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Abstract

Smartphone applications (“apps”) may contribute to closing the treatment gap for depression by reaching large populations
at relatively low costs. The general public seems open towards the use of apps for mental disorders but less is known about
the attitudes of health care professionals. Therefore, the aim of this study was to examine the available evidence on the
effectiveness of apps for depression and to explore the attitudes of health care professionals towards their use in practice. A
systematic literature search was performed aimed at studies utilizing smartphone applications for depression. In addition, a
survey was conducted to explore health care professionals’ attitudes towards using these treatment apps in clinical practice.
Twelve articles were identified in the systematic literature review. All included trials reported a decline in depressive symp-
toms after the intervention periods. In the survey, 72 health care professionals participated. Significant differences were found
between the level of technology experience and how much the health care professional would consider the use of mobile
applications in clinical practice. Survey participants reported openness towards therapeutic app use but very little knowl-
edge and experience in the field. Apps appear to be a promising self-management tool for reducing depressive symptoms.
Despite some concerns, health care professionals’ attitudes towards the use of smartphone applications in clinical practice
are quite positive. The provision of information on the potential benefits of e-health interventions as well as the training of
professionals in the application of new technologies may increase health care professionals’ awareness and knowledge about
mobile apps for the treatment of mental disorders.
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Introduction

Depression is one of the most common mental disorders
with more than 300 million people affected worldwide.
It is a major contributor to the overall global burden of
disease and the leading cause of disability [1]. Although
depression is a highly prevalent and disabling disease, only
a part of affected individuals receives adequate treatment
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[2]. The median untreated rate for depression is estimated
to be more than 50%, even though these rates vary per
region in the world [3]. This treatment gap is a growing
public health concern and the improvement of access to
mental healthcare is one of the major issues in this field
[4]. Numerous barriers to treatment have been identified to
explain this shortcoming in mental health care provision.
These include the lack of available facilities and trained
professionals, the cost of treatment, stigma, structural
barriers and lack of perceived need for treatment [3, 5].
Because the prevalence of depression is so high and not
likely to decrease in the near future, it appears doubtful
that the traditional ways of providing mental healthcare
alone will be able to meet the demands [6]. Scaling up
mental health care may need to make use of innovative
treatment approaches. In this context, the interest in
e-mental health interventions has grown substantially in
recent years. Digital technologies have strongly advanced
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during the last decades and the current developments in
this field are very promising [7]. The new technologies
may enhance the provision of mental healthcare, contrib-
ute to closing the treatment gap and may lead to improved
cost-effectiveness because large populations may be
reached at relatively low cost [8]. Especially smartphone-
based approaches and the use of mobile applications (apps)
gain increasing attention due to the immense and expand-
ing number of smartphone-users worldwide. It is estimated
that in 2020 there will be more than 6 billion individu-
als worldwide using smartphones, representing 70% of
the global population [9]. Thus, mobile interventions are
considered to play a major role in future healthcare provi-
sion [8]. They can be incorporated in all stages of disease
management (prevention, treatment, aftercare) and target
different functions, for example symptom assessment,
patient education, communication or treatment adherence
[7]. Furthermore, there are treatment apps which are based
on already established treatment methods, for example,
cognitive behavioral therapy or behavioral activation [5].

Among the disease-specific apps, mental health appli-
cations play a considerable role and depression is one of
the most commonly addressed mental health conditions
[10]. Studies suggest that the general public is open towards
these interventions for the treatment of mental disorders
[11]. Health care professionals’ attitudes towards app use
in clinical practice are examined to a much lesser extent.
However, there are studies that investigated health care
professionals’ acceptance towards general e-mental health
interventions and these studies report varying degrees of
openness [12—19]. Despite the fast pace of technological
advances and the large number of health related apps on the
market, research in this field is still in its infancy. Existing
reviews on mobile interventions include groups of mental
disorders or do not focus solely on treatment apps. Our aim
was to examine the available evidence on the effectiveness
of treatment apps for depression. In addition, we sought to
explore the attitudes of health care professionals towards
the use of these apps because they play a key role in the
implementation of new technologies and represent the link
between research and practice [15].

Methods
Systematic literature search

A systematic literature search was conducted in three data-
bases: Medline (Pubmed), the Cochrane Library and Sco-
pus (Elsevier). Studies were selected according to predefined
inclusion and exclusion criteria.

Inclusion criteria:

@ Springer

e The study assesses treatment apps, defined as smartphone
applications that contain active treatment components
(e.g., based on cognitive behavioral therapy, behavioral
activation).

e The smartphone application targets depression in a clini-
cal or subclinical population.

e One main outcome measure is symptoms of depression.

e The study is written in English or German language.

Exclusion criteria:

e The app is solely used for symptom monitoring, assess-
ment, data collection, medication/therapy adherence or
prevention.

e The app is solely used for lifestyle change (e.g., diet,
exercise).

e The app is a pure text-messaging or videoconferencing
app.

e The app is a virtual reality or gaming app.

e The app is designed only for health care professionals.

e The study is a protocol, manual, conference abstract or
opinion paper.

The search algorithm included a combination of the
following terms with the asterisk indicating a truncation:
intervention*, app*, blended, mhealth, e-health, e-mental
health, mobil*, depression, major depressive disorder, mood
disorder.

No further limits were set to the databases. The selection
process followed the inclusion and exclusion criteria above
as well as a quality assessment using quality checklists.
These checklists contained information on study quality,
study characteristics and an overall assessment.

Survey design and development

A questionnaire was developed with the aim to explore
health care professionals’ attitudes toward using treatment
apps in clinical practice. As operationalized in the system-
atic literature search, apps were defined as smartphone appli-
cations that contain active treatment components and target
depression. The target group of the survey was mental health
care professionals. This group was defined as professionals
who are actively involved in mental health care, like psy-
chiatrists, psychologists, (psychiatric) nurses, social work-
ers, occupational therapists or others.

The content of the questionnaire was built based on the
results of the literature search described above as well as
additional searches related to acceptance of mobile technolo-
gies in mental health care. The survey contained 25 ques-
tions covering different thematic components: demographic
information about the respondent (gender, age, country of
residence, profession and professional experience), general
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technology use (experience with technologies in general,
smartphone ownership and app use) and experience and
attitudes related to app use in clinical practice (awareness
related to apps, expectations of treatment outcomes with
apps alone and their use in a combined treatment approach,
professional support and the availability of apps). Finally, a
number of facilitators and barriers for the use of treatment
apps were included to be rated for their relevance. All ratings
were performed on five-point or four-point Likert scales.
The questionnaire has been validated by a number of test-
runs with mental health care professionals. They checked the
questionnaire for comprehensibility (in form and content),
completeness and technical functionality before the data col-
lection started. Feedback was used to adapt the questionnaire
accordingly.

Data collection and analysis

The survey was administered with the scientific online sur-
vey platform SurveyMonkey. Data collection was initiated
via email lists and online-platforms of these supporting
organizations: Arq Foundation (Diemen, The Netherlands),
Mental Health Reform (Dublin, Ireland), Etablissement
Public de Santé Mentale Lille-Métropole (Lille, France) and
Aktionsbiindnis Psychische Gesundheit (Berlin, Germany).
The organizations are active in mental health and represent
a variety of professional groups in this field. They are all
interested in e-mental health and were selected from existing
contacts. The mentioned organizations were the ones that
agreed to support the distribution of the survey. The link to
the survey was sent via email (e.g., in newsletters) and put
online on associated webpages. Due to the anonymous and
open access character of the survey as well as the unknown
number of web page visitors, it was not possible to estimate
a response rate for the survey.

Data analyses were performed in IBM SPSS version
22. Descriptive and explorative analyses were conducted.
A Wilcoxon—-Mann—Whitney test was performed to iden-
tify gender differences in the scoring for consideration of
app use as well as the scoring for concern about app use.
Kruskal-Wallis tests were conducted to identify differences
in age, country of residence or the amount computer experi-
ence and how much one would consider the use of apps or
how much concern one has about the use of apps in clinical
practice.

Results
Literature search

The search yielded 141 documents including ten dupli-
cates, which were removed. After screening titles and

abstracts of these 131 studies, 25 full texts were acquired.
Eight additional full texts were included from cross-ref-
erences of the obtained studies or from hand searches.
Thirty-three studies met the eligibility criteria and were
selected for full text review and quality assessment.
Twenty-one studies were then excluded due to low quality
or irrelevant content. Finally, twelve studies were selected
for the review. The article selection process is shown in
Fig. 1.

Characteristics of included studies

All reviewed studies are summarized in Tables 1 and 2.
Eligible studies included three randomized controlled tri-
als (RCTs), two pilot-RCTs, two single arm pilot trials,
one prospective cohort study, three review articles and
one meta-analysis. Sample sizes of the included trials
varied from 24 to 626 participants. Most trials included
samples with clinical levels of depression as determined
by the Patient Health Questionnaire (PHQ) or the Beck
Depression Inventory (BDI) [20-23]. The remaining trials
focused on sub-clinical levels of depression [6, 24, 25].
The symptom assessment was done online [21, 24] or by
a (phone-) interview [6, 20, 23]. One study did not report
the method of initial assessment [25]. In two studies, the
diagnosis was administered by a clinician and the sample
was drawn from a clinical setting [22, 26]. The remain-
ing studies recruited their participants from the general
population. From the studies that used a control condi-
tion, most of these were active control conditions provid-
ing another intervention. Two of the included RCTs used
a waitlist—control condition [23, 24]. Some trials were
underpowered or did not give information on the statisti-
cal power. Overall, the level of evidence of the included
studies was very heterogeneous.

Therapeutic approaches of apps used in the trials
included cognitive behavioral therapy (CBT), acceptance
and commitment therapy, behavioral activation (BA),
mindfulness-based treatment and behavioral strategies
like targeting emotional regulation or cognitive refram-
ing. Interventions were supported by clinicians in most
trials. Two trials had only minimal clinician support and
one intervention was conducted without any support by a
clinician. Details are given in Table 1.

Eligible studies also included three review articles and
one meta-analysis. The meta-analysis focused on smart-
phone-apps for depressive symptoms [27]. The other
review articles focused on a broader scope of mobile
interventions and mental disorders but they included rel-
evant evidence on depression [5, 11, 28]. For the purpose
of completeness these studies are included and presented
separately (Table 2).
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Fig. 1 Flow of studies retrieved
in the systematic literature
search

N=141 Documents identified through systematic
literature search in Medline (Pubmed), Cochrane
Library and Scopus

N=10 excluded
> (duplicates)
y
N=131 Titles and abstracts screened N=105 excluded:
irrelevant topic;
N=1 excluded: not
> available
\ 4
N=25 Full Texts aquired
N=8 additional
< studies extracted
from fulltexts or hand
v searches
N=33 studies included in full text review and quality
assessment
N=21 excluded:
content does not
> meet inclusion
y criteria or study
N=12 studies included in review quality is low

Intervention effects, adherence and user
satisfaction

The maximum length of an intervention in the included
trials was 12 weeks [22, 25]. Other trials conducted inter-
ventions of 8 weeks [6, 20, 23, 26] and 4 weeks [21].
Adherence rates to the respective interventions as con-
ducted in each study varied between 70% up to 94% [20,
22,23, 25, 26]. Two studies had lower rates between 22%
and 35% of participants adhering during the intervention
period [21, 24]. Furthermore, high participant satisfac-
tion as well as acceptability of the mobile interventions
was reported [22, 23, 25]. In the study by Watts et al.
[23], all participants were either very satisfied or some-
what satisfied with the intervention. In another study by
Schmideke and Bischoff [22], one-third of an eligible
participant group declined to engage in the intervention
which the authors evaluated as an acceptance problem.
However, participants who engaged in the study reported
high satisfaction with the intervention [22]. All included
trials reported a decline in the PHQ-9 or BDI-scores after
the intervention periods. Effect sizes were not reported in
all trials but when reported they ranged from medium to
large effects, depending on the comparison. Details on the
main outcomes of the interventions are outlined in Table 1.

@ Springer

Survey
Participants

Out of 72 individuals who filled out the survey questionnaire,
15 had to be excluded from the analyses because they did
not belong to the target group of health care professionals.
Included professionals were medical practitioner/psycholo-
gists/psychotherapists (n=233), other therapeutic professions
like, e.g., occupational therapists (n=13), nurses (n="7) and
social workers (n=15). From the included individuals, 31.6%
(n=18) were male and 64.9% (n=37) were female. Two
participants did not report their gender. The mean age was
43 years (SD =12.3) with an age range of 21-74 years. Par-
ticipants came from France (n=2), the Netherlands (n=4),
Ireland (n=14) and Germany (n=37). Participants had a
mean professional experience of 14.8 years (SD=12.2,
range 1-42 years).

App use and technology experience

The vast majority of participants (93%, n=151) owned
a smartphone and stated to have “a lot” (29.8%, n=17)
or “quite a lot” (52.6%, n=30) experience with com-
puter technologies. The remaining 17.5% (n=10) of the



143

European Archives of Psychiatry and Clinical Neuroscience (2020) 270:139-152

(1000>d 11 1=P
1dg) dnoi3 uonuaaIur
oy} ur uonjuaAIuI-o1d ueyy
19MO] A[3uedyTugIS 1om
1ag dn-mofjoj pue -3soqd
*dno13 uonuaaIaIuI 9y} JO
JoAe} ur sdnoi3 usamiaq
punoj sem (LG'0=p) 971s
109y wnipaw y ‘dnoid
[01U0D 3y} UI (8€°L~T9°0
1D) $e109s Inoj 03 pared
-wod (66'11-26'7 1D)
$2109s JYS12 UBY) 2IOW
)M PIseaIoddp 21098 [ag
ueow oY) dnoi3 jusunean
oy uf (zL0'0=4d) 1a4d
9} 10J 109JJ0 UOTIORIANUI
-own Aq dnoi3 jueoyrugis
Apysys e sem 219y ], ‘dnoi3
[onuo0d oy} 0) paredwod
dnoi3 uonuaaIdur
AU} UI JOW PISBIIIAP
swojdwks aarssardo(y 1ag

oo=d
‘9F'9=74) 01 <1008
6-OHd 2ureseq yim sjued
-1onJed ur dde jonuos uon
-BWLIOJUT 9} UeY) POOUW UO
S109JJ9 19)BaIS UT PAYINSaI
sdde Surajos-worqoid pue
Sururen oAnIU309 YL, O]
uey) 210U JO 91008 6-OHd
ouroseq e yim syuedron
-red ur juosaid arom
S100JJ0 JUoUIIEaI) [EIIUSISHI(] 6-OHd

s3unoawr dnoi3
PaIsISse-1S13010YIASq €

BjEp SUIssIW

Jo sAep 2AINOASUOD ¢

pey syuedronred oy J1 s10

-purwaz jo 3uIpuas ‘SIN'S

I0 [rew? y3noiu 10eIu0d
juedronred TewrTuIpy

[onu0d
ISIPITEM “SA sSunoow
dnoi3 ¢ pue (uorjuoaIa)uI
paseq-Aderay) juoun) i
-wod 29 9oue)dadoe pue
19D) IPMPd,, SHP9M T1

(Jonuo) uon

-euriojuy)  sdry, i[eaH,,
'sa (dde Ade1oy) Suiajos
wojqoid)  LSdL.. sA
(dde jonuoo aan1us00)

«OAH,, SY9M T

payiodar uors
-n[ouIr JoJ Jjo-Ind Qg ou
‘Sursnioape 1odedsmou
[890] Y3no1y) JuaunInIdax
‘sworqoxd poow pue
ssans pajrodar-Jjos

yim syuedronaed eI 7

$90INOS JUISIIdAPE
paseq-qom y3noIy)
JUSUIINIOAI ST L SBM (]
WA)T UO I09S JIAY) JI IO
‘g < 21098 6-OHdJ ® Aq
PAUTWLIAP sk uolssaidop
Jo swoydwAs 9jeIopowr-0y
-prwr s syuedmonred 9z9

[sz] ‘e 10 uourereddey

[¥2] Te 10 ueary

JInsesw
Qwodno Arewr
s3urpuy urejy -11d JueAS[OY

y10ddns uerorur)

ugsoq

ordures Apmg

SOWIOOINO Urewr pue uSIsop Uo S[IEJOP PuE SAIPNIS POPN[OUT JO ISIT | d|qel

pringer

a's



European Archives of Psychiatry and Clinical Neuroscience (2020) 270:139-152

144

II-1ad uo (so'0=d

‘€'9-10°0— 1D %S6) swurod

'€ pue 6-OHd UO Jomo[
200=d‘81°¢-6T0 1D
%66) swtod g/ ] pa1oos
dnoi3 uonuaaIiur o
‘ordures jooojoxd-1ad oy JO
‘Jou 9JoM
oym asoy) uey [[-[dg uo
1Mo (200'0=9d ‘9'9-G'1
1D %56) siutod 'y pue
6-OHd U0 1m0 (170
QOUQISYJIP ULAW pIEpUE)S
‘1000>4d TLEETT IO
%66) stod g4 paIods
dde 1.gD 2y1 03 pajeoo[e
syuanyed ‘ordwes [ej03 oy
JO "ouofe a3ueyd uorn
-BOIPAW Aq JUoW)Ea)
Uey) 9ANIJJ AIOUW SEM
19D 2uoydirews pappy
(€0'0>d*5T9=(09'¢S
‘D) 1-1ad «(100>d
‘L'L=(€69 D d:6-OHd)
dn-mof[oj yuow-g 9y} 0}
jusueanaid woij uors
-saxdap Jo Aj11oA9s renrur
J1omof ynm syuedronaed
10} 10739q PIOM JUW
-1ea1) SSOUINJPUTU Y],
(s00>d
‘T¢=(1"79€¢ ‘1) 4 :6-OHd)
dn-morjoy
Iuow-g Ay} 03 JUAWIE)
-o1d woiy uorssaxdap jo
K)JLI9AQS [enITUT JOYSTY [IIM
syuedronred Suowre oA
-00JJ0 2IOW SEM JUUIIRAT)
V¢ ‘SUOIIPUOD JUSWILan)
10q Ul punoj a1om [dg Jo
syuowoaoldwr Jueoyrusig

LT PU® ‘6
‘G 1 °0 SXe9m Ul 6-OHd

(Surmyonnsar aAnUS00
PUE ‘UOIIBATIOR [EIOTABYQQ
‘3urIojiuow-J[2s Jurpno
-[ur) 010303, dde 140
quoydyrews snid yoyims
UONBOIPIUW "SA QUO[E
[OJIMS UOTIROIPOUT SYOIM §

uoneorjdde ouoydyrews
€ ySnoy) pardjstunuipe
juswean djoy-Jos
paopInS paseq-ssourny
-puru snsioA (y¢g) uon
-BATJOR [RIOTABYSQ SYOIM §

sreydsoy pue soruro
omeydAsd (g ur syuened
Suowre JUAUNINIdAT
‘ouoydore) Aq passasse
1M 21098 6-OHd
01 <1008 [I-[A9 © £q
PaIEDIPUT SE JUB)ISISAI-JULS
-saxdopnue pue A-INSA
Aq pauyep se uoissaoidop
Jolewr Yym syuaned $91

Sursnroape rededsmau
PUE BIPOW SSEW BIA JUSWT
-)INIOAI PAPN[OUL dIoM
6-OHd W uo ¢ < Surroos
sjuoned (MOTAIOIUT OTISOU
-3ep ® AQ passasse (A
-INSQ) $19pI0SI [PIUSIN
JO [enueA [eO1ISHEIS oY)
£q pauyop se QAN Yim
pasouserp syuedronied 18

s3urpuy urejy

(aanseowt SSISSE 0] SMITATIUT
QW00 quoydore) ¢sser3oid 1oy
KIepu099s) uo syuedronaed o) s[rew?
11-1a9 ‘6-OHd SUONE[NIEIZUOD Ao
(ooam 1od juedroned
1od urwr (g “xew) [rews
pue Sur3essow 1x9) BIA
6-OHd ‘I-1ag  10e1u09 isideroy) [ewrury
JInseow

QW0oINO ATew

-11d JueAS[Y j10ddns uerorur)

ugisoq

ordures Apmg

[92] "Te 30 TuBIURIA

(ponunuoo) | sjqey



145

European Archives of Psychiatry and Clinical Neuroscience (2020) 270:139-152

(100=4)
Apueoyrusts paddoip
6-OHd UO 91008 9] ‘Syoom
§ < Q0URIAYpPE puUk JUI[SEq
1 [1<6-OHd WA s109f
-qns 104 "A)11oA9s woydwAs
paltodal-J[os ur uononpal
JUBOYIUTIS POaMOYS JWBIf
-owr) paguojoid e 10§

dde oy pasn oym s309[qng
(100>=d*9L9=4
:1ag) uonuaAIur 3sod
e dnoi3 [onuod oy uey
passardap sso Apueoyrusdis
a1om dnoi3 uonuaAIuI
oy Jo syuaned “(LO'0= U
Tenied) punojy sem 309p0
wnipaw y “swojdwAs
aarssaxdop oy Jo Juowr
-oaoxdwr paonpur-uorye)
-1[Iqeyal oY) Urejurewr o}
J[qedeo a1ouwr axom dnoi3

UOTIUQAIONUT Y} UT Sjuaned

(Tt000>d

‘¥’ 1=p :6-OHd) 21dues
QI1JUD Ay} UI PUNOJ 9IoM
uorssaxdop jo swoydwAs ur
suonoNpaI JuBdYIUSIS '
-OHd 9y} ul suononpai [en

-ueysqns pamoys syuedonied /-qvoO ‘6-OHd

6-OHd

$108IU00 AoUagIowa pue
1ag 3uryor0o9[9) BI1A 110ddng

(oam 12d $1%9)

7—1) Suidessow 1x9) pue

uru (¢ Jo [eo euoyd
[eniur auo erA Suryoeo)

j10ddns ueroruIp oN

(310ddng

pue 3uIsuaS 9[IqOIA)

..SSOI,, dde cuoydyrews
-1.9D 2y} Suisn JO SYOOM 1

QIB0I)E JUAI)
-edur jsod juenquue ‘sa
QIB0I19)J8 UOTIRII[IqRYQI
[eIO1ARYQq 9ATIUSOO
payroddns suoydyrews
SOYLV? JO SPIUON €

(Kyorxue

pue uoissaidop jo swoy

-dwi&s sonpa1 0y uon

-o9[9s dde pasnooy S[[Iys)

AIeDI[[oIu],, JO asn oy}
uo SuryorOd JO SYIM 8

3ursnoape

y3noxy) orqnd [exouad
9U) WOIJ PAININAI
{AoAaIns IuTuAAIOS
-QUITUO Ue £q passasse

(11 < 6-OHd) $ruedionted
passaidap Afreorui) 971

ueroruIo e £q paro}
-STUTWPE SISOUTRIP ‘Iop
-10SIp 2A109ye Jejodiun
0T-QOI ue yia sjuened

aredrayje Juaneduy g6

(sornsiSar yoreasal
[BOIUI[O JUSWIASTIISAPE
jurid ‘JouIa)ur) S9OINOS
Jo KJoLIBA B WOIJ JUQW
-)INI0AI {aIreuuonsanb

PIsSeq-qom pue MIIAIUIL
auoyd e £q passasse
“(6-OHd U0 0 <21005)
Kjarxue 10 uorssaidop

Jo swoydwAs pajeAs[d

pia sjuedonaed 66

[e1n joqid wre-o3urg

Apmis

dnoi3 jonuod aansadsoid

[e1n Joqid wre-o[3urg

[12] T8 10 a1yepm

[zc]
HOUISIE % AYOPRWYDS

[9] e 30 1Yo

s3urpuy urejy

QInseow
QWOdINO0 Arewt
-11d JuBAS[Y

j10ddns uerorur)

ugsoq

ordures Apmig

Apms jo adA7,

SOUQIJY

(ponunuoo) | sjqey

pringer

a's



146 European Archives of Psychiatry and Clinical Neuroscience (2020) 270:139-152

participants described to have “a little” experience with
computer technologies. Daily use of their smartphone
apps was reported by 75.4% (n=43) of the respondents.
On average, the participants used seven apps on their
smartphone on a regular basis (SD=7.5). Less than half
of the respondents (45.6%, n =26) stated that they did not
know apps for mental disorders. Knowledge of apps for
mental disorders was reported by 42.1%;(n =24) of the
participants. For applications that are specifically used for
depression, 59.6% (n =34) of the respondents stated that
they did not know any of these apps and 31.6% (n=18)
stated that they knew apps for depression. With regard to
their own use of apps in clinical practice, 70.2% (n=40)
of the participants replied that they had never used apps
in clinical practice before. Only 21.1% (n=12) stated that
they had used treatment apps before.

tion was found in both
groups. PHQ-9 Pre- to
follow-up within group
measurement for the
mobile group: (F [3, 73.6]

28.4, p<0.001); BDI-II
(F[2,47.09] =60.1,
p<0.001)

Significant symptom reduc-

Main findings

mary outcome

measure

Relevant pri-
8 Weeks of app-based CBT Clinician support via email PHQ-9, BDI-II

Attitudes

Of those, who had never used treatment apps before, 40.3%
(n=23) would consider their use “a lot” or “quite a lot”.
Another 33.3% (n=19) of the respondents would use treat-
ment apps “a little” or “very little”. Only 3.5% (n=2) stated
that they would not use apps at all in their practice. Regard-
ing the helpfulness for different levels of depression, the
respondents were asked to rate each level according to their
opinion. Most participants considered apps most helpful
for individuals with sub-clinical levels of depression (68%,
n=34) followed by mild-to-moderate depression (52%,
n=26) and finally for severe depression (10%, n=>5). The
majority of the respondents (64.9%, n=37) found that apps
should be freely available to anyone. Concerning the use of
treatment apps with the support of a health care professional,
45.6% (n=26) of the respondents voted against and 42.1%
(n=24) voted in favor of app use only with support of a
health care professional. Apps were rated more helpful in
a combined treatment approach than as a stand-alone inter-
vention. The majority of the respondents (66.0%, n=33)
expected treatment outcomes to be “better” or “much bet-
ter” when apps are added to the treatment of depression.
Negative attitudes of therapists towards digital treatment,
lack of therapist contact, limited security of personal data
and privacy protection and limited suitability for certain
patient groups were the most named barriers for therapeu-
tic app use. Easy access to treatment, increased availability
of therapy anytime and anywhere, and the reach of certain
patient groups received strongest agreement as facilitators
of therapeutic app use (Table 3).

Kruskal-Wallis tests showed no significant differences
between age groups or the country of residence and the
scoring for consideration of app use as well as the concern
about app use. Significant differences were found in the
levels of computer experience and how much one would

son two of the interven-

or phone calls until les-
tion

Clinician support

vs. computer-based CBT
(“Get Happy Program™)

Design

Version 5.0.0 (MINI); the

interview was done by

with MDD as defined by
phone

35 Participants diagnosed
DSM-IV and assessed
by the PHQ-9 and Mini
International Neu-
ropsychiatric Interview

Study sample

Type of study
Pilot RCT

Table 1 (continued)
Watts et al. [23]
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Table 3 Number of respondents (in %) rating facilitators and barriers for therapeutic app use

Strongly agree Agree Disagree Strongly
disagree
Facilitators
Easy access to treatment 37.2 49.2 13.6 0.0
Availability 24/7 37.2 49.2 13.6 0.0
Availability anywhere 44.1 44.1 11.8 0.0
Reach certain patient groups (e.g., young individuals) 37.3 52.5 10.2 0.0
Barriers
Negative attitudes of therapists towards digital treatment 34.0 46.0 16.0 4.0
Lack of therapist contact 42.0 44.0 14.0 0.0
Limited security of personal data and privacy protection 54.0 24.0 20.0 2.0
Apps are not suitable for all patient groups (e.g., older individuals) 34.0 42.0 24.0 0.0

Rating on a four-point Likert scale: 1 = “strongly agree” to 4 = “strongly disagree”. N=59

Table 4 Mean values for

. ” Consideration of app use Concern about app use
“consideration of app use” as
well as “concern about app use” Mean SD p Mean SD p
regarding gender, age, country
of residence, and amount of Gender 0.43 0.76
computer experience Male 3.6 1.2 3.1 1.0
Female 33 1.0 32 0.9
All 3.4 1.0 32 1.0
Age group 0.42 0.44
Age 21-29 3.7 1.5 3.1 0.4
Age 30-39 3.7 0.6 3.1 0.8
Age 4049 32 1.3 35 1.0
Age 50-59 3.4 0.7 2.8 12
Age 60-74 33 1.0 2.8 1.1
All age groups 34 1.0 32 0.9
Country 0.68 0.38
IE 33 1.3 32 1.2
DE 3.6 0.9 32 0.8
NL/BE/FR 2.8 1.3 2.7 0.8
All countries 34 1.0 32 0.9
Computer experience 0.03 0.57
“A little” 33 1.0 34 0.5
“Quite a lot” 32 0.9 3.1 1.0
“A lot” 4.0 1.2 3.1 1.0
All levels 34 1.0 32 0.9
Statistically significant value is in bold (p < 0.05)
P significance level of Wilcoxon-test (gender) or Kruskal-Wallis-test (age, country, experience)
Consideration of app use rated on a five-point Likert scale: 1 = “not at all” to 5 = “a lot”;
Concern about app use rated on a five-point Likert scale: 1 = “no concern” to 5 = “a lot”
DE Germany, /E Ireland, NL The Netherlands, BE Belgium, FR France
Computer Experience rated on a five-point Likert scale: 1 = “none” to 5 = “a lot”
SD standard deviation
consider using apps in clinical practice (Table 4). The Wil-  practice or how much concern one had about the use of apps

coxon Mann—Whitney test did not show gender differences  in clinical practice. Mean values and standard deviations for
in how much one would consider the use of apps in clinical ~ age, country of residence, gender, the amount of computer
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experience and the consideration of app use as well as con-
cern about app use are shown in Table 4.

Discussion

App-based interventions lead to a reduction of symptoms
of depression in all reviewed studies. These results appear
promising and are in line with previous reviews on other
e-mental health interventions [4, 5, 11, 27-31]. The adher-
ence and user satisfaction were good in more than half of
the included trials which may provide a link to their accept-
ability, indicated by these two factors [29]. Acceptability of
an intervention among patients is an important factor for sus-
tainability and successful implementation in practice [32].
The vast majority of the studies included some sort of clini-
cian support during the intervention periods, which makes
it difficult to completely isolate the intervention effects
due to the new technologies [5]. Using apps in a combined
treatment approach might be the preferred method of their
application. Previous research has also shown that clinician
support improves adherence and outcomes [6, 33]. Health
care professionals play a vital role when it comes to the
application of new and effective therapeutic approaches [32].
They are the primary advisors to patients and directly influ-
ence their attitude formation towards a treatment method
[34]. When acceptability is low, the overall effectiveness of
an intervention may be hampered [32].

Despite the promising findings of the reviewed studies, it
needs to be pointed out that the evidence base is still limited.
In addition, the quality of the evidence in the selected studies
differed widely and included a number of small-scale pilot
trials and single arm trials with no comparator. Some of
the studies that used a control group, compared to an active
control condition which was not an established treatment
approach in all cases. The effects of the interventions may
be smaller compared to active controls than to inactive con-
trol groups which has also been shown previously [27]. The
interpretation of the results should thus be made carefully.

Overall, survey respondents’ attitudes towards app use
in the treatment of depression were quite positive. Similar
positive attitudes of health care professionals towards tech-
nology use have also been reported in other studies [15-19].
The health care professionals in the survey reported a good
understanding of technology and regular use of smartphones.
But only a few participants had knowledge about app-based
interventions or actual experience with them in the treat-
ment of depression or other mental disorders. Awareness
of existing therapeutic technologies seems to be quite low.
One of many reasons for this might be the fact that validated
and reliable apps are often not freely available because they
were designed for study purposes [35]. In most countries,

apps or other e-health technologies are not yet integrated
into standard health care provision.

A considerable number of respondents were open towards
app use and would consider using them a lot in clinical
practice. Participants regarded apps as most suitable for
sub-clinical levels of depression followed by mild levels of
depression. That apps were considered to be more suitable
for mild-to-moderate symptoms than for severe symptoms
was also found in previous studies [5, 13, 27]. Our survey
participants expected app use in combination with face-to-
face treatment to be more effective than the stand-alone app
treatment. A combined treatment approach thus appears to
be the preferred treatment option by health care profession-
als. Guidance and professional support are supposedly key
factors in the use of e-health interventions [33, 36]. As indi-
cated above, a combined treatment approach might not only
be more effective for patients but also more acceptable for
professionals and by this easier to implement in practice.

We found significant differences between the levels of
computer experience and how much one would consider app
use in clinical practice. Thus, more familiarity with technol-
ogy positively influences the attitude towards apps and the
expectation of their therapeutic benefits. Accordingly, prior
experience with (health-) technologies is an important facili-
tator for acceptance of e-health interventions which has also
been reported in other studies [15, 34, 37]. The acceptance
and willingness to use these interventions could be improved
by education and training in the field. In a study by Perle
et al. (2013), the majority of included psychologists stated
that they were more willing to use e-health interventions
with additional training and education [38]. In another study
by Titzler et al. (2018), the necessity of providing educa-
tional and training sessions to become familiar with new
technologies was pointed out by participating psychothera-
pists who were asked about their perspectives on blended
therapies including internet- and mobile-based interventions
[39]. Exposure through demonstration of an intervention and
the provision of information material may also positively
influence attitudes as has been shown in studies on comput-
erised cognitive behavioral treatment [40]. The distribution
of evidence-based information as well as the provision of
training sessions, seminars and workshops for e-health could
be used to positively influence attitudes and uptake of web-
and mobile-based interventions.

Studies have found that male health care professionals
show higher acceptance of e-health interventions than female
health care professionals [15, 34, 41]. Younger age may also
positively influence acceptance of e-health interventions [15,
34, 38, 40]. Our analyses could not confirm these previously
reported gender or age differences. Effects in our analyses
were small-to-moderate without reaching significance level.
However, a post hoc power calculation revealed that age and
gender would have reached significance level in a sample of
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150-200 participants, whereas the obtained sample size was
sufficient to ensure the large effect for “computer experi-
ence” and “consideration of app use” as reported.

The participants in our survey considered the lack of
therapist contact, negative attitudes of therapists towards
digital treatment and limited data and privacy protection as
the biggest drawbacks in app use. Especially the concerns
about data protection are a frequently cited problem [10,
13, 39, 42, 43]. Given the enormously growing app mar-
ket, it is difficult to select those apps that are reliable and
effective [43]. In fact, there are no regulations or mandatory
guidelines for quality or data protection to date. Many apps
fail to provide accurate privacy policies [10]. This barrier is
increasingly recognized by stakeholders and there are now
attempts to develop guidelines and quality criteria including
data protection for internet interventions [7, 10, 44].

Limitations

This study has several limitations. The number of included
studies in the review was small and the quality varied widely.
The limited amount of available research may lower the gen-
eralizability of the presented results. In addition, the inter-
vention periods were relatively short with a maximum of 3
months. The sustainability of effects and long-term adher-
ence needs to be confirmed in studies over a longer period
of time. Furthermore, only two studies recruited the sample
from a clinical setting with an actual clinician-administered
diagnosis. The remaining studies recruited from the general
population and partly used self-assessment tools for inclu-
sion. This may limit the meaning of the results in relation to
real disease. The apps that were used in the included trials
varied and it is not yet clear which components of the inter-
ventions are effective and which mode or frequency of use
is most beneficial for adherence and outcomes. As the field
of research on mobile interventions is relatively new, these
aspects need to be addressed in future research. The review
focused especially on treatment apps for depression which
might have excluded other good internet interventions that
have been studied. In addition, the outcomes of our study
may not be applicable to other types of mobile interventions
or other mental disorders.

Our survey results should be interpreted with caution.
Despite all recruitment efforts, the number of responding
health care professionals was small. Furthermore, the major-
ity of our respondents were female and German, which may
limit the generalizability of the results. Finally, most of the
respondents did not have any experience with smartphone
applications in clinical practice. Thus, participants replied
from a more theoretical point of view, which needs to be
taken into account in the interpretation of the results.

@ Springer

Conclusion

Apps appear to be a promising self-management tool for
reducing depressive symptoms and seem to be acceptable
for both app users and professionals. Despite some concerns,
health care professionals’ attitudes towards the use of mobile
interventions in clinical practice are rather positive. Thera-
peutic benefits of apps are seen especially in their applica-
tion in combination with other treatment methods and for
mild-to-moderate levels of depression. Positive attitudes are
necessary for future implementation. However, health pro-
fessionals lack knowledge and experience related to app use
in the treatment of mental disorders. The provision of infor-
mation on the potential benefits of e-health interventions as
well as the training of professionals in the application of new
technologies may increase health care professionals’ aware-
ness and knowledge about mobile apps for the treatment of
mental disorders.
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