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ABSTRACT

Background Mindfulness-based programmes (MBPs)
are increasingly offered at work, often in online self-
guided format. However, the evidence on MBPs' effect
on work performance (WP) is inconsistent.

Objective This pragmatic randomised controlled
feasibility trial assessed procedural uncertainties,
intervention acceptability and preliminary effect sizes of
an MBP on WP, relative to an alternative intervention.
Methods 241 employees from eight employers were
randomised (1:1) to complete a 4-week, self-guided,
online MBP or a light physical exercise programme (LE)
(active control). Feasibility and acceptability measures
were of primary interest. WP at postintervention (PostInt)
was the primary outcome for preliminary assessment

of effect sizes. Secondary outcomes assessed mental
health (MH) and cognitive processes hypothesised to

be targeted by the MBP. Outcomes were collected at
baseline, Postint and 12-week follow-up (12wFUP).
Prospective trial protocol: NCT04631302.

Findings 87% of randomised participants started

the course. Courses had high acceptability. Retention
rates were typical for online trials (64% PostInt; 30%
12wFUP). MBP, compared with the LE control, offered
negligible benefits for WP (Postint (¢=0.06, 95% CI
—0.19 t0 0.32); 12wFUP (¢=0.02, 95% Cl —0.30 to
0.26)). Both interventions improved MH outcomes
(ds=—0.40 t0 0.58, 95% Cl —0.32 to 0.18); between-
group differences were small (ds=-0.09 to 0.04, 95% Cl
-0.15100.17).

Conclusion The trial is feasible; interventions are
acceptable. Results provide little support for a later phase
trial comparing an MBP to a light exercise control. To
inform future trials, we summarise procedural challenges.
Clinical implications Results suggest MBPs are
unlikely to improve WP relative to light physical

exercise. Although the MBP improved MH, other active
interventions may be just as efficacious.

Trial registration number NCT04631302.

To cite: Vainre M,
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BACKGROUND

Public health guidance in several countries encour-
ages employers to support the physical activity (eg,
ref 1 2) and mental health (eg, ref 2 3) of staff.
Employers, too, are increasingly seeking to support

WHAT IS ALREADY KNOWN ON THIS TOPIC

= Mindfulness-based programmes (MBPs) have
been shown to improve mental health when
compared with passive control groups, and
there is some indication that they may also
improve work performance.

WHAT THIS STUDY ADDS

= This trial is the first to compare an MBP to
an active comparison intervention on their
effects of work performance. This early-phase
trial determined the feasibility of a later stage
efficacy trial.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= We found that an online MBP is likely to
yield no benefit compared with a light
physical exercise online programme, either for
work performance or mental health. Public
health recommendations on offering MBPs
should consider comparative effectiveness
of alternative approaches, along with users’

preferences.

employees’ health and well-being by incorporating
mindfulness-based programmes (MBPs) into their
well-being package,*” as recommended in official
guidance.> MBPs aim to improve attention and self-
regulation through training the ability to maintain
awareness of the present moment.® MBPs also culti-
vate compassion’ '© by fostering a detached self-
perspective and thus training recipients to decentre
from psychological stressors. There is existing
evidence that MBPs have several mental health
benefits, when compared with passive face-to-face
control groups (usually waitlist control), including
reduction in symptoms of anxiety, depression and
stress in community populations."!

In the workplace, mindfulness practices enhance
mental health and work performance, making them
appealing to employers compared with other well-
being strategies such as other well-being interven-
tions or organisational changes.'* MBPs, when
available online, align with remote work trends and
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offer logistical advantages like scalability, cost-effectiveness and
flexible access without scheduling conflicts, benefiting organisa-
tional well-being initiatives.

Yet, the empirical data on whether MBPs improve work perfor-
mance remain equivocal. A recent systematic review suggests
that work performance is rarely assessed in trials investigating
the outcomes of MBPs at work."> When work performance is
assessed, a wide range of operationalisations are used, ranging
from resilience' ' and work engagement'®™"’ to absenteeism/
presenteeism.'”* It is thus unclear whether MBPs: (a) improve
an individual’s perceived ability to complete their job; and (b) are
more effective than other work-based interventions. Perceived
ability to engage in work is a key influence on individual-level
experience (eg, in line with the WHO definition of health®)
and on the economy (eg, through decisions not to engage in the
workforce due to low self-efficacy). Clarifying these points will
guide informed MBP adoption decisions at the organisational
level.

MBPs could improve work performance through two path-
ways. First, MBPs have a demonstrated ability to reduce
symptoms of poor mental health which could enhance work
performance. Better mental health is likely to impact several
aspects of work performance,”® such as improving resilience
and work engagement, and reducing absenteeism/presenteeism.
A second potential pathway is via cognitive control, that is,
through the ability to self-regulate at work to allow prioritisa-
tion of current goals.”” *® According to recent meta-analyses,*” ™2
mindfulness training, compared with passive control groups,
could enhance cognitive control (Hedge’s g=—0.03 to 0.42),
but it has yet to be determined whether improved cognitive
skills transfer to work performance. Furthermore, existing
research has focused on the impact of mindfulness on cogni-
tive control over affectively benign information. Yet, much of
the everyday mental activity that we seek to regulate while at
work is emotionally positive or negative.*® ** Reduced ability to
inhibit internal affective stimuli (eg, remembering an argument
with your spouse) may interfere with the ability to maintain
focus on tasks at work (eg, writing a paper). As mindful medita-
tion is proposed to train the ability to move away from thoughts
and images, in this study we sought to explore whether prac-
tising mindfulness may particularly enhance cognitive control
over affective mental events.’

If cognitive control is a key pathway through which MBPs
work, then the most likely domain of work performance®® to
improve is task performance, or the quantity and quality of
work. This domain has been less frequently assessed, compared
with other types of work performance.” It is difficult to assess
task performance in a way that would allow for a comparison
between different job roles and industries.** However, beliefs in
one’s ability to complete job-related tasks have been shown to
predict improved work performance,’” particularly task perfor-
mance,’® with some suggestions that this effect may occur via
cognitive control.”

In sum, it is currently unclear whether MBPs (particularly
online, self-guided MBPs) can improve work performance, the
mechanisms through which any such effect may occur, and
whether their effects are superior to those of other workplace
interventions. A better understanding of the effects of MBPs
on work performance could lead to immediate applications
in workplaces. Further investigation of potential mechanisms
of action could also improve our attempts to assess MBPs by
designing and selecting more stringent outcome measures and
control interventions, and guiding decisions regarding for whom
MBPs may be most effective, and in which context.*’

A definitive randomised controlled trial (RCT) is thus needed
to evaluate the effect of an MBP on work performance and
whether cognitive control is its mechanism. This is best done
via an RCT with an active control group that would control for
other potential pathways of effect (ie, mental health). However,
little is known about the comparative effects of an MBP against
a control condition that also improves mental health.>> Prior
reviews indicate that the current quality of the evidence is low,
and Consolidated Standards of Reporting Trials (CONSORT)-
standard, pre-registered trials are needed.'’ * ** Here, we aim
to determine feasibility of a phase II RCT comparing an MBP
to light physical exercise. This feasibility trial aimed to clarify
procedural uncertainties. Given effect sizes are difficult to
predict, we complete a preliminary investigation of the rela-
tionships between an MBP, work performance and the proposed
mechanisms of action, to inform a later stage trial.

Objective
This feasibility trial aimed to clarify methodological uncertainties
and determine feasibility of a later stage randomised controlled
efficacy trial to evaluate the effects, and underpinning mech-
anisms of action, of online self-guided MBPs on work perfor-
mance.*’™ Participants were randomised to complete either an
online, self-guided MBP, or a light physical exercise active control
intervention designed to control for mental health benefits on
work performance as well as other non-specific effects such as
participating in a structured intervention requiring engagement
with the body. There is no evidence that low-intensity exercise
improves cognitive control in healthy working-age adults.* This
feasibility trial:

» Sought to resolve design and procedural uncertainties in
advance of a later stage trial.

» Assessed the acceptability of both the MBP and control
interventions.

» Estimated the between-group effect size for the effect of the
MBP, relative to an active control on our primary outcome of
work performance (at postintervention), in order to inform
power calculations for a later phase trial.

» Estimated the effect of cognitive control as mediator of the
effect of MBP on work performance.

METHODS

This trial adheres to CONSORT guidelines for randomised
pilot and feasibility trials* (online supplemental material 1a).
The trial was prospectively registered at ClinicalTrials.gov
(NCT04631302). Full methodological details can be found in
the published protocol.*®

Study design and participants

Randomisation was conducted at the participant level on a 1:1
ratio. We recruited participants by first approaching organisa-
tions with employees primarily engaged in desk-based occu-
pations. The participants were able to start their course every
Monday from 1 March to 28 June 2021 and from 4 to 25
October 2021. The participating employers distributed informa-
tion about the study through their usual internal media channels
(emails, MS Teams, Slack, etc).

Inclusion criteria (all self-reported) were being a current
employee of a participating employer, and based in the UK. We
did not specifically seek out healthy employees, however, we
suggested participants not to participate if they were currently on
long-term leave, currently suffering from severe anxiety, depres-
sion, hypomania/mania or other severe mental illness, having
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experienced a recent bereavement or major loss, having already
completed a mindfulness course or having meditated more than
10 hours in the past 10 years. All participants provided written
informed consent. There were no incentives for completing the
intervention. Participants received retail vouchers for completing
the postintervention (£10) and 12-week (£15) assessments and
were encouraged to complete the assessments regardless of how
much (if any) of the intervention they had completed.

Sample size

As this was a feasibility trial, sample size was not guided by a
formal power calculation to estimate effect size. We aimed to
recruit 240 participants,*® anticipating this would yield 128
participants (64 per arm) at postintervention and 68 (34 per
arm) at follow-up, given high attrition rate experienced by trials
completed online.*” This sample size is standard for feasibility
trials in the UK*® and provides enough data to evaluate proce-
dural uncertainties and acceptability and to provide a range of
effect size estimates on our primary outcome.

Intervention arm: Be Mindful/ MBP

Participants in the MBP arm completed the 4-week Be Mindful
pre-recorded and fully automated online course by Wellmind
Media.* Materials and instructional videos were accessed
through a website (http://www.bemindfulonline.com) (see ref
50, online supplemental material 1b and online supplemental
material 2).

Active control arm: light physical exercise

The 4-week pre-recorded and fully automated online light
physical exercise (LE) programme aimed to enhance mobility,
alleviate stiffness, stimulate blood flow and prevent pain or
repetitive strain injuries that may arise from tasks typical in
office settings (see online supplemental material 1c and online
supplemental material 2 and ref 51). This control arm matched
the mindfulness arm in overall time commitment and frequency
of interaction with the participant.*® It also encouraged use of
short breaks throughout the workday to focus on well-being,
replicating the mindfulness programme. A previous study has
demonstrated the course to have active benefits for mental
health,’" thus allowing us to control for non-specific and mental
health intervention effects.

Outcomes

We collected demographics and work-related details at base-
line. Assessments were completed at baseline, postinterven-
tion (primary endpoint) and 12-week follow-up. Additionally,
participants were invited to complete a brief questionnaire each
day they worked. Participant-reported outcomes were collected
online via REDCap®* and jsPsych®® hosted on JATOS.>

Feasibility and acceptability

The acceptability of the interventions was assessed by uptake at
recruitment, retention and monitoring adherence to the interven-
tion protocol, indexed via tracking participants’ logins to their
respective intervention website. The design and procedural feasi-
bility of a later stage trial was determined by monitoring recruit-
ment of both organisations and participants and trial retention,
evaluating the willingness of the participants to be randomised,
intervention contamination (ie, participants completing exer-
cises that corresponded to the other arm of the trial or talking
about the course with participants in the other arm), course pref-
erences and outcome measures’ completion rates.

Primary outcome: work performance

To estimate the likely effect size for a later phase trial, work
performance was measured by using the 25-item Work Role
Functioning Questionnaire (WRFQ) version 2, see online
supplemental material 2. The questionnaire has not been vali-
dated in English, however, validations of Dutch, Spanish and
Norwegian versions have shown good internal consistency
(Cronbach’s 0:=0.7-0.9)>" and test—retest reliability (intra-
class correlation coefficient ICC)=0.66, 95%CI 0.54 to 0.76
for the total score).”® In the current study, Cronbach’s 0=0.93.
Our primary endpoint was postintervention.

Secondary outcomes

Work-related outcomes

Participants were asked to report whether their ability to work
was impacted by physical health problems, mental health prob-
lems, other health problems, no problems or prefer not to say.
Those who reported any health problems were asked to fill in the
Work and Social Adjustment Scale.*® To index daily fluctuations
that may occur in work engagement, participants were invited
to complete the S-item version of the WRFQ®? at 15:00 each
working day, to reflect on work performance that day. Items are
scored as per the full WRFQ.

Cognitive control mechanisms
Two online computerised cognitive control tasks were written
in JavaScript. Affective cognitive control was assessed using the
affective stop-signal task® ®! (see online supplemental material
2). The main outcome of interest was the stop signal reaction
time (SSRT; milliseconds), after excluding trials where the reac-
tion time was improbably short (250 ms or less) or long (above
3000 ms) and where the stop signal delay was below 50 ms, as
recommended by the task authors.®

Participant’s ability to track dynamic changes in their envi-
ronment and alter their response strategies was measured using
an affective modification of the probabilistic reversal learning
task® ®* (see online supplemental material 2). The main outcome
of interest was change in learning performance indexed via the
overall proportion of correct responses.

Other outcomes of interest

The Perceived Stress Scale measured the extent to which the indi-
vidual perceives events as uncontrollable and overwhelming.®’
The Patient Health Questionnaire 9 (PHQ-9)°® was used to
assess depression symptoms. The Generalized Anxiety Disorder
7-item Scale (GAD-7)%" assessed anxiety symptoms. The Expe-
riences Questionnaire®® measured decentring. The Mindful
Attention Awareness Scale (MAAS)® assessed self-reported
dispositional mindfulness. We also planned to use the Short
Warwick-Edinburgh Mental Well-Being Scale.”’ However, due
to a technical error we were unable to obtain the data.

Randomisation and masking

After completion of the baseline assessment, participants were
randomly assigned to either the mindfulness or light physical
exercise arm, stratified by employer. The randomisation process
was automated in REDCap.**”! The study manager (MV) clicked
a button that randomised the participant using a prespecified
allocation table (created with randomizeR package’” in R with
randomly selected block sizes”). The allocation table could not
be edited once data collection had begun, and concealed the
allocation process from the researchers. An automated email
informed the participant of their allocation and detailed how
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to access the relevant course. The randomisation code is avail-
able at GitHub.”* Neither the participants nor the study manager
was blind to intervention allocation, although the participants
were not told which intervention is considered to be the control
and study materials introduced both courses equivalently. The
primary analysis was completed by a statistician (PW) blinded to
intervention allocation.

Statistical methods

Data were analysed in R” using RStudio’® (online supplemental
material 2). As per our pre-registration, primary and secondary
outcomes were analysed using the intention-to-treat principle.
We ran multiple linear regression models with the miceadds
package,”” using separate models to compare postintervention
and follow-up scores between trial arms, adjusted for baseline
and employer. The postintervention questionnaire data analyses
including our primary outcome (except MAAS and decentring)
were completed by an independent statistician blinded to inter-
vention allocation (PW). The remaining secondary outcomes at
postintervention and all follow-up analyses were completed by
MV.

FINDINGS
The raw data along with the code to analyse it is available
online.”®

Feasibility and acceptability

Recruitment feasibility

Eight employers and 241 employees participated in the trial. The
median number of staff members per participating employer was
2130 (range: 180-7500, total of 20966 UK-based employees).
The percentages of those staff members who agreed to take part
and were randomised were modest (median: 0.91%, range:
0.27-2.85%). Compared with other industries, a larger propor-
tion of local authority employees joined the study (M=2%;
SD=0.74vs M=0.58%; SD=0.34). For sample characteristics at
baseline, see table 1.

Intervention acceptability

Eighty-seven per cent of randomised participants started the
course (87.7% in mindfulness, 86.55% in light physical control).
The retention rates for outcome measure collection were 64%
(60.66% in mindfulness, 68.07% in light physical exercise) at
postintervention and 30% (32.79% in mindfulness, 27.87% in
light physical exercise) at follow-up. Six participants decided
to abandon the programme but agreed to provide outcome
measures at time points prespecified in the protocol.*® Of those
six, three participants found the assigned programme unsuit-
able (one in mindfulness, two in light exercise). No participant
requested to withdraw from the study (for CONSORT diagram
see figure 1). Across both interventions, the median length of
intervention engagement was 3 weeks out of four (IQR=2). At
postintervention, participants in the light exercise programme
showed a greater desire to have been assigned to mindfulness,
while the participants in the mindfulness arm did not show a
strong preference either way (W=3523, p=0.02). For further
details, see online supplemental material 3: table 1.

Contamination

At postintervention, mindfulness participants reported to have
talked about their course with light exercise participants slightly
more frequently (M=5.07; SD=14.63 on a 0...100 scale) than

Table 1 Baseline characteristics
Light exercise

Characteristic Mindfulness (n=122) (n=119)
Gender

Female (%) 105 (86.1) 99 (83.2)
Age, M (SD) 44.22 (11.13) 45.04 (10.21)
Employer (%)

Engineering 4(3.3) 4(3.4)

Higher education 1(0.8) 1(0.8)

Local authority 1 7(5.7) 6 (5)

Local authority 2 69 (56.6) 69 (58)

Local authority 3 24 (19.7) 23 (19.3)

Publishing 4(3.3) 2(1.7)

Secondary education 1(0.8) 1(0.8)

Technology 12 (9.8) 13(10.9)
Ethnicity (%)

Asian 6 (4.9) 9(7.6)

Mixed or multiple 5(4.1)

Other 2(1.6) 3(2.5)

Prefer not to answer 1(0.8) -

White 108 (88.5) 105 (88.2)
Education

Degree (%) 87 (71.3) 74 (62.2)
Caring responsibilities

Yes (%) 43 (35.2) 46 (38.7)
Condition that affects the ability to focus

Yes (%) 9(7.4) 10 (8.4)
Any experience with meditation

Yes (%) 47 (38.52) 53 (44.54)

the other way around (M=2.81; SD=5.85), the difference was
not statistically significant (W=2911, p=0.93).

Participants in both intervention arms reported similar levels
of weekly exercise at both postintervention (p=0.61) and

367
self-assessed
for eligibility and consented

126
did not complete
baseline measurements

241 completed baseline measurements
and were randomly assigned

{ 1
122 119
to receive mindfulness to receive light exercise
(ITT population) (ITT population)

103 (86.55% ITT)
started the course;
Reasons for abandoning the course,
where given (n = 4)
lack of time: 1
course unsuitable: 2
did not give a reason: 1

107 (87.7% ITT)
started the course;
Reasons for ing the course,
where given (n =2)
lack of time: 1
course unsuitable: 1

74 (60.66%)
filled in the main outcome measure
at post-intervention

after end of pr

81(68.07%)
filled in the main outcome measure
at post-intervention

after end of pr
40 (32.79%)

filled in the main outcome measure
at follow-up
(12 weeks after end of programme)

34 (27.87%)

filled in the main outcome measure
at follow-up

(12 weeks after end of programme)

Figure 1 Consolidated Standards of Reporting Trials (CONSORT)
diagram illustrating participant flow. ITT, intention to treat.
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at follow-up (p=0.94) (for details, see online supplemental Effect size estimation for primary outcome: work
material 3: table 1). At postintervention, while participants performance

in both arms had practised mindfulness up to 3 hours/week, The intention-to-treat analysis indicated that, adjusting for
those assigned to mindfulness were more likely to have done baseline and employer, there was a negligible effect size for the
s0: 54.919% (mindfulness) versus 16.8% (light exercise) (x*(2, difference between the mindfulness and light exercise arms in
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Figure 4 Mindful Attention Awareness Scale (MAAS) score at baseline, postintervention and 12-week follow-up compared across the two study

arms.

(d=0.06, see figure 2; online supplemental material 3: table 2).
As expected for a feasibility trial, this difference was not statisti-
cally significant (¢(237)=0.49, p=0.63).

Effect size estimation for secondary outcomes
Further work-related outcomes
When examining preintervention to postintervention change,
trivial, non-significant effect sizes were observed for all partic-
ipants, indicating minimal improvement in work performance,
regardless of intervention allocation (d=0.10, p=0.28). Similar
effect sizes were observed for change from preintervention to
follow-up (d=0.14, p=0.12). The light exercise participants
reported more overtime hours than those in the mindfulness
programme (d=0.22, p=0.09) at postintervention, along with
more frequent health problems (d=0.20, p=0.11), with small
effect sizes. At follow-up, the difference between mindfulness
and light exercise on WRFQ total score was trivial (d=0.02,
p=0.91, see figure 2; online supplemental material 3: table 2).
We found daily monitoring a fraught approach to index work
performance. On average, participants completed the daily
questionnaire on fewer than half of the 28 days (mindfulness:
M=12.2, SD=6.95, min=1, max=27; light exercise: M=9.95,
SD=7.55, min=1, max=26). Some participants did not respond
to any of the daily monitoring questionnaires (mindfulness
n=24 (19.67%), light exercise n=16 (13.45%)). Across the
28 days, the average work functioning score improved across
arms (the effect of day: beta=0.20, SE=0.05, t(25.96)=4.03,
p=0.0004), with a negligible effect size for the between-arm
difference (beta=0.15, SE=0.94, t(163.52)=0.16, p=0.873,
online supplemental material 3: figure 4).

Mental health

Between-arm improvements at postintervention and follow-up
in stress, anxiety, depression and mindful awareness were trivial
(ds<0.10) and not statistically significant, for all time points
(figures 3 and 4; online supplemental material 3: table 2). Small
effect sizes were seen in favour of the mindfulness arm for decen-
tring at postintervention (d=0.24, p=0.07) and at follow-up

(d=0.22, p=0.09) (figure 5; online supplemental material 3:
table 2), although again, these were not significant as expected
for a feasibility trial. The remaining effect sizes were smaller
than 0.2 and are reported in online supplemental material 3:
table 2. All participants demonstrated a significant improvement
in mental health outcomes, regardless of intervention allocation:
moderate, significant effect sizes were observed for baseline
to postintervention change and baseline to follow-up changes
across all mental health outcomes (see table 2).

Cognitive control

The assumptions of normality and sphericity were not met
for either cognitive task. We therefore analysed the data
using linear mixed-effects models.”” ®* Descriptive statis-
tics and figures are reported in online supplemental table
3: table 4. For the affective stop-signal task, when adjusting
for baseline and allowing for random effects for each partic-
ipant, we found a trivial effect size for the interaction
between the intervention and affective condition at both
postintervention (beta=—0.82, SE=2.04, t(139.05)=-0.4,
p=0.69, d=—-0.05) and follow-up (beta=—1.16, SE=2.17,
t(129.01)=-0.53, p=0.59, d=-0.01). Similarly, in the
affective learning task, when adjusting for baseline and
allowing for random effects for each participant, we found
trivial between-arm effect sizes for accuracy at both postin-
tervention (beta=0.001, SE=0.003, t(150.17)=0.34,
p=0.74, d=0.04) and at follow-up (beta=0.0002, SE=0,
t(172.91)=0.09, p=0.93, d=0.07).

Mediation

We used the unimputed data set for mediation analyses. This
comprised 43 participants with complete data. We were inter-
ested in whether SSRT on negative valence trials at postin-
tervention mediated the effect of group allocation on the
WREQ total score at follow-up. A non-significant, indirect
effect was observed (indirect effect: —0.71, p=0.54). The
direct effect (0.79, p=0.84) and total effect (0.08, p=0.98)
were also non-significant. The statistically non-significant
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Figure 5 Decentring score at baseline, postintervention and 12-week follow-up compared across the two study arms.

results are to be expected in a feasibility study, while the
effect sizes can inform future power analyses in the future
trials.

CONCLUSIONS

This randomised controlled feasibility trial demonstrated the
acceptability of using an online MBP and a light physical exer-
cise programme in the workplace, as well as the feasibility of
conducting a trial to assess the effectiveness of these interven-
tions. Regarding trial feasibility, the attrition rates were similar
in both groups, as well as compared with other online trials,**
and within the expected attrition rate in our power calcula-
tions. However, missingness still constitutes a limitation: it
could have counteracted the protection of randomisation against
confounding, and compromise the external validity of the find-
ings, which potentially only apply to those willing to complete
outcome measures. We found little evidence on cross-arm
contamination in the rates of reported mindfulness practice
and physical activity. The proportion of eligible employees who

chose to partake the study was low, but it reflects workplace
well-being uptake in general.®!

While a full-scale trial is feasible, it is not warranted. The
online, self-guided MBP, in comparison to an active control
group (light physical exercise) delivered in a similar format,
offered negligible additional benefits for work performance
either immediately at postintervention or 12 weeks later. Neither
mindfulness nor light exercise improved self-rated work perfor-
mance: we observed minimal effect sizes for preintervention to
postintervention within-group change. There was an improve-
ment in day-to-day ratings of work performance across both
arms but again no difference between arms. As it was not an effi-
cacy trial, we cannot attribute the size of the effects to the inter-
vention. The MBP used could be efficacious in ideal conditions
but may have suffered from low attendance and/or engagement.
By capturing the effectiveness in a naturalistic setting, we aimed
to mirror the conditions under which such programmes are typi-
cally implemented where people are likely to stop attending.®!
In order to improve the probability that potential intervention

Table 2 Baseline to postintervention and baseline to follow-up changes across both arms

Preintervention to postintervention

Preintervention to 12-week follow-up

Mindfulness Light exercise Both arms Mindfulness Light exercise Both arms
Outcome d P value d P value d P value d P value d P value d P value
WRFQ 0.15 0.27 0.12 0.34 0.10 0.28 0.08 0.53 0.15 0.26 0.14 0.12
PSS -0.86 <0.001 -0.52 <0.001 -0.58 <0.001 -0.40 <0.01 -0.33 <0.05 -0.40 <0.001
GAD-7 —-0.52 <0.001 —-0.40 0.003 -0.40 <0.001 -0.30 0.02 -0.16 0.21 -0.26 <0.001
PHQ-9 -0.43 <0.01 -0.21 0.1 -0.49 <0.001 -0.54 <0.001 -0.30 0.02 -0.25 <0.001
WSAS 0.65 0.09 0.73 0.04 0.70 <0.05 0.75 0.07 0.62 0.10 0.67 <0.01
Decentring 0.62 <0.001 0.38 <0.01 0.60 <0.001 0.59 <0.001 0.39 <0.01 0.38 <0.001
MAAS 0.48 <0.001 0.36 <0.01 0.46 <0.001 0.45 <0.01 0.39 <0.01 0.37 <0.001

GAD-7, Generalized Anxiety Disorder 7-item Scale; MAAS, Mindful Attention Awareness Scale; PHQ-9, Patient Health Questionnaire 9; PSS, Perceived Stress Scale; WRFQ, Work

Role Functioning Questionnaire; WSAS, Work and Social Adjustment Scale.
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effects manifest and are captured, programme designers need to
direct efforts to engagement. One way in which they could do
this is by involving representatives of the target communities in
the design phase of the intervention.®* Once the intervention is
designed, researchers involved in intervention evaluation could
also involve target community representatives in the design of
the trial to tailor efforts to retain participants in the assessments.

This feasibility trial is one of the first to compare the effects of
MBPs on work performance against an active control group.*’
Although diverse definitions of work performance have been
used across trials, results align between the current trial and the
three prior trials using active control groups. Two prior trials
comparing an MBP against offering a list of self-help resources
found trivial effect sizes for health-related absences™ or work
engagement.”” Similarly, Pipe and colleagues®® compared an
MBP to a ‘structured educational series’ on stress and leader-
ship strategies and found no statistical differences between arms
for caring efficacy in 33 nurses (effect size not reported). Our
study therefore contributes to growing evidence that MBPs may
offer minimal benefit for improving work performance when
compared with an active control group.

Currently, there is no standard measure of work performance
which allows for comparison between job roles and industries.
While absenteeism and presenteeism could be used for that
purpose, owing to their relatively low frequency in generally
well populations, a considerable sample size is needed to detect
between-arm differences. Use of WRFQ allowed us to recruit
participants from various employers and without restricting
recruitment to a particular role. While this novel approach
would have made the results more applicable across industries
and roles, there was some evidence of ceiling effects. Further
work to identify appropriate outcome measures may be neces-
sary prior to later phase trials to evaluate work performance, to
ensure that study results allow comparison across job roles and
industries.

Both the mindfulness and light exercise interventions were
anticipated to improve mental health and well-being, and our
results demonstrated these benefits. Compared with baseline,
there was a statistically significant improvement in stress, anxiety,
depression, decentring and mindfulness across both arms at
postintervention, with these effects sustained at 12 weeks. The
within-group effect sizes in the MBP group were of an expected
size compared with effect sizes found in trials with waitlist
control groups.” Compared with within-group effect sizes in
the MBP arm, the within-group effect sizes in the light physical
exercise (LE) group were slightly smaller and in some measures
not statistically significant (PHQ-9 at postintervention and
GAD-7 at follow-up in the light physical exercise group). Similar
to a recent meta-analysis,"! we found no evidence for superi-
ority of the MBP over the active control group on mental health
outcomes. Indeed, the benefits of exercise for mental health are
well established.’" ** The light physical exercise programme was
effective in controlling for mental health effects of the MBP,
which it was designed to do. Our results further suggest that as
a low-intensity workplace-based intervention, exercise may yield
similar benefits to mindfulness, when delivered in an online, self-
guided manner.

Trivial between-arm effect sizes for cognitive control, regard-
less of affective valence, provide little support for a full-scale
study to investigate the beneficial effect of MBPs via cognitive
control when controlled for mental health benefits. Much of the
prior evidence for a cognitive control pathway is based on trials
with passive control groups,'! which may indicate that the previ-
ously reported effects are driven by non-specific factors. Recent

meta-analyses found MBPs not to have cognitive control effects
when compared with active control groups.' ®* Interestingly, we
did observe that decentring might improve more with MBPs than
light physical exercise. Decentring has been previously posited as
a core mechanism underpinning the effects of mindfulness,*® and
thus further exploration of decentring may be a more promising
avenue for future research.

Clinical implications

Overall, our results do not support progression to a later phase
trial comparing an online MBP to a similarly delivered light exer-
cise course. However, this feasibility trial does provide important
insights for future trials of workplace-based interventions.
Sample characteristics should be considered. We found higher
take-up in the local authorities, which seemingly have lower
well-being budgets than the private sector, and may represent
an attractive setting for future trials of workplace-based well-
being programmes. Although the majority of our participants
were self-identifying as women, the majority also reported no
caring responsibilities. Future trials and delivery of workplace-
based interventions may benefit from exploring how to facilitate
engagement for man-identifying employees and carers.

In sum, this feasibility trial indicated that the two interven-
tions used were both acceptable to participants and, based on
contamination data, it is feasible to randomise colleagues into
different study arms. Yet, online MBPs are unlikely to yield
bigger effect sizes than an alternative well-being programme, and
indeed may provide little improvement in work performance if
at all. Therefore, we found little support for a future superiority
trial comparing MBP and light physical exercise. There have
been several studies to demonstrate that offering MBPs is better
than not doing it (ie, than passive controls)**** % and our own
results indicate that mental health is likely to be improved by
an MBP as well as by a light physical exercise course. However,
our findings should be considered, along with employee prefer-
ences and needs (eg, ability to engage in physical exercise), when
purchasing and/or making recommendations about delivery of
workplace-based well-being programmes with the specific aim
of improving work performance.

Author affiliations

"Medical Research Council Cognition and Brain Sciences Unit, Cambridge University,
Cambridge, UK

%Institute of Psychology, University of Tartu, Tartu, Estonia

3|nstitute for Implementation Science in Health Care, University of Zurich, Zurich,
Switzerland

4Epidemiology, Biostatistics and Prevention Institute, University of Zurich, Zurich,
Switzerland

*Institute of Mental Health, University College London, London, UK

®Department of Psychiatry, University of Cambridge, Cambridge, UK
7C0ntemplative Studies Centre, University of Melbourne, Melbourne, Victoria,
Australia

8Melbourne School of Psychological Sciences, University of Melbourne, Melbourne,
Victoria, Australia

Twitter Maris Vainre @MarisVainre

Acknowledgements We thank Camilla Nord, Becky Gilbert, Tierney Lee, Beth
Longley, Harriet Armstrong, Norma Silva, Fabiana Mariscotti, Chase Antonacci, Sophie
Fielmann, Monica Kullar, Junaid Bhatti, Barry White, Joe Fryer, Joanna Anderson,
Anna Bevan, Markus Hausamman, Ben Michaud, Andi Kiissel, Liis Allmae, Kristin
Tammeoks, Dace Apsvalka and Sebastian Kurten for help with various aspects of the
study as well as the employers and participants of the study.

Contributors MV, TD, JG and CH planned the study. MV managed the study with
support from JG and CH. MV, PW, QD and CH analysed the data. MV is guarantor.

Funding This study was supported by MRC Cognition and Brain Sciences Unit at
the University of Cambridge. MV is supported by Kristjan Jaak Scholarship degree
studies abroad by the Estonia’s Education and Youth Board and by the Estonian

8

Vainre M, et al. BMJ Ment Health 2024;27:1-10. doi:10.1136/bmjment-2023-300885

"yBuAdoo Aq paloalold 1sanb Aq +20z ‘9z AInC uo jwod g yieayeiuawy/:dny woiy papeojumod 20z Aenige4 82 Uo G8800E-£20Z-uawlwg/9sTT 0T Se paysignd 1siiy :yieaH JUsiAl CINY


https://twitter.com/MarisVainre
http://mentalhealth.bmj.com/

Research Council (PRG2190). JG was supported by the National Institute for
Health and Care Research Applied Research Collaboration East of England (NIHR
ARC EoE) at the Cambridgeshire and Peterborough NHS Foundation Trust. CH

is supported by the Economic and Social Research Council (ES/R010781/1) and
Australian Research Council (DE20010004) and TD by the UK Medical Research
Council (grant reference: SUAG/043 G101400) and Wellcome (grant reference:
104908/2/14/Z, 107496/2/15/Z). The Wellmind Media offered the mindfulness
course at a discount.

Disclaimer The views expressed are those of the authors and not necessarily those
of the NIHR or the Department of Health and Social Care. No funders were involved
in any aspect of planning the study, data analysis or the decision to publish the
results.

Competing interests None declared.
Patient consent for publication Not applicable.

Ethics approval This study involves human participants and was approved by the
Cambridge Psychology Research Ethics Committee (PRE.2020.072). Participants
gave informed consent to participate in the study before taking part.

Provenance and peer review Not commissioned; externally peer reviewed.
Data availability statement No data are available.

Supplemental material This content has been supplied by the author(s). It

has not been vetted by BMJ Publishing Group Limited (BMJ) and may not have
been peer-reviewed. Any opinions or recommendations discussed are solely those
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and
responsibility arising from any reliance placed on the content. Where the content
includes any translated material, BMJ does not warrant the accuracy and reliability
of the translations (including but not limited to local regulations, clinical guidelines,
terminology, drug names and drug dosages), and is not responsible for any error
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution 4.0 Unported (CC BY 4.0) license, which permits
others to copy, redistribute, remix, transform and build upon this work for any
purpose, provided the original work is properly cited, a link to the licence is given,
and indication of whether changes were made. See: https://creativecommons.org/
licenses/by/4.01/.

ORCID iD
Maris Vainre http://orcid.org/0000-0001-9570-3726

REFERENCES

1 National Institute for Health and Clinical Excellence. Depression in adults: recognition
and management (NICE guidance). Report no.: CG90 [National Institute for Health
and Clinical Excellence]. 2009. Available: https://www.nice.org.uk/guidance/CG90
[Accessed 15 Feb 2023].

2 Directorate-General for Employment SA and | (European C). Health and safety at work
is everybody's business: practical guidance for employers. LU Publications Office of
the European Union; 2016. Available: https://data.europa.eu/doi/10.2767/721956
[Accessed 07 Aug 2023].

3 National Institute for Health and Clinical Excellence. Mental wellbeing at work (NICE
guidance). Report no.: NG212 [NICE]. 2022. Available: https://www.nice.org.uk/
guidance/ng212 [Accessed 20 Jun 2022].

4 Barnes N, Hattan P, Black DS, et al. An examination of mindfulness-based programs in
US medical schools. Mindfulness 2017;8:489-94.

5 Chen C.Work pray code: when work becomes religion in Silicon valley. Princeton
Princeton University Press; 2022.

6 Fleming W. Mental health and well-being programmes at work: a multi-organisation
analysis of the effect on employee health in Britain; 2021.

7 The Prince’s Responsible Business Network. Mental health at work 2019 report: time
to take ownership. 2019. Available: https://www.bitc.org.uk/wp-content/uploads/
2019/10/bitc-wellbeing-report-mhawmentalhealthworkfullreport2019-sept2019-2.
pdf

8 Kabat-Zinn J. Mindfulness-based interventions in context: past, present, and future.
Clinical Psychology 2003;10:144-56.

9 Crane RS, Brewer J, Feldman C, et al. What defines mindfulness-based programs? The
warp and the Weft. Psychol Med 2017;47:990-9.

10 Alsubaie M, Abbott R, Dunn B, et al. Mechanisms of action in mindfulness-based
cognitive therapy (MBCT) and mindfulness-based stress reduction (MBSR) in people
with physical and/or psychological conditions: a systematic review. Clin Psychol Rev
2017;55:74-91.

11 Galante J, Friedrich C, Dawson AF, et al. Mindfulness-based programmes for mental
health promotion in adults in nonclinical settings: a systematic review and meta-
analysis of randomised controlled trials. PLOS Med 2021;18:1003481.

12 Zeller JM, Lamb K. Mindfulness meditation to improve care quality and quality of life
in long-term care settings. Geriatric Nursing 2011;32:114-8.

3

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

Bartlett L, Martin A, Neil AL, et al. A systematic review and meta-analysis of
workplace mindfulness training randomized controlled trials. J Occup Health Psychol
2019;24:108-26.

Erogul M, Singer G, McIntyre T, et al. Abridged mindfulness intervention to support
wellness in first-year medical students. Teach Learn Med 2014;26:350-6.
Gomez-Odriozola J, Calvete E, Orue |, et al. El programa de mindfulness “Aprendiendo
a Respirar” en adolescentes haciendo la transicion a la universidad: Ensayo piloto
controlado aleatorizado. Revista de Psicologia Clinica Con Nifios y Adolescentes
2019;6:7.

Klatt M, Steinberg B, Duchemin AM. Mindfulness in motion (MIM): an onsite
mindfulness based intervention (MBI) for chronically high stress work environments to
increase resiliency and work engagement. / Vis Exp 2015:652359.

Klatt M, Norre C, Reader B, et al. Mindfulness in motion: a mindfulness-based
intervention to reduce stress and enhance quality of sleep in Scandinavian employees.
Mindfulness 2017;8:481-8.

Rich RM, Ogden J, Morison L. A randomized controlled trial of an app-delivered
mindfulness program among University employees: effects on stress and work-related
outcomes. JWHM 2021:14:201-16.

Steinberg BA, Klatt M, Duchemin AM. Feasibility of a mindfulness-based
intervention for surgical intensive care unit personnel. Am J Crit Care
2017;26:10-8.

Bartlett L, Lovell P, Otahal P, et al. Feasibility, and efficacy of a workplace mindfulness
program for public sector employees: a pilot randomized controlled trial with
informant reports. Mindfulness 2017;8:639-54.

Roeser RW, Schonert-Reichl KA, Jha A, et al. Mindfulness training and reductions in
teacher stress and burnout: results from two randomized, waitlist-control field trials.
J Educ Psychol 2013;105:787-804.

Strauss C, Gu J, Montero-Marin J, et al. Reducing stress and promoting well-being

in healthcare workers using mindfulness-based cognitive therapy for life. Int J Clin
Health Psychol 2021;21:100227.

van Berkel J, Boot CRL, Proper K, et al. Effectiveness of a worksite mindfulness-
related multi-component health promotion intervention on work engagement and
mental health: results of a randomized controlled trial. PLoS ONE 2014;9:e84118.
van Dongen JM, van Berkel J, Boot CRL, et a/. Long-term cost-effectiveness and
return-on-investment of a mindfulness-based worksite intervention: results of a
randomized controlled trial. / Occup Environ Med 2016;58:550-60.

World Health Organization. Constitution of the World Health Organization. 1948.
Available: https://www.who.int/about/governance/constitution

Koopmans L, Bernaards CM, Hildebrandt VH, et al. Conceptual frameworks

of individual work performance: a systematic review. J Occup Environ Med
2011;53:856-66.

lonescu T. Exploring the nature of cognitive flexibility. New Ideas Psychol
2012;30:190-200.

Schweizer S, Satpute AB, Atzil S, et al. The impact of affective information on working
memory: a pair of meta-analytic reviews of behavioral and neuroimaging evidence.
Psychol Bull 2019;145:566—609.

Yakobi O, Smilek D, Danckert J. The effects of mindfulness meditation on attention,
executive control and working memory in healthy adults: a meta-analysis of
randomized controlled trials. Cogn Ther Res 2021;45:543-60.

Millett G, D'Amico D, Amestoy ME, et al. Do group-based mindfulness meditation
programs enhance executive functioning? A systematic review and meta-analysis of
the evidence. Conscious Cogn 2021;95:103195.

Im S, Stavas J, Lee J, et al. Does mindfulness-based intervention improve cognitive
function?: a meta-analysis of controlled studies. Clin Psychol Rev 2021;84:101972.
Casedas L, Pirruccio V, Vadillo MA, et al. Does mindfulness meditation training
enhance executive control? A systematic review and meta-analysis of randomized
controlled trials in adults. Mindfulness 2020;11:411-24.

Killingsworth MA, Gilbert DT. A wandering mind is an unhappy mind. Science
2010;330:932.

Kragel PA, Knodt AR, Hariri AR, et al. Decoding spontaneous emotional States in the
human brain. PLOS Biol 2016;14:€2000106.

Vainre M, Dalgleish T, Bendriss-Otiko T, et al. Mindfulness training for work
performance: a systematic review and meta-analysis of randomised controlled trials.
PsyArXiv [Preprint].

Koopmans L, Bernaards CM, Hildebrandt VH, et al. Construct validity of the individual
work performance questionnaire. J Occup Environ Med 2014;56:331-7.

Stajkovic AD, Luthans F. Self-efficacy and work-related performance: a meta-analysis.
Psychological Bulletin 1998;124:240-61.

Abun D. Employees’ self-efficacy and work performance of employees as mediated by
work environment. SSRN Journal 2021.

Themanson JR, Rosen PJ. Examining the relationships between self-efficacy, task-
relevant attentional control, and task performance: evidence from event-related brain
potentials. Br J Psychol 2015;106:253-71.

Nielsen L, Riddle M, King JW, et al. The NIH science of behavior change program:
transforming the science through a focus on mechanisms of change. Behav Res Ther
2018;101:3-11.

Bowen DJ, Kreuter M, Spring B, et a/. How we design feasibility studies. Am J Prev
Med 2009;36:452-7.

Vainre M, et al. BMJ Ment Health 2024;27:1-10. doi:10.1136/bmjment-2023-300885

"yBuAdoo Aq paloalold 1sanb Aq +20z ‘9z AInC uo jwod g yieayeiuawy/:dny woiy papeojumod 20z Aenige4 82 Uo G8800E-£20Z-uawlwg/9sTT 0T Se paysignd 1siiy :yieaH JUsiAl CINY


https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0001-9570-3726
https://www.nice.org.uk/guidance/CG90
https://data.europa.eu/doi/10.2767/721956
https://www.nice.org.uk/guidance/ng212
https://www.nice.org.uk/guidance/ng212
http://dx.doi.org/10.1007/s12671-016-0623-8
https://www.bitc.org.uk/wp-content/uploads/2019/10/bitc-wellbeing-report-mhawmentalhealthworkfullreport2019-sept2019-2.pdf
https://www.bitc.org.uk/wp-content/uploads/2019/10/bitc-wellbeing-report-mhawmentalhealthworkfullreport2019-sept2019-2.pdf
https://www.bitc.org.uk/wp-content/uploads/2019/10/bitc-wellbeing-report-mhawmentalhealthworkfullreport2019-sept2019-2.pdf
http://dx.doi.org/10.1093/clipsy/bpg016
http://dx.doi.org/10.1017/S0033291716003317
http://dx.doi.org/10.1016/j.cpr.2017.04.008
http://dx.doi.org/10.1371/journal.pmed.1003481
http://dx.doi.org/10.1016/j.gerinurse.2010.11.006
http://dx.doi.org/10.1037/ocp0000146
http://dx.doi.org/10.1080/10401334.2014.945025
http://dx.doi.org/10.3791/52359
http://dx.doi.org/10.1007/s12671-016-0621-x
http://dx.doi.org/10.1108/IJWHM-04-2020-0046
http://dx.doi.org/10.4037/ajcc2017444
http://dx.doi.org/10.1007/s12671-016-0643-4
http://dx.doi.org/10.1037/a0032093
http://dx.doi.org/10.1037/a0032093
http://dx.doi.org/10.1016/j.ijchp.2021.100227
http://dx.doi.org/10.1016/j.ijchp.2021.100227
http://dx.doi.org/10.1371/journal.pone.0084118
http://dx.doi.org/10.1097/JOM.0000000000000736
https://www.who.int/about/governance/constitution
http://dx.doi.org/10.1097/JOM.0b013e318226a763
http://dx.doi.org/10.1016/j.newideapsych.2011.11.001
http://dx.doi.org/10.1037/bul0000193
http://dx.doi.org/10.1007/s10608-020-10177-2
http://dx.doi.org/10.1016/j.concog.2021.103195
http://dx.doi.org/10.1016/j.cpr.2021.101972
http://dx.doi.org/10.1007/s12671-019-01279-4
http://dx.doi.org/10.1126/science.1192439
http://dx.doi.org/10.1371/journal.pbio.2000106
http://dx.doi.org/10.1097/JOM.0000000000000113
http://dx.doi.org/10.1037/0033-2909.124.2.240
http://dx.doi.org/10.2139/ssrn.3958247
http://dx.doi.org/10.1111/bjop.12091
http://dx.doi.org/10.1016/j.brat.2017.07.002
http://dx.doi.org/10.1016/j.amepre.2009.02.002
http://dx.doi.org/10.1016/j.amepre.2009.02.002
http://mentalhealth.bmj.com/

42 Hallingberg B, Turley R, Segrott J, et al. Exploratory studies to decide whether and 65 Cohen S, Kamarck T, Mermelstein R. A global measure of perceived stress. J Health
how to proceed with full-scale evaluations of public health interventions: a systematic Soc Behav 1983;24:385-96.
review of guidance. Pilot Feasibility Stud 2018;4:104. 66 Kroenke K, Spitzer RL, Williams JBW. The PHQ-9. / Gen Intern Med 2001;16:606—13.

43 Skivington K, Matthews L, Simpson SA, et al. A new framework for developing and 67 Spitzer RL, Kroenke K, Williams JBW, et al. A brief measure for assessing generalized
evaluating complex interventions: update of medical research Council guidance. BMJ anxiety disorder: the GAD-7. Arch Intern Med 2006;166:1092—7.
2021:374:n2061. 68 Fresco DM, Moore MT, van Dulmen MHM, et al. Initial psychometric properties of the

44 |udyga S, Gerber M, Pihse U, et al. Systematic review and meta-analysis investigating experiences questionnaire: validation of a self-report measure of decentering. Behav
moderators of long-term effects of exercise on cognition in healthy individuals. Nat Ther 2007,38:234-46.

Hum Behav 2020;4:603-12. 69 Brown KW, Ryan RM. The benefits of being present: mindfulness and its role in

45 Eldridge SM, Chan CL, Campbell MJ, et al. CONSORT 2010 statement: extension to psychological well-being. J Pers Soc Psychol 2003;84:822-48.
randomised pilot and feasibility trials. BM/ 2016;355:i5239. 70 Tennant R, Hiller L, Fishwick R, et al. The Warwick-Edinburgh mental well-being

46 Vainre M, Galante J, Watson P, et al. Protocol for the work engagement and well- scale (WEMWBS): development and UK validation. Health Qual Life Outcomes
being study (SWELL): a randomised controlled feasibility trial evaluating the effects of 2007;5:63.
mindfulness versus light physical exercise at work. BMJ Open 2022;12:¢050951. 71 Harris PA, Taylor R, Thielke R, et al. Research electronic data capture (REDCap)--A

47 Mathieu E, McGeechan K, Barratt A, et a/. Internet-based randomized controlled trials: metadata-driven methodology and workflow process for providing translational
a systematic review. J Am Med Inform Assoc 2013;20:568-76. research Informatics support. J Biomed Inform 2009;42:377-81.

48 Billingham SAM, Whitehead AL, Julious SA. An audit of sample sizes for pilot and 72 Uschner D, Schindler D, Hilgers RD, et al. randomizeR: an R package for the
feasibility trials being undertaken in the United Kingdom registered in the United assessment and implementation of randomization in clinical trials. J Stat Softw
Kingdom clinical research network database. BMC Med Res Methodol 2013;13:104. 2018;85:1-22.

49 Querstret D, Cropley M, Fife-Schaw C. The effects of an online mindfulness 73 Efird J. Blocked randomization with randomly selected block sizes. Int J Environ Res
intervention on perceived stress, depression and anxiety in a non-clinical sample: a Public Health 2011;8:15-20.
randomised waitlist control trial. Mindfulness (N Y) 2018:9:1825-36. 74 Vainre M. Randomisation for the SWELL trial. 2021. Available: https:/github.com/

50 Querstret D, Cropley M, Fife-Schaw C. Internet-based instructor-led mindfulness mvainre/SWELL [Accessed 21 Jan 2021].
for work-related rumination, fatigue, and sleep: assessing facets of mindfulness as 75 R Core Team. R: A language and environment for statistical computing. Vienna,
mechanisms of change. A randomized waitlist control trial. J Occup Health Psychol Austria R Foundation for Statistical Computing; 2022. Available: https://www.R-
2017;22:153-69. project.org/

51 Galante J, Bekkers MJ, Mitchell C, et al. Loving-kindness meditation effects on well- 76 Posit team. Rstudio: integrated development environment for R. Boston, MA Posit
being and altruism: a mixed-methods online RCT. App/ Psychol Health Well Being Software, PBC; 2022. Available: http://www.posit.co/
2016;8:322-50. 77 Robitzsch A, Grund S. miceadds: Some additional multiple imputation functions,

52 Harris PA, Taylor R, Minor BL, et al. The REDCap consortium: building an international especially for 'mice’. 2023. Available: https://CRAN.R-project.org/package=
community of software platform partners. J Biomed Inform 2019;95:103208. miceadds

53 de Leeuw JR. jsPsych: A Javascript library for creating behavioral experiments in a web 78 Vainre M, Galante J, Watson P. Work engagement and well-being study (SWELL).
browser. Behav Res Methods 2015;47:1-12. Internet. 2024.

54 Lange K, Kithn S, Filevich E. "Just another tool for online studies” (JATOS): an easy 79 Mair P, Wilcox R. WRS2: Wilcox robust estimation and testing. 2018. Available: https:/
solution for setup and management of web Servers supporting online studies. PLOS cran.r-project.org/web/packages/WRS2/index.html
ONE 2015;10:e0130834. 80 Schielzeth H, Dingemanse NJ, Nakagawa S, et al. Robustness of linear mixed-

55 Abma Fl, van der Klink JIL, Biltmann U. The work role functioning questionnaire effects models to violations of distributional assumptions. Methods Ecol Evol
2.0 (Dutch version): examination of its reliability, validity and responsiveness in the 2020;11:1141-52.
general working population. J Occup Rehabil 2013;23:135-47. 81 Spence GB. Workplace wellbeing programs: if you build it they may NOT come...

56 Ramada JM, Serra C, Amick BC Ill, et al. Reliability and validity of the work role because it's not what they really need! Intn/ J Wellbeing 2015;5:109-24.
functioning questionnaire (Spanish version). J Occup Rehabil 2014;24:640-9. 82 Leask CF, Sandlund M, Skelton DA, et a/. Framework, principles and recommendations

57 JohansenT, Lund T, Jensen C, et al. Cross-cultural adaptation of the work role for utilising participatory methodologies in the co-creation and evaluation of public
functioning questionnaire 2.0 to Norwegian and Danish. Work 2018;59:471-8. health interventions. Res Involv Engagem 2019;5:2.

58 Marks IM, Bird J. Behavioural psychotherapy: Maudsley pocket book of clinical 83 Pipe TB, Bortz JJ, Dueck A, et al. Nurse leader mindfulness meditation program for
management, 6th ed. Bristol: Wright, 1986: 133. stress management: a randomized controlled trial. J Nurs Adm 2009;39:130-7.

59 Abma F, Bjorner JB, Amick BC, et al. Two valid and reliable work role functioning 84 Stubbs B, Vancampfort D, Hallgren M, et al. EPA guidance on physical activity as
questionnaire short versions were developed: WRFQ 5 and WRFQ 10. J Clin Epidemiol a treatment for severe mental illness: a meta-review of the evidence and position
2019;105:101-11. statement from the European psychiatric Association (EPA), supported by the

60 LeeT, Gilbert B, Vainre M, et al. Emotional stop-signal task. 2020. Available: https:/ International organization of physical therapists in mental health (IOPTMH). Eur
github.com/mvainre/ESST Psychiatry 2018;54:124-44.

61 Verbruggen F, Logan GD. Response inhibition in the stop-signal paradigm. Trends 85 Dunning D, Tudor K, Radley L, et al. Do mindfulness-based programmes improve
Cogn Sci 2008;12:418-24. the cognitive skills, behaviour and mental health of children and adolescents? An

62 Verbruggen F, Aron AR, Band GP, et al. A consensus guide to capturing the ability to updated meta-analysis of randomised controlled trials. Evid Based Mental Health
inhibit actions and impulsive behaviors in the stop-signal task. £life 2019;8:e46323. 2022;25:135-42.

63 Cools R, Clark L, Owen AM, et al. Defining the neural mechanisms of probabilistic 86 Holzel BK, Lazar SW, Gard T, et al. How does mindfulness meditation work? Proposing
reversal learning using event-related functional magnetic resonance imaging. mechanisms of action from a conceptual and neural perspective. Perspect Psychol Sci
J Neurosci 2002;22:4563-7. 2011;6:537-59.

64 Vainre M, Gilbert B, Bennett M. Affective probabilistic reversal learning task. 2021. 87 Dawson AF, Brown WW, Anderson J, et al. Mindfulness-based interventions for
Available: https://github.com/mvainre/affective-probabilistic-reversal-learning-task university students: a systematic review and meta-analysis of randomised controlled
[Accessed 18 Jan 2021]. trials. App! Psychol Health Well Being 2020;12:384-410.

10 Vainre M, et al. BMJ Ment Health 2024;27:1-10. doi:10.1136/bmjment-2023-300885

"1ybuAdoo Aq paroalold 1sanb Aq #7202 ‘9z AINC uo jwod [wg yifeaypeiuswy/:dny woll papeojumod 't20z Arenigad 82 Uo G8800E-S20Z-1uawlwag/9sTT 0T Se paysignd 1sii :yiesH UsIN CING


http://dx.doi.org/10.1186/s40814-018-0290-8
http://dx.doi.org/10.1136/bmj.n2061
http://dx.doi.org/10.1038/s41562-020-0851-8
http://dx.doi.org/10.1038/s41562-020-0851-8
http://dx.doi.org/10.1136/bmj.i5239
http://dx.doi.org/10.1136/bmjopen-2021-050951
http://dx.doi.org/10.1136/amiajnl-2012-001175
http://dx.doi.org/10.1186/1471-2288-13-104
http://dx.doi.org/10.1007/s12671-018-0925-0
http://dx.doi.org/10.1037/ocp0000028
http://dx.doi.org/10.1111/aphw.12074
http://dx.doi.org/10.1016/j.jbi.2019.103208
http://dx.doi.org/10.3758/s13428-014-0458-y
http://dx.doi.org/10.1371/journal.pone.0130834
http://dx.doi.org/10.1371/journal.pone.0130834
http://dx.doi.org/10.1007/s10926-012-9379-8
http://dx.doi.org/10.1007/s10926-013-9495-0
http://dx.doi.org/10.3233/WOR-182705
http://dx.doi.org/10.1016/j.jclinepi.2018.09.005
https://github.com/mvainre/ESST
https://github.com/mvainre/ESST
http://dx.doi.org/10.1016/j.tics.2008.07.005
http://dx.doi.org/10.1016/j.tics.2008.07.005
http://dx.doi.org/10.7554/eLife.46323
http://dx.doi.org/10.1523/JNEUROSCI.22-11-04563.2002
http://dx.doi.org/10.1523/JNEUROSCI.22-11-04563.2002
https://github.com/mvainre/affective-probabilistic-reversal-learning-task
http://dx.doi.org/6668417
http://dx.doi.org/6668417
http://dx.doi.org/10.1046/j.1525-1497.2001.016009606.x
http://dx.doi.org/10.1001/archinte.166.10.1092
http://dx.doi.org/10.1016/j.beth.2006.08.003
http://dx.doi.org/10.1016/j.beth.2006.08.003
http://dx.doi.org/10.1037/0022-3514.84.4.822
http://dx.doi.org/10.1186/1477-7525-5-63
http://dx.doi.org/10.1016/j.jbi.2008.08.010
http://dx.doi.org/10.18637/jss.v085.i08
http://dx.doi.org/10.3390/ijerph8010015
http://dx.doi.org/10.3390/ijerph8010015
https://github.com/mvainre/SWELL
https://github.com/mvainre/SWELL
https://www.R-project.org/
https://www.R-project.org/
http://www.posit.co/
https://CRAN.R-project.org/package=miceadds
https://CRAN.R-project.org/package=miceadds
https://cran.r-project.org/web/packages/WRS2/index.html
https://cran.r-project.org/web/packages/WRS2/index.html
http://dx.doi.org/10.1111/2041-210X.13434
http://dx.doi.org/10.5502/ijw.v5i2.7
http://dx.doi.org/10.1186/s40900-018-0136-9
http://dx.doi.org/10.1097/NNA.0b013e31819894a0
http://dx.doi.org/10.1016/j.eurpsy.2018.07.004
http://dx.doi.org/10.1016/j.eurpsy.2018.07.004
http://dx.doi.org/10.1136/ebmental-2022-300464
http://dx.doi.org/10.1177/1745691611419671
http://dx.doi.org/10.1111/aphw.12188
http://mentalhealth.bmj.com/

	Work Engagement and Well-­being Study (SWELL): a randomised controlled feasibility trial evaluating the effects of mindfulness versus light physical exercise at work
	Abstract
	Background﻿﻿
	Objective

	Methods
	Study design and participants
	Sample size
	Intervention arm: ﻿Be Mindful﻿ MBP
	Active control arm: light physical exercise
	Outcomes
	Feasibility and acceptability
	Primary outcome: work performance
	Secondary outcomes
	Work-related outcomes
	Cognitive control mechanisms
	Other outcomes of interest


	Randomisation and masking
	Statistical methods

	Findings
	Feasibility and acceptability
	Recruitment feasibility
	Intervention acceptability
	Contamination

	Effect size estimation for primary outcome: work performance
	Effect size estimation for secondary outcomes
	Further work-related outcomes
	Mental health
	Cognitive control

	Mediation

	Conclusions
	Clinical implications

	References


