process 
were resolved through discussion and consensus.

Search Strategy

A systematic and comprehensive search of three databases 
(PsychINFO, Medline and Embase) was conducted. Each 
database thesaurus (subject headings and related terms) 
was checked to generate additional search terms. The search 
strategy was limited to articles published from 2009 to 2020, 
written in English and available online through university 
databases. Articles were limited from 2009 to 2020 given 
the significant proliferation of mindfulness-based interven-
tion studies over the past 10 years (Goldberg et al., 2017). A 
free-text search was then conducted within the databases for 
literature published in the previous 12 months. The reference 
lists of all articles were searched for additional studies. All 
citations were exported to a reference manager. See supple-
mentary materials for a full search strategy example.

Data Collection

A descriptive-analytical methodology was utilized to chart 
data (Arksey & O'Malley, 2005). The authors jointly devel-
oped a data chart extraction table to extract data. Data were 
extracted independently by the authors and results were 
discussed and continuously updated through an iterative 
process. The following data were extracted and collated: 

(1) author/s, year, journal, country of origin, paper type; 
(2) summary; (3) participant: demographics, enrollment 
(undergraduate/postgraduate), course discipline, cohort 
(e.g. first-year, final-year); (4) study design; (5) interven-
tion style (face-to-face, web-based, self-guided, home 
practice); (6) intervention design (dosage and duration); 
(7) recruitment and retention, (8) intervention approach; 
(9) outcome measures (e.g. depression, anxiety, stress, 
understanding of mindfulness); (10) study findings; and 
(11) determination of inclusion with rationale.

To confirm data extraction reliability between review-
ers, the research team independently extracted data from 
the final 24 papers. Disagreement was resolved through 
discussion and consensus by all the authors.

Results

Study Selection

The initial search from the databases yielded 2809 articles, 
of which 156 were duplicates, Title screening from the 
remaining 2653 articles resulted in 2537 articles being 
excluded. From these 116 articles, abstract screening 
excluded a further 51 articles. The remaining 65 papers 
progressed to full-text review. Of these papers, 41 papers 
were excluded after the full-text review. A total of 24 
papers met eligibility criteria and were included for data 
extraction, collation, summarising and reporting. Figure 1 
represents the process undertaken for article selection.

Fig. 1  Flow diagram for study 
selection Medline, Embase & PsychINFO –

subject headings and related terms and 
Free Text April 2009 – April 2020:
n=2809

Titles screened for eligibility:
n=2653

Records excluded 
Duplicates removed n=156

Records excluded 
Failed to meet inclusion criteria n=2537

Abstract screenedfor eligbility:
n=116

Records excluded 
Failed to meet inclusion criteria n=51

Full-text assessed for eligbility:
n=65

Records excluded 
Failed to meet inclusion criteria n=41

Articles included in final analysis: 
n=24
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Study Location and Participants

A summary of the results is outlined in Table 1. The results 
from this review found that the majority of studies were 
from the United States (n = 12) and Europe (n = 5), and the 
remaining were from Australia and Asia (n = 6) and Brazil 
(n = 1). Most studies were conducted with students from 
medicine (n = 10), followed by combined health sciences 
(n = 5), nursing (n = 3), psychology (n = 3), speech pathol-
ogy (n = 1), pharmacy (n = 1) and social work (n = 1). The 
‘combined health science’ category included participants 
completing mixed medical and dental courses, nursing, 
occupational therapy, physical therapy or physiotherapy, 
counselling, education and sociology. Participants in the 
studies were at various levels of study including undergradu-
ate (n = 7) and postgraduate (n = 6). Four studies included 
both undergraduate and postgraduate students, with six stud-
ies not reporting the level of study for their participants. 
Most studies (n = 21) had a higher ratio of female to male, 
with four studies having excluded male participants.

Study Design

Eleven of the 24 studies included were single cohort studies, 
seven randomized controlled trials and six control studies.

Recruitment

Many of the studies experienced difficulty recruiting and 
had lower than expected participant numbers (Barbosa et al., 
2013; Dyrbye et al., 2017; Greeson et al., 2015; Kang et al., 
2009). Small sample sizes were reported as a limitation 
in several studies (Barbosa et al., 2013; Kuhlmann et al., 
2016; Phang et al., 2015; Rimes & Wingrove, 2011; Song & 
Lindquist, 2015; Spadaro & Hunker, 2016; Warnecke et al., 
2011) or they reported that the study did not have adequate 
power (Beck et al., 2017). Various methods of recruitment 
were utilized. Ten of studies reported invitation emails, 
information sessions, social media invitations and flyers to 
recruit participants (Barbosa et al., 2013; Beck et al., 2017; 
Burgstahler & Stenson, 2019; Call et  al., 2014; Erogul 
et al., 2014; Greeson et al., 2015; Newsome et al., 2012; 
Phang et al., 2015; Spadaro & Hunker, 2016; Warnecke 
et al., 2011). Four of the studies approached participants 
as part of the unit or course (Burgstahler & Stenson, 
2019; Dyrbye et al., 2017; Hassed et al., 2009; Neto et al., 
2020). Participants in one study were given a $50 voucher 
to participate (de Vibe et al, 2013) or a nominal amount 
(Kang et al, 2009). The remaining studies did not report 
recruitment methodology. Timetabling and time restraints 
were reported as contributing factors for poor recruitment 
in one study (Barbosa et  al., 2013). A summary of the 
recruitment strategies is outlined in Table 2.

Retention

Two studies provided course credit to participants (Newsome 
et al., 2012; Shearer et al., 2016), while three papers incor-
porated mindfulness as part of the curriculum to improve 
retention rates (Call et  al., 2014; Hassed et  al., 2009). 
The study that included the largest sample of participants 
(n = 288) used a financial reward at the final data collection 
point (de Vibe et al., 2013). This study reported the high-
est retention rate when participants were followed up after 
6 years (de Vibe et al., 2013). One study raffled for a voucher 
to participants and due to low response rates, provided a 20 
Euro voucher for all follow-up assessments (Kuhlmann et al., 
2016). Another study informed participants that learning the 
techniques to cope with stress and improve mindful practice 
would assist in their professional careers, which attracted a 
sample of 135 participants (Phang et al., 2016). A summary 
of the retention strategies is outlined in Table 2.

Intervention

Intervention programs were delivered in a variety of for-
mats. A summary of the intervention programs is outlined in 
Table 3. The length of program varied from three weeks to a 
full semester, with ten studies running programs for 8-week 
duration. Twenty of the programs were delivered with at 
least some face-to-face sessions, and 14 of these included 
self-guided programs which followed initial face-to-face ses-
sions where participants were taught the principles of the 
practice of mindfulness.

Mindfulness-Based Stress Reduction (MBSR), adapted 
MBSR or Mindfulness-Based Stillness Meditation (MBSM) 
were the most common interventions used, utilized in 11 
of the interventions (Barbosa et al., 2013; Burgstahler & 
Stenson, 2019; de Vibe et al., 2013; Erogul et al., 2014; Neto 
et al., 2020; Phang et al., 2015; Roulston et al., 2018; Shearer 
et al., 2016; Spadaro & Hunker, 2016; van Dijk et al., 2017; 
Warnecke et al., 2011). Two studies (Phang et al., 2016; 
Rimes & Wingrove, 2011) incorporated mindfulness-based 
cognitive therapy (MBCT) while the remainder of the stud-
ies evaluated other interventions including yoga and body 
scanning (Call et al., 2014; Lemay et al., 2019; Newsome 
et al., 2012), combined mindfulness and cognitive behav-
ioral therapy (Hassed et al., 2009; Kuhlmann et al., 2016), 
mindfulness meditation (Beck et al., 2017; Kang et al., 2009; 
Song & Lindquist, 2015) and stress and resilience training 
(Dyrbye et al., 2017; Greeson et al., 2015).

Outcome Measures

Only two studies (Hassed et al., 2009; Song & Lindquist, 
2015) found a statistically significant decrease in measures 
of depression following mindfulness intervention, compared 
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Table 1  Population characteristics

Author/s and year Location Participants and gender Mean age (years) Course Enrolment

Barbosa et al. (2013) USA Experimental:
Female: n = 12 (72.3%)
Male: n = 1 (27.7%)
Control:
Female: n = 14 (93.3%)
Male: n = 1 (6.7%)

X = 26.6 Experimental group:
2 Podiatric medicine
3 Physician assistant
3 Physical therapy
2 Occupational therapy
3 Nursing
Control group:
5 Podiatric medicine
2 Physician assistant
4 Physical therapy
3 Occupational therapy
1 Nursing

Postgraduate

Beck et al. (2017) USA Experimental: n = 20
Control: n = 17
Female (100%)

X = 21.16 Undergraduate Commu-
nication Sciences and 
Disorders (CSD)

Graduate speech language 
pathology (SLP) 
program

Experimental:
- 9 postgraduate students
- 11 undergraduates (7 

seniors, 1 junior, 1 sopho-
more, 2 freshmen)

Control:
- 9 postgraduate students
- 8 undergraduates (3 

seniors, 2 juniors, 3 fresh-
men)

Burgstahler and Stenson 
(2019)

USA Cohort
Females: n = 48 (71.6%)
Males: n = 19 (28.4%)

X = 20.0 Pre-healthcare Undergraduate

Call et al. (2014) USA Hatha yoga:
Female: n = 29
MBSR body scan:
Female: n = 27
Female (100%)

X = 22.73 Introductory and 
advanced psychology

Undergraduate

de Vibe et al. (2013) Norway Female: n = 219 (76.0%)
Male: n = 69 (24.0%)

X = 24 Medicine and psychology Unknown course level

Dyrbye et al. (2017) USA Cohort 1:
Female: n = 28 (58.3%)
Male: n = 20 (41.7%)
Cohort 2:
Female: n = 26 (55.3%)
Male: n = 21 (44.7%)

Mode < 25 Medicine Postgraduate
- First year (across two 

cohorts)

Erogul et al. (2014) USA Experimental:
Female: n = 14 (46.7%)
Male: n = 16 (53.3%)
Control:
Female: n = 12 (42.9%)
Male: n = 16 (57.1%)

X = 23.5 Medicine Postgraduate
- First year

Greeson et al. (2015) USA Female: n = 29 (66.6%)
Male: n = 15 (33.4%)

Not stated Medicine and scientific 
physicians (MD/PhD)

Postgraduate
- First year: 33
- Second year: 1
- Third year: 3
- Fourth year: 5
MD/PhD: 2

Hassed et al. (2009) Australia Female: n = 85 (57.4%)
Male: n = 63 (42.6%)

X = 18.77 Medicine Undergraduate

Kang et al. (2009) Korea Female: n = 21 (100% 
female)

Experimental:
X = 22.69
Control:
X = 22.25

Nursing Unknown course level
Juniors and seniors

Kuhlmann et al. (2016) Germany Female: n = 67 (88.8%)
Male: n = 13 (11.2%)

X = 23.39 Medicine and dentistry Unknown course level

5Mindfulness (2022) 13:1–16
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Table 1  (continued)

Author/s and year Location Participants and gender Mean age (years) Course Enrolment

Lemay et al. (2019) USA Female: n = 13 (76.5%)
Male: n = 4 (23.5%)

X = 20.17 Doctor of Pharmacy = 9
Other courses with ‘less 

rigourous demands’: 8

Post-graduate for Pharmacy 
students (experimental)

Undergraduate for others 
(comparison) – both 
received intervention

Neto et al. (2020) Brazil Female: n = 71 (50.4%)
Male: n = 70 (49.6%)

Experimenta:l
X = 18.87
Control:
M = 19.07

Medicine Undergraduate

Newsome et al. (2012) USA Female: n = 27 (87.1%)
Male: n = 4 (12.9%)

X = 29.26 Helping professions (e.g. 
counselling, psychol-
ogy, education, family-
child science, nursing, 
sociology, communica-
tions, government, and 
physical therapy)

Postgraduate 12
Undergraduate 19

Phang et al. (2016) Malaysia Females: n = 84 (62.2%)
Males: n = 51 (37.8%)

X = 22.23 Medicine Unknown course level

Phang et al. (2015) Malaysia Experimental:
Female n = 26 (70.3%)
Male: n = 11 (29.7%)
Control:
Female: n = 31 (81.6%)
Male: n = 7 (18.4%)

X = 21.4 Medicine Unknown course level
Year one to three of studies

Rimes and Wingrove 
(2011)

UK Female: n = 20 (100% 
female)

Not stated Clinical psychology Postgraduate
Trainees participating in 

doctoral training course
- First year: 9
- Second year: 6
- Third year: 5

Roulston et al. (2018) UK Experimental:
Female: n = 14 (93.3%)
Male: n = 1 (6.7%)
Control:
Female: n = 11 (73.3%)
Male: n = 4 (26.7%)

X = 29 Social work Undergraduate

Shearer et al. (2016) Korea Female: n = 42 (56.8%)
Male: n = 32 (43.2%)

Not stated Psychology Undergraduate

Song and Lindquist 
(2015)

USA Experimental:
Female: n = 17 (81.0%)
Male: n = 4 (19.0%)
Control:
Female: n = 19 (82.6%)
Male: n = 4 (17.4%)

X = 19 Nursing Undergraduate

Spadaro and Hunker 
(2016)

USA n = 26
Gender not stated

Not stated Nursing Postgraduate
Undergraduate

Szuster et al. (2020) USA n = 15
Gender not stated

Not stated Medicine Postgraduate

van Dijk et al. (2017) Netherlands Experimental:
Female: n = 60 (83.3%)
Male: n = 12 (16.7%)
Control:
Female: n = 71 (83.5%)
Male: n = 14 (16.5%)

Experimental:
X = 23.7
Control:
X = 23.3

Medicine Undergraduate
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to seven papers that found no statistically significant dif-
ferences (Kang et al., 2009; Kuhlmann et al., 2016; Neto 
et al., 2020; Rimes & Wingrove, 2011; Spadaro & Hunker, 
2016; van Dijk et al., 2017; Warnecke et al., 2011). Nine 
studies found a statistically significant decrease in anxiety 
(Barbosa et al., 2013; Burgstahler & Stenson, 2019; Call 
et al., 2014; Kang et al., 2009; Lemay et al., 2019; Shearer 
et al., 2016; Song & Lindquist, 2015; van Dijk et al., 2017; 
Warnecke et al., 2011), and four studies found no statisti-
cally significant reduction in anxiety following mindfulness 
intervention (Hassed et al., 2009; Kuhlmann et al., 2016; 
Rimes & Wingrove, 2011; Spadaro & Hunker, 2016). Fif-
teen studies found a statistically significant decrease in stress 
(Burgstahler & Stenson, 2019; Call et al., 2014; de Vibe 
et al., 2013; Dyrbye et al., 2017; Erogul et al., 2014; Greeson 
et al., 2015; Kang et al., 2009; Lemay et al., 2019; Newsome 
et al., 2012; Phang et al., 2016; Phang et al., 2015; Roulston 
et al., 2018; Song & Lindquist, 2015; Spadaro & Hunker, 
2016; Warnecke et al., 2011), while one paper reported a 
statistically significant reduction in psychological distress 
(van Dijk et al., 2017). Only one study reported no statisti-
cally significant decrease in stress (Kuhlmann et al., 2016) 
following mindfulness-based therapy. One study reported a 
statistically significant decrease for female participants only 
(Dyrbye et al., 2017), while another found statistically sig-
nificant differences in stress levels for first-year psychology 
students only (Rimes & Wingrove, 2011).

Discussion

This scoping review identified 24 papers that used mind-
fulness-based intervention (MBI) approaches with students 
enrolled in tertiary or higher education institutions in a 
health-related course. These papers included results from 
nine countries, a wide range of health related courses, stu-
dents at different levels of education, and reported vary-
ing recruitment and retention strategies, interventions and 
outcomes. The most common MBI approaches were based 
on mindfulness-based stress reduction (MBSR) principles 
(Kabat-Zinn, 1982). Various methods of delivery were uti-
lized, including short courses and online delivery. Virtual 
instruction was considered a viable method of delivery 

when face-to-face sessions may not be available. Findings 
from this review suggest that despite differing intervention 
approaches and delivery, most had a positive effect on stu-
dent’s mental health well-being.

These findings should be interpreted with some caution 
as weaknesses were identified in a few studies. While mind-
fulness interventions with health students seem to work, a 
number of studies reported that recruitment was voluntary, 
thus by nature, the participants were more likely to be more 
motivated to engage in mindfulness interventions. Moreover, 
this could also suggest that the students who would benefit 
the most from mindfulness-based interventions, may not 
have the motivation to participate, thus the impact of these 
interventions may be diluted. It was also noted in some of 
the studies that participants in most need of MBI were more 
likely to drop out of the program, reinforcing the potential 
benefits of MBI for people with significant mental health 
issues.

Study Location and Participants

All participants within the studies selected were enrolled 
in health professional university courses. A broad range of 
health professions were represented in the included stud-
ies, however, medical students comprised the largest group 
compared to any other single profession. Therefore, caution 
should be used in interpreting the results when generaliz-
ing to students from other health professions where factors 
contributing to increased anxiety, stress and depression or 
motivation to engage with mindfulness programs may differ.

Several of the studies included in this review noted 
an imbalance in the gender of the cohort of students 
recruited with some authors expressing concerns about 
this being a potential limitation of generalizing to the 
greater population. Gender-specific effects of mindful-
ness have been examined in some studies with a reported 
increased effect for female participants in reducing stress 
(de Vibe et al., 2013). Given many health professions 
have a greater proportion of females, with up to 97.5% of 
speech pathologists and 90.6% of occupational therapists 
being female, this may be less of an issue for these pro-
fessions compared to professions with a higher propor-
tion of males, such as medicine with 44% females and 

Table 1  (continued)

Author/s and year Location Participants and gender Mean age (years) Course Enrolment

Warnecke et al. (2011) Australia Experimental:
Female: n = 23 (74.2%)
Male: n = 8 (25.8%)
Control:
Female: n = 19 (55.9%)
Male: n = 15 (44.1%)

X = 23.92 Medicine Unknown course level
- Final 2 years
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Table 2  Recruitment and retention

Author/s and year Recruitment and retention

Barbosa et al. (2013) General invitation email sent to a student population of about 1300 students describing study and offering two 
MBSR informational sessions

33 students attended informational sessions and screening surveys were administered to all prospective student 
participants

Beck et al. (2017) Voluntary from information session at special interest groups. Recruitment script also read to first year gradu-
ate speech-language pathology students by a staff member during the first professional seminar meeting

Burgstahler and Stenson (2019) Participants were recruited from two courses required for all pre-healthcare students
Call et al. (2014) Three mechanisms:

(1) flyers posted in the psychology building,
(2) mass testing for Introductory Psychology students, and
(3) direct sign up for pretest survey for Introductory Psychology students
Interested students asked to complete the Penn State Worry Questionnaire (PSWQ) and those reporting scores 

of 45 or higher were invited to participate in the study
de Vibe et al. (2013) Participants were recruited by the researchers providing information in class. This was then followed up 

with an email inviting participants to visit a website for more information and to sign up to study. Students 
received book vouchers after they completed the T2 (follow-up) data collection point

Dyrbye et al. (2017) All first-year students who matriculated at Mayo Clinic School of Medicine in 2014 (cohort 1) and 2015 
(cohort 2) participated in the longitudinal mindfulness-based stress management course as a required part of 
the curriculum

Erogul et al. (2014) Of 185 first year med students, 42 approached for control (12 refused), 39 approached for intervention group 
(10 refused, 1 dropped out)

Participants selected at random using a random number generator to select students who had been numbered 
according to their alphabetical order in the class

This process blindly allocated 30 students to control and 30 to intervention. After random allocation, students 
were asked by email to consent to participate in the group to which they had been assigned. A proportion of 
students declined to participate and were replaced by other students selected at random  from the remaining 
members of the class on a rolling basis until 30 control and 29 study participants was achieved. All partici-
pants gave written consent and were paid $50 at the conclusion of the data gathering

Greeson et al. (2015) Recruited through electronic flyer and email announcements, in-class announcements by group facilitators. 
Initially, emails directed at first years only then extended to all years to provide equal opportunity; 44 volun-
teered, 40 attended first workshop, 36 completed the workshop and post-survey. Courses ran in 3 years (2007 
n = 6, 2009 n = 15, 2011 n = 23)

Hassed et al. (2009) Of the eligible student cohort of 270 students, 239 completed questionnaires at time point 1 and 162 at time 
point 2. Although 155 students completed questionnaires at both time point 1 and 2, outliers were detected 
in the data on mindfulness practice for seven of those students and were excluded, leaving a sample of 148. 
Program delivered to a whole cohort as an integrated part of core-curriculum. Participation in the study was 
voluntary

Kang et al. (2009) Not specified. Study noted that ‘Students were recruited and notified of the purpose of the study from March 10 
to 28, 2006’. Gift of ‘nominal’ value provided to participants in the study

Kuhlmann et al. (2016) Voluntary extracurricular activity and students were introduced to the study design and the opportunity of 
participation at lectures and by written information. At the post-intervention assessment time point, 50€ 
vouchers were raffled among the participants as an acknowledgment of their participation. As a motivating 
incentive the participants of the control group received a 20€ voucher. Because of the low response rate, 
everyone who participated in the follow-up assessment received a 20€ voucher. Recruitment commenced, 
but was terminated before full sampling had been completed. A total of 228 signed informed consent, 80% 
(n = 183) completed baseline assessment and of this sample 61% (n = 112) returned post-measures. Due to an 
error in the online version of the baseline assessment, 13 participants had to be excluded from the evaluation. 
One participant dropped out before allocation to the study groups

Lemay et al. (2019) Recruitment was conducted via an electronic flyer posted on the university and student social media pages and 
paper flyers posted throughout the campus library. 20 students recruited and 17 completed the study

Neto et al. (2020) Students enrolled in a required course named “Introduction to University Life,” administered as a 2 hr weekly 
class over a period of 15 weeks. Allocated into two groups: an intervention group and a control group. 171 
students recruited and 141 completed in analysis

Newsome et al. (2012) Group members were recruited via postings and in-group announcements publicizing a group on self-care for 
helping professionals. They earned academic credit for participating in the group
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physiotherapy with 65.6% females (Australian Health 
Practitioner Regulation Agency, 2020; Speech Pathology 
Australia, 2015).

It is also important to note that 45% of studies included 
in this review were conducted in institutions within the 
United States (US). It is unclear as to whether students 
from this region may respond differently to mindfulness 
programs compared to students enrolled in other coun-
tries, or whether the educational system within the US 
may contribute to different levels of stress, anxiety or 
depression than in other parts of the world.

Engagement

Recruitment, retention and engagement were reported as 
a challenge in a number of the studies, and many studies 
included smaller sample sizes than planned. Despite multi-
ple methods of recruitment, including emails, information 
sessions, social media and flyers, no method was identi-
fied as a superior method of recruitment. This highlights a 
broader challenge with this demographic in how to engage 
health students to prioritize activities to improve mental 

Table 2  (continued)

Author/s and year Recruitment and retention

Phang et al. (2016) Participants were informed that the program would help them to cope with stress as well as further enhance 
their knowledge and experience in psychiatry. The intervention was embedded in a psychiatric posting cur-
riculum. Due to ethical reasons, 31% of the participants with high depression (DASS-D > 28) and anxiety 
(DASS-A > 20) scores (identified with depression, anxiety and stress scale by Lovibond and Lovibond 1995) 
were given information on places to get counseling if they deemed it was necessary. However, they were not 
excluded from the study. Out of 135 students who participated in the program, 130 completed the program 
(attended at least three out of four sessions—75% attendance). Missing data was found in seven (5%) of the 
participants (including three who did not complete the program)

Phang et al. (2015) The intervention program was introduced as an extracurricular activity to students through emails, Facebook 
and blog under the name ‘Mindful-Gym: A Stress Management Program for Medical Students’. Those who 
expressed interest to participate in the program were included in the study; participation was on voluntary 
basis. Potential participants were informed that they were expected to attend 80% of all sessions in the pro-
gram and to spend 3 to5 minutes daily to practice what they would learn from the program; else they would 
be excluded from the study. Broad inclusion criteria were intended for better generalizability of the effects of 
the program. 78 consented to participate, then 3 could not participate (low drop out)

‘First come, first served’ recruitment method
Rimes and Wingrove (2011) Invitation to participate

Seven participants attended all eight sessions, six attended seven sessions, five attended six sessions, and two 
attended five sessions

Roulston et al. (2018) Only students registered on the Bachelor of Social Work (BSW) degree were eligible to volunteer to attend of 
the six-week mindfulness course. Based on the nature of the course, 15 students could register to attend, and 
those expressing an interest were placed on a reserve list

Shearer et al. (2016) 74 undergraduate students recruited from psychology courses at the University of Pennsylvania who consented 
to participate in the study in exchange for extra credit in a psychology course

Song and Lindquist (2015) Flyers with inclusion criteria posted on website and community board in nursing school for 480 eligible under-
grad nursing students were offered, 50 respondents for participation, 44 participated

Spadaro and Hunker (2016) Invitation to participate sent via institutional email to all undergrad and graduate students in nursing study 
programs by program coordinator. Interested students replied by email

Szuster et al. (2020) The program was integrated into the regular didactic curriculum for postgraduate first year non-surgical train-
ing programs

van Dijk et al. (2017) Of 232 eligible students, 167 students (72%) participated. Informed the students about the trial during class-
room teaching in the fifth month of their clerkships. Interested students left their email address and received 
an information leaflet by email within 2 days, thus enabling them to decide to participate (or not) outside of 
the teaching environment free of any external pressure. Students did not receive any incentives for participa-
tion. At 20 months post intervention, 67 of 83 MBSR students (81%) and 58 of 84 CAU students (69%) had 
remained in the study

Warnecke et al. (2011) From three schools, participants recruited via a face-to-face information session and an email inviting partici-
pation in the trial. Participants provided written consent. Of the 66 participants recruited, 32 were rand-
omized to the treatment arm and 34 to the control arm or withdrew from trial after it began. The mindfulness 
intervention CD was given to the control group at the end of the 8-week trial period as an incentive to remain 
in the trial

Only 64% (20⁄31) of participants completed this record of practice over the 8 weeks of the intervention
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health given the high time demands and reluctance to seek 
proactive assistance.

Participants were recruited through voluntary channels, 
as an extracurricular activity, embedded within course con-
tent, or provided as an online or take-home task. This strat-
egy may have resulted in the recruitment of participants who 
demonstrated higher motivation to undertake mindfulness 
training or, as authors of one study suggested, were more 
primed to focus on personal difficulties (Carpenter et al., 
2019). There remains a lack of evidence to ascertain whether 
mindfulness programs offered as an extracurricular activity 
are more effective than embedded within health curricula.

From this review, the most successful strategy to encour-
age participation and engagement is embedding mindful-
ness-based intervention within the curriculum; however, 
this presents numerable challenges for educators and course 
designers in the presence of an already saturated curricu-
lum in these courses. Another strategy that demonstrated 
some utility was highlighting to students the importance of 
mindfulness-based techniques and strategies to assist not 
only during tertiary studies but as lifelong skills as a future 
health professional (Newsome et al., 2012).

Recruitment and retention were commonly noted as chal-
lenges across a number of studies. While traditional extrin-
sic strategies such as gifts or prizes seemed to improve 
recruitment and retention of participants appeared to have 
an impact, linking the importance of managing the partici-
pant’s own mental health to the impact of delivering high-
quality care to their clients and patients was also an effective 
strategy. Interestingly, the experience of the person who pro-
vides the MBI may be an important factor, but this was not 
reviewed exclusively, and a wide variety of people delivered 
the MBIs within this study.

Limitations and Future Research

Analysis of the methodological quality of the articles was 
not completed as this is a not key component of scoping 
reviews. Further, the heterogeneous populations, interven-
tion designs and delivery methods, as well as a lack of stand-
ardized outcome measures, limited the ability to conduct a 
systematic and meta-analysis of the results. While these are 
common features of scoping reviews, the findings outlined in 
this paper should be interpreted with consideration of these 
limitations. Finally, the variability in study designs needs to 
be acknowledged, which made it difficult to draw definitive 
conclusions about the outcomes.

Given the majority of the research to date with health stu-
dents has been completed with medical students, a large gap 
in research remains for investigating the impact of MBI with 
students from other health professions, particularly the allied 
health professions. While there appears to be more research 
completed with females than males, no gender effects have 

been reported. Future research could investigate the influ-
ence of gender on the effectiveness and use of MBI in this 
population. More rigorous randomized control trials and a 
systematic review over the history of mindfulness interven-
tions is recommended to investigate effective engagement 
and retention in more detail, and comparing mode of deliv-
ery of MBI for allied health students.
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tary material available at https:// doi. org/ 10. 1007/ s12671- 021- 01740-3.
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