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ABSTRACT

Objectives: Face-to-face mindfulness interventions
have been shown to significantly decrease perceived
stress, anxiety and depression and research is
beginning to show similar benefits for such courses
delivered via the internet. We investigated the feasibility
and effectiveness of an online mindfulness course for
perceived stress, anxiety and depression.

Design: A follow-up investigation of an online
mindfulness course. Previous research examining the
change in perceived stress showed promising results.
Measures of anxiety and depression were added to the
online mindfulness course and these were investigated
as well as perceived stress using a new, larger sample.
Participants: Participants (N=273) were self-referrals
to the online course who completed the outcome
measure immediately before the course, upon course
completion and at 1 month follow-up.

Intervention: The programme consists of 10
sessions, guided meditation videos and automated
emails, with elements of Mindfulness-Based Stress
Reduction and Mindfulness-Based Cognitive Therapy,
completed at a pace to suit the individual (minimum
length 4 weeks).

Primary and secondary outcome measures: The
Perceived Stress Scale, the Generalised Anxiety
Disorder Assessment-7 and the Patient Health
Questionnaire-9 (for depression). Mindfulness practice
was self-reported at automated time points upon login,
once the exercises and sessions for each week were
completed.

Results: Perceived stress, anxiety and depression
significantly decreased at course completion and
further decreased at 1 month follow-up, with effect
sizes comparable to those found with face-to-face and
other online mindfulness courses and to other types of
intervention, such as cognitive behavioural therapy for
stress. The amount of meditation practice reported did
affect outcome when controlling for baseline severity.
Conclusions: The online mindfulness course appears
to be an acceptable, accessible intervention which
reduces stress, anxiety and depression. However, there
is no control comparison and future research is
required to assess the effects of the course for
different samples.

Strengths and limitations of this study

= A large sample was used and consisted of actual
service users who took part in the course
without request, and who agreed for their data to
be anonymously analysed for research.

= More mindfulness practice resulted in better out-
comes when controlling for baseline severity.
This warrants further investigation, as self-report
practice logs may have been unreliable.

= There was no control group, so it is unclear
whether the course contributed to a decrease in
negative symptoms or whether this was due to
regression to the mean.

INTRODUCTION

Depression is a common and disabling condi-
tion affecting an estimated 8-12% of the
population in Britain in a year.' The preva-
lence of the condition generates large health-
care costs as well as severely lowering the
quality of life for the individual.? Tt is esti-
mated that the Improving Access to
Psychological Therapies programme (IAPT)
service for depression costs, on average,
£1190 per person.” Depression and anxiety
are commonly comorbid.* Indeed, mixed
depression and anxiety is the most common
mental disorder in Britain with 10% of the
respondents to the Office for National
Statistics 2001 Psychiatric Morbidity survey
indicating that they had these symptoms.'
Survey respondents also reported rates of 19—
29% for worry. Maintained worrisome
thoughts and stress can have a number of
physical and mental negative effects®” and
have often been linked to general anxiety,®
anxiety disorders’ and depression, both in
terms of onset”® ? and recovery time.*

There is increasing research showing
that mindfulness-based courses, particularly
mindfulness-based stress reduction (MBSR)!® M
and mindfulness-based cognitive therapy
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(MBCT)'? are effective interventions for a broad range
of health problems.'*™'” Mindfulness interventions have
been shown as effective for recurrent depression, redu-
cing relapse rates and antidepressant usage'® '*'® and
for reducing anxiety.'” 'Y Research also shows that per-
ceived stress decreases following participation in a mind-
fulness intervention, with the decrease maintained at
follow-up (between 1 and 3 months).2%%

Although there are helpful interventions available for
stress, anxiety and depression, it has been observed that
the National Health Service (NHS) cannot handle the
need for mental health resources in the UK.®> ** The
availability of mindfulness courses across the UK is vari-
able, with lengthy NHS waiting lists only serving certain
health problems, such as recurrent depression or
chronic fatigue syndrome. Private courses can be expen-
sive, ranging between £200 and £350. There are numer-
ous other reasons why people may be unable to attend a
course such as disability, childcare, course location and
the times that the courses are available.”> *°* Online
interventions are being created and studied to provide
helpful mental health resources which may be inaccess-
ible otherwise. By offering treatment via the internet,
providers are delivering interventions with reduced cost
to the health services and patients®” 2 and allowing the
provision for patients to complete courses in their own
comfortable, familiar surroundings.* 2

Several trials of online Cognitive Behavioural Therapy
(CBT) and stress management look promising for a
range of issues, including stress,” ** anxiety® *' and
depression,® 7% reducing relapse rates, recurrence
and antidepressant usage. This is particularly the case
for longer courses and for users who engage most with
the programmes.?” * Participants who are more familiar
with computers, more comfortable in their surround-
ings, prefer therapy to be anonymous and visit the inter-
vention website more often seem to benefit most from
an online course.”® ** Computerised CBT with therapist
support has also become part of the intervention for
IAPT Step 2 services for patients with moderate depres-
sion with positive results for depression and anxiety.”

There is growing evidence for online mindfulness
courses being as effective as other face-to-face interven-
tions and online courses for stress even without a thera-
peutic alliance.*” ™ Previously found Perceived Stress
Scale (PSS) effect sizes are comparable to those found
with face-to-face mindfulness and CBT interventions,
including our previous research examining the course
currently under investigation.**™** One RCT found that
an automated internet-based therapy including CBT and
mindfulness actually had better outcomes for Irritable
Bowel Syndrome (IBS) than the comparative online
therapist-led intervention, suggesting that the effects of
internet interventions cannot be attributed to, and do
not rely on, therapist interaction.*® Studies are finding
that online mindfulness courses can be beneficial for
depression in samples with IBS and epilepsy and anxiety
symptoms in a non-clinical sample comparing a 3-week

mindfulness course with positive psychology interven-
tions and treatment as usual (see Monshat® for a
review). Although previous studies have found that an
online mindfulness course can decrease anxiety and
depressive symptoms, so far no research has examined
the change in a non-clinical sample using an online
mindfulness course based directly on MBSR and MBCT
courses. This study presents a follow-up of our earlier
study on an online mindfulness course that examined
change in perceived stress.*’ It extends our previous
study by examining the effect of the course on depres-
sion and anxiety symptoms, benchmarking the effects
against other studies by using measures that are now
widely used in primary care practices in the UK. More
significantly, these measures are used in the IAPT initia-
tive, a major roll-out project in England that supports
the NHS in implementing National Institute for Health
and Clinical Excellence (NICE) guidelines for people
suffering from depression and anxiety disorders by offer-
ing a realistic and routine first-line treatment.

Although the mechanisms of change at work in mind-
fulness interventions are unclear, many researchers
agree that the meditation practices taught during mind-
fulness courses cultivate awareness and acceptance,
which lower levels of anxiety, depression and stress.**
This seems logical when a greater level of trait mindful-
ness equates to lower levels of stress*” and when larger
amounts of practice increase trait mindfulness and
decrease low mood.? However, there are mixed results
when investigating the amount of mindfulness practice
as a mediator of change. Other investigations of
face-to-face mindfulness courses® *® and an online
course® have reported that a greater amount of medita-
tion practice is associated with greater decreases in
stress, but we did not find this in our preliminary investi-
gation.*! The study gives the opportunity to re-examine
whether the amount of practice mediates degree of
change in outcome, using a larger sample size where it
should be easier to detect a significant effect if it is
present.

The hypotheses are (1) that perceived stress, anxiety
and depression will significantly decrease at course com-
pletion, (2) that the decrease will be maintained at
follow-up; that is, the size of the change at follow-up will
remain significantly different from pretest levels, (3)
that participants who practice more will have a larger
decrease in negative mood and (4) that the decrease
will be comparable to other types of intervention. The
time taken to complete the course will also be explored
for any effect on the outcomes.

METHOD

Participants

Study participants were self-referrals to an online mind-
fulness course. Participation in the online course was on
a self-pay basis. Self-report data were collected prior to
the start of the course and there was an opportunity to

2 Krusche A, Cyhlarova E, Williams JMG. BMJ Open 2013;3:6003498. doi:10.1136/bmjopen-2013-003498

Te 6T0Z ‘TZ JaqudAON U0 /w02’ wg uadolwgy/:dny wolj papeojumoq "£TOZ JoqWBAON 62 U0 861£00-£T0Z-uadolwa/ocTT 0T Se paysignd 1s1y :uadO NG

“ybuAdoo Aq parosroid


http://bmjopen.bmj.com/

8 Open Access

give feedback 1 month after course completion. Consent
for participant data to be used for course audit and
research was taken when registering for the online
course as part of the terms and conditions (see online
supplementary appendix 1).

Procedure

The online intervention was a modified mindfulness
course comprising elements of MBSR and MBCT. The
online course costs £60 (~US$90), and follows the same
class sequence as the 8-week mindfulness course. The
course is run by the Mental Health Foundation and
Wellmind Media and was developed in conjunction with
leading UK mindfulness instructors. The participants
access instructional videos which guide the formal
meditations  through the  website (http:/ /www.
bemindfulonline.co.uk).

The online course consists of 10 interactive sessions
led by two mindfulness instructors, one male and one
female. Participants learn to use formal meditation skills
(body scan, mindful movement, sitting meditation,
3 minute breathing space) and informal mindfulness
techniques (incorporating mindfulness into daily activ-
ities, such as mindful eating) through videos, assign-
ments and emails. The course lasts for a minimum of
4 weeks, depending on when participants are able to
complete the practice and homework logs. Participants
are able to have a break from the course and receive
email reminders to continue from the point at which
they last participated.

Participants were asked to practice one formal medita-
tion exercise using the audio and video clips supplied
and one informal practice every day of the week (or as
much as they can), plus one extra practice or task. For
example, during week 1 participants are guided in the
use of the body scan and asked to practice this during
the following week as well as eating a meal ‘mindfully’
and bringing awareness to a chosen activity, such as
brushing teeth. There was no contact with a mindfulness
teacher or other course participants.

Measures

Perceived stress using the PSS,*” anxiety using the
Generalised Anxiety Disorder Assessment (GAD-7)*
and depression using the Patient Health Questionnaire
(PHQ—9)49 were measured before the course, immedi-
ately on completion and at 1 month follow-up.

Perceived stress

The Perceived Stress Scale (PSS)47 is a widely used and
validated scale which measures how much the individual
perceives events as uncontrollable and overwhelming
during the previous month. The PSS consists of 10 items
using five-point scales, each ranging from 0 to 4, with 4
being the highest stress score and total scores ranging
from 0 to 40. The predictive validity is expected to
change after 4 to 8 weeks because of the varying nature
of life events and daily worries and their effect on

perceived stress. The PSS has been shown to have good
reliability and validity, and has been used in previous
research of mindfulness. Several studies using a mindful-
ness intervention have reported a reduction in PSS
scores? 21 28 87 40-42 50 (see Krusche et al*! for a detailed
compilation of mindfulness studies and their effects on
perceived stress). In this study, the PSS was used before
the intervention, immediately after completing the final
practice log and at 1 month follow-up; Cronbach’s o was
0.79.

Anxiety

The General Anxiety Disorder 7-item Scale (GAD-7)*® is
widely used to assess anxiety during the preceding
2 weeks and has been shown to have good reliability and
validity.”' °* The GAD-7 consists of seven items answered
using a four-point scale, ranging from 0 to 3 with total
scores ranging from 0 to 21. Higher scores indicate
increasing functional impairment with cut-offs at 5, 10
and 15 for mild, moderate and severe anxiety, respect-
ively.* ®® The GAD-7 has been used in previous mindful-
ness intervention research showing a reduction after a
face-to-face coursel‘r’; however, it has not been used to
evaluate an online course. The GAD-7 is utilised by
IAPT services to assess the efficacy of their interventions
for anxiety and depression and has shown a reduction at
follow-up.” Anxiety was assessed before the intervention,
on course completion and at 1month follow-up;
Cronbach’s o for the GAD-7 was 0.71.

Depression

The Patient Health Questionnaire (PHQ-9)* is a widely
used and validated scale used to assess depression severity
during the preceding 2 weeks.”® >* *° The PHQ-9 consists
of 9 items answered using a four-point scale, ranging from
0 to 3, and a further item asking about the level of diffi-
culty associated with any checked off items. Scores range
from 0 to 27 with cut-off points for depression at 5, 10, 15
and 20 for mild, moderate, moderately severe and severe
depression, respectively.*” The PHQ-9 has been shown to
have good reliability and validity, has been used in previous
research investigating mindfulness interventions and has
been shown to reduce following treatment.'® °® 57 JAPT
services use the PHQ-9 to assess the efficacy of their inter-
ventions for anxiety and depression with a reduction in
scores at follow-up.” The PHQ-9 has also shown a decrease
when used to evaluate an online CBT course for depres-
sion?” *® but has not been used to evaluate an online
mindfulness course. Depression was assessed before the
intervention, on course completion and at 1 month
follow-up; Cronbach’s o for the PHQ-9 was 0.73.

Mindfulness practice

The amount of weekly mindfulness practice was deter-
mined by self-report. Participants were asked to complete
three practice questions each week (12 in total). The first
question concerned frequency of formal practice (Every
Day, Most Days, Once or Twice, and Never), the second,
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informal practice (Yes/Always, Sometimes, No) and the
third, another practice for the week, for example, bring-
ing attention to a chosen activity (Every Time, Most
Times, Once or a Few Times, or Never). For analysis,
practice scores were calculated for formal practice on a
scale from 1 (Every Day) to 4 (Never). Informal practice
responses were converted in the same way where 1 was
‘Yes” or ‘Always’, 3 was ‘Sometimes’ and 4 was ‘No’ or
‘Never’. Practice scores were averaged across informal
and formal practice and across weeks 1 to 4, producing a
mean practice score ranging between 1 and 4, with 1
equating to the participant practicing as much as possible
and 4 equating to no practice. Participants were grouped
according to level of practice into those who practiced 0
to 2 (Every Day or Most Days), 2.01 to 3 (Sometimes) and
3.01 to 4 (Rarely or Never). Participants who did not
report their practice were assumed not to have completed
any meditation exercises or tasks for that week.

The completion time of the course was calculated
using the start and finish dates. Participants were sepa-
rated into two groups to compare outcomes in relation
to the time taken to complete the course. The online
course is designed to take 4 weeks, but can be paused
and restarted at will. The two groups for analysis were 0—
7 weeks completion time (n=163) and more than
7 weeks completion time (n=110).

RESULTS

Sample characteristics

Data from 273 participants who completed the course,
including the 1 month follow-up, were analysed. This
sample only includes completers and drop-out rates are
not reported; however, at the time of publication, 29%
of people starting the course had completed it and the
1 month follow-up (1497 people had completed the
course and follow-up out of 5094 people who had
signed up to the course from November 2010 to August
2013). The mean age of the participants was 47.7 years
(SD 11.98, range 20-80), and 78% were female. The
mean time to finish the course was 7.06 weeks; the
mode completion time was 4.14 weeks. The majority of
the sample (235, 86.08%) completed all 12 of the self-
report practice questions. 31 (11.36%) participants com-
pleted eight or more of the practice questions and seven
participants (2.56%) completed six or less practice ques-
tions, of which two completed zero. There were no sig-
nificant differences in age; time taken to complete the
course, PSS, GAD-7 or PHQ-9 scores at any time point
between those who completed the practice questions
and those who did not; the course completion time for
participants who completed less than half the practice
questions was 4.5 weeks.

Stress, anxiety and depression at baseline

The mean baseline PSS score for the sample was 23.04
(SD 6.85, range 1-40), which is higher than that pro-
vided in published population norms (between 11.9 and

14.7)." Indeed, the average PSS score of this sample was
comparable to previous samples of either ‘highly
stressed” individuals® or individuals with a wide range of
illness, personal or employmentrelated stress.*

The mean baseline GAD-7 score for the sample was
10.98 (SD 5.17, range 0-21), which is higher than the
published normative population scores (between 2.7
and 3.8).>! ® The score was in the published range for
moderate anxiety®® ® and as high as scores published
assessing a sample of people with Generalised Anxiety
Disorder.®! Baseline anxiety was lower than the baseline
scores of people seeking treatment through IAPT for
depression and anxiety (13.86)°.

The mean baseline PHQ-9 score for the sample was
10.06 (SD 6.40, range 0-27), which is higher than popu-
lation norms (3.3)* and lower than baseline scores of
those seeking treatment for depression and anxiety
through IAPT (16.44)°. The score was in the published
range for moderate depression.*?

Changes in perceived stress

The changes in mean PSS score from before to after the
course and at 1 month follow-up are shown in figure 1.
The mean PSS score of the sample prior to the course
was 23.04 (SD 6.85, range 1-40). The mean PSS score
after the online mindfulness course was 15.06 (SD 6.42,
range 0-36) and at 1 month follow-up 13.45 (SD 6.99,
range 0-37). A repeated measures ANOVA indicated that
there was a significant decrease from precourse to post-
course (F(1.86,506.97)=357.89, p<0.001)1, and post hoc
tests using the Bonferroni correction revealed that that
PSS score further decreased significantly from postcourse
to 1 month follow-up, mean difference from postcourse
to follow-up 1.612, standard error 0.348, p<0.001. The
pre—post effect size (d) was 1.20, and pre—follow-up was
1.39, comparable to other published studies of mindful-
ness courses delivered in face-to-face groups® ?! #* %% and
online.”” **=*2 The effect size is also comparable to those
found with CBT delivered in person®® and only slightly
less effective than an internet-based stress management
for a more severely stressed sample.”’ Postcourse to
follow-up effect size was 0.24.

Changes in anxiety

The changes in mean GAD-7 before and after the
course and after 1month follow-up are shown in
figure 2. The mean GAD-7 score of the sample prior to
the course was 10.98 (SD 5.17, range 0-21). The mean
GAD-7 score after the online mindfulness course was
5.45 (SD 3.77, range 0-19) and at 1 month follow-up
4.60 (SD 3.72, range 0-21). A repeated measures
ANOVA indicated that the mean GAD-7 score changed
significantly precourse to postcourse (F(1.71,465.4)
=825.53, p<0.001)®> and post hoc tests using the
Bonferroni correction revealed that GAD-7 score also
further significantly decreased at 1 month follow-up,
mean difference post to follow-up 0.850, standard error
0.211, p<0.001. The pre—post effect size (d) was 1.22,
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Change in Perceived Stress from Pre to Post-course and Follow-up (one month
after course completion).

——
2%3_ |23.04|
2386

22.507]
@ 20.007]
1
o
o
w
w
w
Q. 4750
c
©
[
=

1 15.06
15.00] 15.
—l—
\ I
|13.45|
14.28
12.50]
0= T T T
Before Course After Course One Month On

Time
Error Bars 95% Confidence Intervals

Figure 1 Change in perceived stress from precourse to postcourse and follow-up (1 month after course completion).

and pre—follow-up was 1.42, comparable to other pub-
lished studies of online CBT to improve well-being in
the general population,” a Acceptance-Based Behaviour
Therapy (ABBT) for Generalized Anxiety Disorder deliv-
ered in person®’ and mindfulness courses delivered in
person.15 The change in anxiety is higher than effect
sizes found for IAPT depression and anxiety treatment
where follow-up was at 4 and 8 months (0.47 and 0.65,
respectively);” however, the sample baseline was also
lower than those found with IAPT. Postcourse to
follow-up effect size was 0.23, similar to other online
CBT outcomes.”®

Changes in depression

The changes in mean PHQ-9 before and after the
course and after 1month follow-up are shown in
figure 3. The mean PHQ-9 score of the sample prior to
the course was 10.06 (SD 6.40, range 0-27). The mean
PHQ-9 score after the online mindfulness course was
5.04 (SD 3.84, range 0-24) and at 1 month follow-up
4.30 (SD 397, range 0-23). A repeated measures
ANOVA indicated that the mean PHQ-9 score changed
significantly precourse to postcourse (F(1.51,409.9) =
215.85, p<0.001)® and additionally, post hoc tests using
the Bonferroni correction indicated that PHQ-9 score

also further significantly decreased at 1 month follow-up,
mean difference post to follow-up 0.744, standard
error 0.202, p<0.005. The pre—post effect size (d) was
0.95, and pre—follow-up was 1.08, comparable to effect
sizes published investigating face-to-face mindfulness
interventions for depressive symptoms in those with dia-
betes, PTSD and cancer'® °® °7 and online cognitive
therapy interventions for depressive symptoms in a mod-
erately depressed sample.27 % The change in PHQ-9 is
higher than effect sizes found for IAPT depression and
anxiety treatment where follow-up was at 4 and
8 months (0.46 and 0.63, respectively)”® where the IAPT
sample started with higher baseline depression scores.
Postcourse to follow-up effect size was 0.19.

Mindfulness practice

The amount of total average practice was significantly
correlated with PSS, GAD-7 and PHQ-9 levels at
follow-up (r=0.16, p<0.001, r=0.14, p<0.05 and r=0.13,
p<0.05) but not with the amount of change in negative
mood. Furthermore, when practice was divided into
‘formal’ (eg, body-scan and sitting meditations) and
‘informal’ (eg, mindful meal and stress awareness) prac-
tice, significant correlations were found only with njfor-
mal practice and PSS (r=0.16, p<0.001, GAD-7, r=0.13,
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Change in Anxiety from Pre to Post-course and Follow-up (one month after course
completion).
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Figure 2 Change in anxiety from precourse to postcourse and follow-up (1 month after course completion).

p<0.05 and PHQ-9, r=0.17, p<0.001). In all cases,
however, the absolute magnitude of these associations
was small.

The sample was divided into three groups according
to the amount of practice: high (‘Every Day or Most
Days’ n=112), moderate (‘Sometimes’ n=141) and low
(‘Rarely or Never’ n=20). A repeated-measures ANOVA
showed no significant difference between the practice
groups in their PSS, GAD-7 or PHQ-9 decrease. It was
found, however, that the low practice group had higher
PSS (F(2,270)=255.89, p<0.001) GAD-7 (F(2,270)=205.9,
p<0.001) and PHQ-9 (F(2,270)=122.6, p<0.001) scores at
baseline. Partial correlations revealed that the grouped
average practice variable was not significantly correlated
with the change from pre to post when controlling for
baseline severity; however, average practice as a continu-
ous variable was correlated with change in PSS (r=
—-0.122, p<0.05, GAD-7, r=—0.128, p<0.05 and PHQ-9, r=
—0.138, p<0.05).

Multiple regression analysis was used to test if mindful-
ness practice significantly predicted the change in partici-
pants’ PSS, GAD-7 and PHQ-9 outcomes when controlling
for baseline severity. Baseline PSS score (B=0.457, p<0.001)
and amount of practice (f=—1.148, p<0.05) were signifi-
cant predictors of the change in PSS (R®=0.27, F(2,270)
=50.69, p<0.001); baseline GAD-7 score ($=0.644, p<0.001)

and amount of practice (B=—0.848, p<0.05) were signifi-
cant predictors of the change in GAD-7 score (R%=0.52,
F(2,270)=144.45, p<0.001); and baseline PHQ-9 score
(B=0.668, p<0.001) and amount of practice (f=—0.861,
p<0.05) were significant predictors of the change in PHQ-9
(R®=0.65, F(2,270)=250.31, p<0.001). Controlling for base-
line severity, when more practice was reported, there was a
larger change in pre to post outcome.

Course completion time

The sample was divided into two groups, 0-7 and
7.01 weeks or more completion time, to examine
whether course completion time affected PSS, GAD-7
and PHQ-9 scores. A repeated-measures ANOVA showed
no significant difference. However, a % analysis was con-
ducted on completion time and mindfulness practice
and it was found that the more time taken to complete
the course, the less practice was reported by participants
(x*=9.74, df=2, p<0.001). Regression analysis, using
weeks as a continuous variable, revealed that longer
course time in weeks (B=—0.165, p<0.05) was a predictor
of lesser change in PSS (R%=0.12, F(1,271)=4.23,
p<0.05), that longer course time (f=—0.191, p<0.005)
predicted lesser GAD-7 change (R?=0.18, F(1,271)=9.57,
p<0.005) and longer course time (B=—0.173, p<0.05) also
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Change in Depression from Pre to Post-course and Follow-up (one month after
course completion).
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Figure 3 Change in depression from precourse to postcourse and follow-up (1 month after course completion).

predicted lesser PHQ-9 score change (R*=0.14,

F(1,271)=5.98, p<0.05).

1. Maulchy’s test indicated that the assumption of spher-
icity had been violated: X (2)=20.56, p<0.001; there-
fore, multivariate tests are reported (£=0.93). The
results showed that PSS significantly decreased,
V=0.69, F(2,271)=295.3, p<0.001, ©°=0.38.

2. Maulchy’s test indicated that the assumption of spher-
icity had been violated: x2 (2)=50.17, p<0.001; there-
fore, multivariate tests are reported (£=0.85). The
results showed that GAD-7 scores significantly
decreased, V=0.63, F(2,271)=230.02, p<0.001, ®2>=0.44.

3. Maulchy’s test indicated that the assumption of spher-
icity had been violated: x2 (2) =107.41, p<0.001; there-
fore, multivariate tests are reported (¢=0.75). The
results showed that PHQ9 scores significantly
decreased, V=0.50, F(2,271)=136.52, p<0.001, ©>=0.27.

DISCUSSION

The aim of this investigation was to evaluate the feasibil-
ity and effectiveness of an online mindfulness course for
perceived stress, anxiety and depression. Earlier studies
had shown promise, but had not examined the change
in these variables in a non-clinical sample using an

online mindfulness course based directly on MBSR and
MBCT courses. This study was also the first, to our
knowledge, to evaluate the amount of practice as a
mediator of change with a mindfulness course delivered
in this mode.

The people choosing to use the course in this mode
of delivery appear to be finding it helpful. That the
levels of negative emotion reduced significantly on com-
pletion of the online mindfulness course and further
decreased at 1 month follow-up is suggestive of signifi-
cant improvements. People with higher levels of stress,
anxiety and depression self-reported less practice and
took longer to complete the course. A longer course
time predicted less of a change in stress, anxiety and
depression. More mindfulness practice significantly
improved stress, anxiety and depression outcome when
accounting for baseline severity.

The current study does have limitations. First, there is
no control comparison so although negative mood
decreases significantly, we cannot be sure that the
course was responsible. There may be other reasons why
stress, anxiety and depression decreased over this period
of time; it may be due to regression to the mean. The
sample consisted of people who completed the course
and follow-up, so there may be bias; however, the sample
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did include people who had not finished the course but
still logged on to report their follow-up.

Second, clinical status was not assessed. Participants
who were feeling more stressed, depressed and anxious
at baseline may have been suffering from particular dis-
orders, making them less motivated, therefore practicing
less and taking longer to complete the course. One of
the benefits of this online course is anonymity, so the
only data requested are date of birth, gender, measures
and self-report practice. The current research suggests
that a self-referred (and therefore perhaps more moti-
vated) non-clinical sample of participants who are
‘highly stressed’, ‘moderately depressed’ and ‘moder-
ately anxious’ do benefit from the course, but we do not
yet know how beneficial the course would be for
samples with particular disorders or clinical symptoms
or who are referred by clinicians. Self-referral and will-
ingness to pay for a course may make these study out-
comes less generalisable for the UK where people do
not have to pay, but more generalisable to other health
systems in the world.

Finally, self-reported practice may not be accurate.
That the course can be taken at a preferred pace is
beneficial, but means that the weekly reported practice
levels may not reflect how much actual practice is being
completed; for example, the total amount of practice
may be higher for those who completed the course over
a longer time period. In future, it might be beneficial to
ask more specifically about whether practice was com-
pleted in minutes or a number of days, or to collect the
data for when participants completed practice logs so
that the time they spent on each week could be deter-
mined. This information was unavailable at the time of
this investigation but is something which could be imple-
mented in future.

Despite these limitations, it is encouraging that the
changes in perceived stress, anxiety and depression are
comparable to other online interventions, to mindful-
ness courses delivered in person and to IAPT interven-
tions. This result is surprising as having group and
therapist interaction during a course is expected to be
an important factor in recovery. Yet the comparative
large effect sizes may be actually due to the mode of
delivery, whereby those participants signing up to an
online course of their own accord prefer to access the
mindfulness exercises from their homes or other familiar
surroundings, enabling them to use the learned skills in
situations where they might be more readily recalled and
more effectively used. That there was a further significant
decrease in negative mood 1 month on is encouraging
and suggests continued use of the skills learnt.

Participants who were more stressed, depressed and
anxious at baseline tended to practice less and take
more time to complete the course. These participants
may have been less motivated and less able to complete
the exercises in the weekly time frames because of their
low mood. This result contrasts with our previous prelim-
inary study where participants who were more stressed

tended to practice more. It is unclear why the result
differs from the previous finding, except that these are
two different samples, recruited at different time points
and with different advertising. When the second sample
was signing up to the course, the website was more
popular, so perhaps more people tried it who actually
felt too low to complete the course or do as much prac-
tice as their healthier counterparts. However, despite the
lower levels of practice, these participants had outcomes
comparable to those who practiced more.

In conclusion, the results for the effectiveness and
feasibility of this online mindfulness course look promis-
ing. The mode of delivery seems to be an acceptable way
of completing a mindfulness course and appears to
decrease stress, anxiety and depression. That the effects
shown compare to those found for mindfulness courses
delivered in person shows potential for future internet
interventions delivered to those otherwise unable to
receive helpful interventions. Further research is war-
ranted to investigate the mechanisms of change, to
examine the change compared to a control group and
compared to face-to-face mindfulness interventions and
to explore potential benefits for other populations.
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