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Abstract

Background: Anxiety and depression are associated with a range of adverse outcomes and represent a large global

burden to individuals and health care systems. Prevention programs are an important way to avert a proportion of

the burden associated with such conditions both at a clinical and subclinical level. eHealth interventions provide an

opportunity to offer accessible, acceptable, easily disseminated globally low-cost interventions on a wide scale.

However, the efficacy of these programs remains unclear. The aim of this study is to review and evaluate the effects

of eHealth prevention interventions for anxiety and depression.

Method: A systematic search was conducted on four relevant databases to identify randomized controlled trials of

eHealth interventions aimed at the prevention of anxiety and depression in the general population published

between 2000 and January 2016. The quality of studies was assessed and a meta-analysis was performed using

pooled effect size estimates obtained from a random effects model.

Results: Ten trials were included in the systematic review and meta-analysis. All studies were of sufficient

quality and utilized cognitive behavioural techniques. At post-treatment, the overall mean difference between

the intervention and control groups was 0.25 (95% confidence internal: 0.09, 0.41; p = 0.003) for depression

outcome studies and 0.31 (95% CI: 0.10, 0.52; p = 0.004) for anxiety outcome studies, indicating a small but

positive effect of the eHealth interventions. The effect sizes for universal and indicated/selective interventions

were similar (0.29 and 0.25 respectively). However, there was inadequate evidence to suggest that such

interventions have an effect on long-term disorder incidence rates.

Conclusions: Evidence suggests that eHealth prevention interventions for anxiety and depression are associated

with small but positive effects on symptom reduction. However, there is inadequate evidence on the medium

to long-term effect of such interventions, and importantly, on the reduction of incidence of disorders. Further

work to explore the impact of eHealth psychological interventions on long-term incidence rates.
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Background

Anxiety and depression, often termed ‘common mental

disorders’ (CMD) because of their high prevalence rates

in the general population [1], are associated with a sub-

stantial loss of quality of life for patients and their rela-

tives [2, 3], increased mortality rates [4], high levels of

service use, and enormous economic costs [5–8]. Major

depression is currently the fourth leading cause of disease

burden worldwide, and is expected to rank first in disease

burden in high-income countries by the year 2030 [9].

To date, most of the effort to reduce the burden of

these disorders has been targeted at ensuring treatment

is given to those with existing disorders. Although effect-

ive treatments are available, cost-effectiveness models

suggest that even in the unlikely event of optimal treat-

ment being delivered to all cases, only 35 to 50% of the

overall burden of common mental disorders would be

alleviated [10]. As a result, policy makers and re-

searchers have begun to consider strategies aimed at

prevention [11, 12].

To date, however, there has been little consensus

about what preventive strategies would be both effective

and feasible to roll out to whole populations [13, 14].

Prevention programs can be universal (directed at an en-

tire population), selective (only those at high risk), or in-

dicated (only those with emerging symptoms) [15]. The

relative effectiveness of the different types of prevention

as they relate to mental health remains unclear. Add-

itionally, levels of CMD symptomatology are often

treated as proxy for the disorder itself (where full diag-

nostic interviews are not conducted) and, as such, pre-

vention efforts in many cases target symptom reduction

as a primary outcome with the view that reduction in

symptomatology is likely to both reduce incidence and

have positive effects on overall wellbeing and quality of

life [16]. Although, it is now well accepted that it should

be possible to prevent at least some new cases of CMD

[17–19], it is important to consider the full spectrum of

prevention models in evaluation. However, the cost asso-

ciated with delivering most face-to-face psychological

prevention programs has made large scale roll-outs un-

feasible. The advent of technological innovation and

eHealth interventions provides an opportunity to offer

accessible, acceptable, easily disseminated low-cost inter-

ventions on a wide scale. It is known that certain

eHealth interventions can have positive effects on

symptoms of depression [20–23] and anxiety disorders

[24, 25] among those with clinically relevant symptom

levels. However, much less attention has been given to

preventative interventions in this area. Similarly, in most

eHealth trials no ceiling cut-offs are applied to inclusion

criteria, making it difficult to determine how such inter-

ventions perform as prevention. Unwell populations are

likely to differ in terms of motivation or responsiveness

to intervention, compared to at-risk, subclinical, and

general populations. As such, there is a need to look

specifically at these non-clinical populations to precisely

understand effective prevention interventions.

The aim of this systematic review and meta-analysis is

to examine the effects of eHealth psychological interven-

tions aimed at participants without clinically diagnosable

common mental disorders on reduction of anxiety and

depression symptoms and incidence. We also examined

the relative effects of universal, selective/indicated pre-

vention programs.

Methods

Search strategy

Consistent with methods detailed in the Cochrane

Collaboration’s Handbook [26] and PRISMA statement

for systematic reviews [27], the search strategy comprised

two steps. First, a comprehensive literature search was

conducted using the electronic databases PubMed,

PsycINFO, EMBASE, and Cochrane library for relevant

articles published from 2000 to January 2016. The search

strategy was limited to these years due to the first inter-

net trials focused on mental health appearing in the lit-

erature at this time [28]. A combination of keywords

relating to mental health, prevention, eHealth, and ran-

domized controlled trials were used (Table 1). Secondly,

the reference lists of all included studies from the above

strategy were also examined to identify any relevant

publications that had not been considered and a final

search of PubMed for related articles of all included

studies. Finally, a Google Scholar search was conducted

to search for any other relevant literature. Figure 1 sum-

marizes the systematic search strategy.

Inclusion and exclusion criteria

The criteria used for inclusion in this review were: (a)

Subclinical or nonclinical sample (or studies that split

into subclinical/diagnosed), this required either a

diagnostic tool at baseline or the use of a subclinical

cut-off on a validated measure in order to exclude

cases; (b) Population aged between 18 and 64 years;

(c) Primary outcome either incidence or symptom re-

duction of common mental disorder (depressive or

anxiety disorder); (d) eHealth-based psychological

intervention; and (e) randomised controlled trial com-

paring the intervention to a control group.

Articles excluded from the review were (a) not peer-

reviewed; (b) uncontrolled; (c) not published in English;

(d) used a child/adolescent or elderly population; (e)

used a non-general population (e.g., post-natal, comor-

bid, chronic pain—as these interventions are likely to be

limited in generalisability to wider population. Tertiary/

workplace populations were acceptable). When multiple

publications from the same study population were
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available, we report data from the most recent/relevant

publication.

Data selection

Two researchers (M.D. and I.C.) independently analysed

each title and abstract in order to ascertain their rele-

vance. Agreement was substantial at 83% (Kappa = 0.62,

SE of Kappa = 0.05; 95% CI: 0.52 to 0.73; p ≤ 0.001).

The full texts of the remaining studies (including

discrepancies) were similarly analysed by two researchers

to exclude papers that did not meet inclusion criteria.

Agreement was 93% (Kappa = 0.80, SE of Kappa = 0.09;

95% CI: 0.62 to 0.97; p ≤ 0.001). In order to achieve con-

sensus, any disagreements were discussed and resolved.

Data extraction

The criteria used for data extraction from studies were

adapted from the Cochrane Collaboration’s Handbook:

Table 1 Search strategy terms

Mental health AND Prevention AND Study design AND eHealth AND Title search

depressa.tw. preventa.tw. RCT.tw. eHealth.tw. preventa.ti.

anxia.tw. resilienca.tw. efficacy.tw. interneta.tw. resilienca.ti.

mood disorder.tw. at-riska.tw. random allocation.tw. online.tw. at-riska.ti.

common mentala.tw. at riska.tw. effectiveness.tw. app.tw. at riska.ti.

obsessive compulsive.tw. early interventiona.tw. exp randomized controlled trial/ self-directed/ self directed.tw. early interventiona.ti.

panic.tw. subsyndromala.tw. randomia.tw. web-based/web based.tw. depressa.ti.

post-traumatic stress.tw. subthresholda.tw. trial.tw. smart-phonea/ smartphonea.tw. common mentala.ti.

subclinicala.tw. controlled clinical trial/ mobile phonea.tw. anxia.ti.

clinical trial/ cell phonea.tw. subsyndromala.ti.

technology-assisted.tw. subthresholda.ti.

mHealth subclinicala.ti.

mobile health.tw.

unsupported.tw.

unguided.tw.

self-help/ self help.tw.

self-guided/ self guided.tw.

app-based.tw.

aRetrieves all possible suffix variations of the root word indicated

Fig. 1 Search strategy
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Systematic Reviews of Health Promotion and Public

Health Interventions [26]. These criteria relate to the

intervention sample characteristics, type of intervention

(length, design, follow-up period, age-appropriateness),

and outcome indicators. All data required for effect size

calculation was entered into STATA version 12.0 [29].

Where additional information was required study au-

thors were contacted using correspondence addresses on

the study reports. All authors responded.

Quality assessment

The quality of the identified studies was assessed using

the Downs and Black checklist [30]. This scale was iden-

tified as appropriate for the present review as it was spe-

cifically developed for the domain of public health. The

Downs and Black checklist has been associated with

good criterion validity (r = 0.90) [31], good inter-rater

reliability (r = 0.75) and has previously been used in

similar reviews [32, 33]. The 27-item checklist is com-

prised of five subscales measuring reporting, external

validity, internal validity, and power.

Minor modifications were made to the tool for use in

this review. The scoring for question 27 on power was

simplified to either zero or one, based on whether or not

there was sufficient power in the study to detect a clinic-

ally significant effect (i.e., studies reporting power of less

than 0.80 with alpha at 0.05 obtained a zero score). The

maximum score for the modified checklist was 28 with

all individual items rated as either yes (= 1) or no/unable

to determine (= 0), with the exception of item 5, “Are

the distributions of principals confounders in each group

of subjects to be compared clearly described?” in which

responses were rated as yes (= 2), partially (= 1) and no

(= 0). Scores were grouped into four categories based on

ranges: Excellent (26 to 28), good (20 to 25), fair (15 to

19) and poor (14 and less). These changes were in line

with previous studies [33, 34]. Quality assessments were

completed by two independent reviewers with 95%

agreement (Kappa = 0.89, SE of Kappa = 0.03; 95% CI:

0.83 to 0.95; p ≤ 0.001). In order to achieve consensus,

any disagreements were discussed and resolved.

Statistical analysis

As reduction in symptoms was the primary outcome in

all the eligible studies, the main analysis was conducted

using symptoms of depression or anxiety as the outcome

respectively. Secondary sub-analyses were conducted to

compare different forms of prevention (universal vs

selective/indicated). Both post-intervention and follow-

up effects are reported separately. As all the studies

measured depression/anxiety using varying psychometric

scales, the effect size measure was represented by the

standardized mean differences (SMD), which compares

the scores of the treatment and control group post-

intervention, with 95% CIs. The effect size was calcu-

lated by subtracting the average score of the intervention

group from that of the control group, and dividing the

result by the pooled standard deviations. A positive ef-

fect size indicates superior effects of intervention group

compared to the control group. In a clinical treatment

setting, effect sizes of 0.8, 0.5 and 0.2 are considered to

be large, moderate and small, respectively [35]. At a

population level, when considering prevention interven-

tions, small effect sizes are considered relevant.

In the studies that included two intervention groups,

SMD were computed for each treatment-control com-

parison, and the number of subjects in the control group

was evenly divided among the intervention groups to en-

sure that each participant was only included once in the

analysis. If more than one outcome measure was used

(e.g., Beck Depression Index and Beck Anxiety Index)

these studies were included in both analyses.

The meta-analyses were performed in Stata/IC release

12.1 [29] statistical programming software. For the out-

come scores, the pooled mean effect sizes are expressed

as SMD with 95% confidence intervals (95% CI). To

compare the dichotomous outcome variables (i.e. inci-

dence rates), the pooled effects were presented as risk

ratios (RR) with 95% CIs. The studies were weighted by

the inverse-variance method. As considerable heterogen-

eity due to population and methodological diversity was

expected, we calculated pooled effect size estimates

using the random effects model (REM). The REM is a

more conservative approach that assumes that all studies

are estimating different effects resulting from variations

in factors such as study population, sampling variation

within and between studies, and as a result produces

wider confidence intervals [36, 37].

To test for heterogeneity, effect sizes were measured

using Cochran’s Q-statistic, for which a P < 0.1 was

regarded as significant heterogeneity [36]. As the

Cochran’s test only indicates the presence of heterogen-

eity and not its magnitude, we also reported the I2 statis-

tic, which estimates the percentage of outcome

variability that can be attributed to heterogeneity across

studies. An I2 value of 0% denotes no observed hetero-

geneity, whereas, 25% is “low”, 50% is “moderate” and

75% is “high” heterogeneity [38].

Publication bias occurs when the published studies are

unrepresentative of all conducted studies due to the ten-

dency to submit or accept manuscripts on the basis of

the strength or direction of the results [39]. We exam-

ined this form of bias through a funnel plot with the

SMD plotted against the SMD standard error. Due to

the limited number of studies included, the presence of

asymmetry can be difficult to determine by inspection of

the funnel plot, thus, Egger’s linear regression model

was used to statistically test for asymmetry [40].
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Results

Overview of search results and included studies

The detailed search in all databases identified a total of

1808 titles (following the removal of duplicates). One

additional article was identified; this paper was a recent

follow-up study to an included paper [41], resulting in a

total of 1809 articles. After the independent selection

process, 13 articles were identified as relevant to the re-

search question and included in the analysis. Of these

13, three were follow-up papers to included studies,

meaning there were 10 independent samples with a total

of 4522 (relevant) participants. Summaries of the 10 in-

dependent samples are provided in Table 2.

Four of the 10 independent samples utilized a clinical

diagnostic tool to rule out current mental health diagno-

sis at baseline [42–45]. Five of the remaining six used

recommended subclinical cut-offs on validated self-

reported measures of depression and anxiety [46–50].

The final study used a cut-off on a self-report measure

of mental disorder risk to determine the subclinical sub-

group relevant to this review [51].

Tertiary students were the sample population of four

studies from the US [47, 48], the UK [51], and Norway

[49]. The remaining studies targeted general population

adults in the US [46], Australia [43, 50], and Germany

[42], Japanese workers [44] and older Dutch citizens [45].

Types of intervention

Symptom reduction was the primary outcome in all stud-

ies, with true prevention in the form of reduced 12-

month incidence rates an outcome measure in only two

studies [41, 52]. Depression was the sole focus in six

studies [42, 44–46, 49, 50], anxiety in one study [43] and

both conditions were primary outcomes in the remaining

three studies [47, 48, 51]. Despite self-selection biases in-

herent to (opt-in) research trials, five trials could be con-

sidered universal prevention [43, 44, 46–48], in that they

recruited from general, healthy populations and had no

low-end cut-off for inclusion. Four trials were indicated

prevention [42, 45, 49, 50]—as these recruited symptom-

atic groups—and one trial was selective prevention [51],

targeting those with specific personality traits.

With the exception of Acceptance and Commitment

Therapy (ACT) [48] and unspecified self-help emails

[50], the interventions were all labelled as Cognitive

Behavioural Therapy (CBT). Morgan and colleagues [50]

claimed the self-help emails were aimed at persuasive

framing, tailoring, goal setting, and limiting cognitive

load. Buntrock and colleagues [42] used a behavioural

and problem-solving form of CBT. Personality traits

were the focus of Musiat and colleagues’ [51] CBT

program, while self-monitoring, cognitive restructuring,

assertiveness, problem solving, and relaxation were listed

as the major component of the remaining programs. Four

studies were completely unsupported [45, 46, 50, 51], two

included automated email support only [48, 49]. The

remaining studies utilised a variety of non-clinical re-

minders (e.g. email, telephone [43]), SMS/email reminders

in combination with optional homework feedback [42, 44]

and a facilitated session [47].

Quality

The studies ranged from “fair” to “good” in quality

(16–24) (Table 2). Thus, all were included in the

meta-analysis. In three [46, 48, 49] of the five studies

where only a subgroup met review criteria, sample

size was small. Half the studies [40, 42–44, 46] had

medium to long-term follow-ups (at least 6 months)

and the majority of studies utilised some form of

active-control condition [42–45, 47, 50, 51].

Effects at post-intervention outcomes

The SMDs for symptom reduction immediately after the

interventions occurred is presented in Fig. 2. For depres-

sion outcome studies, the overall mean difference be-

tween the intervention and control groups was 0.25

(95% CI: 0.09, 0.41; p = 0.003). A high degree of hetero-

geneity was detected (Q = 36.35; I2 = 77.9%; p ≤ 0.001).

For anxiety outcome studies, the overall mean difference

between the intervention and control groups was 0.31

(95% CI: 0.10, 0.52; p = 0.004). A moderate to high

degree of heterogeneity was detected (Q = 11.86;

I2 = 66.3%; p = 0.018).

Effects at follow-up (at least 6-month)

The SMDs at follow-up and the pooled mean effect size

for the four depression studies that included a follow-up

of at least 6-months are presented in Fig. 3. The overall

mean difference between intervention and the control

groups was 0.21 (95% CI: 0.04, 0.38; p = 0.02), indicating

a positive effect. A moderate, though not statistically sig-

nificant, degree of heterogeneity was present in this ana-

lysis (Q = 6.37; I2 = 52.9%; p = 0.11). Three depression

studies reported data at 12-month follow-up [40, 41, 52].

The overall pooled RR was 0.42 (95% CI: 0.13, 1.35,

p = 0.15). A high degree of heterogeneity was detected

(Q = 3.60; I2 = 72.2%; p = 0.06).

Only one study with anxiety outcomes included a

follow-up longer than 6 months [43]. The overall mean

difference between the intervention and control groups

was 0.24 (95% CI: 0.05, 0.43, p = 0.01). At 6-months the

overall RR for this study (iCBT arms compared to con-

trol arms) was 1.42 (95% CI: 0.537, 3.727; p = 0.482).

Secondary analyses

The post-intervention SMDs and the pooled mean effect

size for both universal and indicated/selected prevention

interventions are presented in Fig. 4. The pooled mean
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effect size for the studies of universal prevention pro-

grams was 0.29 (95% CI: 0.12, 0.46, p = 0.001). A moder-

ate degree of heterogeneity was detected (Q = 15.62;

I2 = 55.2%; p = 0.03). The pooled mean effect size for

the indicated/selective prevention programs was almost

identical at 0.25 (95% CI: 0.07, 0.44, p = 0.007). A high

degree of heterogeneity was detected (Q = 31.7;

I2 = 84.2%; p ≤ 0.001).

Analysis of publication bias

There was no evidence asymmetry upon inspection of

funnel plots. However, due to the limited number of

studies included in the analysis, Egger’s linear regression

model was also used. The Egger’s regression test for

asymmetry suggested that there was no significant publi-

cation bias for depression outcome studies (p = 0.429)

anxiety outcome studies (p = 0.325), universal preven-

tion (p = 0.622), or selective/indicated prevention

(p = 0.331).

Discussion

This is the first systematic review and meta-analysis

examining randomized controlled trials of eHealth

interventions aimed at preventing depression and anx-

iety in the general population. Our results were drawn

from ten randomised controlled studies with fair to good

quality. Results indicate that a range of different cogni-

tive behavioural programs produce small, but overall

positive effects on symptom reduction for anxiety and

depression, at both an indicated/selective and universal

prevention level. Although the effect sizes among

eHealth prevention interventions appear to be smaller

than that reported for face-to-face prevention interven-

tions [53], eHealth has potential for more reach with

fewer resources. Indeed, eHealth technologies may be

able to overcome a range of financial, geographic, and

time barriers that have previously existed in this area. As

such, these symptom effects may have considerable im-

pact at a population level. Furthermore, considering the

prevalence [54] and impairment associated with even

subsyndomal disorders [55–57], this effect has the po-

tential to make meaningful change. Prevention interven-

tions are never likely to produce large individual effect

sizes, as they are delivered to the mass populations who

are not unwell, but when translated to a population

level, the overall impact of these small effects can be

Fig. 2 Effects of eHealth prevention interventions on symptoms (post-intervention)
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substantial and result in dramatic improvements in pub-

lic health outcomes [58]. The eHealth prevention inter-

ventions included in this meta-analysis produced similar

pooled mean effect sizes for both depression and anxiety

outcomes. This may be a consequence of the overlap in

symptoms between these conditions [59] and the lack of

diagnostic outcomes used. The majority of studies uti-

lised some form of CBT, with behavioural, mindfulness,

and problem-solving components often a major focus. It

is consistently shown that eHealth interventions that in-

clude some form of guidance are associated with larger

effect sizes than those that do not [60], interestingly, the

degree of support provided for this sample was relatively

minimal, and the heterogeneous nature of this support

prohibited further exploration. Although reminders were

consistently used in the studies reviewed, few provided

any form of therapist feedback. This is of particular rele-

vance when considering adherence rates and overall ef-

fectiveness, as subclinical populations (such as those

studies here) have been said to lack intrinsic motivation

for completing the programs evoked by a diagnostic

treatment imperative [61]. Despite the relatively minimal

guidance provided among the prevention studies, pro-

gram adherence was moderate across the studies and

not dissimilar to that of clinical studies [62, 63].

Overall, similar effectiveness was found across the uni-

versal and selected/indicated eHealth prevention inter-

ventions. Although there is some evidence to suggest

selected/indicated interventions might be more success-

ful that universal approaches [64, 65], the majority of

published studies in this area utilise school-based popu-

lations. Furthermore, many universal interventions may

not be appropriately powered to find such effects as the

sample size required for universal prevention can be

overwhelming [66, 67]. The findings presented here are

in line with those of Jane-Llopis and colleagues [68], and

cast some doubt on the categorical superiority of

selected/indicated interventions within the general

population.

What is evident from this review is not only the

lack of true eHealth prevention trials published in the

literature [17, 69], but of those trials that do specific-

ally target a non-clinical sample (be it universal, se-

lective, or indicated prevention), the primary (and in

most cases the only) relevant outcome is short-term

symptom reduction rather than a decrease in disorder

incidence. Three depression studies [40, 41, 52] and

one anxiety study [43] reported medium to long-term

follow-up, with 12-month incidence rates reported for

only two studies [41, 52]. While each of the studies

Fig. 3 Effects of eHealth prevention interventions on symptoms (at least 6-month follow-up)
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that examined depression diagnosis as an outcome re-

ported significant differences at 12-months, when

both were included in a meta-analysis the overall ef-

fect fell short of statistical significance. As such, there

is inadequate evidence to suggest that eHealth inter-

ventions have an effect on long-term outcomes

(especially for anxiety) and disorder incidence rates.

One of the key issues in conducting prevention trials

is the sample sizes required to gain sufficient statistical

power. For instance, it has been suggested that to dem-

onstrate that a universal prevention program could re-

duce the rates of new onset depression over 12 months

by 15%, the number of subjects required amounts to

tens of thousands [13]. Furthermore, accurate diagnostic-

based prevention within automated eHealth interventions

is rare as this requires assessment contact with research

staff, diminishing some key benefits of eHealth interven-

tions (anonymity, low cost). Finally, the mental illness pre-

vention field is relatively new [15], and although there has

been promising results on the feasibility of prevention as a

way of reducing the incidence and overall burden of com-

mon mental disorders at a community level, eHealth is

also in its infancy [17].

The main strengths of this review include a detailed

systematic search strategy and the objective assessment

of the methodological rigor of each included study. Des-

pite these strengths, there are a number of other limita-

tions to this review. First, due to the limited number of

studies, comparison of different theoretical approaches,

different forms of prevention (universal, selective, or in-

dicated), and other elements was difficult. Indeed, al-

though this meta-analysis reported similar effectiveness

among the universal and indicated/selective eHealth pre-

vention interventions, there are classification issues that

make interpretation difficult. For instance, due to the

opt-in nature of research trials it is possible that the uni-

versal programs do not accurately reflect true universal

prevention, as those taking part in such studies may

have had symptoms of concern, which provided motiv-

ation for initial engagement. Conversely, some selective

interventions of non-generalised populations were ex-

cluded from the review (e.g., postnatal, chronic pain), as

they are often associated with fundamental differences

which are likely to preclude the translation of such pro-

grams to other populations. Additionally, it would have

been advantageous to make specific comparisons of

Fig. 4 Effects of different types of eHealth prevention interventions on symptoms
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differing theoretical approaches in order to determine

which held most effectiveness in prevention, again lim-

ited numbers precluded this exploration. Similarly, the

limited number of interventions and different types of

techniques used may explain the heterogeneity observed

in the data. The high levels of heterogeneity suggest

treatment effect estimates vary among the studies, which

may be due to different intervention content, engage-

ment or difference in the populations sampled. While

we utilised random effect models to help account for

this, the remaining heterogeneity places some limitations

on the interpretation of the pooled effect size, which

may not be an accurate summary of the effects in all in-

terventions. Secondly, as mentioned, self-report mea-

sures were the primary outcome in all studies, and

therefore, conclusions are largely limited to reductions

in symptoms rather than clinical diagnosis. Thirdly, as

study populations were randomized, we conducted the

meta-analysis under the assumption that there was no

pre-test difference in scores for the control and treat-

ment groups. Most studies reviewed tested for this and

reported that no significant differences were present in

the pre-test scores; however, in studies that did not, or

where subgroups were used, this assumption may not

hold [47]. Finally, as non-English publications and non-

published articles were excluded, there is a possibility

that such studies published in other languages or in the

grey literature may have not been identified.

Although beyond the scope of this review it is import-

ant to note that one final limitation in evaluating effect-

ive prevention in this area is that of the search strategy

[70]. The search specifically aimed to look at mental

health disorders, however, this may have omitted rele-

vant studies of wellbeing, or other less diagnostic studies

(e.g., [71]). In short, these studies tend to measure re-

ductions in the risk of illness by measuring symptoms of

illness. In doing so the prevention techniques used were

all ‘therapeutic’ (i.e., treatments intended to relieve or

heal a disorder). This is a limitation across the clinical

field of mental health prevention, as conditions lie on a

spectrum and there is no accepted modifiable risk

marker that is indicative of future illness. It would be

useful to better understand the impact of CMD preven-

tion interventions that do not target symptoms and

whether other (non-therapeutic) techniques are effective

(e.g., [72]). However, there is scepticism around the effi-

cacy of wellbeing interventions as prevention [73].

Again, although beyond the scope of this review, a

popular setting for prevention interventions is within

school settings [74–77], due to the advantages of access

and ease with which such programs can be incorporated

into the curriculum. Modern workplaces are becoming

increasingly aware of the cost and impact of mental ill-

ness at an employee level, and initiatives in this area

may lead to the workplace becoming an equivalent loca-

tion where working-age adults can be engaged [33, 78].

Conclusions

In conclusion, this systematic review and meta-analysis

found small but positive effects of eHealth prevention

interventions for anxiety and depression. However, there

is inadequate evidence on the medium to long-term ef-

fect of such interventions, and importantly, on the re-

duction of incidence of CMD. As little variation existed

in the theories and techniques used it would be useful to

explore other preventive strategies in eHealth delivery,

(e.g. behavioural or mindfulness approaches), particu-

larly those that have shown good effects in face-to-face

sessions. Further work is needed to ascertain appropriate

settings for such prevention work and to further explore

the impact of eHealth psychological interventions on

long-term incidence rates.
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