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Abstract

Objective

To provide an up-to-date assessment of the effectiveness of the Mental Health First Aid

(MHFA) training program on improving mental health knowledge, stigma and helping

behaviour.

Design

Systematic review and meta-analysis.

Methods

A systematic search of electronic databases was conducted in October 2017 to identify ran-

domised controlled trials or controlled trials of the MHFA program. Eligible trials were in

adults, used any comparison condition, and assessed one or more of the following outcomes:

mental health first aid knowledge; recognition of mental disorders; treatment knowledge;

stigma and social distance; confidence in or intentions to provide mental health first aid; provi-

sion of mental health first aid; mental health of trainees or recipients of mental health first aid.

Risk of bias was assessed and effect sizes (Cohen’s d) were pooled using a random effects

model. Separate meta-analyses examined effects at post-training, up to 6 months post-train-

ing, and greater than 6 months post-training.

Results

A total of 18 trials (5936 participants) were included. Overall, effects were generally small-to-

moderate post-training and up to 6 months later, with effects up to 12-months later unclear.

MHFA training led to improved mental health first aid knowledge (ds 0.31–0.72), recognition of

mental disorders (ds 0.22–0.52) and beliefs about effective treatments (ds 0.19–0.45). There

were also small reductions in stigma (ds 0.08–0.14). Improvements were also observed in con-

fidence in helping a person with a mental health problem (ds 0.21–0.58) and intentions to pro-

vide first aid (ds 0.26–0.75). There were small improvements in the amount of help provided to
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a person with a mental health problem at follow-up (d = 0.23) but changes in the quality of

behaviours offered were unclear.

Conclusion

This review supports the effectiveness of MHFA training in improving mental health literacy

and appropriate support for those with mental health problems up to 6 months after training.

Trial registration

PROSPERO (CRD42017060596)

Introduction

Up to 1 in 5 adults will develop a mental health problem in any year[1] and because of this

high prevalence, members of the public are likely to have contact with someone who has a

mental health problem. The Mental Health First Aid (MHFA) course was developed in 2000 to

teach community members first-aid skills to support people with mental health problems [2].

Developed in partnership between Betty Kitchener, an educator and mental health consumer,

and Professor Tony Jorm, a mental health researcher, it adapts a familiar model from physical

first aid training for injuries and emergencies to mental health problems. Mental health first

aid is the help provided to a person who is developing a mental health problem or who is in a

mental health crisis, until appropriate professional help is received or the crisis resolves. The

course teaches how to recognise the clusters of symptoms of different mental disorders and

mental health crises, how to offer and provide initial help, and how to guide a person towards

appropriate treatments and other supportive help. This is summarised via the ‘ALGEE’ Action

Plan:[3] Approach the person, assess and assist with any crisis; Listen and communicate non-

judgmentally; Give support and information; Encourage the person to get appropriate profes-

sional help; and Encourage other supports.

From its beginnings in Australia, the MHFA program has spread worldwide with more than

22 countries adopting the program, and over 2 million people attending a course [4]. The Stan-

dard adult course is 12 hours long and includes information on depression, anxiety problems,

psychosis, substance use problems, and crisis situations (e.g. suicide and self-harm, panic at-

tacks, drug/alcohol overdose). As well as the Standard MHFA course for adults, there is a tai-

lored course for adults assisting adolescents (Youth MHFA) which contains additional teaching

about eating disorders. There are also specialized courses for various cultural and professional

groups, including Aboriginal and Torres Strait Islanders, tertiary students, financial counsellors

and pharmacists. These courses all teach how to give mental health first aid using the ALGEE

Action Plan and include appropriate adaptation towards cultural or workplace contexts. MHFA

courses are typically delivered via face-to-face instruction, but online/CD-ROM versions have

also been developed. MHFA Instructors undergo rigorous selection procedures, training, and

annual accreditation. Underpinning the MHFA program is a strong commitment to delivering

training based on research evidence [5]. All course content is as evidence-based as possible and

undergoes regular revision to incorporate new knowledge. Course materials draw on expert

consensus studies that systematically combine the views of consumers, carers and professionals

on how to provide MHFA (e.g [6–8]). This commitment to research evidence is also reflected in

the continued focus on course evaluation.

A meta-analysis of 15 studies evaluating MHFA found that the program improves mental

health knowledge, reduces stigmatising attitudes, and increases helping behaviours [9].
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However, this review only included 6 controlled trials, 3 of which were conducted by the devel-

opers of MHFA. It also didn’t evaluate several outcomes of interest, including confidence and

intentions to provide MHFA, MHFA knowledge, and the quality of MHFA behaviours pro-

vided to a person with a mental health problem. Since this review was conducted, a consider-

able number of new trials have been published evaluating the program. A new meta-analysis is

warranted in order to include these new studies, evaluate the full range of training outcomes,

examine the persistence of effects, and to further explore whether effects vary according to

study characteristics. Therefore, this review aimed to provide an updated evaluation of the

effectiveness of the Mental Health First Aid training program on improving mental health

knowledge, stigmatising attitudes and helping behaviour.

Materials and methods

This review was conducted in accordance with the PRISMA recommendations for systematic

reviews[10] and the review protocol was registered with PROSPERO (CRD42017060596).

Study eligibility criteria

Studies were eligible if they were randomised controlled trials (including cluster-randomised),

quasi-randomised controlled trials, or controlled trials, in adults aged 18+. We excluded uncon-

trolled trials given their greater risk of yielding a biased estimate of effect [11]. We included

studies evaluating the MHFA program if it was the primary intervention and not a component

of a larger intervention. Both the standard adult course and its variants (e.g. translations or

adaptations for specific populations) and the youth mental health first aid course were included.

All modes of delivery were eligible for inclusion, including face-to-face, online/CD-ROM, and

blended. If two versions of MHFA were evaluated within the one study (e.g. face-to-face or

online), we selected the program that was more frequently evaluated in the included studies to

avoid double-counting control group participants [11]. Studies could include any comparison

condition, including waitlist, no intervention, a generic health education intervention, or other

mental health education intervention. If there were multiple comparison conditions, we selected

the comparison that most closely matched the intervention condition (e.g. in length or dose).

We included studies that assessed the impact of MHFA on at least one outcome including

knowledge, attitudes, perceived confidence or intentions to provide help, mental health first aid

behaviours, and mental health symptoms. We planned to include studies in any language if they

could be adequately translated into English using Google Translate. We identified only one

such study [12], but as this was also reported in English in a separate publication [13], we used

the English version. Unpublished or ongoing studies were eligible if the authors were able to

provide us with outcome data.

Identification and selection of studies

A systematic search of the literature was conducted for studies published between the year of

MHFA inception (2000) and 5th April 2017. This systematic search was also re-run on 12th Oct

2017, to detect any additional studies published since the initial search. We searched PubMed,

PsycINFO (OVID interface), EMBASE (OVID interface), and the Cochrane Central Register of

Controlled Trials (Wiley interface) for eligible studies. Specific search strategies were developed

for each database, using a combination of both key words and MeSH/Map terms to include the

following: ‘controlled trial’, ‘mental health’, ‘mental disorder’, ‘first aid’, ‘mental health training’,

‘MHFA’, ‘mental health first aid’, limiting to studies involving humans (see supplementary S3

Table for search terms used in each database). These database searches were supplemented by

searching for trial protocols through the International Clinical Trials Registry Platform Search
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Protocol (http://apps.who.int/trialsearch/) and by examining the list of MHFA course evalua-

tions provided on the MHFA International website (https://mhfa.com.au/research/mhfa-

course-evaluations). The reference lists of included studies and relevant reviews identified

through the search were also checked. One author (AR) screened titles and abstracts for poten-

tial inclusion and two authors (AR, AJM) independently screened the full-text of retrieved arti-

cles, with discrepancies resolved by consensus or arbitration from a third author (NJR). The

flow of studies is presented in Fig 1.

Data extraction and assessment of risk of bias

A data extraction template was developed and piloted. Study characteristics and outcome data

from each study were extracted independently by two authors, with disagreements resolved by

discussion. We attempted to contact authors to resolve any uncertainties or to obtain missing

information, and received information from 10 studies [13–22]. Information extracted from

each study included participant characteristics (% female, age [mean, SD, range], education

level); intervention characteristics (name of program, length of program in hours, number of

sessions, delivery mode [online, face-to-face, blended]; and study characteristics (design [con-

trolled, RCT, cluster-RCT], comparison condition [waitlist, no intervention, generic health

education intervention, other mental health education intervention], study population [uni-

versity student, employee, member of the public], study size [total, intervention/control], fol-

low-up occasions, country, publication status [unpublished data, peer-reviewed, not peer-

reviewed], involvement of MHFA founder [yes/no]).

Four sets of primary outcomes were evaluated: (1) knowledge, (2) stigmatising attitudes, (3)

confidence and intentions in providing MHFA, (4) provision of mental health first aid. These

outcomes are not measured as part of MHFA training but have been evaluated in research tri-

als as they measure the main constructs of the training.

Knowledge. Three kinds of knowledge outcomes were extracted, where available. Mental

health first aid knowledge, when measured objectively, typically by true or false questions

based on course content (e.g. It is not a good idea to ask someone if they are feeling suicidal in
case you put the idea in their head and It is best not to try to reason with a person having delu-
sions). These questions have face validity but no other psychometric properties have been

reported. Recognition of mental health problems was based on accuracy of identification of

mental health problems described in a short vignette, most commonly depression or schizo-

phrenia. These vignettes were written to satisfy diagnostic criteria and correct recognition has

been validated by an Australian national sample of clinical psychologists, psychiatrists, and

general practitioners (GPs) [23]. Beliefs about effective treatments for mental health problems

was assessed by the extent to which participants agreed with health professionals about which

interventions would be useful for problems described in a vignette. Helpful treatments were

based on the consensus of national samples of Australian clinical psychologists, psychiatrists,

and GPs [24, 25]. For example, scores for depression ranged from 0 to 6 based on professional

consensus that six interventions are helpful (GPs, psychiatrists, clinical psychologists, antide-

pressants, counselling and cognitive-behaviour therapy).

Stigmatising attitudes. Stigmatising attitudes towards people with mental health prob-

lems were primarily assessed with Social Distance Scales based on Link et al[26] and Personal

Stigma Scales based on Griffiths et al [27]. Other validated stigma scales included the Attitudes

to Mental Illness Scale,[28] Opening Minds Scale for Healthcare Providers[29] and the Per-

sonal Attributes scale [30].

Confidence and intentions. Confidence and intentions to provide MHFA were extracted

as proxy measures of behaviour change. Perceived confidence was usually assessed with a
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Fig 1. PRISMA flow chart.

https://doi.org/10.1371/journal.pone.0197102.g001
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single question in relation to helping a person with a mental health problem. This has been

shown to be predictive of high quality support provided up to six months later [31]. Intentions

to provide mental health first aid were assessed in response to a person with a mental health

problem described in a vignette. Studies either used a list of actions consistent with the ALGEE

action plan, or invited open-ended responses which were scored for congruence with the

ALGEE action plan as described by Yap et al [32]. These scores have high inter-rater reliability

[32, 33] and have been shown to predict the quality of support provided up to 2 years later

[32].

Provision of mental health first aid. This was assessed in two ways in included studies:

the amount of help or mental health first aid provided to someone with a mental health prob-

lem, and the quality of first aid provided. Studies measured amount of help either on frequency

scales (e.g. “never” to “many times”) or whether help had been provided at all (yes/no). Quality

was assessed by summing the number of helpful actions participants reported taking to sup-

port a person with a mental health problem, which were consistent with MHFA training.

Secondary outcomes collected were:

(1) Mental health of MHFA trainees, assessed using a validated measure of depression, anxi-

ety, or psychological distress/internalising symptoms.

(2) Mental health of recipients of mental health first aid (via MHFA trainees), assessed using a

validated measure of depression, anxiety, or psychological distress/internalising

symptoms.

Where outcomes were reported as both continuous (e.g. means and standard deviations)

and dichotomous (e.g. percentage above a cut-off), we extracted the continuous data. Where

studies reported both endpoint data and change over time data (e.g. group by time interac-

tions) we extracted the change over time data due to the potential for baseline imbalances.

Where intentions, confidence or behavioural outcomes towards multiple people were reported

(e.g. students AND colleagues), we extracted data for the person who was the clearly intended

recipient of MHFA (i.e. school students for Youth MHFA participants).

Risk of bias was assessed using the revised Cochrane Risk of Bias tool for randomised trials

(RoB 2.0) [34]. This has five domains and assesses bias due to the randomization process, devia-

tions from intended interventions, missing outcome data, measurement of the outcome, and

selection of the reported result. An additional domain is included for cluster RCTs which

assesses bias arising from the timing of identification and recruitment of individual participants

in relation to the timing of cluster randomization. On each domain, risk of bias was judged as

low risk, some concerns, or high risk. Studies are rated as high risk of bias overall if at least one

domain is judged as high risk of bias. Risk of bias judgements were made independently by two

review authors, with discrepancies resolved by consensus. The quality of evidence for all out-

comes was judged using the Grading of Recommendations Assessment, Development and Eval-

uation (GRADE) system [35, 36]. Five factors may lead to rating down the quality of evidence

(risk of bias, inconsistency, indirectness, imprecision, and publication bias) and three factors

may lead to rating up (large effect size, dose–response relationship, and consideration of all

plausible confounding variables). The quality of evidence for each outcome across studies falls

into one of four categories: high, medium, low, or very low.

Data synthesis

Outcomes were analysed with Comprehensive Meta-Analysis (CMA) V2 software using a ran-

dom-effects model and reported as standardized mean differences. Separate meta-analyses were

conducted to examine effects at 3 different pre-specified time-points (post-intervention, up to 6
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months post-intervention, greater than 6 months post-intervention). Multiple validated outcomes

of the same construct (e.g. attitudes assessed with personal stigma scales and social distance

scales) within a study were combined into one effect size using CMA, unless these data were

already pooled and reported by trial authors. Where studies reported an effect size for more than

one independent subgroup in their sample (e.g. depression vignette versus schizophrenia vig-

nette), we included each subgroup as a separate ‘study’. When interpreting mean effect sizes, we

followed Cohen’s guidelines whereby d of 0.2 = small, 0.5 = medium, and 0.8 = large [37].

To explore the robustness of the results we performed several pre-specified sensitivity anal-

yses. We tested the impact on pooled estimates of removing studies conducted by the develop-

ers of MHFA, studies judged to have high risk of bias, and outlier studies (studies whose 95%

CI did not overlap with the 95% CI of the pooled effect size).

Statistical heterogeneity for each pooled outcome was examined with the I2 statistic, which

expresses the amount of heterogeneity in effect sizes in percentages. A percentage of 25% indi-

cates low heterogeneity, 50% moderate and 75% high heterogeneity [38]. The 95% CI around

I2 was calculated using the ‘heterogi’ module in STATA. Where I2 was not zero and the confi-

dence interval included high levels of heterogeneity, further subgroup and meta-regression

analyses were conducted to explore possible causes of heterogeneity. Subgroup analyses used a

mixed-effects model (a random-effects model within subgroups and a fixed-effect model

across subgroups) and explored whether mean effect sizes differed for face-to-face versus

online delivery, standard adult course versus youth MHFA, and type of comparison condition.

When there were at least 3 studies per analysis, meta-regression explored the effect of the per-

centage of female participants and program length.

Small study effects (e.g. publication bias) were assessed when there were 10 or more studies

in the meta-analysis by visually examining the funnel plot, supplemented by Egger’s test of

funnel plot asymmetry [39, 40]. Duval and Tweedie’s trim and fill procedure was used to esti-

mate the effect size after imputing potentially missing studies [41].

Results

Searches generated 611 records of which 34 were assessed for full-text eligibility (see Fig 1).

Sixteen studies were excluded at the full-text screening stage: 11 were not an MHFA program,

4 were not an RCT or controlled trial, and 1 was a duplicate publication. A final 18 studies

were included in the review, with a total of 5936 participants [13–22, 42–49]. Only 6 of these

were included in the prior review of MHFA [13, 17–19, 45, 48], with 12 additional controlled

trials identified. Study characteristics are detailed in Table 1.

There were 4 cluster-RCTs, 10 RCTs, and 4 controlled trials. Studies used a variety of com-

parison conditions, with 6 using a waitlist condition, 6 using another health or mental health

education program, and 6 using a no intervention design. Outcomes were assessed post-inter-

vention in 8 studies, up to 6 months follow-up in 13 studies (14 comparisons), and only 2 stud-

ies examined effects at more than 6 months post-intervention (up to 1 year follow-up). Three

studies were unpublished or ongoing [16, 20, 21].

Most studies evaluated the adult course or a variant (k = 15) rather than youth MHFA

(k = 3) and delivered the course in a face-to-face format (k = 15) rather than online or

CD-ROM (k = 3). The program was evaluated in several settings, including workplaces (k = 7),

with university or heath care students (k = 5), members of the public (k = 3), teachers (k = 1),

parents (k = 1), and the military (k = 1). Study participants tended to be female (median = 78.1%,

range 57.5% - 94.5%). The majority of studies were conducted in Australia (k = 8), with 5 con-

ducted in North America, 4 in Europe/UK, and 1 in Hong Kong. Most studies did not involve

the founders of MHFA in their evaluation (k = 12).
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Risk of bias in included studies

Risk of bias was rated per outcome according to Cochrane guidelines[34] and is summarised in

Figs 2 and 3. The majority of studies were rated as low risk of bias arising from randomisation;

having adequate random sequence generation and allocation concealment and few baseline

imbalances. There was generally low risk of bias due to deviations from intended interventions,

as most studies reported delivery of MHFA consistent with usual practice and analysed partici-

pants in the group they were randomly allocated. Most studies were judged as low risk of bias in

the selection of reported results, with 10 studies prospectively registering trial protocols. How-

ever, less than half the studies were judged as low risk of bias due to missing data, with 7 studies

reporting different proportions of missing data between groups, and inadequate statistical

methods for handling missing data, such as analysing complete cases or using last outcome car-

ried forward imputation [34]. As all outcome measures were self-reported, most studies had a

high risk of bias in measurement of the outcome. This is because participants were aware of

their allocation and may have had expectations of benefit from the MHFA intervention, which

may have influenced outcome measurement. Studies that included a mental health education

condition as their comparison were rated as low risk of bias, as expectations of benefit would be

similar across groups. The assessment of MHFA knowledge, which was an ‘objective’ test of

knowledge via true or false answers, was also less likely to be influenced by knowledge of inter-

vention received, hence this outcome was rated as low of bias for all 7 studies that included it.

For all other primary outcomes, only one study was rated as low risk of bias overall.

Effects of MHFA

Knowledge. As shown in Table 2, accurate identification of mental health problems

showed small non-significant improvements at post-intervention (d = 0.22), with low-to-mod-

erate heterogeneity, increasing to moderate improvements by 6-month follow-up (d = 0.52)

with low heterogeneity. Effect sizes were similar with the removal of 3 studies involving the

developers of MHFA at post-intervention, d = 0.39 (95% CI: -0.04, 0.81) and 4 studies at fol-

low-up, d = 0.43 (95% CI: 0.28, 0.58). There was no evidence of publication bias in the 11 stud-

ies at follow-up < = 6 months (Egger’s test, two-tailed p = .271).

Beliefs about effective treatments for mental health problems significantly improved at

post-intervention (d = 0.45) and at up to 6-month follow-up (d = 0.19) with moderate-to-high

Fig 2. Summary of risk of bias judgements presented as percentages across all included studies.

https://doi.org/10.1371/journal.pone.0197102.g002
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Fig 3. Summary of risk of bias judgements for each study.

https://doi.org/10.1371/journal.pone.0197102.g003
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Table 2. Results of meta-analyses of effects of mental health first aid training on outcomes.

N comparisons

(k)

Cohen’s d [95%

CI]

p I2% [95%

CI]

Quality of the evidence

(GRADE)

MHFA knowledge

Post 3 0.72 [0.59, 0.86] <.001 0 [0, 90] ����High

< = 6-month follow-up 5 0.54 [0.43, 0.64] <.001 0 [0, 79] ����High

>6-month follow-up 1 0.31 [0.09, 0.53] .006 ���⊝ Moderateb

Recognition of mental

health problem

Post 7 0.22 [-0.17,

0.61]

.276 40 [0, 75] ��⊝⊝ Lowa,b

< = 6-month follow-up 11 0.52 [0.41, 0.64] <.001 11 [0, 51] ���⊝ Moderatea

>6-month follow-up 1 0.22 [-0.36,

0.80]

.450 ��⊝⊝ Lowa,b

Beliefs about effective

treatments

Post 4 0.45 [0.11, 0.79] .010 85 [63, 94] ���⊝ Moderatea

< = 6-month follow-up 11 0.19 [0.07, 0.32] .002 59 [20, 79] ���⊝ Moderatea

Stigma

Post 8 0.14 [0.03, 0.25] .010 0 [0, 68] ���⊝ Moderatea

< = 6-month follow-up 14 0.14 [0.05, 0.23] .003 48 [4, 72] ���⊝ Moderatea

>6-month follow-up 1 0.08 [-0.14,

0.31]

.473 ��⊝⊝ Lowa,b

MHFA confidence

Post 7 0.58 [0.29, 0.87] <.001 79 [57, 90] ���⊝ Moderatea

< = 6-month follow-up 12 0.46 [0.31, 0.62] <.001 77 [60, 87] ��⊝⊝ Lowa,c

>6-month follow-up 2 0.21 [-0.09,

0.51]

.175 28# ��⊝⊝ Lowa,b

MHFA intentions

Post 4 0.75 [0.60, 0.91] <.001 0 [0, 85] ���⊝ Moderatea

< = 6-month follow-up 3 0.55 [-0.08,

1.18]

.085 91 [76, 96] ��⊝⊝ Lowa,b

>6-month follow-up 2 0.26 [-0.12,

0.64]

.182 48# ��⊝⊝ Lowa,b

Amount of MHFA provided

Post 3 -0.06 [-0.32,

0.20]

.650 0 [0, 90] ��⊝⊝ Lowa,b

< = 6-month follow-up 9 0.23 [0.08, 0.38] .002 63 [23, 82] ���⊝ Moderatea

>6-month follow-up 0

Quality of MHFA provided

Post 2 0.73 [-0.97,

2.43]

.399 94# ��⊝⊝ Lowa,b

< = 6-month follow-up 2 -0.01 [-0.22,

0.19]

.950 76# ���⊝ Moderateb

>6-month follow-up 1 0.25 [-0.17,

0.24]

.242 ��⊝⊝ Lowa,b

MHFA trainee mental

health

Post 3 -0.04 [-0.39,

0.32]

.835 4 [0, 90] ��⊝⊝ Lowa,b

< = 6-month follow-up 4 0.16 [-0.03,

0.35]

.093 0 [0, 85] ��⊝⊝ Lowa,b

(Continued)
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heterogeneity in effect sizes. Effects were robust in sensitivity analyses exploring researcher

allegiance post-intervention, d = 0.91 (95% CI: 0.69, 1.13, k = 1) and follow-up, d = 0.17 (95%

CI: 0.00, 0.35, k = 7). Removal of one outlier study[22] at follow-up slightly reduced the effect

size, d = 0.16 (95% CI: 0.07, 0.24). There was no evidence of publication bias in the 11 studies

at follow-up < = 6 months (Egger’s test, two-tailed p = .450).

There was a moderate-to-large significant improvement in MHFA knowledge at post-inter-

vention (d = 0.72), which was smaller at 6-month follow-up (d = 0.54) and 12 month follow-up

(d = 0.31), with no heterogeneity. Removing studies involving the developers of MHFA

increased the effect size at post-intervention to d = 0.91 (95% CI: 0.55, 1.26, k = 1) and d = 0.53

(95% CI: 0.41, 0.65, k = 4) at 6-month follow-up. Mean effect sizes were the same when remov-

ing studies at high risk of bias, d = 0.72 (95% CI: 0.44, 1.00, k = 1) at post-intervention and

d = 0.54 (95% CI: 0.42, 0.67, k = 3) at follow-up less than 6 months.

Attitudes. There were small significant effects on stigmatizing attitudes at post-intervention

(d = 0.14) and up to 6-month follow-up (d = 0.14), reducing to very small non-significant effects

at 12-month follow-up (d = 0.08). Heterogeneity was low at post-intervention and moderate at

6-month follow-up. Effects were weaker when removing studies involving the founders of MHFA

at post-intervention, d = 0.09 (95% CI: -0.05, 0.23, k = 5) and 6-month follow-up, d = 0.11 (95%

CI: 0.00, 0.21, k = 10), but confidence interval limits overlapped. Similarly, removing one outlier

study[48] at follow-up reduced the size of the pooled effect size to d = 0.09 (95% CI: 0.03, 0.16).

Visual inspection of the funnel plot suggested some asymmetry in effects at 6-month follow-up

(Egger’s test, two-tailed p = .113). The Duval & Tweedie trim-and-fill approach suggested that

four studies were potentially missing and, if imputed, the mean effect size would drop to d = 0.08

and would no longer be significant (95% CI: -0.02, 0.18).

Supplementary analyses were conducted to explore whether effects varied depending on

the type of stigma, as most studies included measures of both social distance and personal

Table 2. (Continued)

N comparisons

(k)

Cohen’s d [95%

CI]

p I2% [95%

CI]

Quality of the evidence

(GRADE)

>6-month follow-up 1 0.02 [-0.20,

0.24]

.882 ��⊝⊝ Lowa,b

MHFA recipient mental

health

Post 0

< = 6-month follow-up 2 0.14 [-0.05,

0.33]

.144 0# ��⊝⊝ Lowa,b

>6-month follow-up 1 -0.09 [-0.32,

0.14]

.458 ���⊝ Moderateb

# too few studies to calculate confidence interval.

GRADE Working Group grades of evidence:

High quality����: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality���⊝: Further research is likely to have an important impact on our confidence in the estimate

of effect and may change the estimate.

Low quality:��⊝⊝Further research is very likely to have an important impact on our confidence in the estimate

of effect and is likely to change the estimate.

Very low quality:�⊝⊝⊝We are very uncertain about the estimate.

a Downgraded due to risk of bias.

b Downgraded due to imprecision.

c Downgraded due to publication bias.

https://doi.org/10.1371/journal.pone.0197102.t002
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stigma. The mean effect size at post-intervention was d = 0.35 (95% CI: -0.08, 0.78) for social

distance (k = 4) and d = 0.12 (95% CI: -0.06, 0.29) for personal stigma (k = 8). Similarly, at up

to 6 months follow-up, effect sizes tended to be larger for social distance, d = 0.23 (95% CI:

0.11, 0.36, k = 11) than for personal stigma, d = 0.06 (95% CI: -0.02, 0.15, k = 13).

Confidence and intentions. There were moderate significant improvements in confi-

dence in helping someone with a mental health problem at post-intervention (d = 0.58) and

follow-up by 6 months (d = 0.46), with high levels of heterogeneity. Effects beyond 6 months

were small in size (d = 0.21). There were two outlier studies at 6-month follow-up [44, 45];

removing these only slightly reduced the pooled effect size to d = 0.43 (95% CI: 0.30, 0.57).

Results were robust to researcher allegiance, with very similar effects at post (d = 0.59, 95% CI:

0.18, 1.00, k = 4) and< = 6-month follow-up (d = 0.48, 95% CI: 0.28, 0.68, k = 8). However,

inspection of the funnel plot for the 12 studies at 6-month follow-up suggested evidence of

asymmetry (Egger’s test, two-tailed p = .008). The Duval & Tweedie trim-and-fill approach

suggested that four studies were potentially missing and, if imputed, the mean effect size

would drop to d = 0.32 (95% CI: 0.15, 0.48).

Effects on intentions to provide mental health first aid were moderate-to-large at post-inter-

vention (d = 0.75 with no heterogeneity) and by 6-month follow-up (d = 0.55 with high heteroge-

neity), with smaller effects observed at longer follow-up (d = 0.26 with moderate heterogeneity).

Effects were somewhat larger when removing studies with MHFA developer involvement at post

(d = 0.93, 95% CI: 0.63, 1.23, k = 2), up to 6-month follow-up (d = 1.04, 95% CI: 0.58, 1.50,

k = 1), and beyond 6-months (d = 0.55, 95% CI: -0.00, 1.10, k = 1).

Behaviour. There were no improvements in the amount of help provided to a person with

a mental health problem at post (d = -0.06, no heterogeneity), but small improvements were

evident at less than 6-month follow-up (d = 0.23, moderate heterogeneity). Effects remained

similar when removing studies with MHFA founder involvement, post d = -0.14 (95% CI:

-0.44, 0.15) and follow-up d = 0.27 (95% CI: 0.08, 0.46).

The quality of mental health first aid provided to a person with a mental health problem

showed a moderate, non-significant improvement at post-intervention (d = 0.73, high hetero-

geneity), but no effects were evident at less than 6-month follow-up (d = -0.01, high heteroge-

neity). One study found small, non-significant improvements at 12-month follow-up

(d = 0.25).

Mental health. Improvement in the mental health of MHFA trainees was not evident at

post-intervention (d = -0.04) or by 6-month follow-up (d = 0.16), with no evidence of hetero-

geneity at either time point. One study showed no effects at 12-month follow-up (d = 0.02). At

follow-up less than 6 months, effects were slightly lower when removing three studies that

involved the founders of MHFA, d = 0.11 (95% CI: -0.40, 0.62).

Three studies evaluated the effect of MHFA training on recipients of MHFA (via MHFA

trainees), and found a small non-significant effect by 6-month follow-up (d = 0.14, no hetero-

geneity), and a non-significant negative effect at 12 month follow-up (d = -0.09). At follow-up

less than 6 months, removing the one study that involved the founders of MHFA and was at

high risk of bias had little impact on the effect size, d = 0.17 (95% CI: -0.05, 0.39).

Possible moderators

Where I2 was not zero and the confidence interval included high levels of heterogeneity, we

investigated possible reasons for variations in effect sizes according to pre-specified study charac-

teristics: type of comparison condition, program delivery format (face-to-face versus online),

and program type (adult versus youth). Full results are presented in S1 Table. Subgroup analyses

revealed a difference in mean effect sizes between comparison conditions for beliefs about
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effective treatments at post-intervention (p< .001) and follow-up less than 6 months (p = .005),

MHFA confidence at post-intervention (p< .001), and amount of MHFA provided at less than

6-month follow-up (p< .001). Studies that included another mental health education interven-

tion as the comparison condition consistently had smaller mean effect sizes than those using a

waitlist, no intervention, health education intervention or other form of comparison condition.

For outcomes with at least 3 studies we investigated whether gender and program length

were possible sources of heterogeneity in separate meta-regression analyses. There were no

consistent effects across outcomes (see S2 Table). Longer programs were associated with lower

scores on beliefs about effective treatments at follow-ups less than 6 months (b = -0.06, 95%

CI: -0.12, 0.00) and studies with a higher proportion of females were associated with lower

amounts of MHFA provided to a person with a mental health problem at follow-ups less than

6 months (b = -0.01, 95% CI: -0.02, 0.00). Given the lack of consistency in effects, potential for

Type II errors from the number of analyses conducted, and the observational nature of meta-

regression, these findings should be interpreted with caution.

Discussion

This review identified 18 controlled trials evaluating the effectiveness of MHFA training in a

variety of settings. Across primary outcomes, there were generally small to moderate improve-

ments at post-training and up to 6 months later. Effects at up to 12-month follow-up were less

clear and require further replication. For knowledge outcomes, there is strong evidence that

the training improves knowledge about mental health problems, with effects persisting up to a

year after training. It also leads to moderate improvements in beliefs about appropriate treat-

ments. Accurate identification of a person with a mental health problem improved up to 6

months later, but effects were smaller immediately after training and it is unclear why this was

the case. MHFA training led to approximately small reductions in stigmatising attitudes, with

post-hoc analyses suggesting greater reductions in social distance attitudes than other mea-

sures of stigma. Perceived confidence in helping a person with a mental health problem was

largest post-training, but moderate effects persisted up to 6 months later. At post-training

there were moderate-to-large improvements in intentions to provide first aid to a person with

a mental health problem, which reduced at follow-up. Perhaps unsurprisingly, there were no

changes in the amount of MHFA provided to others at post-training, given the short duration

of the course and lack of opportunity to assist others. However, small effects were evident by

6-month follow-up, with heterogeneity explained by the lack of effect in studies comparing

MHFA with another mental health education intervention. The impact of MHFA training on

the quality of behaviours offered to a person with a mental health problem is less clear, as the

pooled effect size confidence intervals failed to rule out no improvement or less improvement

compared with controls. Effects on secondary outcomes–the mental health of trainees and

MHFA recipients–were less convincing. There were potentially very small effects at up to

6-month follow-up, but estimates were imprecise and may change with further research.

Overall, the effects of MHFA training were robust to researcher allegiance, as effects were

similar when excluding studies conducted by the developers of MHFA. This suggests that out-

comes will be similar if evaluated by different research groups in different countries, and sup-

ports the program’s spread worldwide. Several outcomes showed significant variation in effect

sizes across studies, which was often explained by the choice of comparison condition. Studies

that compared MHFA with a different mental health education intervention generally showed

no significant difference in effects. Other subgroup analyses investigating the effect of delivery

format and program type were inconclusive due to a lack of power. With the exception of

MHFA knowledge, the quality of the evidence was generally moderate or low, typically due to
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lack of blinding or potential bias from missing outcome data. It is difficult to achieve blinding

for this type of intervention, as it requires a plausible control condition. The combination of

self-reported outcomes with participants aware of whether they were in the intervention or

control meant that most studies suffered potential bias in measurement of outcomes. This lim-

itation could be overcome with an objective measure of MHFA behaviours, such as a simulated

encounter with a person with a mental health problem, as has been used to evaluate therapist

competence [50]. Nevertheless, positive changes to actual helping behaviour from MHFA

training is supported by qualitative research that gathered stories from MHFA trainees

approximately 20 months after training [51].

Results were generally consistent with those reported in an earlier review of MHFA that

included fewer controlled trials [9] and 6 overlapping studies. Estimates are not directly com-

parable as the earlier review pooled together post-training and follow-up effects. For knowl-

edge outcomes, Hadlaczky and colleagues found a small-to-moderate improvement (g = 0.38,

6 trials) in recognition of mental health problems and beliefs about effective treatments.

Improvements in stigma (social distance) were somewhat higher than those reported here, but

are comparable with our supplementary analyses restricted to social distance outcomes specifi-

cally. Similarly, effects on helping behaviour (g = 0.24, 5 trials) were very similar to the amount

of MHFA provided at follow-up from 9 trials in our analyses. Consistent with prior literature

[52], our analyses found greater effects for intentions to provide help than actual help pro-

vided. Nevertheless, evidence indicates that intentions to provide MHFA do predict actual

behaviour provided to a person with a mental health problem later on (r = 0.27) [31].

This review’s strengths were its rigorous methodology and comprehensive inclusion of rele-

vant studies, including 3 unpublished or ongoing studies. We extracted the full range of out-

comes from MHFA training and conducted a detailed evaluation of risk of bias of each study

outcome. Limitations included the small number of studies in some analyses, which affected

the precision of pooled estimates and limited the power to investigate heterogeneity in sub-

group and meta-regression analyses.

This review has identified some evidence gaps that could be further investigated. Only two

studies have thus far examined MHFA training effects beyond 6 months [16, 47], hence the

persistence of effects in the longer-term is unclear. Few studies have examined the quality of

mental health first aid behaviours, that is, how well trainees actually provided support or assis-

tance to a person with a mental health problem. This is arguably the key outcome of interest

from the training, but is more difficult to assess than other outcomes. It requires participants

to have had contact with someone with a mental health problem, and to describe in sufficient

detail what actions they took. Assessing this over a longer follow-up period would mean there

would be more opportunities to provide help, and greater statistical power to show an impact

from the training. As the ultimate aim of MHFA training is to improve mental health out-

comes, collecting data on the recipients of mental health first aid behaviours is an important

goal. Although few studies in this review achieved this, it is acknowledged that collecting this

data is challenging because recipients of MHFA support are not usually study participants.

Although effects were generally small to moderate, MHFA training could potentially have a

large public health impact. Evidence suggests that many people are not well informed about

how to recognise mental health problems in others, how to respond to them, and what services

and effective treatments are available [53]. Stigmatising attitudes about mental health problems

may also impact on treatment seeking and adherence and increase social exclusion [54, 55].

MHFA training offers more than just facts about mental health problems and myth-busting; it

provides concrete steps and advice on how to approach and support a person with a mental

health problem. This is important as avoidance and lack of understanding are key experiences

of discrimination reported by those with common mental disorders [56]. Given low rates of
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treatment-seeking [57], and evidence that people are more likely to seek help if someone close

to them suggests it [58, 59], the support that people receive from those in their social networks

is an important factor in improving mental health outcomes.

In conclusion, this review supports the effectiveness of MHFA training in improving men-

tal health literacy and appropriate support for those with mental health problems. This public

health intervention is a noteworthy contribution to improving the lives of people with mental

health problems.
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