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Abstract

Mindfulness-based interventions (MBI) are effective in relapse prevention in Major Depressive Disorder (MDD). Internet-
based interventions have been demonstrated to be effective in the treatment of MDD. Consequently, the integration of MBI
through mobile applications emerges as a promising supplementary intervention for MDD, contributing to the augmentation
of mental health services, particularly within ambulatory care contexts. The current randomized controlled study is designed
to evaluate the efficacy of adjunctive MBI delivered via a mobile app in mitigating symptom severity and stress levels. This
assessment involves a comparison with standard treatment practices in an ambulatory setting among individuals diagnosed
with MDD. A total of 83 patients diagnosed with MDD (depressive episode, recurrent depression or depressive phase of
bipolar disorder) were randomly allocated to the intervention (41 patients) or control condition (42 patients). The interven-
tion consisted of the daily use of the mindfulness mobile application “Headspace” for thirty days. The control condition was
treatment as usual (TAU) only. The symptom severity has been assessed by the Beck Depression Inventory (BDI-II) as well
as the Hamilton Depression Rating Scale (HDRS-17). Blood pressure and resting heart rate have been assessed as second-
ary outcome. Upon hospital discharge, the mean scores on the Beck Depression Inventory (BDI) and Hamilton Depression
Rating Scale (HDRS) signaled partial remission of MDD in both treatment arms. In both groups, a subsequent decrease in
both self-reported and expert-rated scores was evident after a 30-day period. However, the decrease in depression severity as
measured by HDRS was significantly higher in the MBI group compared to the control group after 30 days. For secondary
outcomes, systolic blood pressure was lower in the intervention group compared to control group. The total drop-out rate
was 29%. Short term mindfulness intervention via mobile application (30 days) can be beneficial as adjunctive therapy to
treatment as usual in patients with MDD.
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BDI-II Beck depression inventory II

BP Blood pressure Internet-based interventions for Major Depressive Disorder
HDRS Hamilton depression rating scale (MDD) are acknowledged for their efficacy, ease of access
MBI Mindfulness-based interventions and cost-effectiveness. Hence, these interventions have the
MBSR Mindfulness-based stress reduction potential to narrow the treatment gap between the demand
MBCT Mindfulness-based cognitive therapy and availability of psychiatric treatments for depression by
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improvements, and to identify those populations who most
likely benefit from this type of intervention.

Mindfulness-based interventions (MBI)—such as mind-
fulness-based stress reduction (MBSR) or mindfulness-
based cognitive therapy (MBCT) have received considerable
attention in the last decades because of emerging evidence
regarding their efficacy in the treatment of depression
[7-11]. The effects of MBCT on reduction of depressive
symptoms and relapse prophylaxis are comparable to those
of other cognitive behavioural therapies [12—15] and showed
favourable effects, if used as adjunct therapy to a treatment
as usual (TAU) [16-19]. A currently ongoing randomized
controlled trial aims to confirm the clinical effectiveness of
MBCT in depressed non-responders [20].

The mindfulness-based intervention can be delivered via
various apps. Within the realm of commercial applications,
"Headspace" has been subjected to repeated randomized
controlled trials, confirming its effectiveness in evaluating
stress levels, mind wandering, irritability, and both posi-
tive and negative affect [21-24], making this mobile app
promising for further research. Taylor et al. [25] showed
small effects of Headspace versus active control (psych-
oeducational digital platform) for depression, assessed
by Depression Anxiety Stress Scale (DASS-21). Ly et al.
[26] demonstrated comparable effects of a self-developed
mindfulness-based app and behavioural activation via an
app major depression on a clinical population of MDD.
Nonetheless, research on MBI through mobile applications
for depression is limited, thereby constraining the gener-
alizability of conclusions regarding their utility in clinical
practice and necessitating further methodologically robust
randomized controlled trials.

The aim of present study is, therefore, to examine the
effects of a mindfulness-based mobile application (Head-
space®) on the symptom severity and physiological effects
in patients with MDD in the real daily clinical practice as
an adjunct therapy to the treatment as usual (TAU). Fur-
thermore, we hypothesize that resting heart rate as well as
the blood pressure will be lower in the intervention group
compared to the control group.

Methods
Study design

The present study is a single-centre, open-label and rand-
omized wait-list-controlled trial, which took place at the
University Psychiatric Clinics (UPK) Basel (Switzerland)
between Mai 2021 and September 2023. For details of the
study design see also the study protocol of the trial, pub-
lished previously [27].
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At the baseline, all participants were randomly allo-
cated to two groups / conditions:

1. MBI mobile application “Headspace” + TAU (interven-
tion group)
2. Waitlist+ TAU (control group).

In both intervention and control group, two measure-
ments took place: at the baseline (time point TO) and
30 days after baseline (time point T1) (see Fig. 1).

Participants of the control condition had no additional
task to their TAU, whereas participants of the intervention
group have been introduced to the app “Headspace” and its
handling. They were required to use the course “Basics”
of the application, which offers 10 guided meditation /
mindfulness sessions. The duration of each session can be
done in 3, 5 or 10 min. The participants made this course
in three series (cycles) of ten days: the first cycle of the
course with 3 min per session, the second with 5 min, and
the last one with 10 min per session. All participants of the
intervention group were asked to do one session a day to
a daytime of their choice. To monitor the adherence to the
protocol and to keep participants engaged to use the app
daily, they received weekly reminder via email.

At T1, the name of the mobile application was com-
municated also to the participants of the control group so
they can use it after the end of the study, if they wished so.

Screening
Total drop-outs:
l e m=34)
Not meeting
Informed consent inclusion criteria
(n=5)
l Presence of
exclusion criteria
TO Assessment
(Baseline) Not wishing to start
the study (n=10)
l and no-shows at To
Randomization
(n=93)
/ N\
I 4 Non-adherence to
Totorvention Control group study protocol
group (n=41) (n=42) IG=4,CG=6
N i
e s
'Y I'd
Completed study

(n=83, 42 CG, 411G)

Fig. 1 Flowchart study design and drop-outs
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Primary outcome
Symptom severity—objective measurements

To measure the symptom severity, we used the change
score of HDRS scores as primary outcome.

The 17-item Hamilton Rating Scale for Depression
(HRSD-17) and the Montgomery Asberg Depression
Rating Scale (MADRS) are two widely used clinician-
rated symptom scales [28]. HDRS, originally published
by Max Hamilton in 1960 [29] is since decades an estab-
lished standard expert-rating scale for depression severity.
HDRS exhibited high internal consistency and support for
its construct validity was demonstrated by it's patterns of
correlations with other measures of depression, anxiety,
and depression-relevant cognition and is as a reliable and
valid instrument for the assessment of depressive sever-
ity [30].

We used the 17-item version of HRDS, which ranges
from a minimum of 0 to a maximum of 52 points (includ-
ing 3-points till 5 points items). HDRS score has been
obtained using a standardized interview.

Secondary outcomes
Symptom severity—subjective measurements

The BDI-II is a 21-item self-reporting questionnaire. It
evaluates the severity of depression in normal and psychi-
atric populations [31]. Psychometric analysis conducted
by Subica et al. revealed high internal consistency (Cron-
bach's «=0.93) and significant (p <0.01) intercorrela-
tions between the BDI-II total scale and Behavior and
Symptom Identification Scale-24's Depression/Function-
ing (r=0.79) and Overall (r =0.82) subscales [32].

Authors conclude that BDI-II can be used to measure
clinical changes to depressive symptomology over time,
however there are limitations of the BDI-II as a diagnostic
tool for adult inpatients.

The BDI-II total score can be obtained by adding up
the answers of all 21 items, from a minimum of O to a
maximum of 63 points (total score).

The questionary can be administrated either as a self-
rating or interview-based rating scale.

Since the way of administration can lead to different
results [33], the self-rating way of administration has
been chosen for all participants.

Both BDI-II and HDRS are commonly used psycho-
metric instruments with broad applicability in research
and clinical practice [31, 34].

Physiological measurements

To assess stress level, resting heart rate, systolic and dias-
tolic blood pressure have been measured by using an auto-
matic blood pressure monitor (with upper arm cuff) pro-
vided by the hospital. All measurements were taken in awake
subjects in a sitting (slightly inclined) position and in the
same room. To reduce the impact of pre-test movements, all
subjects were asked to breathe normally and not move for
five minutes. The initially aimed assessment of resting res-
piratory rate has been omitted, since the device to measure
respiratory rate (via abdominal and thoracic cuff) has not
been delivered on time and counting the taken breath in one
minute would not be exact.

Consumption of anxiolytics and sedatives, nicotine
and alcohol

Furthermore, the self-reported current consumption of alco-
hol, the consumption of nicotine, in particular number of
smoked cigarettes per day as well as the consumption of
anxiolytics and sedatives have been assessed on both meas-
urement time points.

Self-reported rehospitalization due to relapse has been
assessed at T1 and checked for rehospitalization in the UPK
via hospital information system.

Participants

The previously estimated sample size of over 128 patients,
based on a priori power analysis via G*Power [35] for a
two-sided 7-test for independent samples with an expected
effect size of Cohen’s d=0.50 and a power (1 —f) of 80%,
could not be reached due to limited personal and financial
resources as well as a higher drop-out rate than expected
(30% compared to expected 10%).

In total, 117 patients have been recruited. Inclusion crite-
ria were: inpatients or partial inpatients (dayclinic), at least
18 years old, before discharge to ambulatory care, all diag-
nosed with MDD according to the International Classifica-
tion of Diseases (ICD-10) with relevant depressive symp-
toms (BDI>9 or HDRS > 7 respectively), having their own
smartphone or the possibility to use one for the duration of
the study. Exclusion criteria were: acute suicidality, demen-
tia, acute substance dependency (two patients excluded),
psychotic, schizophrenic or schizoaffective disorders, seri-
ous health conditions like unstable cardiovascular, heart,
lung, endocrine or neurological disorders, current use of
headspace (one patient excluded).

26 patients have been withdrawn from the projects, of
which 10 because of non-adherence to the study protocol,
16 did not complete the study (six participants did not
show up for the first measure or could not be reached,
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respectively; and ten at their own request). Thus, the final
sample included in the analyses consisted of 83 patients;
41 patients in the intervention condition and 42 patients
in the control condition (see Fig. 1). Based on a post hoc
power calculation via G¥*Power [35], the actual power to
detect the assumed medium effect of using a one-sided
Mann—Whitney U-test for independent samples was
71.3%. As the beta error has no serious consequences, we
interpreted a power of 71.3% as acceptable.

Of all 83 patients, 47 patients were diagnosed with
recurrent depression, 36 patients with a depressive epi-
sode as a major diagnose. 18 patients suffered from one
(or more) additional psychiatric disorder. For psychiatric
and somatic comorbidities see Fig. 2.

Medication

Eight patients were drug naive, and 75 were on psychiat-
ric medication. Figure 3 summarizes psychopharmacology
taken by all patients.

Data analysis

Statistical analyses were performed using “R” (version 3.6.3)
and following common R-packages: R stats and utils, data-
sets, formal methods and classes packages [36]. The normal-
ity of the distribution was assessed using the Shapiro—Wilk
test. To assess differences in change scores between groups,
a one-sided independent #-test and a Wilcoxon rank-sum test
(equivalent to the Mann—Whitney-U-test) for non-normally

Fig.2 Psychiatric and somatic 6
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Fig.3 Summary of all psychotropic medication

distributed data were used. Furthermore, the results of the
secondary outcomes were Bonferroni corrected to take in
account the multiple testing.

Results

In all measures, at least the change score of one group did
not follow the normal distribution. Therefore, we calculated
the Mann—Whitney U-test for all our primary and secondary
measures.

The mean BDI and HDRS total scores of all patients at
the baseline were 15.45 and 11.90 respectively, correspond-
ing with a mild depression. Table 1 summarizes all assessed
parameters prior the randomization.

At baseline, there were no significant differences between
control group and intervention group at the baseline in the
assessed parameters.

Group differences

Primary outcome: changes of symptom severity
after the intervention in HDRS

In both groups, HDRS scores were lower at T1 compared to
baseline. By applying the Mann—Whitney U test, the change
score in HDRS in the intervention group (3.75 points) was
significantly higher than the HDRS change score in the con-
trol group (1.43 points), W=1095, p=0.033, see also Fig. 4.

In the next step, we conducted an explorative analysis
regarding the change scores in every single items of HDRS,
to search for a cluster of symptoms that have significantly
improved in the intervention group. Items 4 (Early insom-
nia) and 11 (Physiological concomitants of anxiety) showed
significantly higher change score (lower symptom severity at
T1) in the intervention group when compared to the control
group (Item 4: 0.34 points for IG vs. —0.05 points for CG,
W =645, p=0.03; Item 11: 0.39 points for IG vs. —0.05
points for CG, W =698, p=0.04).

Secondary outcomes: changes in subjective symptom
severity and physiological measures after the intervention

In accordance to the HDRS change scores, the BDI scores
were also lower at T1 than baseline. However, we did not
find a significant difference in the change scores between
the two groups. Interestingly, in the control group, both BP
parameters and the resting heart rate were higher at T1 than
at baseline. However the differences between the two groups
reached the significance level only for the systolic blood
pressure (p =0.0115), see also Table 2.

Need for hypnotics/tranquilizer

Altogether, seven patients took BZD or hypnotics. One
patient from the intervention group reduced her daily BZD
dose from 3 to 2 mg lorazepam and one patient from the
control group stopped the medication of 0.25 mg lorazepam
at T1. Despite a discontinuation of 7.5 mg mirtazapine (one
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Table 1 Basic characteristics of
the study population at baseline

Study population: N =83 Females =46 (55%) Males =37 (45%)

Baseline measurements All subjects IG CG
Mean (SD) Range Shapiro-Wilk Mean Mean Mann—Whitney-
U test
w p value w p value
Age 41.30 (14.23) 19-73 0959  0.009 4193 40.69 878.5 0.866
Education years 15.13(3.39) 9.5-25 0922 <0.001 15.81 14.78 1039.5 0.099
BMI 25.23 (4.43) 1746 0913 <0.001 26.05 2439 673 0.165
HDRS total score  11.90 (5.46) 5-31 0.091 <0.001 1241 11.62 7625 0.373
BDI total score 15.45 (9.89) 7-48 0.904 <0.001 1943 19.74 8515 0.938
Resting heart rate ~ 76.62 (13.18) 52-111 0.958  0.008 77.95 7533 761 0.366
Alcohol consump- 1.19 (2.98) 0-8 0.042 <0.001 1.023  1.373 699 0.114
tion (units per
week)
t-test
T Df p value
Systolic BP 121.4 (13.9)  89-155 0.982  0.257 122.71 120.10 0.856 81 0.395
Diastolic BP 79.3 (9.3) 57-102 0986  0.539 78.78 79.71 -0.45 80 0.651

BMI—body mass index; HDRS—Hamilton Depression Rating Scale; BDI—Beck Depression Inventory

2nd version; BP—blood pressure

Fig.4 HDRS total score at TO
and T1 in both groups. Bold dot
in boxplot=mean a0

HDRS Total

=)

.

HDRS Total from T0 to T1in CG and IG

TO‘\G ¥ ‘IG
Timepoint
case) as well as discontinuation of 1 g metamizole (one Feedback to the application
case), the medication remained unchanged.
Tobacco and alcohol consumption: Changes in the nico-  All patients in the intervention group were asked to pro-

tine (tobacco) consumption between baseline and T1 could  vide a feedback about the app use: 33 patients followed this
be observed only in six and in alcohol consumption in ten  inquiry and commented their experience with the app. 17
patients, so that the respective analyses have been omitted. patients said they appreciated the app and found it usefull,
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Table 2 Secondary outcomes at

. Secondary outcomes Baseline (T0) T1 Change score Group compari-
baseline (TO) and measurement sons
T1 -
IG CG IG CG 1G CG Mann—Whitney-
U test
w p value
BDI 19.54 19.73 14.20 16.67 5.34 3.06 684 0.054
Resting heart rate 77.95 75.33 76.34 78.10 1.61 =271 689 0.059
Systolic BP 122.7 122.1 122.3 124.0 0.40 -19 1110 0.0115
Diastolic BP 78.78 79.71 79.17 80.86 —0.39 —1.15 854 0.478

IG—intervention group; CG—control group; BDI-II—Beck Depression Inventory II; BP—blood pressure;
significance level p <0.0125, Bonferroni corrected

two patients didn’ t enjoy the app at all. Four patients
described difficulties to motivate themselves every day
to use the app. Six patients found helpful to use the app
always at the same time, with our without reminder. Three
patients preferred to use the app at different time during the
day. For four patients were the exercises to long (especially
the 10 min-cycle), for three patients, on contrary too short.
Finally, five patients stated they are motivated to continue
with practicing of mindfulness every day, either with help
of the app or without.

At T1, the application has been introduced to the con-
trol group (waiting list) too. There was no follow-up on the
usage of Headspace neither in the control group, nor in the
intervention group.

Discussion

To our knowledge, this is the first randomized controlled
study assessing MBI delivered via commercial mobile app
on clinical population of patients with MDD. Our results
confirmed that MBI delivered via a mobile app can have
additional benefits for patients recovering from major
depressive episode, compared to treatment as usual.

The intervention group differed from the control group
in both self-reported and expert-rating depression severity,
however only the difference in the change score in HDRS
(primary outcome) was a statistically significant.

Following explanations for the gap between self-reported
depression and clinical ratings especially in the recovery
process familiar to many clinicians, can be discussed: Com-
paring the physicians’ and patients’ perspectives regarding
the recovery from depressive episode, physicians differ
significantly from patients in what they consider impor-
tant for 'being cured from depression [37]. A meta-analysis
conducted by Cuijpers et al. [38] showed significant advan-
tage for ratings done by clinicians when these were directly
compared with self-report symptom measures within the
same studies. The authors conclude that either self-report

measures are more conservative or that clinician-rated
improvement is more sensitive to change. It could also be a
mixture of both. The fact, that both groups, intervention and
control, improved in their depressive symptoms 30 days after
baseline, can also be seen in the context of a recovery pro-
cess lasting weeks or even months after dismission, as often
observed by clinicians in patients with partially remission.

Indirect stress level assessment delivered via physi-
ological parameters was an important secondary outcome.
Despite the clearly lower resting heart rate and systolic blood
pressure in the intervention group, only the difference in the
reduction of the systolic BP reached significance.. One pos-
sible reason can be the sample size. Furthermore, the effects
of mindfulness training on cardiovascular system might be
of a different intensity. Although mindfulness can reduce
both stress level and depression severity, the way of action
in reducing depressive symptoms is complex and not neces-
sarily correlated with the stress reduction [39, 40]. Regard-
ing consumption of alcohol, nicotine and tranquilizer, the
conclusions are limited, since only few patients did actually
reported changes in consumption of assessed psychotropic
substances.

The study has a number of strengths. It is a randomized
controlled trial with a sufficient group size. The study popu-
lation represents a naturalistic patient population dismissed
by the psychiatric hospital—MDD patients with comorbidi-
ties, mostly on a medication, with some, but not general
experience in MBI. The intervention was standardized for
each participant in the intervention group.

Following limitations should be mentioned: First,
long-term effects are not assessed. Although the inter-
vention of 30 days is within the range of other studies
(median =28 days), we will not be able to measure and
report middle- and long-term effects (e.g. 6 months post-
intervention). Second, the drop-out rate was relatively high
(29%), however comparable to other studies on mindfulness-
based interventions in different cohort of patients: (23%
[41], 24.5% [8] or 34.5 [42]). Third, the control group was
a waiting list only.
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Conclusion

Short-term mindfulness intervention delivered via mobile
application seems to be beneficial as adjunctive therapy in
patients with partially remitted depressive syndrome.

The adherence can be a considerable limiting factor, espe-
cially for middle- or long-term studies as well as for clinical
practice.

Author contributions JS designed the study, collected data, performed
the statistical analysis and wrote the first draft of manuscript. AB con-
tributed to study design and data interpretation, SU contributed to
data analysis and interpretation, ES and TL contributed to data inter-
pretation and discussion. JD and MM assisted with the recruitment
and study design. UL contributed to discussion and coordinated the
process. All authors contributed to the manuscript revision, read and
approved the submitted version.

Funding Open access funding provided by University of Basel. This
research is financed by a grant from the Funding Fond (Forschungs-
forderungsfond) of the University Psychiatric Clinics (Nr 2021-00452)
The funding body did not play any role in the design of the study, nor
will it play any role in data collection, analysis, interpretation of data
or the writing of manuscripts.

Data availability Not applicable.

Declarations

Conflict of interest The authors declare that they have no competing
interests.

Consent for publication Not applicable.

Ethics approval and consent to participate The study participants
signed the written informed consent before randomization. Partici-
pants were provided with detailed information about the study and
were informed that they can leave the study at any time.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Hallgren M et al (2015) Physical exercise and internet-based
cognitive-behavioural therapy in the treatment of depression: ran-
domised controlled trial. Br J Psychiatry J Ment Sci 207(3):227-
234. https://doi.org/10.1192/bjp.bp.114.160101

2. Karyotaki E et al (2018) Do guided internet-based interventions
result in clinically relevant changes for patients with depression?

@ Springer

10.

11.

12.

13.

14.

15.

An individual participant data meta-analysis. Clin Psychol Rev
63:80-92. https://doi.org/10.1016/j.cpr.2018.06.007

Kerst A, Zielasek J, Gaebel W (2020) Smartphone applications for
depression: a systematic literature review and a survey of health
care professionals’ attitudes towards their use in clinical practice.
Eur Arch Psychiatry Clin Neurosci 270(2):2. https://doi.org/10.
1007/s00406-018-0974-3

Van’t Hof E, Cuijpers P, Stein DJ (2009) Self-help and Internet-
guided interventions in depression and anxiety disorders: a sys-
tematic review of meta-analyses. CNS Spectr 14(2 Suppl 3):34—
40. https://doi.org/10.1017/s1092852900027279

Tang Y, Gierc M, Lam RW, Liu S, Faulkner G (2022) The effec-
tiveness of internet-guided self-help interventions to promote
physical activity among individuals with depression: system-
atic review. JMIR Ment Health 9(12):e38049. https://doi.org/
10.2196/38049

Serrano-Ripoll MJ, Zamanillo-Campos R, Fiol-DeRoque MA,
Castro A, Ricci-Cabello I (2022) Impact of smartphone app-
based psychological interventions for reducing depressive
symptoms in people with depression: systematic literature
review and meta-analysis of randomized controlled trials. JMIR
MHealth UHealth 10(1):e29621. https://doi.org/10.2196/29621
Aalsma MC et al (2020) Mind-body skills groups for adoles-
cents with depression in primary care: a pilot study. J Pediatr
Health Care 34(5):5. https://doi.org/10.1016/j.pedhc.2020.05.
003

Cladder-Micus MB, Speckens AEM, Vrijsen JN, Donders ART,
Becker ES, Spijker J (2018) Mindfulness-based cognitive therapy
for patients with chronic, treatment-resistant depression: a prag-
matic randomized controlled trial. Depress Anxiety 35(10):10.
https://doi.org/10.1002/da.22788

Geurts DEM, Compen FR, Van Beek MHCT, Speckens AEM
(2020) The effectiveness of mindfulness-based cognitive therapy
for major depressive disorder: evidence from routine outcome
monitoring data. BJPsych Open 6(6):6. https://doi.org/10.1192/
bjo.2020.118

Hofmann SG, Sawyer AT, Witt AA, Oh D (2010) The effect of
mindfulness-based therapy on anxiety and depression: a meta-
analytic review. J Consult Clin Psychol 78(2):2. https://doi.org/
10.1037/a0018555

Kuyken W et al (2016) Efficacy of mindfulness-based cogni-
tive therapy in prevention of depressive relapse: an individual
patient data meta-analysis from randomized trials. JAMA Psychiat
73(6):565-574. https://doi.org/10.1001/jamapsychiatry.2016.0076
Strauss C et al (2020) Low-Intensity Guided Help Through
Mindfulness (LIGHTMIND): study protocol for a randomised
controlled trial comparing supported mindfulness-based cogni-
tive therapy self-help to supported cognitive behavioural therapy
self-help for adults experiencing depression. Trials 21(1):374.
https://doi.org/10.1186/s13063-020-04322-1

Chan SHW, Chan WWK, Chao JYW, Chan PKL (2020) A ran-
domized controlled trial on the comparative effectiveness of
mindfulness-based cognitive therapy and health qigong-based
cognitive therapy among Chinese people with depression and
anxiety disorders. BMC Psychiatry 20(1):590. https://doi.org/10.
1186/512888-020-02994-2

Farb N et al (2018) Prevention of relapse/recurrence in major
depressive disorder with either mindfulness-based cognitive ther-
apy or cognitive therapy. J Consult Clin Psychol 86(2):200-204.
https://doi.org/10.1037/ccp0000266

Abolghasemi A, Gholami H, Narimani M, Gamji M (2015) The
effect of Beck’s cognitive therapy and mindfulness-based cogni-
tive therapy on sociotropic and autonomous personality styles in
patients with depression. Iran J Psychiatry Behav Sci 9(4):e3665.
https://doi.org/10.17795/ijpbs-3665


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1192/bjp.bp.114.160101
https://doi.org/10.1016/j.cpr.2018.06.007
https://doi.org/10.1007/s00406-018-0974-3
https://doi.org/10.1007/s00406-018-0974-3
https://doi.org/10.1017/s1092852900027279
https://doi.org/10.2196/38049
https://doi.org/10.2196/38049
https://doi.org/10.2196/29621
https://doi.org/10.1016/j.pedhc.2020.05.003
https://doi.org/10.1016/j.pedhc.2020.05.003
https://doi.org/10.1002/da.22788
https://doi.org/10.1192/bjo.2020.118
https://doi.org/10.1192/bjo.2020.118
https://doi.org/10.1037/a0018555
https://doi.org/10.1037/a0018555
https://doi.org/10.1001/jamapsychiatry.2016.0076
https://doi.org/10.1186/s13063-020-04322-1
https://doi.org/10.1186/s12888-020-02994-2
https://doi.org/10.1186/s12888-020-02994-2
https://doi.org/10.1037/ccp0000266
https://doi.org/10.17795/ijpbs-3665

European Archives of Psychiatry and Clinical Neuroscience

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Barnhofer T, Duggan D, Crane C, Hepburn S, Fennell MJV, Wil-
liams JMG (2007) Effects of meditation on frontal alpha-asym-
metry in previously suicidal individuals. NeuroReport 18(7):709—
712. https://doi.org/10.1097/WNR.0b013e3280d943cd
Schanche E et al (2020) The effects of mindfulness-based cogni-
tive therapy on risk and protective factors of depressive relapse—
a randomized wait-list controlled trial. BMC Psychol 8(1):57.
https://doi.org/10.1186/s40359-020-00417-1

Ter Avest MJ et al (2019) Added value of mindfulness-based cog-
nitive therapy for depression: a tree-based qualitative interaction
analysis. Behav Res Ther 122:103467. https://doi.org/10.1016/j.
brat.2019.103467

Godfrin KA, van Heeringen C (2010) The effects of mindfulness-
based cognitive therapy on recurrence of depressive episodes,
mental health and quality of life: a randomized controlled study.
Behav Res Ther 48(8):738-746. https://doi.org/10.1016/j.brat.
2010.04.006

Barnhofer T et al (2023) A randomised controlled trial to
investigate the clinical effectiveness and cost effectiveness of
Mindfulness-Based Cognitive Therapy (MBCT) for depressed
non-responders to Increasing Access to Psychological Therapies
(IAPT) high-intensity therapies: study protocol. Trials 24(1):43.
https://doi.org/10.1186/s13063-022-06882-w

Bennike IH, Wieghorst A, Kirk U (2017) Online-based mindful-
ness training reduces behavioral markers of mind wandering. J
Cogn Enhanc 1(2):2. https://doi.org/10.1007/s41465-017-0020-9
Economides M, Martman J, Bell MJ, Sanderson B (2018)
Improvements in stress, affect, and irritability following brief
use of a mindfulness-based smartphone app: a randomized
controlled trial. Mindfulness 9(5):5. https://doi.org/10.1007/
s12671-018-0905-4

Howells A, Ivtzan I, Eiroa-Orosa FJ (2016) Putting the ‘app’ in
happiness: a randomised controlled trial of a smartphone-based
mindfulness intervention to enhance wellbeing. J Happiness Stud
17(1):1. https://doi.org/10.1007/s10902-014-9589-1

Lim D, Condon P, DeSteno D (2015) Mindfulness and compas-
sion: an examination of mechanism and scalability. PLoS ONE
10(2):2. https://doi.org/10.1371/journal.pone.0118221

Taylor H, Cavanagh K, Field AP, Strauss C (2022) Health care
workers’ need for headspace: findings from a multisite definitive
randomized controlled trial of an unguided digital mindfulness-
based self-help app to reduce healthcare worker stress. JMIR
MHealth UHealth 10(8):e31744. https://doi.org/10.2196/31744
Ly KH et al (2014) Behavioural activation versus mindfulness-
based guided self-help treatment administered through a smart-
phone application: a randomised controlled trial. BMJ Open
4(1):e003440. https://doi.org/10.1136/bmjopen-2013-003440
Sarlon J et al (2022) Effectiveness of a mindfulness-based mobile
application for the treatment of depression in ambulatory care:
protocol for a randomized controlled trial. JMIR Res Protoc
11(3):e33423. https://doi.org/10.2196/33423

Carmody TJ et al (2006) The Montgomery Asberg and the Ham-
ilton ratings of depression: a comparison of measures. Eur Neu-
ropsychopharmacol J Eur Coll Neuropsychopharmacol 16(8):601-
611. https://doi.org/10.1016/j.euroneuro.2006.04.008

Hamilton M (1960) A rating scale for depression. J Neurol Neu-
rosurg Psychiatry 23(1):56-62. https://doi.org/10.1136/jnnp.23.1.
56

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Dozois DJA (2003) The psychometric characteristics of the Ham-
ilton Depression Inventory. J Pers Assess 80(1):31-40. https://doi.
org/10.1207/S15327752JPA8001_11

Wang Y-P, Gorenstein C (2013) Psychometric properties of the
Beck Depression Inventory-II: a comprehensive review. Rev Bras
Psiquiatr Sao Paulo Braz 1999 35(4):416—431. https://doi.org/10.
1590/1516-4446-2012-1048

Subica AM et al (2014) Factor structure and diagnostic validity
of the Beck Depression Inventory-II with adult clinical inpatients:
comparison to a gold-standard diagnostic interview. Psychol
Assess 26(4):1106-1115. https://doi.org/10.1037/a0036998
Stepankova Georgi H, Horakova Vickova K, Lukavsky J, Kopecek
M, Bares M (2019) Beck Depression Inventory-II: self-report or
interview-based administrations show different results in older
persons. Int Psychogeriatr 31(5):735-742. https://doi.org/10.1017/
S1041610218001187

Williams JB (2001) Standardizing the Hamilton Depression Rat-
ing Scale: past, present, and future. Eur Arch Psychiatry Clin Neu-
rosci 251(Suppl 2):6-12. https://doi.org/10.1007/BF03035120
Faul F, Erdfelder E, Lang A-G, Buchner A (2007) G*Power 3: a
flexible statistical power analysis program for the social, behavio-
ral, and biomedical sciences. Behav Res Methods 39(2):175-191.
https://doi.org/10.3758/bf03193146

R Core Team, “R Core Team (2023) _R: a language and environ-
ment for statistical ## computing_. R Foundation for Statistical
Computing, Vienna, Austria. https://www.R-project.org/
Demyttenaere K, Donneau A-F, Albert A, Ansseau M, Constant
E, van Heeringen K (2015) What is important in being cured from
depression? Discordance between physicians and patients (1). J
Affect Disord 174:390-396. https://doi.org/10.1016/j.jad.2014.12.
004

Cuijpers P, Li J, Hofmann SG, Andersson G (2010) Self-reported
versus clinician-rated symptoms of depression as outcome meas-
ures in psychotherapy research on depression: a meta-analysis.
Clin Psychol Rev 30(6):768-778. https://doi.org/10.1016/j.cpr.
2010.06.001

Luberto CM, Hall DL, Park ER, Haramati A, Cotton S (2020) A
perspective on the similarities and differences between mindful-
ness and relaxation. Glob Adv Health Med 9:2164956120905597.
https://doi.org/10.1177/2164956120905597

Sarlon J, Briihl AB, Lang UE, Kordon A (2022) Electrophysi-
ological correlates of mindfulness in patients with major depres-
sive disorder. Front Neurosci 16:971958. https://doi.org/10.3389/
fnins.2022.971958

Eisendrath SJ et al (2016) A randomized controlled trial of mind-
fulness-based cognitive therapy for treatment-resistant depression.
Psychother Psychosom 85(2):99-110. https://doi.org/10.1159/
000442260

Sun Y, Li Y, Wang J, Chen Q, Bazzano AN, Cao F (2021) Effec-
tiveness of smartphone-based mindfulness training on maternal
perinatal depression: randomized controlled trial. ] Med Internet
Res 23(1):1. https://doi.org/10.2196/23410

@ Springer


https://doi.org/10.1097/WNR.0b013e3280d943cd
https://doi.org/10.1186/s40359-020-00417-1
https://doi.org/10.1016/j.brat.2019.103467
https://doi.org/10.1016/j.brat.2019.103467
https://doi.org/10.1016/j.brat.2010.04.006
https://doi.org/10.1016/j.brat.2010.04.006
https://doi.org/10.1186/s13063-022-06882-w
https://doi.org/10.1007/s41465-017-0020-9
https://doi.org/10.1007/s12671-018-0905-4
https://doi.org/10.1007/s12671-018-0905-4
https://doi.org/10.1007/s10902-014-9589-1
https://doi.org/10.1371/journal.pone.0118221
https://doi.org/10.2196/31744
https://doi.org/10.1136/bmjopen-2013-003440
https://doi.org/10.2196/33423
https://doi.org/10.1016/j.euroneuro.2006.04.008
https://doi.org/10.1136/jnnp.23.1.56
https://doi.org/10.1136/jnnp.23.1.56
https://doi.org/10.1207/S15327752JPA8001_11
https://doi.org/10.1207/S15327752JPA8001_11
https://doi.org/10.1590/1516-4446-2012-1048
https://doi.org/10.1590/1516-4446-2012-1048
https://doi.org/10.1037/a0036998
https://doi.org/10.1017/S1041610218001187
https://doi.org/10.1017/S1041610218001187
https://doi.org/10.1007/BF03035120
https://doi.org/10.3758/bf03193146
https://www.R-project.org/
https://doi.org/10.1016/j.jad.2014.12.004
https://doi.org/10.1016/j.jad.2014.12.004
https://doi.org/10.1016/j.cpr.2010.06.001
https://doi.org/10.1016/j.cpr.2010.06.001
https://doi.org/10.1177/2164956120905597
https://doi.org/10.3389/fnins.2022.971958
https://doi.org/10.3389/fnins.2022.971958
https://doi.org/10.1159/000442260
https://doi.org/10.1159/000442260
https://doi.org/10.2196/23410

	Adjunctive use of mindfulness-based mobile application in depression: randomized controlled study
	Abstract
	Introduction
	Methods
	Study design
	Primary outcome
	Symptom severity—objective measurements

	Secondary outcomes
	Symptom severity—subjective measurements
	Physiological measurements
	Consumption of anxiolytics and sedatives, nicotine and alcohol

	Participants
	Medication

	Data analysis

	Results
	Group differences
	Primary outcome: changes of symptom severity after the intervention in HDRS
	Secondary outcomes: changes in subjective symptom severity and physiological measures after the intervention
	Need for hypnoticstranquilizer
	Feedback to the application


	Discussion
	Conclusion
	References


