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Abstract

Background: There is a disconnect between the ability to swiftly develop e-therapies for the treatment of depression, anxiety
and stress, and the scrupulous evaluation of their clinical utility. This creates a risk that the e-therapies routinely provided withi
publicly funded psychological health care have evaded appropriate rigorous evaluation in their development.

Objective: This study aims to conduct a meta-analytic review of the gold standard evidence of the acceptability and clinical
effectiveness of e-therapies recommended for use in the National Health Service (NHS) in the United Kingdom.

Methods: Systematic searches identified appropriate randomized controlled trials (RCTs). Depression, anxiety, and stres
outcomes at the end of treatment and follow-up were synthesized using a random-effects meta-analysis. The grading
recommendations assessment, development, and evaluation approach was used to assess the quality of each meta-an:
comparison. Moderators of treatment effect were examined using subgroup and meta-regression analysis. Dropout rates
e-therapies (as a proxy for acceptability) were compared against controls.

Results: A total of 24 studies evaluating 7 of 48 NHS-recommended e-therapies were qualitatively and quantitatively synthesizec
Depression, anxiety, and stress outcomes for e-therapies were superior to controls (depression: standardized mean differe
[SMD] 0.38, 95% CI 0.24 to 0.52, N=7075; anxiety and stress: SMD 0.43, 95% CI 0.24 to 0.63, n=4863), and these small effec
were maintained at follow-up. Average dropout rates for e-therapies (31%, SD 17.35) were significantly higher than those ©
controls (17%, SD 13.31). Limited moderators of the treatment effect were found.

Conclusions: Many NHS-recommended e-therapies have not been through an RCT-style evaluation. The e-therapies that ha
been appropriately evaluated generate small but significant, durable, beneficial treatment effects.

Trial Registration: International Prospective Register of Systematic Reviews (PROSPERO) registration CRD42019130184;
https://lwww.crd.york.ac.uk/prospero/display_record.php?RecordID=130184

(J Med Internet Res 2020;22(10):€17049) doi: 10.2196/17049
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: effect of NHS-recommended e-therapies (ie, the 48 e-therapies
Introduction identified by Bennion et allf)]), as no previous specific
The potential contribution of digital technology in enabling'€t@-analysis of the efficacy of NHS-recommended e-therapies
access to evidenced-based psychological care for mental h been attempted. As randomized controlled trials (RCTs)
problems is high on national and international research, poli@{f viewed as thgold standard evaluation [15], we sought to
commissioning, and service management ageijds fnodern ©ONly use RCT studies to increase the quality of the
life, as digital tools (eg, mobile phones, tablets, laptops, am@ta-analysg Second because e-therapies are criticized for
wearable devices) have become ubiquitous, psychologi@§Nerating high dropout rates€], we sought to compare
interventions delivered by such devices (ie, e-therapies) offéPPOUL rates in contrast to controls to appraise acceptability.
greater convenience and enable constant access to treatfl@Afly: we sought to investigate the impact of potential
compared with traditional face-to-face therapy with healffoderating factors (eg, gender, age, severity, treatment
professionals J]. The increasing demand for primary Car@ppro_ach, treatment duration, setting, focgs problem, and risk
psychological services globally has provided the context witiffh Pias) on  e-therapy outcomes via subgroup and
which e-therapies have been integrated into the offer of a sff{gta-regression analyses.

of low-intensity (LI) psychological interventions3], often

delivered within stepped-care systemd,5]. Although Methods

technological innovation in methods of treatment delive

usefully expands availability, it also creates the risk %’ﬂe review was registered on the International Prospective

. . - . . . Register of Systematic Reviews (PROSPERO;
commercial promotion and availability of ineffective or pOSSIbl&RD42019130184) The PRISMA (Preferred Reportin
harmful  psychological interventions 6][ Therefore, : b 9

e 2 . .Golllidelines for Systematic Reviews and Meta-Analyses) are
commissioners, clinicians, and patients need access to reliable

and contemporary guidance regarding the empirical status gﬁgd throughout/]

clinical utility of e-therapies. Study Selection

The potential organizational, therapeutic, and health econoiic3-stage search strategy was developed to identify RCTs
benefits of e-therapies initially triggered a global wave @valuating all of the e-therapies recommended by the NHS for
investment and interesf|[ In the United Kingdom, for example, the treatment of depression, anxiety, and stress. First, each of
the National Health Service (NHS) Commissioning Boai#e 48 NHS-recommended e-therapies identified by Bennion
launched the NHS Health Apps Library in March 2013 ar@i al [L0] was used to determine those e-therapies to be included
NHS Mental Health Apps Library in March 2015. Howeveih the search strategy. The name of each e-therapy and its
the libraries were removed in 2015 after questions were raigégfform type (website or app) were combined to develop a
concerning e-therapy data security governaBtard clinical series of search terms (eg, “Beating the Blues” AND “Website”)
effectivenessd. NHS England launched 2 new digital platform$18]. Electronic searches were conducted using PsycINFO, Web
in April 2017, a new beta of the NHS Digital Apps Library anéf Science, and PubMed databases to identify relevant e-therapy
a mobile health space, in an effort to close the gap betwé@gitcome studies published up until April 2019 (date of final
e-therapy development and thorough evaluation. Before g&arch was April 11, 2019; sbtultimedia Appendix Ior an
removal of the initial NHS App Libraries, a list of 48Xample search strategy). Second, reference lists of identified
NHS-recommended e-therapies was compiled for the Natiofdies and previous e-therapy reviews were also searched.
Institute for Health and Care Excellence (NICE) assessmenti bird, as many e-therapies are not developed under their
digitally enabled psychological therapies for use in Improvifgmmercial name, a survey was disseminated to the 48 app
Access to Psychological Therapies (IAPT) serviced.[A developers of the identified NHS-recommended e-therapies to
recent quality assessment of the development processidentify additional gray literature not captured by the terms used
NHS-recommended e-therapies strongly advocated developrée database searchéd][ This process was to supplement

to routinely adopt clinical trial methods to test acceptability atide identification of all studies associated with any one
efficacy of e-therapies before wider disseminatibf].[NICE €-therapy, even when the commercial name was not used in the
has also recently published an evidence standards framewggorting. A total of 36 out of 48 (75%) app developers
for e-therapies providing guidance concerning efficacy afgsponded to the survey, and the full process was reported by
effectiveness standards]. Bennion et al11]. Titles and abstracts were screened initially

. . . L . . (MB), with the full texts of identified studies then screened
This review aims to quantitatively synthesize the evidence b%ﬁ%\inst inclusion and exclusion eligibility criteria (MB). Queries

of e-therapies recommended for use in the NHS for depressjiy, ding study eligibility were resolved through discussion
anxiety, and stress in adults to better inform the commssmnmong reviewers (MB, SK, and AM).

and use of e-therapies in clinical services. It was relevantto = o
restrict this review to adults as the NHS-recommend&digibility Criteria

e-therapies are intended for adults. Previously, an individés|,dies were included if the web-based or smartphone app
participant meta-analysis of the e-therapy clinical trial evidengfervention used was one of the 48 NHS-recommended
base for depression showed that e-therapy was significarthherapies 0] for depression, anxiety, and stress; therefore,
more effective than controlsly], and there is clinical trial z)| studies of other types of e-therapies and for other clinical
evidence for the efficacy of e-therapy as a treatment for anxigbnditions were excluded. Studies were eligible for inclusion
[14]. This study had 3 aims. First, we sought to quantify tieand only if, they used an RCT design to examine the efficacy

http://www.jmir.org/2020/10/e17049/ J Med Internet Res 2020 | vol. 22 | iss. 10 | e17049 | p. 2
(page number not for citation purposes)



http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Simmonds-Buckley et al

of e-therapy with an adult population (ie, aged >18 years). Eeements were rated as having low risk, unclear, or high risk
be included, the developer of the e-therapy had to be locataifldias. One rater assessed all the included studies, with all
via a Google search when entering the app name as the sesttaties double rated by 2 other raters (rater 1 assessed 63%
term, and the app had to reference the targeted condition[(&/24] and rater 2 assessed 37% [9/24]). Cohen kappa
depression, anxiety, or stress) in its marketing literature ordmeefficient ) was used to assess the interrater agreement on
based on a therapeutic tool known to benefit the targetesk of bias overall scores between the primary rater and 2
condition. Posttreatment outcomes were required to have bsecond rater®p)], and these were interpreted using the Landis
assessed using a validated measure of anxiety and/or depressidrKoch R3] categories: <0 as indicating no agreement, O to
symptoms. Comparators included ampntrol condition, 0.20 as slight, 0.21 to 0.40 as fair, 0.41 to 0.60 as moderate,
comprising a wait list or no treatment, placebo .61 to 0.80 as substantial, and 0.81 to 1 as almost perfect
attention-control activity, or treatment as usual (TAU). Onlggreement. There was substantial agreement between the
English language articles were included. primary rater and rater 1k£.63) and moderate agreement
o between the primary rater and ratek2.54). Any differences
utcomes in rating were discussed by the raters to reach a consensus on
The 2 main outcomes of interest were participant-reportgf overall risk of bias rating for each included study. The
outcomes of (1) depression and/or (2) anxiety and stress tageitling of recommendations assessment, development, and
at posttreatment and at follow-up (where available, to assggaluation (GRADE) approach was used to rate the quality of
the durability of e-therapy effectiveness). Where multipi@e evidence included in each meta-analysis condugegd |
measures of one outcome were used (ie, 2 measuresTi¥ quality of evidence was assessed on 5 domains: (1) risk of
depression), the most frequently used measure acrosshig in the individual included studies, (2) publication bias, (3)
included studies was prioritized. Therefore, each study omi¢onsistency, (4) imprecision, and (5) indirectness of treatment
contributed one effect size per outcome. Dropout (as a pr@gtimate effects. The meta-analysis was graded by 2 reviewers

for acceptability) was classified as the percentage of e-therggk and MS) and a consensus agreed (rated as high, moderate,
and comparator condition noncompleters, as determined by |8\ or very low quality).

definition applied in the original study. )

) Effect Sizes
Data Extraction Standardized mean differences (SMDs) were used to assess
A priority data extraction tool was designed for the purpose @fferences in outcome between e-therapy and the comparator
the review. MB extracted data from the original studies ag@nditions at posttreatment and follow-up. SMDs were
then reviewers (SK and AM) independently verified the findingsemputed by calculating Coher(mean outcome score of the
Data were coded according to the following criteria:stidly comparator condition subtracted from the mean outcome score
information—sample size, trial design, context, comparatef the e-therapy and dividing by the pooled standard deviation).
type, study length, analytic approach (intention to treat [ITWhere available, effect sizes were computed using ITT outcome
or completers), and trial quality; (2)participant data. To account for potential biases in studies with small sample
characteristics—mean age, percentage of males, populatigiyes, SMDs were converted to Hedgesing the) adjustment
sample, presenting problem, and diagnostic information [15]. Effect sizes were calculated so that a beneficial effect of
relevant  inclusion criteria; (3) outcome e-therapy was represented by a positive SMD and vice versa.
characteristics—outcome measure and, if applicable, length gfterpretations of effect size magnitude were classified as 0.20
follow-up; and (4)intervention features—e-therapy program, to 0.49=small, 0.50 to 0.79 = medium, and >0.80=lagg [
regularity of instructed use, duration, intervention componewthen studies had multiple treatment arms delivering e-therapies
details of the comparator condition, and self-help typology. Thfat could be considered comparable (ie, the same e-therapy
self-help typology for each e-therapy was coded based on ig different component combinations, such as reminders and
framework by Newman et all§]: minimal contact therapy, telephone support), the data were collapsed into a single group
predominantly self-help, predominantly therapist-administergding Cochrane guideline€(. When studies had multiple
treatment, or self-administered therapy. This was selectedrttment arms that could not be collapsed (ie, three-arm trial
provide an assessment of the level and extent of therapist supgsifiparing 2 different types of recommended e-therapy to a
within the e-therapies. Outcome data on depression, anxigbhtrol), the treatment arms were included independently. The
and stress symptoms and dropout rates were extracte@adtple size of the shared comparator condition was split evenly
treatment completion and follow-up (ie, at 6 months or thgross independent treatment arm comparisons to avoid
closest assessment point available). participant data being included twice.

Study and Evidence Quality Data Synthesis

The Cochrane risk of bias tod( was used to assess thevieta-Essentials workbooks were used to synthesize e-therapy
methodological quality of the original studies using thgeatment effects in a random-effects meta-analysis to account
Cochrane Review Manager (RevMan) progra#i].[ All  for the extent of expected study heterogenéi@. [Individual

included studies were assessed on 7 elements: (1) randomizadi@ly effect sizes were weighted using the inverse of the
(2) allocation concealment, (3) blinding of participants angriance to produce overall pooled treatment effect estimates
personnel, (4) blinding of outcome assessment, (5) data attritigid 95% Cls. The threshold for statistical significance was set

(6) selective outcome reporting, and (7) other threats to validity s nyvajue of .05. The? statistic was employed as an indicator
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of the percentage of between-study heterogeneity, whereagtrdormed to assess the impact of outliers on the pooled effect
Q statistic provided a test of the statistical significance of tk&zes (with extreme outliers removed) and to further explore
presence of study variation. Thresholds of heterogeneity weeatment effect durability (comparisons of follow-up effects
interpreted as <40% may not be relevant, 30% to 6Q%parately at short-term [1-2 months], medium-term [6 months],
representing moderate heterogeneity, 50% to 90% represendind long-term [>8 months] follow-up).

substantial heterogeneity, and 75% to 100% representfggblication Bias

considerable heterogeneif. As recommended by Cochrane,

the magnitude and direction of effect sizes were used to intereyeral methods were employed to assess for the presence of
the implications ofi? percentages. The overall pooled effeublication bias in the posttreatment comparisons that had a

sizes of e-therapy were translated inbonbers needed to treat sufficient number of studies (k>10). Visual inspection of.the
(NNTs) [29]. NNT is an approximation of how many patient@SYmmetry of a funnel plot (SE plotted against effect sizes)
would need treatment with e-therapy to generate an additiod@Y® an indication of the extent of potential publication bias,
outcome of benefit when compared with another interventidfi€réas the accompanying Trim and Fill imputatiGa] [

(ie, the comparator condition). A Mann-Whitney U test waiccounted for any reporting bias to provide an adjusted treatment

used to assess for differences in dropout rates between e—the‘?éﬂg]at?' Finally, additional statistical testing of asymmetrical
and controls. study distribution was undertaken using Egger regressign [

M oder ator and Sensitivity Analyses Results

Preplanned random-effects moderator analyses were performed )

using the Meta-Essentials workbooks to evaluate between-staddy Selection

variation in treatment effects in posttreatment comparisons wlthe electronic searches returned a total of 944 records. This
a minimum of 10 studie®{]. Moderators were selected base@as combined with the 152 records collected by surveying app
on methodological, clinical, and intervention features that wetevelopers and 7 records from a manual reference list and
likely to vary between studies. Meta-regressions were appliegiew searches, giving a combined total of 1103 recéidare

to 5 continuous variables: mean age, mean number of sessignBuplicates were removed, leaving a total of 910 records to
completed, percentage of males, baseline symptom sevdityscreened. After excluding records that did not meet the
(standardized Z scores), and risk of bias (number of iteislusion criteria based on abstracts, 159 full-text articles were
meeting criteria for low risk of bias: 0-7). Subgroup analysestrieved and assessed. Overall, 26 trials were considered
were applied to 6 categorical variables: 4 of them were specifididjible, and 2 were excluded because they contained duplicate
a priori (control type, e-therapy type, self-help typology, artthta from another trial. Thus, a total of 24 studies that tested
recruitment setting) and 2 were conducted post hoc (fodbs efficacy of 7 of the 48 NHS-recommended e-therapies
problem and analysis method). Owing to multiple testing, t{i8eating the Blues, FearFighter, MoodGYM, IESO, Headspace,
athreshold for significance of the meta-regressidailver Cloud, and Work Guru) in an RCT design were included
beta-coefficients and the between-subgroup differences wathe meta-analysis. Details of the included studies can be found
lowered to P<.01. A series of sensitivity analyses wer& Multimedia Appendix 432-55].
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Figurel. PRISMA (Preferred Reporting Guidelines for Systematic Reviews and Meta-Analyses) flowchart of study selection. NHS: National Health
Service; RCT: randomized controlled trial.

Records identified through Records identified through Records identified through
= database searching analysis of develaper surveys other sources
E (n=944) (n=152) (n=T7)

)
= |
b
=
s .
=
- . . g
Total records identified
(n=1103)
- > Duplicate records removed
= + (n=193)
=
2 Records screened
H .
9 (n=910)
wn
Records excluded
(n=751)
v

Full-text articles assessed for eligibility Full-text articles excluded, with reasons
= (n=159) (n=133)
= Not an RCT with a suitable comparator
= (n=102)
=y Not an NHS recommended e-therapy (n=16)
= No posttreatment depression or anxiety

4 measure (n=9)
Papers initially considered for the review Sample age under 18 {n=3)
(n=26) Not investigating depression, anxiety, or
stress (n=2)
Not peer reviewed (n=1)
] »| Paper excluded as data from same trial
= wublished twic =2
E v published twice (n=2)
— Eligible trials included in guantitative
synthesis (meta-analysis)
(n=24)

The risk of bias ratings are presentedlable 1 Of the 24 unclear blinding of participants and personnel or outcome
included studies, quality ranged between 1 and 7 quality iteassessment and incomplete outcome data were the most common
meeting low risk of bias criteria (maximum of 7). The overateasons for risk of bias. For the most poorly rated item across
study quality was moderate to good, with 13 studies meetstgdies, only 3 trials demonstrated suitable blinding of
low risk of bias criteria on at least five items. A lack of gparticipants and personnel.
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Table 1. Risk of bias assessment of the included studies.

Study Risk of bias items

12 2 3° 4 5° 6 7
Proudfoot et al (2003BE] 4h + _h A + + +
Grime (2004) 83 + + ? ? ? ? +
Proudfoot et al (2004 BH] + + - ? + + +
Marks et al (2004)35] + + - + ? + ?
Schneider et al (200536] + + - + + + +
Mackinnon et al (2008337 ? ? - 2 + + +
Kessler et al (200988 + + + + + + +
Ellis et al (2011)39] ? ? - ? ? ? +
Farrer et al (201140 + + ? ? + ? +
Hgifadt et al (2013)41] + + - ? + + +
Lintvedt et al (2013)42] + + - ? + + +
Powell et al (2013)43] + + - ? + + +
Sethi (2013)44] + + - - + + +
Howells et al (2016)45] + + + ? - ? +
Phillips et al (2014)46] + + + + + + +
Twomey et al (2014)M4[7] + + - - - + 2
Gilbody et al (2015)48] + + - - + + +
Richards et al (20154 + + ? ? + + +
Richards et al (201650 + + ? ? + + +
Carolan et al (2017pf] + + - ? + + +
Flett et al (2018)92] + ? - 2 + + +
Forand et al (2018pp] + ? - - + + +
Bostock et al (201954 + ? - ? + ? +
Lobner et al (2019)55] + + - ? + + ?

8Random sequence generation (selection bias).
PAllocation concealment (selection bias).

CBlinding of participants and personnel (performance bias).
dBlinding of outcome assessment (performance bias).
€Incomplete outcome data (attrition bias).

fSelective outcome reporting.

90ther potential threats to validity.

hy=low risk; —=high risk; ?=unclear risk.

. version numbers used in each study and whether a
Study Characteristics CONSORT-EHEALTH (Consolidated Standards of Reporting
Out of the 48 NHS e-therapies identified by Bennion et@ [ Trials of Electronic and Mobile Health Applications and Online

a total of 7 (15%) were based on RCT evidence of efficagglehealth) checklistp] was provided (for studies published
which  comprised 6 web-based e-therapies and pdst-2011 after the checklist was developed) is reported in
smartphone-based e-theraphalfle 3. MoodGYM was the Multimedia Appendix 332-55]. Reporting of version numbers
e-therapy with the greatest degree of evaluakef studies), was generally inconsistent, meaning establishing whether the
with 2 of the e-therapies having a single RCT evaluation (ietherapies had been updated between studies was difficult.
leso and WorkGuru). All 6 web-based e-therapies had b@Bating the Blues had been updated between studies, with
clinical and academic personnel adding expertise duriagrsion 1.0 used in the early studies (2003-20823f] and
technological development, but the smartphone-based e-thefaigion 2.5 used in the most recent study (2048) Updates

had no clinical or academic personnel being involved in ¥ MoodGYM were unable to be established because of
technological development phadd]l A summary of e-therapy inconsistent reporting of version numbers, but there was an
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indication that the studies between 2011 and 2018 used ver&warnotek=2), or online self-relaxation (without exposure, ie,
Il [41,42,55]. It appeared that Headspace was updated frarsham treatment; eg, managing anxiety or de-STRESS,;
version 1.0 or above in 2014 to a version equal to or above [A8=12 trials, clinical participants were recruited from primary
in studies from 2019. Studies of FearFighter, SilverCloud, IES€re k=7), psychiatric outpatientk£2), a university counseling
and WorkGuru either did not refer to version numbers or warenter k=1), public sector employeek=1), and a telephone
only evaluated in 1 RCT, so updates could not be conclusivebunseling servic&€l). In the remaining 12 trials, community
determined. participants were recruited from university studerks3],
occupational health attende&s3J), the internetk=2), electoral

All but one of the-therapies were based on the cognltlv&e « =1), youth centerkel), charity usersk(=1), and

behavioral theory (CBT)1[1]. E-therapy treatments laste o ~
between 10 and 70 days (mean 44.52, SD 16.11), compris:{r?r(?tmem seeking adults (k=1). Mean ages across the samples

between 3 and 45 sessions (mean 8.37, SD 7.98) lasting 1€tged from 20 to 45 years (mean 35.71, SD 7.76).

60 min each (mean 48.21, SD 15.26). The majority Bftherapies were delivered for symptoms of depreskit(y,
e-therapies were administered weelkiy19), whereas 3 of the anxiety or panic and phobie=3), stressk=2), or a combination
trials required daily e-therapy usage (2 trials did not report thieanxiety and depression symptorks®). Three of the trials
instructed frequency of usage). Self-help typology wakd not require participants to have any symptoms or indicators
characterized as self-administered therajfy7( studies), of poor mental health. The Beck Depression Inventory (I or II)
predominantly self-helgk€11 studies), minimal contact therapywas the most commonly used depression outcome measure
(k=5 studies), and predominantly therapist-delivered treatmékt7), followed by the Centre for Epidemiologic Studies
(k=1 study). Depression Scale (CES4&;6). The most commonly employed

The control conditions employed in the studies were Waitlistarr]xIety outcome measures were the Generalized Anxiety

no treatment K=13), TAU (=5), and placebo or iIsorder-7 k=4) and the Depression Anxiety Stress

attention-control tasksk€9; note:k=3 studies had multiple Scales—anxiety subscale=g). Follow-up assessments were

- . ... __conducted in 18 trialk€2 had insufficient data to be included
control conditions). TAU comprised usual general practitiongr ; )
; . 1n the follow-up analysis). The duration of follow-up ranged
(GP) care, allowing access to any treatment prescribed, o
. .. between 1 and 20 months (mean 5 months). Dropout rates
referred to by a GP. Placebo or attention-control conditions

0, 0, -
included depression information websites (eg, Bluep&ges3, ranged from 0% t0 64%. The average e-therapy dropout rate
: . was 31% (SD 17.35), and the average dropout rate for controls
online peer support forums (eg, MoodGardert ), tracking L= .
_ was 17% (SD 13.31). Therefore, significantly more participants
or structured weekly phone call&=@), neutral tasks or

ey N dropped out during e-therapies compared with controls
note-taking organization apps (eg, Catch notes software(Br:181_00022_3_026;'3:_002)_

Table 2. Types of e-therapies used in included studies.

E-therapy Number of  Delivery Clinical involve-  Academic involve- Psychological theory or  Evidence of updates be-
trials? platform ment ment clinical approach used tween studies

Beating the Blues 5 Web-based yb Y CBT® Yes

Fear Fighter 2 Web-based Y Y CBT Could not be determined
Headspace 3 Phone-basedpd N Mindfulness Yes

IESO 1 Web-based Y Y CBT N/AE

MoodGYM 11 Web-based Y Y CBT Could not be determined
SilverCloud Health 2 Web-based Y Y CBT N/A

WorkGuru 1 Web-based Y Y CBT, mindfulness, and PP N/A

3A total of 2 e-therapies were evaluated in one trial; therefore, the total number of trials exceeded the overall number of included studies.
by yes.

CCBT: cognitive behavioral therapy.

dN: no.

EN/A: not applicable, as e-therapy content was not assessed in multiple studies.

Pp: positive psychology.

. quality of evidence. All comparisons were based on RCT
Meta-Analysis of E-Therapy Versus Controls evidence so they started as high-quality evidence. Across the
Meta-analytic comparisons were performed to aggregate feta-analyses, limited issues were found in terms of study
effect of e-therapy vs controls on (1) depression and (2) anxigiitations or publication bias, but some limitations were found
and stress symptoms at posttreatment and follow-up. GRARJE heterogeneity, treatment comparisons, and imprecision. As
assessments are reported for each comparison, indicatingathgesult, the level of evidence was downgraded for all
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comparisons, with the majority demonstrating moderate qualitgatment effect in favor of greater depression reductions
Comparisons were downgraded one level specifically duefadiowing e-therapy (SMD 0.38; 95% CI 0.24 to 0.52; Z=5.78;

significant and considerablé statistic indicating marked P<.001; GRADE=moderate). The NNT was 4.72, indicating
heterogeneity in the original studies, variability in primarihat for every 5 patients who received e-therapy, there was one
outcome measure, differing control groups, and varied effeggditional beneficial depression outcome compared with if they
based on lower and upper bounds of confidence intervals. haé received a control condition. Between-study variation was
comparison was downgraded 2 levels to low-quality evidensignificant, indicating substantial heterogeneity between studies
because of additional limitations created by the small numi§E=73%; 95% CI 60% to 82%; Q=92.30.001). Furthermore,

of studies restricting subsequent moderator analyses a@dfollow-up treatment arm comparisons (extracted from 13
variability in follow-up time. studies) provided follow-up data on depression outcomes for
e-therapies versus control conditions for 5709 participants
(e-therapy, n=2850; control, n=2859). There was a small
Posttreatment and Follow-Up Comparisons significant pooled SMD in favor of depression outcomes at

Overall, 26 treatment arm comparisons (extracted from $30W-up compared with controls-gure 2 SMD 0.25; 95%
studies) totaling 7075 participants evaluated posttreatmgr#t 0'0_8 to 041, 7=3.23; P=.00L; NN_T__7'12'
e-therapy depression outcomes in comparison with a confféfADE=moderate).  The between-study ~variation was
condition (e-therapy, n=3545; control, n=3530). The poo@égnlflcant, indicating moderate-to-substantial heterogeneity
SMD presented irFigure 2 signified a small, significant (1°=69%; 95% CI 48% to 81%; Q=48.1R.001).

Effect of E-Therapy on Depression Outcomes

Figure 2. Forest plot of post-treatment and follow-up depression outcome effect sizes (ES) for e-therapy versus controls.

Depression outcomes

Study ES 95% CI
1.1 E-therapy vs. controls (post-treatment)
Ellis (2011) vs. placebo (2) -0.15 [-1.09 - 0.79) -
Gilbody (2015) Beating the Blues =014 [-0.42 - 0.14] [ ]
Gilbody (2015) MoodGYM =0.12 [-0.40 - 0.18] L]
Mackinnon (2008) vs. placebo (2) 0.03 [-0.27 - 0:33] L]
Phillips (2014) 0.05 [-0.17 - 0.27] L
Powell (2013) 047 [0.08 - 0.25] .
Flett (2018) 0.23 [-0.11 -0.57) -
Carolan (2017) 0.24 [-0.22 - 0.70] -
Mackinnon (2008) vs. placebo (3) 0.32 [0.02 - 0.62) -
Howells (2004) 0.35 [<0.01 - 0.71] L
Lobner (2019) 0.36 [0.20 - 0.52] =
Richards {2016) 0.41 [0.07 - 0.75] L]
Ellis (2011) vs. waitlist (3) 0.43 [-0.58 - 1.44] -
Twomey (2014) 0.43 [-0.07 - 0.93] Ll
Bostock (2019) 0.47 [0.21 - 0.73) L]
Proudlcot (2004) 047 [0.18 - 0.75] L
Farrer (2011) vs. placebo (3) 0.49 [-0.05 - 1.03] .
Sethi (2013) 0.51 [-0.07 - 1.09] L]
Haifodt (2013) 0.52 [0.12 - 0.92] L]
Proudfoot (2003) 0.54 [0.12 - 0.98] L]
Lintvedt (2013} 0.57 [0.25 - 0.88] L]
Kessler (2009) 0.61 [0.33 - 0.88] L
Richards (2015) 0.65 [0.35 - 0.95) -
Grime (2004) 0.81 [0.14 - 1.48] -
Farrer (2011) vs. no treatment (4) 0.88 [0.28 - 1.48] =
Forand (2018) 1.59 [1.08 - 2.09] L]
Overall 0.38 [0.24 - 0.52) <
1.2 E-therapy vs. controls (follow-up)
Gilbody (2015) MoodGYM 0.23 [-0.53 - 0.07] -
Gilbody (2015) Beating the Blues -0.1 [-0.40 - 0.20] L ]
Mackinnon (2008) vs, placebo (2) 0.05 [~0.38 - 0.29] -
Hoifodt (2013) 0.04 [~0.36 = 0.44] L
Phillips (2014) 0.14 [-0.14 - 0.42) =
Carolan (2017) 0.15 [-0.31 - 0.61] -
Flett (2018) 047 [<0.17 - 0.51] L]
Powell {2013) 0.19 [0.11 - 0.27] | |
Mackinnon (2008} vs. placebo (3) 02 [-0.12 - 0.52] -
Grime (2004) 0.25 [~0.46 - D.96] -
Lobner (2019) 0.41 [0.25 - 0.67] L]
Proudfoot (2003) 0.55 [0.11 - 0.98] [ ]
Kessler (2009) 0.56 [0.28 - 0.84] L}
Proudfoot (2004) 0.56 [0.26 - 0.88] L}
Farrer (2011) vs. placebo (3) 0.6 [0.02 -1.18] -
Farrer (2011) vs. no treatment (4) 1.24 [0.57 —1.91] L
Overall 0.25 [0.08 - 0.41] e
r T T T T 1
-1 -0.5 0 0.5 1 1.5 2
ES (positive effects favour E-therapy)
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Moder ator and Sensitivity Analyses condition (although the effect fell short of significance after

The significant heterogeneity between studies at posttreatnffftounting for multiple testing). A moderate effect was observed
and follow-up was investigated using meta-regressTal¢ i favor of e-therapy vs wait list controls, whereas the effects
3) and subgroup moderator analysesle 4. Meta-regression for e-therapy compared with placebo conditions and TAU were
analyses found that variations in e-therapy treatment effegf@all- At follow-up, e-therapy effect sizes did not significantly
were not explained by gender, age, number of sessions, or sflifi§r according to the control type with e-therapy, showing a
quality at posttreatment or follow-up. Although initial depressiginall significant beneficial effect compared with placebo and
severity was not significantly associated with effect size U controls and a small nonsignificant effect compared with
posttreatment, higher levels of depression severity Wéq@lt_ _Ilst. Posttreatment and follow-up effects were not
associated with larger beneficial effects of e-therapy ¥@nificantly affected by the e-therapy type, self-help typology,
follow-up. Subgroup analyses showed that variation fgcruitment setting, focus problem, or analysis method.

posttreatment effect size was associated with the type of congidPstantial significant heterogeneity was evident in
approximately half of the subgroups.

Table 3. Meta-regression analyses of effect e-therapy vs controls on depression and anxiety outcomes (posttreatment and follow-up).

Time point and outcome, variable k@ B coefficient  95% ClI SE P valud’ RZ (%)°
Posttreatment
Depression
Initial severity 26 0.07 -0.06t0 0.21 0.06 .26 4.15
Percentage of males 26 -0.01 -0.02t0 0.00 0.01 .09 8.30
Mean age (years) 26 0.00 -0.02t0 0.01 0.01 .58 0.95
Mean number of sessions completedl? 0.02 0.00 to 0.05 0.01 .08 10.23
Risk of bias 26 -0.01 -0.11t0 0.08 0.05 a7 0.28
Follow-up®
Depression
Initial severity 16 0.25 0.12 t0 0.39 0.06 <.001 53.17
Percentage of males 16 -0.01 -0.03t00.01 0.01 13 11.64
Mean age (years) 16 0.01 -0.01t00.04 0.01 .38 3.88
Mean number of sessions completedl1 0.01 -0.06 t0 0.08 0.03 .78 0.44
Risk of bias 16 0.02 -0.11t0 0.14 0.06 .78 0.40
Posttreatment
Anxietyd
Initial severity 17 0.12 -0.07t00.31 0.09 A7 8.84
Percentage of males 17 -0.01 -0.03t00.01 0.01 .24 5.85
Mean age (years) 17 -0.01 -0.03t0 0.01 0.01 43 3.03
Mean number of sessions completedl1 0.02 0.00 to 0.05 0.01 .07 23.93
Risk of bias 17 -0.01 -0.14t00.12 0.06 .85 0.18

%: number of comparisons.

bAIpha threshold Bonferroni adjustedRe..01 for multiple testing

CInsufficient number of comparisons and limited between-study heterogeneity to warrant moderator analyses of anxiety outcomes at follow-up.
IR percentage of variance explained by the moderator.
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Table4. Subgroup analysis of effect e-therapy versus controls on depression outcomes (posttreatment and follow-up).

SMDP (Hedges Pvalue (between sub-
Time point and variable, Subgroup k@ g)° 95% ClI 1) groups§ R2 @) NNTY
Posttreatment
Control type
Wait list 12 0.54 0.34to 7g" .02 8.00 3.36
0.75
TAUi 7 0_3j1 0.06 to 79h i — 5.58
0.58
Placebo 7 0.2d" 0.06 to 2 — — 8.89
0.34
E-therapy type
MoodGYM 14 0.29 0.15to 57/ .30 3.94 6.15
0.43
Beating the Blues 5 055 0.00 to ggh — — 3.30
1.10
Headspace 3 0.3@ 0.22to 0 — — 4.97
0.49
Other 4 0.5d 0.32to 2 — — 3.61
0.68
Self-help typology
Self-administered 8 0.3d 0.15to 65" .08 5.87 5.95
0.45
Predominantly self-help 14 0.3 0.16 to 76" — — 4.60
0.62
Minimal contact 3 053 0.39to 0 — — 3.42
0.67
Predominantly therapist delivered 1k 0.61 — — — — 2.95
Setting
Clinical 12 0.39 0.22 to agh 91 0.01 4.60
0.57
Community 14 0.39 0.18to 76" — — 4.72
0.58
Focus problem
Depression 12 0.39 0.13to gqh 74 0.79 4.60
0.64
Anxiety or stress 3 0.3 0.25to 0 — — 4.72
0.52
Both 7 0.47 0.29to0 0 — — 3.84
0.65
Analysis method
ITT 9 0.39 0.24 to 76" .50 0.49 4.60
0.54
Completers 3 0.33 0.21to 0 — — 5.42
0.44
Follow-up
Control type
Wait list 4 0.29 -0.15to 710 .75 1.19 6.15
0.73
TAU 7 0.29 0.03to 7gh — — 6.15
0.54
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SMDP (Hedges Pvalue (between sub-
Time point and variable, Subgroup k@ g)° 95% ClI 1) groups§ R2 @) NNTY
Placebo 5 0.1 0.00 to 0 — — 9.87
0.36
E-therapy type
MoodGYM 9 0.21 -0.01to 790 79 0.96 8.47
0.43
Beating the Blues 4 0.31 -0.03to  79n — — 5.76
0.64
Other 3 0.3 0.05to 51 — — 5.58
0.59
Self-help typology
Self-administered 4 0.16 -0.10to  go" .46 1.29 11.10
0.41
Predominantly self-help 10 0.29 0.07 to 65" — — 6.15
0.51
Minimal contact 1K 0.04 — — — — 44.32
Predominantly therapist delivered 1k 0.56 — — — — 3.25
Setting
Clinical 10 0.33 0.09 to 77 13 4.68 5.42
0.57
Community 6 0.14 0.07 to 0 — — 12.68
0.21
Focus problem
Depression 10 0.22 -0.0l1to 77" .07 7.42 8.08
0.46
Anxiety or stress 1K 0.15 — — — — 11.83
Both 3 0.49 0.32to 0 — — 3.69
0.66
Analysis method
ITT 3 0_27h 0.09to 71h — — 6.60
0.45
Completers 1K 0.17 — — — — 10.45

%: number of comparisons.

bSMD: standardized mean difference.

CPositive effect size indicates in favor of e-therapy

dSignificance of associateg statistic.

€Alpha threshold Bonferroni adjusted®e.01 for multiple testing

'R% percentage of variance explained by moderator.

INNT: number needed to treat.

PSignificant atP<.05.

'TAU: treatment as usual.

Ione between-groug3value and Rvalue are provided for each subgroup comparison, reported on the row of the first subgroup category.
KWhere there is only one comparison within a subgroup, 95% confidence intervais/ahes are not reported.
IITT: intention to treat.

Sensitivity analyses explored the impact of the extreme outlietgcomes still indicated small, significant benefits of e-therapy
and length of follow-up on the pooled depression effect sizeempared with controls. E-therapy demonstrated a small,
Although the removal of outlier effects resulted in a sligtteneficial effect compared with controls at short-term and
reduction in the effect of e-therapy on depression from 0.38t@dium-term follow-up, which diminished at long-term
0.34 at posttreatment and from 0.25 to 0.22 at follow-up,
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follow-up. The full sensitivity analysis results are reported edjusted effect size in favor of e-therapy (SMD 0.31; 95% CI
Multimedia Appendix 4 0.15t0 0.46). Statistical testing of publication bias using Egger’s
regression did not detect significant asymmetry in the study
distribution for posttreatment outcomes (B=-0.15-1.49;

Visual inspection of the posttreatment funnel pleggre 3 P%S). Assessment of study distribution for follow-up

Assessment of Publication Bias

suggested that there was some asymmetry in the d|str|but|oB ression outcomes also did not detect a significant influence

studies, indicating that the smaller included studies were mgge. \1jication bias (B=0.31;4=1.34:P=.20). Taken together

likely to report larger effects for e-therapy interventions. Tmt?ﬁ? multiple assessments of publication bias suggest a

and fill imputed missing data to represent 4 smaller studies w : .
. . . inimal-to-small influence of bias on the overall e-therapy
effects more in favor of controls, producing a slightly reduc .
reatment effect for depression outcomes.

Figure 3. Funnel plot for distribution of studies reporting e-therapy versus controls post-treatment depression outcomes.

Post-treatment depression effect size
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. there was one additional beneficial anxiety and stress outcome
Effect of E-Therapy on Anxiety and Siress Outcomes compared with if they had received a control condition. The

Posttreatment and Follow-Up Comparisons between-study variation was significant, indicating substantial

Overall, 17 treatment arm comparisons (extracted from heterogeneity {=73% [95% CI 56% to 83%]; Q=59.13;
studies) totaling 4863 participants evaluated posttreatm&:001). Furthermore, 10 studies provided follow-up data on
e-therapy anxiety and stress outcomes alongside a corfdfiety and stress outcomes for e-therapies vs control conditions
condition (e-therapy, n=2443; control, n=2420). The pooléer 3983 participants (e-therapy, n=2000; control, n=1983). At
SMD presented irFigure 4 signified a small-to-moderate, follow-up, there was a small, significant pooled SMD in favor
significant treatment effect in favor of greater anxiety reductiofé e-therapy compared with controlSigure 4 SMD=0.23;
following e-therapy (SMD=0.43; 95% CI 0.24 t0 0.63; Z=4.685% ClI 0.17 to 0.29; Z=8.30;P<.001; NNT=7.74;
P<.001; GRADE=moderate). The NNT was 4.18, indicatingRADE=low). The between-study variation was minimal and
that for approximately every 4 patients who received e-therapyt significant (f=0% [95% CI 0% to 46%]; Q=6.3P=.71).
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Figure 4. Forest plot of post-treatment and follow-up stress/anxiety outcome effect sizes (ES) for e-therapy versus controls.
Anxiety/stress outcomes

Study ES 95% CI
2.1 E-therapy vs. controls (post-treatment)

Ellis (2011} vs. MoodGarden 0 [-0.84 — 0.94] =

Flett (2018) 0.086 [-0.26 - 0.42] L]

Phillips (2014) 012 [-0.10 - 0.34] ]

Powell et al. (2013) 0.16 [0.08 - 0.24] |

Richards (2016) 0.32 [-0.02 - 0.68] -

Twomey et al. (2014) 0.32 [-0.18 - 0.82] -

Proudfoot et al. (2004) 0.36 [0.08 - 0.64] [ ]

Bostock (2019) 0.38 [0.12 - 0.64] L 3

Carolan (2017) 0.39 [-0.07 - 0.85] =

Grime (2004) 041 [-0.24 — 1.08] =

Schneider (2005) 0.43 [-0.19 - 1.05] L

Proudfoot et al. (2003) 0.44 [0.00 - 0.88] L)

Haifadt et al. (2013) 0.51 [0.11 - 0.91] =

Marks et al. (2004) 0.87 [0.18 - 1.56] -

Richards et al. (2015) 0.88 [0.58 - 1.18] L

Ellis (2011} vs. no treatment 0.94 [-0.11 - 1.99] L]

Sethi (2013) 1.94 [1.24 - 2.64] L]

Overall 0.43 [0.24 - 0.63] sl

2.2 E-therapy vs. controls (follow-up)

Grime (2004) 0.07 [-0.62 - 0.76] -

Flett (2018) 0.15 [-0.19 - 0.48] L]

Powell (2013) 0.2 [0.12 - 0.28] [ ]

Proudfoot (2004) 0.23 [-0.07 - 0.53] L]

Phillips (2014) 0.26 [-0.02 - 0.54] ]

Hoifodt {2013) 0.28 [-0.12 - 0.68] =

Proudfoot (2003) 0.3 [-0.16 - 0.78] L)

Marks (2004) 0.31 [0.11 - 0.51] ]

Carolan (2017) 0.34 [-0.12 - 0.80] L]

Schneider (2005) 0.93 [0.24 - 1.62] -

Overall 0.23 [0.17 - 0.29] )
T T T T T T 1
-1 -0.5 0 0.5 1 1.5 2

ES (positive effects favour E-therapy)

M oder ator and Sensitivity Analyses thera_mst_|nyqlvementF(=.02); hpwever, the effe_ct did n.ot
remain significant when applying a Bonferroni correction.

The significant heterogeneity between studies at posttreatmggibstantial significant heterogeneity was evident in about a
was investigated with meta-regressidalfle 3 and subgroup guarter of the subgroups.

moderator analyses. Minimal heterogeneity amechsufficient o . )
number of studies (k<10) negated the need for moderatopensitivity analyses explored the impact of extreme outher; and
analysis of follow-up effects. Meta-regression analyses foul§gth of follow-up on the pooled anxiety and stress effect sizes.
variations in e-therapy posttreatment anxiety and stress effétf§ough the removal of outlier effects resulted in a slight
were not explained by initial severity, gender, age, number'gfluction in the e-therapy treatment effect on anxiety from 0.43
sessions, or study quality. Subgroup analyses showed {Rd}-37 at posttreatment and from 0.23 to 0.22 at follow-up, the
posttreatment effect sizes for anxiety and stress symptoms#Fomes Stl|! indicated small, significant benefits of e-therapy
not significantly differ for different control conditions. Howevercompared with controls. E-therapy demonstrated a small,
e-therapy vs wait list produced a moderate, significant eﬁ@ganlual effect comparedlwnh pqntrols at poth short-term and
compared with the small effects observed for TAU and placegdium-term follow-up (insufficient studies of long-term
controls (placebo effect not significant). Posttreatment effeé@dow-up were available). The full sensitivity analysis results
were not significantly affected by the e-therapy type, recruitméi€ reported ibultimedia Appendix 4

setting, focus problem, or analysis method. Self-help typologje significant heterogeneity between studies at posttreatment
indicated larger effects were observed for therapies with gregf@is investigated with subgroup moderator analy&gsié 5
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Table 5. Subgroup analysis of effect e-therapy versus controls on anxiety and stress outcomes (posttreatment).

SMD® (Hedges P value (between sub-
Time poinfand variable, Subgroup  k°? g)¢ 95% ClI 12(%)°  groups) R? @)  NNT"
Posttreatment
Control type
Wait list 9  os5d 0.24100.86 gy 41 2.99 3.04
TAU! 3 04d 0.35100.45 0 _k — 4.49
Placebo 5 0.26 -0.02 to 28 — — 6.86
0.55
E-therapy type
MoodGYM 7 0.44 0.01t00.86 gg .86 0.50 4.09
Beating the Blues 3 04d 0.35t00.45 0 — — 4.49
Other 7 044 0.24100.68 g — — 3.92
Self-help typology
Self-administered 4  o.23 0.09t00.36 8 .02 13.38 7.74
Predominantly self-help 8 047 0.11t0 0.83 74 — — 3.84
Minimal contact 5 06d 0.36t0 0.83 45 — — 3.04
Predominantly therapist deliv-of ~ — — — — — —
ered
Setting
Clinical 8  .ud 0.33t00.54 0 .99 0.00 4.09
Community 9 044 0.10t00.78 g4 — — 4.09
Focus problem
Depression 3 049 0.05t0 0.93 gg .85 0.82 3.69
Anxiety or stress 5 044 0.27t00.62 0 — — 4.09
Anxiety or depression 7 o058 0.14t0 1.02 7 — — 3.14
Analysis method
ITTm 7 0.47 0.2710 0.68 75 .06 5.76 3.84
Completers 2 018 -0.05to 0 — — 9.87
0.42

4nsufficient number of comparisons and limited between-study heterogeneity to warrant moderator analyses of anxiety outcomes at follow-up.
Bk: number of comparisons.

°SMD: standardized mean difference.

dpositive effect size indicates in favor of e-therapy

®Significance of associated statistic.

fAIpha threshold Bonferroni adjustedRe.01 for multiple testing

9R% percentage of variance explained by moderator.

ANNT: number needed to treat.

iSignificant atP<.05.

ITAU: treatment as usual.

kKone between-groug3dvalue and Rvalue are provided for each subgroup comparison, reported on the row of the first subgroup category.
'Where there are no comparisons within a subgroup, SMD, 95% confidence intervalsalned are not reported.

M™TT: intention to treat.

http://www.jmir.org/2020/10/e17049/ J Med Internet Res 2020 | vol. 22 | iss. 10 | e17049 | p. 14
(page number not for citation purposes)

RenderX


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Simmonds-Buckley et al

Assessment of Publication Bias to detect sufficient asymmetry in the study distribution of

Visual inspection of the funnel plot Figure Ssuggested that Posttreatment anxiety and stress outcomes (B=-Q¢34.82;

there was some asymmetry in the distribution of studiBs.09). Taken together, the multiple assessments of publication
reporting posttreatment anxiety and stress outcomes. Howebigs imply a minimal-to-small influence of reporting bias on
the trim and fill imputation did not impute any missing data ifie overall e-therapy treatment effect for anxiety and stress
relation to smaller studies in favor of controls or minima&lutcomes. There were insufficient studiés10) to enable
differences between groups producing an adjusted effect gigeurate assessment of publication bias on comparisons of
identical to the initial pooled SMD. The Egger regression failéallow-up anxiety and stress outcomes.

Figure5. Funnel plot for distribution of studies reporting e-therapy versus controls post-treatment anxiety/stress outcomes.
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whereby clinical guidelines are underpinned by gold standard
evidence of efficacy. Overall, however, the available good
Principal Findings quality evidgnce sh.ows that the e-th.erapies .tested do benefit
, ) adult participants in better managing anxiety, stress and
This study has been the first attempt to assess the breadth ession compared with controls, and this appears to be a
quality of the evidence base for NHS-recommended e-therapigg,pie effect in the short to medium term. The magnitude of
and to quantify the efficacy of this health technology throughle o therapy treatment effects found here mirrors the effect
a meta-analysis of the clinical trial ewdenpe base. IO_nIy 18%%es seen in the overall LI intervention evidence base
(7/43) of the NH_S—r.ecomm.ende.d .e—therap|es had eligible R '1;0_2_0_5) B]. The NNT analysis suggests that for every 5
studies underpinning their clinical evaluation. Of the Jfaents treated with an e-therapy, one has a good outcome. The
e-therapies with RCT evidence, 2 contributed a single RGleentapility and efficacy of the e-therapies without RCT
study to the meta-analysis, and there was poor and varigQlfience (ie, 85%, 41/48) of those actually recommended for
reporting of version numbers across studies. These findings &€ in the NHS) remains open to question. It would be premature
at odds with the philosophy of evidenced-based practi¢g,jinically champion any single e-therapy as being the most
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effective at this point in time. MoodGYM has been exposed @bL| interventions appears to be better enabled when supported
most evaluation and scrutiny, but it was unclear whethgy even brief interpersonal contaé®|73].

differi i being tested. et
Imering versions were peing teste Limitations

The acceptability of e-therapies can be called into questipfis reyiew has several limitations, which also highlight how
because of the higher dropout rates compared with contigl§ ¢ therapy evidence base could be further developed. First,
reported_her_e. Cr|t_|C|sms of LI psychologmal interventions, ar&%hough the included studies were restricted to high-quality
e-therapies in particular, have been previously made ConCerpiigr eyigence, the GRADE approach highlighted issues with
their high dropout rates being an index for poor patieff-qnsistency across results, treatment comparisons, and some
acceptability, because of the low therapist contact and t'm‘?precision resulting in meta-analytic comparisons of
approach 1316,57,5§|. Dropout rates may also have bee,ngerate-to-low quality. Second, there are limitations

influenced by multiple (unmeasured) factors such as the peghcerning the generalizability of the findings. This review was
face validity of the CBT theoretical approa8li]| low readiness jiniteq to the treatment of depression, anxiety, and stress with
to change, poor attitudes to the delivery of eHedith, [and  ¢_herapies and so cannot comment on applicability to other
the usability or characteristics of the web or app design itsglf,ica| presentations. Services in the United Kingdom use the
[61,62]. Ongoing issues with poor acceptability will remain ay g guidelines to organize the delivery of treatments for
obstacle in the commissioning and delivery of e-therapies g5iery and depression via stepped-care principles. Therefore,
frontline LI psychological interventions. Clearly, the clinicale generalizability of results from this meta-analysis is less
utility of any e-therapies needs to be considered in a matrixofjicapie for different approaches to mental health delivery,
cost, safety, acceptability, feasibility, and efficacy evidengg, oyample, via stratified car@4]. The inclusion of only those

[63]. e-therapies recommended by the NHS excluded those e-therapies
Comparison of study characteristics highlighted noteworthgry similar in technical format and content.

commonalities and differences across and between e-theragiﬁﬁd' there were some methodological weaknesses that may
First, 5 of the 7 e-therapies evaluated were based on CBT (a6, introduced bias, and the conclusions should be treated with
other was based on CBT alongside other approaches). Thigiion. The lack of formal screening and selection of articles
mirrors that LI interventions as a whole tend to be based gy second reviewer is a major limitation that may have led to
focused on variants of CBT64]. Recent innovations in piaq in terms of which studies were selected for inclusion and
e-therapies have included acceptance and commitment theigRYatore influenced the results. Similarly, the quality ratings
[69], interpersonal psychotherap§d], mindfulness §7, and ¢ \he studies were made by raters that were not independent
psychodynamic psychotherapg]. Second, 6 of the 7 g, the meta-analysis, and levels of agreement were not
e-therapies were web based, so the clinical utility @fima)(75). in addition, restrictions in the search strategy may
smartphone-based app delivery of NHS-recommendgd,e missed eligible studies or excluded studies evaluating an
e-therapies has not been appropriately empirically evaluateghy g e-therapy for other clinical presentations or outcom@s [

Variations in e-therapy treatment effects were explored wigiven that eHealth is a rapidly expanding area that makes
moderator analyses, as a previous individual participdgviews outdated relatively quickly, the duration since the final
meta-analysis of e-therapies for depression found few significéfgrches were conducted (April 2019) means there will
moderators 13]. Significantly larger e-therapy effects wergindoubtedly be additional relevant e-therapy trials now
apparent when compared with wait list controls (favailable. Since the final searches, trials of 3 NHS e-therapies
posttreatment depression outcomes), for patients with gre&@drwith existing trial evidence) have been published; an RCT
baseline severity (for follow-up depression outcomes), and wigrSilverCloud used in IAPT7[7], evaluations of MoodGYM
there was a greater amount of therapist input (for end [6f], and Headspace in student samp¥:0].

treatment anxiety and stress outcomes). However, the effggis,y synthesis and analysis were restricted by the data from
of control type and amount of therapist input did not remaj, ayailable studies. The number of trials conducted was small,
significant after accounting for multiple testing, so cautiof,y thys restricted the power and range of possible moderator
should be taken with any conclusions. Larger wait ligh,yses. The original studies had the common methodological
comparison effects are commonly observed in psychotherapy,s of |imited diagnostic assessments of participants,
trials and when taken in isolation can lead to overestimaia,sistent reporting of e-therapy version numbers, overuse
treatment effectssp]. E-therapy effects shrunk as the activenegg seit.reported measures rather than independent assessment,
of comparators increased. In this review, baseline severity Was of reporting of adverse event ratég][ lack of measures

only a significant moderator at follow-up. Greater e-therapy o_therapy adherence, and lack of true long-term follow-up.
benefits for higher baseline depression severity have previougly, frequent use of passive controls risked inflating treatment

been shown to predict better outcomes for internet-based CBL .t sizes in meta-analyse&l], and there were insufficient

[70]. The trend for e-therapies with a greater amount of therapiatie comparators to establish efficacy of e-therapies vs other
input generating better outcomes has been widely repored;anies. There was no standard definition of dropout or
[71-73). It is worth noting that e-therapy typologies in thigreaiment completion across the studies, and therefore, we were
meta-analysis emphasized some therapist contact, but {ateq to adopt the definiton used by each study. It is

contact time was still relatively brief because of the LI approa‘.:ﬂcknowledged that dropout is a limited proxy for acceptability
Furthermore, 75% (18/24 studies of 4 different apps) had less

than 30 min of real-time person-to-person support. The efficacy
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[82] and that wider indices of acceptability also includmcident rates) is needed for e-therapies. Health economic
understanding barriers to e-therapy engagement. evaluations that are embedded in clinical trials need to be
. S increased. A dropout meta-analysis (with independent study
Research and Service Implications quality ratings of all studies using the latest version of the
Finding studies relating to a specific e-therapy by searching f¥%chrane risk of bias tool) of this evidence base is now also
its name in academic databases proved difficult. This wasglicated to better index e-therapy acceptability iss86k |
because before commercialization, many e-therapy platforpigle is known about why patients’ drop out of e-therapies, and
were known by their initial project name and not their eventuglhalitative investigations would be useful here. Treatment
product name. A solution to this problem would be to ensuigiherence (ie, how much time is spent and how many modules
that e-therapy developers and researchers register their softwi@Health are completed by participants) needs to be more
on a public database with a unique identifier to be referenggshsistently reported. The role of moderating factors of
in any subsequent publications. Trials of e-therapies should alg@tment outcome in e-therapies needs to be better researched,
be reported according to the CONSORT-EHEALTH checklighrticularly the role of variables such as blended vs pure
[56], and the e-therapy version should be indicated usiggherapy approaches, time spent on the app, and theoretical
semantic versioning to clarify whether the e-therapy progragpproach. E-therapies potentially still play an important role in
being evaluated has been updated (ie, reporting the major, migigiical services, regardless of the organizational system used
and patch version [eg, version 2.1.1]). to coordinate delivery of careB4], particularly when the

Several e-therapies included in this review were developed?RProach has been well evaluated.
be available without clinical support or guidance (e@Gonclusions

MoodGYM and Headspace). Given that e-therapies outperform, . . - . .
controls (with moderate effects compared with wait Iistgmhls meta-analysis gbld standard clinical trials, e-therapies

e-therapies may offer particular promise as a waitlisg < been found to be efficacious as LI psychological

) ) . : mferventions that produce small beneficial effects for adults
intervention. Although unguided e-therapy may be beneficia . . .
Wwith depression, anxiety, and stress compared with controls.

to patients waiting for face-to-face psychological interventior\gwwever only a relatively small proportion of

the trend observed in this review and findings from preViOKﬁ-lS-recommended e-therapies had been subjected tgadch

stud|e_s imply that some c_I|n|C|an |nvolvement IS |mportant fc!)s[andard evaluation. Although these conclusions should be
ensuring good outcomes if an e-therapy is the sole intervention

: ) . - "considered in light of the methodological limitations, the
[72,73]. The manner in which e-therapies can be effective . . i
: . L rgeted nature of this review to NHS-recommended e-therapies
blended with face-to-face psychological therapies is curren ) : N
. still_has relevance to the global field of e-therapies. This is
poorly understood and demands more research. Studies

asr%cularly through highlighting the need to consistently
need to be conducted on the utility of e-therapies as wait ﬁs?t . : . )
interventions integrate high quality and controlled evaluation into the

technological development of e-therapies. This is to ensure
Given the recent availability of differing theoretical approachesyentual safe and evidence-based e-therapy practice in routine
patient choice for e-therapy can now be offered and researcloidical services. Technological development and scrupulous
Treatment completion rates need to be consistently repor@ehluation of e-therapies need to be conducted in parallel and
and trials adopt the ITT approach to reduce biasing treatmeonisidered in equipoise.
effects. Consistent reporting of safety issues (eg, via untoward
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IAPT: Improving Access to Psychological Therapies
ITT: intention to treat

L1: low intensity

NHS: National Health Service

NICE: National Institute for Health and Care Excellence
NNT: number needed to treat

RCT: randomized controlled trial

SMD: standardized mean difference

TAU: treatment as usual
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