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Objective: Among efforts to improve the well-being of healthcare

professionals are initiatives based around mindfulness meditation.

To understand the value of such initiatives, we conducted a system-

atic review of empirical studies pertaining to mindfulness in health-

care professionals.

Method: Databases were reviewed from the start of records to

January2016. Eligibility criteria included empirical analyses ofmind-

fulness and well-being outcomes acquired in relation to practice.

81 papers met the eligibility criteria, comprising a total of 3,805 par-

ticipants. Studies were principally examined for outcomes such as

burnout, distress, anxiety, depression, and stress.

Results: Mindfulness was generally associated with positive out-

comes in relation to most measures (although results were more

equivocal with respect to some outcomes, most notably burnout).

Conclusion: Overall, mindfulness does appear to improve the well-

being of healthcare professionals. However, the quality of the stud-

ies was inconsistent, so further research is needed, particularly high-

quality randomized controlled trials.
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1 INTRODUCTION

Healthcare professionals (HCPs) can face particular challenges that can be detrimental to their physical and mental

health. A wealth of research has accumulated indicating that HCPs are liable to experience a range of mental health

issues, including anxiety (Gao et al., 2012), burnout (Khamisa, Oldenburg, Peltzer, & Ilic, 2015), depression (Givens &

Tjia, 2002), and stress (Bidwal, Ip, Shah, & Serino, 2015). Moreover, these problems may be particularly acute among

HCPs relative to people in other professions (Brooks, Gerada, & Chalder, 2011). A recent survey of over 3,700 public

sectorworkers in theUnitedKingdom found that staffworking for theNationalHealth Servicewere themost stressed,
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with 61% reporting feeling stress all or most of the time, and 59% stating that stress is worse this year than last year

(Dudman, Isaac, & Johnson, 2015).

Analyses of these problems include attempts to understand why HCPs are especially vulnerable to mental health

issues. Some scholars explain outcomes like burnout according to the model of effort-reward imbalance, finding that

HCPs face a particularly disadvantageous imbalance because of the considerable effort required by their work, emo-

tionally and physically (Rasmussen et al., 2015). Such efforts include factors such as emotional demands (Tyssen,

Vaglum, Grønvold, & Ekeberg, 2000), exacerbated by often-limited resources, such as time allocation per patient

(Mossialos,Wenzl, Osborn, & Anderson, 2015).

Another factor is adverse events in healthcare settings, which canmean thatHCPsmaybe “second victims” (Draper,

Kõlves, De Leo, & Snowdon, 2014). Particular HCP populations can be especially vulnerable, such as younger and/or

less experienced workers; Bidwal et al. (2015) found that levels of stress among trainees in the healthcare professions

were roughly twice as high as in the general adult population. Professionals may also fare worse than others owing to

their specific occupational context, such as work demands in their particular national healthcare system. For instance,

a survey of general practitioners in 11 developed countries found that workers in the United Kingdom reported the

highest levels of stress, with 29% saying they intended to quit general practice within 5 years.

These issues represent a significant problem: obviously not only for thewell-being of the HCPs themselves but also

for patients (e.g., in terms of the ability of HCPs to treat them skilfully), and for the healthcare system, e.g., vis-à-vis

the economic cost of staff burnout (Toppinen-Tanner, Ojajärvi, Väänaänen, Kalimo, & Jäppinen, 2005). As such, efforts

are underway to protect against or ameliorate work-related mental health issues in HCPs. Among the most promi-

nent of these types of initiatives are programsbased aroundmindfulnessmeditation–mindfulness-based interventions

(MBIs)–which are the focus of this review.

1.1 Mindfulness

The past few decades have seen a burgeoning interest in mindfulness in the West. Originating in the context of

Buddhism around the 5th century B.C.E. (Lomas, 2017), mindfulness came to prominence in the West through

Kabat-Zinn (1982), who created a Mindfulness-Based Stress Reduction (MBSR) program for chronic pain. “Mindful-

ness” can refer to (a) a state/quality of mind and (b) a meditation practice that enables one to cultivate this. The

most prominent operationalization of mindfulness as a mental state/quality is Kabat-Zinn’s (2003) definition of it as

“the awareness that arises through paying attention on purpose, in the present moment, and nonjudgmentally to the

unfolding of experiencemoment bymoment” (p. 145). Expanding on this, Shapiro, Carlson, Astin, and Freedman (2006)

deconstruct it into three components: intention (i.e., motivation for paying attention thus); attention (i.e., cognitive

processes through which attention is enacted); and attitude (i.e., emotional qualities with which one imbues one’s

attention).

The term mindfulness is also deployed for meditation practices that facilitate this state. Meditation broadly refers

to mental activities which share a common focus on training the self-regulation of attention and awareness, thereby

enhancing control of mental processes and consequently increasingwell-being (Walsh & Shapiro, 2006; Lomas, Ivtzan,

& Fu, 2015). According to Lutz, Slagter, Dunne, andDavidson (2008), most practices feature either “focused attention”

and/or “open-monitoring” processes. Focused attention can be operationalized in terms of the coordination of various

attention modalities (Posner & Petersen, 1990), including sustained, executive, and selective attention. By contrast,

openmonitoring delineates a broader receptive capacity to detect events within an open “field” of awareness (Raffone

&Srinivasan, 2010).Mindfulness–as apractice anda stateofmind–is commonlypresentedas a caseof openmonitoring

(Kabat-Zinn, 2003). However, in practice, mindfulness meditation usually involves both focused attention and open

monitoring (e.g., beginning with a period of focused attention on the breath, to stabilize one’s awareness, followed by

themore receptive state of openmonitoring; Chiesa, Calati, & Serretti, 2011).

According to Shapiro et al. (2006), the main significance of mindfulness–as a quality/state and a practice–is that it

involves a meta-mechanism known as reperceiving. The three components of mindfulness combine to generate a “fun-

damental shift in perspective,” inwhich “rather thanbeing immersed in the personal dramaor narrative of our life story,
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we are able to stand back and witness it” (p. 377). This process, also known as “decentring,” is defined as “the ability to

observe one’s thoughts and feelings as temporary, objective events in the mind, as opposed to reflections of the self

that are necessarily true” (Fresco et al., 2007, p. 234). This ability is theorized as having a positive effect upon well-

being. In MBIs, the aim is not to change participants’ thoughts/feelings per se, as cognitive therapy might seek to, but

to help people “becomemore aware of, and relate differently to” this content (Shapiro, Astin, Bishop, &Cordova, 2005,

p. 165). For example, in Mindfulness-Based Cognitive Therapy (MBCT), designed to prevent depressive relapse, peo-

ple are taught to decenter from their cognitions, thus helping prevent a “downward spiral” of negative thoughts and

worsening negative affect, which could otherwise trigger relapse (Segal,Williams, & Teasdale, 2002).

Thus, MBCT, and MBIs generally, involve “retraining awareness” so that people have greater choice in how

they relate and respond to their subjective experience, rather than habitually responding in maladaptive ways

(Chambers, Gullone, & Allen, 2009, p. 659). For instance, the development of decentring can help people tolerate dis-

tressing qualia, which is important given that inability to tolerate such qualia is a transdiagnostic factor underlying

diverse psychopathologies (Aldao, Nolen-Hoeksema, & Schweizer, 2010).

Mindfulness interventions were initially limited to clinical settings, such as Kabat-Zinn’s (1982)MBSR program and

subsequent adaptations like MBCT (Segal et al., 2002). However, since the late 1990s, there has been increasing use

of mindfulness in occupational contexts, for not only staff whomight be suffering with stress andmental health issues

but also workers “in general” (e.g., as a protective measure against future issues). To assess the state of this literature

with regard to HCPs, we conducted a systematic review of relevant research.

Although a number of reviews have already been conducted in this area, these have tended to have fairly narrow

remits in terms of population and/or outcome. These include reviews focused only on certain healthcare professions,

such as general practitioners (Murray, Murray, & Donnelly, 2016), social workers (Trowbridge & Lawson, 2016), and

nurses (Botha, Gwin, & Purpora, 2015), all of which featured small numbers of studies. Or, such reviews have con-

centrated on HCPs more generally but were concerned only with specific outcomes, such as stress, as in the case of

Burton, Burgess, Dean, Koutsopoulou, and Hugh-Jones (2017), who included only nine studies, or empathy and emo-

tional competencies, as in the case of Lamothe, Rondeau, Malboeuf-Hurtubise, Duval, and Sultan (2016), who focused

just on MBSR and identified 14 such studies. By contrast, the current paper aims for greater inclusivity, reporting the

results of a far broader systematic review, encompassing: (a) workers across all HCP contexts, (b) a wide range of well-

being outcomes, and (c) the impact of mindfulness generally (not limited to any one intervention).

2 METHOD

The literature search was conducted using theMEDLINE and Scopus electronic databases. The search was conducted

as part of a broader ongoing systematic review into mindfulness in all occupations. The criteria for the broader review

were as follows: mindfulness AND work OR occupation OR profession OR staff, in all fields in MEDLINE, and limited

to article title, abstract, and keywords in Scopus. The dates selected were from the start of the database records to

January 10, 2016.

For this current review intoHCPs, in terms of participants, interventions, comparisons, outcomes, and study design,

the key inclusion criteriawere as follows: participants–currently employed in a healthcare context; outcomes–any per-

taining to mindfulness, well-being, and job performance; and study design–any empirical study featuring data collec-

tion. Exclusion criteria were theoretical articles or commentaries without statistical or qualitative analyses.

Although we were principally interested in studies of MBIs in healthcare workplaces, as a secondary concern we

were also interested in nonintervention studies, such as regression analyses of the association between trait mind-

fulness and well-being outcomes. Studies were required to be published, or in press, in English in a peer-reviewed

academic journal. The review was conducted according to the Preferred Reporting Items for Systematic Reviews and

Meta-Analyses guidelines (Moher, Liberati, Tetzlaff, & Altman, 2009). The review protocol for the broader systematic

reviewwas registeredwith the International Prospective Register of Systematic Reviews database on January 5, 2016

(registration number: CRD42016032899).
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Papers were divided into intervention studies and nonintervention studies. For intervention studies, the follow-

ing variables were extracted from each paper: type of design (e.g., randomized controlled trial [RCT] vs. convenience

sample); occupation of participants; number of experimental participants; number of control participants (if applica-

ble); typeofMBI; lengthofMBI; natureof control; principalwell-being andperformanceoutcomes; and the significance

level and effect size of principal outcomes. For nonintervention studies, the following variableswere extracted: type of

analysis; occupation of participants; number of experimental participants; principal well-being and performance out-

comes; and the significance level of principal outcomes.

The primary summary measures were mindfulness and well-being outcomes. These were principally psychometric

scales pertaining to mindfulness, mental health, and physical health. Secondary summary measures of interest were

outcomes that pertain to well-being, such as compassion and empathy. Tertiary summary measures of interest were

outcomes relating to job performance.

The Quality Assessment Tool for Quantitative Studies (QATQS; National Collaborating Centre for Methods and

Tools, 2008) was used to assess the quality of the studies. QATQS assesses methodological rigor in six areas: (a) selec-

tion bias, (b) design, (c) confounders, (d) blinding, (e) data collection method, and (f) withdrawals and dropouts. Each

area is assessed on a quality score of 1 to 3: 1 = strong; 2 =moderate; 3 = weak. Scores for each area were collated,

and a global score assigned to each study. If there are no weak ratings, then the study overall is scored 1; one weak

rating leads to a 2; and two ormoreweak ratings generates a 3. QATQS scoringwas conducted by the third author, and

checked independently by the first author. Any discrepancies were resolved by discussion with agreement reached in

all cases.

3 RESULTS

For the broader systematic review (i.e., mindfulness across all occupations), after removing duplicate citations,

721 potentially relevant papers were identified. In the current systematic review, focusing specifically on HCPs,

from reviewing the abstract, 543 papers were excluded. From the full-text reviews of 178 papers, 97 further papers

were excluded. Thus, a total of 81 papers were included in the systematic analysis: 66 intervention studies and

15 nonintervention studies. Two of these papers pertained to the same trial (Cohen-Katz, Wiley, Capuano, Baker,

Kimmel, et al., 2005; Cohen-Katz, Wiley, Capuano, Baker, Deitrick, et al., 2005), and so the 81 papers included in the

analysis represented results from 80 independent participant samples.

The studies comprised a total of 3,805 participants, discounting participants not included in analyses because of

attrition. There were 2,645 participants in the intervention studies, as shown in Table 1, including 1,869 undertak-

ing MBIs. There were 663 separate control participants, excluding Singh, Singh, Sabaawi, Myers, and Wahler (2006),

in which participants acted their own controls, plus Grepmair, Mitterlehner, Loew, and Nickel (2007), in which partic-

ipants were not HCPs per se but patients being treated by them. There were 1,160 participants in nonintervention

studies, as detailed in Table 2. The studies covered a range of occupations, including physicians (n= 9), nurses (n= 16),

disability professionals (n = 4), therapists, psychologists and counsellors (n = 24), mixed (nonspecific) mental health

professionals (n= 8), andmixed (nonspecific) healthcare professionals (n= 20).

An overview of the findings is shown in Table 3 below. This shows whether outcomes were (a) increased in relation

to an MBI, (b) did not change in relation to an MBI (or in exceptional cases, changed in a “negative” direction), or (c)

were found in nonintervention studies to be associated with mindfulness. A more detailed breakdown of the results is

included below in the discussion, featuring tables detailing all the studies that assessed a given outcome.

4 DISCUSSION

MBIs generally had a positive effect upon all outcome measures. However, there were some areas in which findings

were more equivocal, including burnout, health, resilience, and generic “well-being.” This discussion will run through

themain outcomes in turn, beginning withmindfulness and awareness itself.
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TABLE 3 Summary of common outcomes across all studies

Outcome
Number of studies
assessing

Improvement related
tomindfulness
intervention

No change in relation
tomindfulness
intervention

Association (benign)
withmindfulness

Anxiety 16 9 7,+ a1 1

Burnout 25 11 11 3

Compassion & empathy 28 16 9 3

Depression 18 10 7 1

Distress & anger 16 14 2 0

Emotional intelligence
& regulation

21 12 2 7

Health 7 3 2 2

Job performance 13 6 1 6

Mindfulness & awareness 39 27 6 6

Relationships 13 5 2 6

Resilience 6 3 2 1

Stress & strain 40 25 12,+ a1 3

Well-being, satisfaction,
& flourishing

24 12 11,+ a1 2,+ a1

Note. aStudies showingworsening outcomes in relation tomindfulness. In instanceswhere the total number of studies does not
appear to be an accurate product of the other three columns (e.g., in the case of anxiety), this is because some studies used
multiple measures with respect to a given outcome, and observed both a significant impact and no significant change.

4.1 Mindfulness and awareness

MBIs certainly appear effective at engendering mindfulness, with a small-to-medium effect size (d = .36), as assessed

by 33 intervention studies, shown in Table 4 below. The vast majority of these (n = 27) showed an increase in mind-

fulness in relation to an MBI, while six found no significant improvement. However, as positive as these headline fig-

ures are, further nuance is provided by digging a little deeper into the results, because a range of scales were used

across the studies–scales that constructmindfulness in diverseways–with some interesting variation. This diversity of

scales is both aweakness and a strength. It is a weakness inasmuch as it is difficult to draw comparisons across studies.

Indeed, inconsistency in the use of scales across studies was a common theme in this review. That said, the diversity

of measures does allow us to discern nuances in the development of mindfulness. The most popular tool was Brown

and Ryan’s unidimensional (2003)Mindful Attention andAwareness Scale (MAAS), which assesses dispositional mind-

fulness according to a single core characteristic of mindfulness (i.e., open and receptive awareness), which essentially

aligns with Kabat-Zinn’s (2003) definition cited above.

By contrast, a number of studies deployedmultidimensional scales,most notablyBaer, Smith,Hopkins, Krietemeyer,

and Toney’s (2006) Five Facets of Mindfulness Questionnaire. While also focusing on dispositional mindfulness, it

identifies five different skills/dimensions. Here it was difficult to discern a coherent pattern among the studies with

respect to these five. For instance, consider Hopkins and Proeve (2013), Manotas et al. (2014), Martin-Asuero et al.

(2014), and Rimes and Wingrove (2011). Their respective effect sizes for the five dimensions varied considerably, as

follows: observing (.43, .23, 1.27, .38); describing (.18,−.28, .44, .31); nonjudging of inner experience (1.27, .32, .49, .52);
nonreactivity to inner experience (.77, .03, 1.21, .59); and acting with awareness (.11, −.29, .84, .10). Thus, there was
considerable variation between studies with respect to the different dimensions; for instance, “nonreactivity” ranged

from .03 (Manotas et al., 2014) to 1.21 (Martin-Asuero et al., 2014).

Moreover, there was also strong variation within individual studies across the dimensions. For instance, whereas

Manotas et al. found small effect sizes for observing (.23) and nonjudging (.32), they observed no change with respect

to nonreactivity (.03) and actually saw worsening skills in describing (−.28) and acting with awareness (−.29). Such
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TABLE 4 Mindfulness and awareness outcomes across all studies

Measure

Improvement (positive
change) related to
mindfulness intervention

No change in relation to
mindfulness intervention

Association (benign)
withmindfulness

Five Facets of
Mindfulness
Questionnaire

(Brooker et al., 2013)
(Hopkins & Proeve,
2013) (Manotas et al.,
2014) (Martín-Asuero
et al., 2014) (Rimes &
Wingrove, 2011)

(De Vibe et al., 2013)
(Duchemin et al., 2015)

(Keane, 2014)

FreibergMindfulness
Inventory

(Gockel et al., 2013)

Kentucky Inventory
ofMindfulness
Skills

(Dobie et al., 2015)
(Moore, 2008)
(Pflugeisen et al., 2015)

Mindful Attention
Awareness Scale

(Cohen-Katz,Wiley,
Capuano, Baker,
Kimmel, et al., 2005)
(Kemper & Khirallah,
2015) (Newsome et al.,
2012) (Ruths et al.,
2013) (Shapiro et al.,
2007) (Song &
Lindquist, 2015)

(J. S. Cohen &Miller,
2009) (Gauthier et al.,
2015) (Horner et al.,
2014)

Mindful Therapy
Scale

(Aggs & Bambling, 2010)

Qualitative
interviews

(Beckman et al., 2012)
(Cohen-Katz,Wiley,
Capuano, Baker,
Deitrick, et al., 2005)
(Dorian & Killebrew,
2014) (Felton et al.,
2015) (Rocco et al.,
2012) (Stew, 2011)
(Tarrasch, 2014) (Van
der Riet et al., 2015)

(Newsome et al., 2006) (Christopher et al., 2011)
(Cigolla & Brown,
2011) (Dauenhauer,
2006) (Gill et al., 2015)
(Talisman et al., 2015)

TorontoMindfulness
Scale

(Brady et al., 2012)
(Hallman et al., 2014)

Two Factor
Mindfulness Scale

(Krasner et al., 2009)

Note.Authors in bold denote RCT studies.

variation shows the value of drilling down into the fine-grained details of studies. Furthermore, it highlights the notion

that–so far as multidimensional scales are concerned–mindfulness is not a monolithic construct, rather it comprises

nuances, uponwhich theremay be differential rates of change and development.

4.2 Anxiety

Turningnowto thevariouswell-beingoutcomes, first, onbalance,mindfulness appears tohaveabeneficial impact upon

anxiety, as shown in Table 5 below,with amediumeffect size (d=−.51).While nine studies reported an improvement in

relation to anMBI, six observed no change, although one further study (Rimes &Wingrove, 2011) reported worsening

levels of anxiety.

In addition, of the nonintervention studies, Westphal et al. (2015) reported an inverse correlation between anxiety

and mindfulness. Given the high prevalence and burden of anxiety among healthcare professionals (e.g., a survey of

Chinese nurses found the prevalence of clinically significant anxiety symptoms to be as high as 43.4%), the improve-

ments in anxiety linked to MBIs are noteworthy, modest though they are. As with mindfulness, a range of scales were
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TABLE 5 Anxiety outcomes across all studies

Measure

Improvement (positive
change) related to
mindfulness intervention

No change in relation to
mindfulness intervention

Association (benign) with
mindfulness

Beck Anxiety Inventory (J. S. Cohen &Miller, 2009)

Burns Anxiety Inventory (Barbosa et al., 2013)

Depression Anxiety Stress
Scale [Anxiety]

(Dobie et al., 2015) (Fortney
et al., 2013) (Song &
Lindquist, 2015)

(Duchemin et al., 2015)
(Foureur et al., 2013)

Hospital Anxiety &
Depression Scale
[Anxiety]

(Mealer et al., 2014) (Rimes &
Wingrove, 2011)!

(Westphal et al., 2015)

Penn StateWorry
Questionnaire

(Ruths et al., 2013)

Profile ofMood States
[Anxiety]

(Galantino et al., 2005) (Martín-Asuero et al., 2014)

State Trait Anxiety
Inventory

(Johnson et al., 2015)
(Shapiro, G. Schwartz, & G.
Bonner, 1998a) (Shapiro
et al., 2007)

(Johnson et al., 2015) (Ruths
et al., 2013)

Note.Authors in bold denote RCT studies; ! in third column= poorer outcome in relation tomindfulness.

deployed. The most prominent were Spielberger, Gorsuch, and Lushene’s (1970) State-Trait Anxiety Inventory, and

Lovibond and Lovibond’s (1995) Depression Anxiety Stress Scale (DASS). The multidimensional DASS is particularly

useful because it also covers depression and stress; therefore, it enablesmore ground to be coveredwith the one scale,

thus reducing the empirical demands placed on participants.

4.3 Burnout

Regarding burnout, the results were more equivocal, as shown in Table 6 below. Of the 22 intervention studies exam-

ining this, only 11 registered a significant improvement, while equally 11 reported no significant change. Nevertheless,

the overall effect size in this outcomewas small to medium (d=−.33).
In addition, three nonintervention studies observed an inverse correlation between burnout and mindfulness. One

possible explanation for the relatively equivocal results with respect to the MBIs may lie in the relatively small sam-

ple sizes of many studies. Some intervention studies that did not find a significant improvement in burnout certainly

observed trends in the predicted direction (e.g., Mealer et al., 2014; Poulin, Mackenzie, Soloway, & Karayolas, 2008;

Raab, Sogge, Parker, & Flament, 2015; Shapiro et al., 2005), although De Vibe et al. (2013) found trends in the other

direction. Larger sample sizes may allow any effect of MBIs on burnout to be clearer. Another possible explanation is

the multifaceted nature of the construct. The dominant measure used was the Maslach Burnout Inventory (Maslach,

Jackson, & Leiter, 1986), which has three dimensions: emotional exhaustion, cynicism/depersonalization, and profes-

sional efficacy/accomplishment.When considering the components separately, several studies found thatMBIs tended

to have a stronger positive effect, albeit still nonsignificant, on emotional exhaustion compared to the other two com-

ponents (e.g., Barbosa et al., 2013; Duchemin, Steinberg, Marks, Vanover, & Klatt, 2015; Moody et al., 2013; Poulin

et al., 2008).

4.4 Depression

The results were generally favourable with respect to depression, as shown in Table 7 below, with an overall medium

effect size (d = −.53). Of the 16 intervention studies examining this, while 10 registered a significant improvement,

seven reported no significant change.Meanwhile, in terms of nonintervention studies,Westphal et al. (2015) reported
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TABLE 6 Burnout outcomes across all studies

Measure

Improvement (positive
change) related to
mindfulness intervention

No change in relation to
mindfulness intervention

Association (benign) with
mindfulness

Copenhagen Burnout
Inventory

(Bazarko et al., 2013) (Brooker et al., 2013) (Di Benedetto & Swadling,
2014)

Maslach Burnout
Inventory

(Barbosa et al., 2013) (Brady
et al., 2012) (Cohen-Katz,
Wiley, Capuano, Baker,
Kimmel, et al., 2005)
(Fortney et al., 2013)
(Galantino et al., 2005)
(Krasner et al., 2009)
(Mackenzie et al., 2006)
(Martín-Asuero et al.,
2014) (Pflugeisen et al.,
2015)

(De Vibe et al., 2013)
(Duchemin et al., 2015)
(Gauthier et al., 2015)
(Goodman & Schorling,
2012) (Mealer et al., 2014)
(Moody et al., 2013) (Poulin
et al., 2008) (Raab et al.,
2015) (Shapiro et al., 2005)

(Westphal et al., 2015)

Professional Quality of
Life Scale [Burnout]

(Horner et al., 2014)

Profile ofMood States
[Fatigue]

(Martín-Asuero et al., 2014)

Profile ofMood States
[Vigour]

(Galantino et al., 2005)
(Krasner et al., 2009)

Qualitative Interviews (Christopher et al., 2006)

SF-12-V2Health Survey
[Vitality]

(McCracken & Yang, 2008)

Note:Authors in bold denote RCT studies.

TABLE 7 Depression outcomes across all studies

Measure

Improvement (positive
change) related to
mindfulness intervention

No change in relation to
mindfulness intervention

Association (benign) with
mindfulness

Beck Depression
Inventory

(Moody et al., 2013)

Centre For
Epidemiological
Studies – Depression

(Johnson et al., 2015) (J. S. Cohen &Miller, 2009)

Depression Anxiety Stress
Scale [Depression]

(Fortney et al., 2013) (Song &
Lindquist, 2015)

(Brooker et al., 2013) (Dobie
et al., 2015) (Duchemin
et al., 2015) (Foureur et al.,
2013)

Emotional
Control Questionnaire

(Martín-Asuero &
García-Banda, 2010)

Hospital Anxiety &
Depression Scale
[Depression]

(Mealer et al., 2014) (Westphal et al., 2015)

Patient Health
Questionnaire

(Johnson et al., 2015)

Profile ofMood States
[Depression]

(Galantino et al., 2005)
(Martín-Asuero et al.,
2014)

Reflection-Rumination
Questionnaire

(Rimes &Wingrove, 2011)
(Shapiro et al., 2007)

SymptomChecklist-90-R
[Depression]

(Shapiro et al., 1998a) (Pipe et al., 2009)

Note.Authors in bold denote RCT studies.
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an inverse correlation between depression andmindfulness. The relatively favorable results for this outcome are wel-

come, given the relatively high incidence of depression in HCPs. For instance, a study by Caplan (1994) in the United

Kingdom found high levels of depression, particularly among general practitioners, 27% of whom scored as borderline

or likely to be depressed. These figures contrast with estimates that around 2.3% of the general U.K. adult population

experience a depressive episode at any one time, with 9% experiencing mixed anxiety and depressive disorder (The

Health and Social Care Information Centre, 2009).

There are many hypothesized reasons for greater liability to depression among HCPs, including personality traits

like perfectionism, burdens of clinical responsibility, and reluctance to seek treatment (Bright & Krahn, 2011). What-

ever the reasons, it is encouraging that, on balance,MBIs appear to help in this regard–although it bears repeating that

over one third of intervention studies reported no significant change–reflecting themore established efficacy ofMBIs

such asMBCTwith respect to depression (Segal et al., 2002).

4.5 Stress and strain

More consistent results were found for stress, by far the outcome receiving the most attention, as shown in Table 8

below. Of the 37 intervention studies examining this, 25 registered a significant improvement in relation to an MBI,

while 12 reported no significant change, although, in addition, Brooker et al. (2013) observed worsening levels. The

global effect size for this outcomewas small to medium (d=−.42).
Three nonintervention studies also observed an inverse correlation between stress and mindfulness. These gener-

ally positive results are again welcome: As with the other outcomes, stress is generally higher among HCPs than in the

general population. Firth-Cozens (2003) reported that the proportion of HCPs being above threshold levels of stress

is around 28% in surveys, compared with about 18% in the general working population. As with depression, a similar

range of factors has been implicated in elevated stress levels among HCPs, from long working hours to the burden of

clinical responsibility (Sochos, Bowers, & Kinman, 2012).

Unfortunately, as highlighted above, these burdens have only increased over recent years, due to factors such as

curbs on healthcare spending, meaning that overwork has become even more acute. As noted above, in a survey of

NHS staff, 61% reported feeling stress all or most of the time and 59% reported that the stress is worse this year than

last year (Dudman et al., 2015). Thus, while it is encouraging that MBIs may help alleviate or prevent stress, it is of

course vital that these underlying structural causes are also addressed.

4.6 Other well-being outcomes

This general pattern of mindfulness being associated with well-being was followed across the other outcomes. For

example, 15 studies examined the relationship between mindfulness and distress or anger, and generally found it to

have a positive effect, as shown in Table 9, with a total medium-to-large effect size (d= .60): 13 registered an improve-

ment, whereas only two reported no change. Mindfulness was also associated with various more “positive” well-being

outcomes, although the results overall were equivocal, as shown in Table 10, with an overall small-to-medium effect

size (d = .36). Of the 21 intervention studies examining outcomes in this area, while 12 registered an improvement,

11 reported no change. (The nonadditive nature of the numbers in that last sentence reflects the fact that two studies

usedmultiple well-beingmeasures, and reported both significant and nonsignificant outcomes in relation to these.)

In addition, two nonintervention studies observed a correlation with mindfulness, while McCracken and

Yang (2008) actually observed an inverse correlation. Mindfulness also appeared conductive to health with a

medium-to-large effect size (d= .62), although therewere fewer studies focusing on such outcomes, as seen in Table 11

below. Of the 5 intervention studies examining this, three registered an improvement, while two reported no change;

additionally, two nonintervention studies observed a correlation withmindfulness.

In addition to theseprimarywell-beingoutcomes,mindfulnesswas also linked to various factors andqualities associ-

atedwith well-being–including relationships, resilience, and emotional intelligence–whichmay provide an explanation

for the generally positive outcomes adumbrated above. Regarding relationships, mindfulness practice seems to have a
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TABLE 8 Stress and strain outcomes across all studies

Measure

Improvement (positive
change) related to
mindfulness intervention

No change in relation to
mindfulness intervention

Association (benign) with
mindfulness

Depression Anxiety Stress
Scale [Stress]

(Dobie et al., 2015)
(Duchemin et al., 2015)
(Fortney et al., 2013)
(Foureur et al., 2013)

(Brooker et al., 2013)!

Derogatis Stress Profile (Beddoe &Murphy, 2004)
(Song & Lindquist, 2015)

Job Stress Questionnaire (Choi & Koh, 2015)

PerceivedMedical School
Stress

(De Vibe et al., 2013)

Perceived Stress
Questionnaire

(Martín-Asuero &
García-Banda, 2010)

Posttraumatic Diagnostic
Scale

(Mealer et al., 2014)

Perceived Stress Scale (Bazarko et al., 2013) (J. S.
Cohen &Miller, 2009)
(Erogul et al., 2014)
(Fortney et al., 2013)
(Hallman et al., 2014)
(Johnson et al., 2015)
(Manotas et al., 2014)
(Newsome et al., 2012)
(Pflugeisen et al., 2015)
(Shapiro et al., 2005)
(Shapiro et al., 2007)
(Singh et al., 2015)

(Bond et al., 2013) (Bonifas &
Napoli, 2014) (Brooker
et al., 2013)! (Burnett &
Pettijohn, 2015) (Hopkins &
Proeve, 2013) (Moody
et al., 2013) (Moore, 2008)
(Rimes &Wingrove, 2011)
(West et al., 2014)

(Kemper et al., 2015)

Mental Health
Professionals Stress
Scale

(Brady et al., 2012)

Professional Quality of
Life Scale [Stress]

(Horner et al., 2014)

Nursing Stress Scale (Gauthier et al., 2015)

Qualitative Interviews (Felton et al., 2015) (Van der
Riet et al., 2015)
(Christopher et al., 2006)

(Bond et al., 2013) (Moody
et al., 2013)

Salivary A-Amylase (Duchemin et al., 2015)

Salivary Cortisol (Galantino et al., 2005)

Staff Stressor
Questionnaire

(Noone &Hastings, 2010)

Stress (SurveyQuestion) (McCracken & Yang, 2008)

Stress & Tension Ratings (Aggs & Bambling, 2010)

Note.Authors in bold denote RCT studies; ! in third column= poorer outcome in relation tomindfulness.

positive impact, as seen in Table 12, with a small-to-medium effect size (d = .46). Most of the 13 studies analyzing this

outcome found either improvement or benign association with regard to mindfulness, while only two failed to provide

significant results. Similarly, mindfulness was also linked to resilience, although the results were somewhat equivocal:

As shown in Table 13, of the five intervention studies examining this, three observed an improvement and two reported

no significant change. The overall effect size for this outcome was small (d = .21). Meanwhile, Kemper, Mo, & Khayat

(2015) observed a correlation withmindfulness.

Mindfulness appeared to also affect emotional intelligence and regulation, as shown in Table 14.Of the 14 interven-

tion studies examining this, 12 observed an improvement and only two reported no significant change. Nevertheless,
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TABLE 9 Distress and anger outcomes across all studies

Measure

Improvement (positive
change) related to
mindfulness intervention

No change in relation to
mindfulness intervention

Association (benign) with
mindfulness

Brief Symptom Inventory (Manotas et al., 2014) (Cohen-Katz,Wiley,
Capuano, Baker, Kimmel,
et al., 2005) (Shapiro et al.,
2005)

Depression Anxiety Stress
Scale

(Foureur et al., 2013)

General Health
Questionnaire

(De Vibe et al., 2013)
(Foureur et al., 2013)
(McConachie et al., 2014)
(Noone &Hastings, 2010)
(Ruths et al., 2013)

Profile ofMood States
[Anger]

(Galantino et al., 2005)
(Krasner et al., 2009)
(Martín-Asuero et al.,
2014)

Qualitative Interviews (Dorian & Killebrew, 2014)

SymptomChecklist-90-R (Martín-Asuero &
García-Banda, 2010) (Pipe
et al., 2009) (Shapiro et al.,
1998a)

Note.Authors in bold denote RCT studies.

this time no effect size was found (d = .18). In addition, seven nonintervention studies observed a correlation with

mindfulness. The significance of this particular outcome is that, as outlined above, a key mechanism through which

mindfulness is thought to exert its positive effects is reperceiving (Shapiro et al., 2006), also known as decentering

(Fresco et al., 2007). This ability, whichmeans that people are better able to detach themselves from distressing qualia

that might otherwise precipitate feelings of stress etc., could be regarded as an aspect of a more general capacity of

emotion regulation (Walsh & Shapiro, 2006).

The suggestion is that mindfulnessmight positively affect well-being in the followingways: (a) mindfulness involves

introspectivepractices that facilitate thedevelopmentof attention andawareness skills; (b) developmentof these skills

leads to enhancedemotional regulation (including abilities such as reperceiving); and (c) emotional regulation is ameta-

skill that subserves multiple well-being outcomes (while, conversely, poor regulation skills are a transdiagnostic factor

underlyingdiversepsychopathologies;Aldaoet al., 2010). Futureworkmayhelp toelucidate thesehypothesized causal

chains further (e.g., through longitudinal studies deploying regression analyses).

Finally, the effect of mindfulness was not limited to the well-being of HCPs, but was also associated with enhanced

job performance. The dominant outcome in this respect was compassion and/or empathy, as shown in Table 15. Of the

28 intervention studies examining this, 16 observed an improvement and 9 reported no significant change, showing

an overall small-to-medium effect size (d= 31); meanwhile, three nonintervention studies observed a correlation with

mindfulness. Mindfulness was also associated with a broad range of other aspects of job performance, as shown in

Table 16. Of the seven intervention studies examining outcomes in this area, six observed an improvement and only

one found no change, with a large global effect size (d = .82). Six nonintervention studies also observed a correlation

withmindfulness.

4.7 Summary and recommendations

Overall, MBIs had a positive impact upon most outcome measures, although some outcomes were rather equivocal,

such as burnout. Moreover, a fairly large evidence base regarding the use of mindfulness in healthcare settings is grad-

ually accumulating, with 81 papers included in the current review, comprising a total of 3,805 participants. Together,
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TABLE 10 Well-being, satisfaction, and flourishing outcomes across all studies

Measure

Improvement (positive
change) related to
mindfulness intervention

No change in relation to
mindfulness intervention

Association (benign) with
mindfulness

Brief Serenity Index (Bazarko et al., 2013)

Index of Core Spiritual
Experiences

(Shapiro et al., 1998a)

Job Satisfaction Scale (Mackenzie et al., 2006)

Job Satisfaction (Survey
Question)

(McCracken & Yang,
2008)!

Meaning In Life
Questionnaire

(J. S. Cohen &Miller, 2009)

Minnesota Satisfaction
Questionnaire

(Brooker et al., 2013)!

Physician Job Satisfaction
Scale

(West et al., 2014)

Positive &Negative Affect
Scale

(Brooker et al., 2013)
(Martín-Asuero &
García-Banda, 2010)
(Shapiro et al., 2007)

Professional Quality of
Life Scale

(Duchemin et al., 2015) (Brooker et al., 2013) (Horner
et al., 2014)

Quality of Life Index (Bonifas &Napoli, 2014)

Quality of Life Inventory (Raab et al., 2015)

Qualitative Interviews (Fisher &Hemanth, 2015) (Cohen-Katz,Wiley, Capuano,
Baker, Deitrick, et al., 2005)

(Gill et al., 2015)

Qualitative Interviews
(Spirituality)

(Newsome et al., 2006) (Cigolla & Brown, 2011)

SatisfactionWith Life
Scale

(Mackenzie et al., 2006)
(Poulin et al., 2008)

(Brooker et al., 2013) (J. S.
Cohen &Miller, 2009)
(Ruths et al., 2013) (Shapiro
et al., 2005)

Sense of Coherence (Foureur et al., 2013) (Mackenzie et al., 2006)

Smith Relaxation
Disposition Inventory

(Mackenzie et al., 2006)
(Poulin et al., 2008)

SubjectiveWell-Being
Scale

(De Vibe et al., 2013)

Warwick-Edinburgh
MentalWell-Being
Scale

(McConachie et al., 2014)

Note. Authors in bold denote RCT studies; ! in third column = poorer outcome in relation to mindfulness; ! in fourth column =
inverse correlationwithmindfulness.

these studies suggest mindfulness can potentially reduce mental health issues, enhance well-being-related outcomes

(e.g., job satisfaction), and improve aspects of job performance. These outcomes appear to be fairly evenly distributed

across different healthcare professions.

For instance, onemight speculate that occupations that potentially havegreater familiaritywithpsychological inter-

ventions like mindfulness, such as those in the mental health arena, might be more amenable to its effects. However,

that appears to not be the case. Of the 81 papers analysed here, 32 (39%) specifically involved people working in men-

tal health. These percentages were roughly reflected in the patterns of findings with respect to the various outcomes.

For instance, in terms of anxiety, mental health professionals were involved in three of the nine interventions that

reported a significant improvement, and two of the seven that found no such improvement (including one that found a
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TABLE 11 Health outcomes across all studies

Measure

Improvement (positive
change) related to
mindfulness intervention

No change in relation to
mindfulness intervention

Association (benign) with
mindfulness

Health Promoting
Lifestyle Profile

(Johnson et al., 2015)

Patient Reported
Outcomes
Measurement
Information System

(Kemper et al., 2015)

Qualitative interviews (Rocco et al., 2012) (Newsome et al., 2006)

SF-12-v2Health Survey
[Physical Health]

(Bazarko et al., 2013) (Goodman & Schorling, 2012) (McCracken & Yang, 2008)

Workplace Productivity
and Impairment
General Health
Questionnaire

(Johnson et al., 2015)

Note.Authors in bold denote RCT studies.

TABLE 12 Resilience outcomes across all studies

Measure

Improvement (positive
change) related to
mindfulness intervention

No change in relation to
mindfulness intervention

Association (benign) with
mindfulness

Brief Resilience Scale (Kemper & Khirallah, 2015) (Kemper et al., 2015)

Connor David Resiliency
Scale

(Klatt et al., 2015) (Mealer
et al., 2014)

Resilience Scale (Erogul et al., 2014) (Fortney
et al., 2013)

UtrechtWork
Engagement Scale
[Vigour]

(Klatt et al., 2015)

Note.Authors in bold denote RCT studies.

worsening impact). Thus, it appears that mindfulness might be helpful to HCPs generally, regardless of their particular

occupational role.

However, there are various issues with the research that limits the conclusions that can be drawn. In terms of the

QATQS quality assessment, few studies scored highly in all respects, as shown in Appendix 1. For instance, of the

66 intervention studies, only 26 (39%) involved a control group, while just 20 (30%) conducted an RCT. Without a

control group, it is harder to ascribe any positive changes observed to mindfulness per se. Then, even when controls

are included, unless participants are randomized into groups, it is possible that differences in baseline characteristics

between the groups generated interaction effects, thereby compromising the results. For example, in Barbosa et al.

(2016), the 16 participants who entered the experimental group–reduced to 13 on attrition–did so after an invitation

e-mail was sent to the entire student population of around 1,300; by contrast, the control group comprised individuals

who were subsequently selected as matching the composition of the experimental group and were paid to take part.

Thus, it is conceivable–and indeed likely–that the experimental participants already had an interest in mindfulness,

although whether they did so was not reported by the study. Furthermore, there were baseline differences in anxiety,

with moderate levels among the experimental group–which also perhaps accounts for their interest in participating–

compared to mild levels in the control group. Such factors complicate the assessment of the efficacy of MBIs, which is

why RCT designs are generally preferable.

A further issue is heterogeneity with respect to both the type of MBI and the outcome measures looked at, which

makes it difficult to conduct comparative or meta-analytic assessments and hence draw robust conclusions about the
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TABLE 13 Relationships outcomes across all studies

Measure

Improvement (positive
change) related to
mindfulness intervention

No change in relation to
mindfulness intervention

Association (benign) with
mindfulness

Inventory of Interpersonal
Problems-32

(Ryan et al., 2012)

SymptomChecklist-90-R
[Interpersonal
Sensitivity]

(Pipe et al., 2009)

Qualitative interviews (Beckman et al., 2012)
(Cohen-Katz,Wiley,
Capuano, Baker, Deitrick,
et al., 2005) (Hemanth &
Fisher, 2015) (Van der Riet
et al., 2015)

(Newsome et al., 2006) (Christopher et al., 2011)
(Cigolla & Brown, 2011)
(Dauenhauer, 2006)
(Gill et al., 2015)
(Talisman et al., 2015)

Social-Connectedness
Scale

(J. S. Cohen &Miller, 2009)

Note.Authors in bold denote RCT studies.

TABLE 14 Emotional intelligence and regulation outcomes across all studies

Measure

Improvement (positive
change) related to
mindfulness intervention

No change in relation to
mindfulness intervention

Association (benign) with
mindfulness

Self-Report of Emotional
Intelligence

(J. S. Cohen &Miller, 2009)

Qualitative Interviews (Cohen-Katz,Wiley,
Capuano, Baker, Deitrick,
et al., 2005) (de Zoysa
et al., 2014) (Hemanth &
Fisher, 2015) (Rocco et al.,
2012) (Van der Riet et al.,
2015)

(Christopher et al., 2011)
(Talisman et al., 2015)

Qualitative Interviews
(Acceptance)

(Cohen-Katz,Wiley,
Capuano, Baker, Deitrick,
et al., 2005) (Dorian &
Killebrew, 2014) (Felton
et al., 2015) (Fisher &
Hemanth, 2015) (Rocco
et al., 2012) (Stew, 2011)
(Tarrasch, 2014)

(Newsome et al., 2006) (Christopher et al., 2011)
(Cigolla & Brown, 2011)
(Dauenhauer, 2006)
(Gill et al., 2015)
(McCollum&Gehart,
2010) (Simon et al.,
2009)

Schutte Self Report
Emotional Intelligence
Test

(Burnett & Pettijohn, 2015)

Self-Regulation
Questionnaire

(Bond et al., 2013)

Note.Authors in bold denote RCT studies.

research as a whole. Finally, the research is currently biased toward psychiatric outcome measures, with little explo-

ration of other outcomes relevant to the work arena, such as work engagement or creativity.

Basedon these critiques, the following recommendations canbemadevis-à-vis futurework in this area. First,where

possible, studies should implement an RCT design, ideally with large numbers of participants, determined by a priori

power calculationsdrawingonestimatedeffect size. Second, in addition to awaitlist control protocol, itwouldbeuseful

if trials included an “active” control group, such as an exercise program. This will better enable any positive effects to

be ascribed tomindfulness per se rather thanmerely an absorbing group activity.

Third, it would be good to see a diversification of outcome measures, with studies looking beyond “negative” psy-

chiatric issues, such as depression and anxiety, and also focusing on more “positive” (i.e., nonclinical outcomes, such as
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TABLE 15 Compassion and empathy outcomes across all studies

Measure

Improvement (positive
change) related to
mindfulness intervention

No change in relation to
mindfulness intervention

Association (benign) with
mindfulness

Empathy Construct Rating
Scale

(Shapiro et al., 1998a)

Interpersonal Reactivity
Index

(Hopkins & Proeve, 2013) (Beddoe &Murphy, 2004)
(Galantino et al., 2005)

(Keane, 2014)

Jefferson Scale of
Physician Empathy

(Barbosa et al., 2013)
(Bazarko et al., 2013)
(Krasner et al., 2009)

(Bond et al., 2013) (West
et al., 2014)

Jefferson Scale of
Physician Empathy
[Compassion]

(Martín-Asuero et al., 2014)

Neff Compassion Scale (Moore, 2008)

Professional Quality of
Life Scale [Compassion]

(Horner et al., 2014)

Qualitative interviews (Dorian & Killebrew, 2014)
(Felton et al., 2015)
(Hemanth & Fisher, 2015)

(Talisman et al., 2015)

Santa Clara Brief
Compassion Scale

(Brooker et al., 2013) (Fortney
et al., 2013)

Self-Compassion Scale (Bazarko et al., 2013) (Bond
et al., 2013) (Erogul et al.,
2014) (Newsome et al.,
2012) (Raab et al., 2015)
(Rimes &Wingrove, 2011)
(Shapiro et al., 2005)
(Shapiro et al., 2007)

(Brooker et al., 2013)
(Gauthier et al., 2015)

(Kemper et al., 2015)

Note.Authors in bold denote RCT studies.

TABLE 16 Job performance outcomes across all studies

Measure

Improvement (positive
change) related to
mindfulness intervention

No change in relation to
mindfulness intervention

Association (benign) with
mindfulness

Caring Efficiency Scale (Pipe et al., 2009)

Counsellor Activity
Self-Efficacy Scale

(Gockel et al., 2013)

Patient Distress [SC-90-R] (Grepmair et al., 2007)

Qualitative Interviews (Hemanth & Fisher, 2015) (Christopher et al., 2011)
(Cigolla & Brown, 2011)
(Gill et al., 2015)
(McCollum&Gehart,
2010) (Simon et al.,
2009) (Talisman et al.,
2015)

Restraint of Patients (Brooker et al., 2014) (Singh
et al., 2015)

Seclusion of Patients (Brooker et al., 2014)

Treatment Team
Functioning Checklist

(Singh et al., 2006)

Verbal Redirection
[Disciplining Patients]

(Singh et al., 2015)

Note.Authors in bold denote RCT studies.
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Records identified through 
database search

(n = 1,158)

Records identified through 
additional sources

(n = 9)

Records after duplicates removed
(n = 721)

Records screened
(n = 721)

Records excluded
(n = 543)

Reasons:
- Not about mindfulness (n = 98)

- Not empirical (n = 207)

- Not pertaining to work (172)

- Not pertaining to healthcare (n = 64)

- Not in English (n = 2)

Full-text articles 
assessed for eligibility

(n = 178)

Full-text articles excluded
(n = 97)

Reasons:
- Not about mindfulness (n = 7)

- Not empirical (n = 48)

- Not pertaining to healthcare (n = 40)

- Not in English (n = 2)

Papers included 
(n = 81)

F IGURE 1 The preferred reporting items for systematic reviews andmeta-analyses flow diagram

work engagement, social capital, and creativity). Finally, where possible, trials should involve establishedMBIs, rather

than bespoke adaptations, to better enable comparison across studies. However, there is also a need to move beyond

MBIs developed for clinical contexts (e.g., MBSR) and to exploreMBIs created specifically for the workplace.

5 CONCLUSION

Despite the issueswith the current research base, the evidence of the value ofmindfulness for HCPs is strong. Overall,

mindfulness does appear to improve the wellbeing and job performance of HCPs on most metrics. Given the current

pace of research into mindfulness, one might speculate that empirical support for the value of mindfulness in occupa-

tions such as healthcare will only strengthen over the years ahead.
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APPENDIX

QATQS Scoring Assessment of Intervention Studies

Authors
Selection
bias Design Cofounders blinding

Data
collection Attrition Global

(Aggs & Bambling, 2010) 3 3 3 3 3 2 3

(Barbosa et al., 2013) 3 3 2 3 2 2 3

(Bazarko et al., 2013) 2 3 3 3 2 1 3

(Beckman et al., 2012) Q Q Q Q Q Q Q

(Beddoe &Murphy, 2004) 3 3 3 3 2 2 3

(Bond et al., 2013) 3 3 3 3 2 2 3

(Bonifas &Napoli, 2014) 3 3 3 3 1 1 3

(Brady et al., 2012) 3 3 3 3 2 2 3

(Brooker et al., 2013) 3 3 3 3 1 2 3

(Brooker et al., 2014) 3 3 3 3 2 2 3

(Burnett & Pettijohn, 2015) 3 2 2 3 1 2 3

(Christopher et al., 2006) Q Q Q Q Q Q Q

(J. S. Cohen &Miller, 2009) 3 3 3 3 1 2 3

(Cohen-Katz,Wiley, Capuano, Baker,
Kimmel, et al., 2005)

2 2 2 3 1 1 2

(Cohen-Katz,Wiley, Capuano, Baker,
Deitrick, et al., 2005)

Q Q Q Q Q Q Q

(Dobie et al., 2015) 3 3 3 3 1 1 3

(De Vibe et al., 2013) 2 1 1 1 1 1 1

(de Zoysa et al., 2014) Q Q Q Q Q Q Q

(Dorian & Killebrew, 2014) Q Q Q Q Q Q Q

(Duchemin et al., 2015) 1 1 1 1 1 1 1

(Erogul et al., 2014) 1 1 1 1 1 2 1

(Felton et al., 2015) Q Q Q Q Q Q Q

(Fisher &Hemanth, 2015) Q Q Q Q Q Q Q

(Fortney et al., 2013) 3 3 3 3 1 1 3

(Foureur et al., 2013) 3 3 3 3 1 2 3

(Galantino et al., 2005) 3 3 2 3 1 3 3

(Gauthier et al., 2015) 3 3 3 3 1 2 3

(Goodman& Schorling, 2012) 2 3 3 3 1 3 3

Grepmair et al., 2007) 2 2 1 2 1 1 2

(Hallman et al., 2014) 2 3 3 2 1 1 3

(Hemanth & Fisher, 2015) Q Q Q Q Q Q Q

(Hopkins & Proeve, 2013) 3 3 3 3 1 2 3

(Horner et al., 2014) 3 3 3 3 1 3 3

(Johnson et al., 2015) 3 3 1 3 1 2 3

(Klatt et al., 2015) 3 3 3 3 1 2 3

(Kemper & Khirallah, 2015) 3 3 3 3 1 2 3

(Krasner et al., 2009) 2 3 3 3 1 2 3

(Continues)
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Authors
Selection
bias Design Cofounders blinding

Data
collection Attrition Global

(Kuoppala & Kekoni, 2013) 1 2 2 2 1 1 2

(Mackenzie et al., 2006) 3 2 2 3 1 2 3

(Manotas et al., 2014) 2 2 1 3 1 2 2

(Martín-Asuero &García-Banda, 2010) 2 3 3 3 1 1 3

(Martín-Asuero et al., 2014) 2 2 2 3 1 1 2

(McConachie et al., 2014) 2 1 1 3 1 2 2

(Mealer et al., 2014) 1 1 1 2 1 1 1

(Moody et al., 2013) 1 1 1 2 1 2 1

(Moore, 2008) 1 3 3 2 1 2 3

(Newsome et al., 2006) 1 3 3 3 3 3 3

(Newsome et al., 2012) 1 3 3 2 1 2 3

(Noone &Hastings, 2010) 1 3 3 1 1 3 3

(Pflugeisen et al., 2015) 1 3 3 2 2 1 3

(Pipe et al., 2009) 2 1 2 1 1 1 1

(Poulin et al., 2008) 1 2 1 1 1 3 2

(Raab et al., 2015) 1 3 3 2 1 2 3

(Rimes &Wingrove, 2011) 1 3 3 1 1 3 3

(Rocco et al., 2012) Q Q Q Q Q Q Q

(Ruths et al., 2013) 2 3 3 1 1 1 3

(Shapiro et al., 1998b) 1 1 2 1 1 1 1

(Shapiro et al., 2005) 1 1 2 2 1 3 2

(Shapiro et al., 2007) 1 2 1 2 1 1 1

(Singh et al., 2015) 1 3 3 1 1 3 2

(Singh et al., 2006) 1 3 3 1 2 2 3

(Song & Lindquist, 2015) 1 1 2 1 1 1 1

(Stew, 2011) Q Q Q Q Q Q Q

(Tarrasch, 2014) Q Q Q Q Q Q Q

(Van der Riet et al., 2015) Q Q Q Q Q Q Q

(West et al., 2014) 1 1 1 1 1 2 1

Note.Q= qualitative study.


