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A B S T R A C T   

Background: Co-design is recommended in mental health fields and has been associated with improved inter-
vention efficacy. Despite its growing popularity, syntheses of evidence on the effectiveness of co-designed in-
terventions are scarce, and little is known about their impact on anxiety and depression. 
Methods: The purpose of this systematic review and meta-analysis was to consolidate evidence on the effec-
tiveness of in-person, co-designed mental health interventions for reducing anxiety and depression symptoms. An 
exhaustive search was conducted across six electronic databases (PubMed, PsycINFO, Embase, CINAHL, CEN-
TRAL, and ProQuest) and grey literature. Criteria for inclusion comprised studies utilizing randomized or quasi- 
randomized methods, implementing non-digital/in-person, co-designed interventions for mental health 
enhancement, and assessing anxiety and/or depression. Intervention impacts were evaluated using random- 
effects meta-analyses. 
Results: The review identified 20 studies, with only three using the term ‘co-design’. Other terminologies included 
‘co-developed’ (n = 2), ‘co-produced’ (n = 2), and ‘CBPR’ (n = 11). Seventeen studies exhibited moderate risk of 
bias, while three demonstrated high risk. Meta-analyses demonstrated a moderate non-significant effect size of 
0.5 (95 % CI: − 0.8, 1.08; p = 0.08) on depression outcomes, and a small non-significant effect size of 0.12 (95 % 
CI: − 0.1, 0.33; p = 0.23) on anxiety outcomes. 
Limitations: The majority of studies lacked sufficient statistical power to detect between-group differences. 
Following GRADE criteria, confidence in estimates was low. 
Conclusions: Notwithstanding widespread enthusiasm for co-design, the current evidence base is inadequate to 
confirm the impact of in-person, co-designed mental health interventions on anxiety and depression. More full- 
scale evaluation trials of higher quality are urgently needed, along with uniform terminology and measurement.   

1. Background 

Mental health issues, particularly anxiety and depression, represent a 
significant societal concern. One in six adults grapple with anxiety or 
depression each week (McManus et al., 2016); prevalence estimates are 
rising (WHO, 2017) and were especially elevated during the COVID-19 
pandemic (Mahmud et al., 2023). As every individual has the right to the 
highest attainable standard of mental health (Asanbe et al., 2018), it is 
incumbent upon researchers, practitioners, and policymakers to devise 
effective strategies to enhance mental health, underpinned by contem-
porary, robust evidence. 

Co-design, a distinctive approach to crafting interventions, is gaining 
traction in the field of mental health. Co-design is defined as a method of 
developing interventions in collaboration “with, not for, people” 
(McKercher, 2020, p.14), whereby stakeholders, such as individuals 
with lived experiences of the relevant issues or potential beneficiaries of 
the intervention, are actively involved in the intervention design process 
(Bevan-Jones et al., 2020; Burkett, 2016). A range of terms, such as co- 
production and co-development, are used to refer to such participatory 
approaches but despite terminological diversity, they largely share core 
attributes (Orygen, 2019). 

Co-design's popularity in the realm of mental health is rising (Bevan- 
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Jones et al., 2020; Marney and Elderton, 2021). Co-design is endorsed 
by a multitude of leading practitioners and researchers (e.g., Davies and 
Bergin, 2021; Halldorsson et al., 2021; NIHR, 2015; Oostermeijer et al., 
2021; Pearce et al., 2021), and is earning recognition in policy domains 
(EIF, 2022; HSE, 2017; Roper et al., 2018; Tindall et al., 2021), with 
international calls for co-design within mental health services (CMHL, n. 
d.; Mental Health Commission of Canada, 2016; Palmer et al., 2021; 
Vanstone, 2021; WHO, 2013). Notably, co-design is recommended by 
the National Institute for Health and Care Excellence (2016) guidelines 
for community engagement in health and wellbeing interventions, and 
several leading mental health organizations, including the McPin 
Foundation, Mind, MQ and the Mental Health Foundation, advocate for 
co-design. 

Co-design is said to create solutions with a keen understanding of 
local contexts, thereby ensuring that the outcomes of intervention 
design processes align with the needs of end-users (Jessup et al., 2018; Li 
et al., 2022a). It is believed to make interventions more relevant, 
engaging, and acceptable to end-users (Orlowski et al., 2015; Tindall 
et al., 2021). As a result, intervention uptake, adherence and sustain-
ability may be improved by co-design (Bergin et al., 2020; Fleming et al., 
2016; Halldorsson et al., 2021; Sanders and Stappers, 2008). Some 
suggest that the involvement of potential end-users in the co-design of 
interventions may enhance their effectiveness (Bevan-Jones et al., 2020; 
Burkett, 2016; Blomkamp, 2018; Centre for Coproduction, n.d.; Dekker 
and Williams, 2017; Eyles et al., 2016; Porche et al., 2022), and ulti-
mately, lead to better outcomes (Craig et al., 2008; Evans et al., 2014; 
O'Brien et al., 2020; Williamson et al., 2021). However, there is a 
scarcity of explanations as to how co-design might boost intervention 
effectiveness. 

The current state of evidence supporting co-design, particularly its 
impact on intervention effectiveness, and the efficacy of co-designed 
interventions for improving mental health, remains unclear. No 
studies were identified that directly compared co-design and non-co- 
design approaches in the development of mental health interventions, 
indicating a significant evidence gap. Given the uncertainty surrounding 
whether co-design improves intervention effectiveness, the following 
paragraphs delve into broader literature on co-design, with emphasis on 
reviews evaluating the effectiveness of co-designed interventions in 
enhancing mental health. 

Bevan-Jones et al.'s (2020) exploratory review provides a useful 
summary of the principles, methods, and challenges of co-designing 
digital interventions. Similarly, Orlowski et al. (2015) examined the 
nature of consumer involvement in participatory processes for the 
design of technology-based interventions. Despite their intention to 
explore outcomes, lack of data prevented Orlowski et al. from deter-
mining the effect of participatory processes on intervention efficacy. 
Both reviews only considered co-design with youth and concluded that 
the benefits of participatory processes remain uncertain, necessitating 
further evaluation. Dekker and Williams (2017) searched two databases 
for games for reducing anxiety and depression which were developed 
using participatory processes. They identified three co-designed in-
terventions but did not conduct meta-analyses due to included studies' 
designs. While reviews of digital interventions have helped to elucidate 
co-design processes, more evidence is needed to understand co-design's 
impacts. 

Reviews focusing on non-digital, co-designed mental health in-
terventions have also generally been limited in their examination of 
outcomes. Three such reviews were identified, with only one consid-
ering initiatives outside of healthcare. De Cotta et al. (2021) narratively 
synthesized the characteristics of 14 co-produced mental health initia-
tives (both within and outside of mental health services), limiting its 
scope to peer-reviewed studies conducted in rural Australia. Due to 
inconsistent evaluation methods and a lack of randomized or quasi- 
randomized trials, it was not possible to evaluate intervention effec-
tiveness. Two systematic reviews looked at co-production and user 
involvement in child and adolescent mental health services (Norton, 

2021; Viksveen et al., 2021). However, the low number of studies and 
nature of study designs (e.g., cross-sectional surveys) precluded meta- 
analyses. 

This review seeks to build upon previous reviews by examining 
anxiety and depression outcomes and pooling quantitative results. Given 
some progress has been made in digital, co-design literature, while there 
is limited evidence synthesis in the realm of non-digital, co-designed 
interventions, our review focuses on in-person interventions. We also 
only include interventions implemented outside of formal healthcare 
given that health services represent a distinct type of intervention with 
their own literature base. For example, evidence for treatment of psy-
chiatric diagnoses by healthcare professionals may substantially differ 
from evidence for community-based interventions aiming to prevent or 
improve (but not necessarily treat) anxiety and depression symptoms, 
with the former falling beyond the purview of this review. 

To the authors' knowledge, the only review to pool data concerning 
the impact of in-person, co-designed interventions on mental health is 
Halvorsrud et al.'s (2021) review of reviews and meta-analysis, which 
examined the effectiveness of co-creation/co-production in health 
research. Their analysis suggested that the effect of co-creation was non- 
significant for mental health outcomes. However, mental health in-
terventions comprised a small portion of their umbrella review. They 
pooled results of six mental health studies, which encompassed pre-post 
evaluations unsuitable for exploring cause-and-effect relationships. 
Moreover, they amalgamated a broad range of mental health outcomes 
in meta-analyses (PTSD, wellbeing and ‘poor mental health’) and 
excluded grey literature and interventions co-designed with youth. The 
present review, by contrast, focuses on randomized or quasi-randomized 
controlled trials which facilitate causal inferences. It includes grey 
literature and interventions co-designed with youth, and disaggregates 
intervention effects on anxiety and depression symptoms. 

In summary, while co-design is strongly endorsed in mental health 
work and its popularity is on the rise, claims linking co-design to 
enhanced intervention effectiveness appear unsupported. Rigorous 
evaluations of the effectiveness of co-designed interventions in 
improving mental health outcomes are lacking. Narrowing the scope to 
non-healthcare interventions, this review found no systematic reviews 
of primary studies examining the impact of in-person, co-designed 
mental health interventions on mental health outcomes. Additionally, 
no meta-analyses have disaggregated effects of co-designed, in-person 
mental health interventions on anxiety and depression symptoms. 
Numerous calls have been made for a more explicit elucidation of the 
relationship between co-designed interventions and outcomes (Clarke 
et al., 2017; Eyles et al., 2016; Palmer et al., 2015, 2019; O'Brien et al., 
2020). 

This study has two aims, addressed through a systematic review and 
meta-analysis. Firstly, it aims to identify, appraise, and synthesize all 
studies assessing the impact of in-person, co-designed mental health 
interventions on anxiety and depression outcomes. Secondly, it seeks to 
quantitatively consolidate all evidence relating to the impact of in- 
person, co-designed mental health interventions on anxiety and 
depression outcomes. These outcomes are chosen because anxiety and 
depression are two of the most prevalent mental health conditions 
(WHO, 2017) and it is important to understand whether interventions 
are effective for improving anxiety and depression specifically. 

2. Methods 

Systematic review and meta-analysis methods were informed by the 
Cochrane Handbook for Systematic Reviews of Interventions (Higgins 
et al., 2022b) and reported in line with PRISMA guidelines (Page et al., 
2022). 

2.1. Eligibility criteria 

Eligibility criteria were developed using the PICO framework 
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(McKenzie et al., 2022). Inclusion and exclusion criteria, and their 
rationale are detailed in Table 1. For a study to be included, all inclusion 
criteria had to be met. 

2.2. Search strategy 

Six electronic databases were searched from databases' inception to 
July 1st 2022: PubMed, PsycINFO, Embase, CINAHL, Cochrane Central 
Register of Controlled Trials (CENTRAL) and ProQuest. 

Supplementary material displays the grey literature sources 
searched. Bibliographies of all included studies were searched for re-
cords not yet identified. Titles and abstracts of studies that cited 
included studies and reference lists of previous relevant reviews were 
screened. 

2.3. Search strings 

Search strings included terms pertaining to three areas: 1) co-design, 
2) mental health, and 3) study design. Searches were designed to be 
sensitive and comprehensive as this is the first known review on this 
topic and preliminary scoping searches identified few relevant studies. 
Synonyms for each component were maximized, while the number of 
areas considered were minimized (Petticrew and Roberts, 2006). 

2.4. Study selection 

Titles and abstracts of identified citations were imported into refer-
ence manager software Covidence and duplicates removed. Titles and 
abstracts were then screened for relevance to research questions. Studies 
that met inclusion criteria and records whereby the abstract and title 
contained insufficient information to determine eligibility proceeded to 
full-text assessment. 

Studies were excluded if authors did not explicitly mention that in-
terventions were designed or implemented to improve mental health, 
anxiety, or depression. Studies were also excluded if they concerned 
interventions implemented as part of hospital, GP, or primary care, as 
these were beyond this review's scope. Whenever searches produced 
protocols, these were followed-up to determine whether planned studies 
had since been published. One reviewer performed screening and se-
lection, with a second reviewer available to discuss difficult decisions. 

2.5. Data extraction 

Cochrane's (2017) EPOC data extraction form guided decisions on 
what data to retrieve. 

2.6. Risk of bias (ROB) assessment 

Included studies were assessed for ROB using the Cochrane ROB2 
risk-of-bias tool for randomized trials (Sterne et al., 2019). As no quasi- 
randomized studies were included in the final list of studies, no other 
ROB tool was required. 

2.7. Narrative synthesis 

Following McKenzie and Brennan's (2022) guidelines, all studies 
included in the systematic review were synthesized narratively. This 
facilitated a rich description of relevant study information that was not 
captured in meta-analyses. 

2.8. Meta-analyses 

Statistical analyses were performed using R version 4.2.1 (R Core 
Team, 2022) and R Studio version 2022.07.1 + 554 (R Studio Team, 
2022). 

Table 1 
Eligibility criteria.   

Inclusion criteria Exclusion criteria Rationale 

Population Children or adults 
of any age, 
including those 
with and without 
psychiatric 
diagnosis. 

No population 
exclusions. 

Both children and 
adults are well- 
represented in co- 
design literature. 

Intervention Any co-designed, 
in-person (i.e., non- 
digital) 
intervention 
designed, or 
implemented, to 
improve mental 
health, anxiety or 
depression. 
Co-designed 
interventions are 
defined as 
interventions 
whereby 
individuals who 
have lived 
experience of the 
issue(s) that the 
intervention is 
intended to 
address, and/or are 
potential 
intervention 
beneficiaries, were 
involved in the 
intervention's 
design process. 
The term ‘co- 
design’ did not 
have to be 
explicitly reported 
for studies to be 
included. More 
than one ‘co- 
designer’ was 
required for a study 
to be included. 
There was no 
minimum 
threshold for the 
degree of co- 
design. 

Interventions not 
developed using co- 
design methods. 
Interventions co- 
designed with one 
person only e.g., one 
researcher had lived 
experience of 
depression. 
Studies in which 
authors did not 
explicitly report that 
the intervention was 
designed to improve 
mental health, 
anxiety, or 
depression. 
Digital/e-health 
interventions. 
Interventions 
combined with 
other interventions. 
Quality 
improvement 
interventions in 
hospital, GP, or 
primary care 
settings. 

Many studies of co- 
designed 
interventions were 
not directly related 
to mental health yet 
measured anxiety 
and depression. 
These studies were 
excluded because 
their primary focus 
was not mental 
health. 

Comparator Studies comparing 
the effect of an 
intervention to a 
comparison 
condition including 
treatment as usual, 
wait-list control, 
inactive control 
interventions, or no 
intervention. 

Studies with no 
comparison group. 

Including a control 
group facilitates 
inferences that 
between-group 
differences were 
due to the 
intervention rather 
than other factors e. 
g., regression to the 
mean (Ruble, 2017). 

Outcome Studies that 
measured either 
depression and/or 
anxiety outcomes. 

Studies that did not 
measure either 
depression or 
anxiety. 
Studies that only 
included general 
measures of mental 
health or psychiatric 
recovery. 

Studies reporting 
only general 
measures of mental 
health were 
excluded as this 
review was 
exclusively 
interested in anxiety 
and depression 
outcomes. 
Studies that 
measured, but did 
not report, anxiety 
or depression 
outcomes were 
included to 

(continued on next page) 
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2.8.1. Criteria for inclusion in meta-analyses 
Studies were included in meta-analyses if, for anxiety or depression 

outcomes, the following information was reported:  

(1) mean, standard deviation, and sample size, measured pre- and 
post-intervention, for both the intervention and control group; 

or  

(2) change in mean value from baseline to post-intervention for both 
the intervention and control group, associated standard error for 
this change score, post-intervention sample sizes, and correlation 
coefficient r between pre- and post-intervention values. 

2.8.2. Estimating Hedges' g effects 
As studies employed different measurement instruments, a stan-

dardized mean difference (SMD) was calculated for each study 
(Andrade, 2020). Inputting means, standard deviations, and sample 
sizes into R package ‘esc’ (Lüdecke, 2019), Hedge's g effects and 

respective standard errors were calculated. Hedges' g was chosen over 
Cohen's d because it corrects for bias due to small sample sizes (Hedges 
and Olkin, 1985), which was applicable to many included studies. When 
post-intervention outcomes were reported at multiple time points, data 
from the first measurement post-intervention were used. Effect sizes 
were classified as small (0.2), moderate (0.5), or large (over 0.8), 
following Cohen (1988). 

2.8.3. Performing meta-analyses 
Using R package ‘meta’ (Schwarzer, 2022), random-effects models 

were used to pool individual studies' Hedges' g effects. Random-effects 
were chosen because interventions varied substantially; thus, between- 
study heterogeneity in true effects was expected. Effect estimates were 
combined using the inverse variance method (Deeks et al., 2022). 
Separate meta-analyses were conducted for depression and anxiety 
outcomes. 

2.8.4. Heterogeneity assessment 
Statistical heterogeneity was evaluated using Chi2 tests and I2 sta-

tistics. A p-value < 0.10 was chosen to establish statistical significance 
given the low number of studies and small sample sizes (Deeks et al., 
2022). 

2.9. Publication bias 

Contour-enhanced funnel plots were employed to assess publication 
bias (Peters et al., 2008) but were only drawn if meta-analyses included 
over nine studies (Page et al., 2022). 

2.10. Grade assessment 

The GRADE framework was employed to evaluate the quality of 
evidence in each meta-analysis, i.e., the extent to which we can be 
confident that effect estimates correspond to true effects (Guyatt et al., 
2011; Schünemann et al., 2022). 

3. Results 

3.1. Search results 

Searches yielded 3820 results, with 2303 remaining after de- 
duplication, and 290 proceeding to full text review. Of these, 20 were 
included in the systematic review and 11 met criteria for meta-analysis. 
Fig. 1 shows the flow chart. 

3.2. Characteristics of included studies 

19 peer-reviewed journal articles and one PhD dissertation (Hede-
mann, 2019) met inclusion criteria. Studies were published between 
2013 and 2021, with 70 % published since 2018. Table 2 summarizes 
study characteristics. 

3.2.1. Settings 
Studies were located in 11 countries, including Australia, 

Bangladesh, Canada, Gambia, Germany, Guatemala, Kenya, South Af-
rica, Thailand, the United Kingdom (n = 5) and the United States (n = 6). 

3.2.2. Participants 
Across 20 studies, there were 2095 participants in total. Sample sizes 

ranged from n = 33 to n = 448 (M = 113.05; SD = 97.27). Participant 
ages ranged from 5 to 91 years. 11 studies considered adults only, five 
considered children only (including one which considered youth up to 
age 20), and four included both child and adult participants. A high 
proportion of participants were female, with eight studies including only 
females. Participants had a variety of ethnicities. Two studies' partici-
pants were predominantly Black, two predominantly Mexican, one 

Table 1 (continued )  

Inclusion criteria Exclusion criteria Rationale 

minimize bias from 
selective non- 
reporting. 

Study design Any randomized 
controlled trial 
(RCT) studies 
whereby 
participants were 
randomly assigned 
to either a 
treatment or 
comparison group. 
Quasi-experimental 
studies, defined as 
study designs that 
estimate causal 
effect sizes using 
exogenous 
variation in the 
exposure (or 
intervention) that 
is not directly 
controlled by the 
researcher (Rockers 
et al., 2015, p. 
511). The following 
quasi-experimental 
study designs were 
eligible: natural 
experiments, 
instrumental 
variable analyses, 
regression 
discontinuity 
analyses, and 
difference-in- 
difference analyses 
due to their 
strength for causal 
inferences (Kim 
and Steiner, 2016). 

Pre-post studies, 
qualitative studies, 
observational 
studies, case studies, 
secondary analyses, 
study protocols, 
commentaries, 
opinion papers, and 
reviews. 
Controlled studies 
where there was no 
randomization or 
quasi- 
randomization 
process for 
allocating 
participants to 
groups (e.g., 
matched subjects 
designs). 
Any quasi- 
experimental study 
design not specified 
in the inclusion 
criteria. 

RCTs are deemed 
the ‘gold standard’ 
of evidence for 
examining cause- 
and-effect 
relationships 
between 
interventions and 
outcomes (Hariton 
and Locascio, 
2018). 
Quasi-experimental 
studies were 
included as they are 
valuable for 
drawing causal 
inferences in 
situations where 
randomization is 
not feasible (Kim 
and Steiner, 2016). 

Language English language 
only. 

Studies published in 
other languages.  

Location Any geographical 
location. 

No geographical 
restrictions.  

Years Any year. No restrictions for 
dates of publication.  

Publication 
type 

Any trial, including 
published and 
unpublished 
studies (e.g., 
dissertations).  

No restrictions on 
publication type to 
minimize risk of 
publication bias.  
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predominantly Indigenous Peoples and six predominantly White. Eight 
studies did not report ethnicities. 

3.2.3. Mental health diagnoses and target populations 
Mental health diagnoses and clinical symptoms were mentioned in 

various forms in seven of the studies. Two implied that a subset of 
participants had psychiatric diagnoses; Pile et al. (2021) specified that 
individuals with mental health diagnoses were not excluded, while 
Henson et al. (2020) reported that 75 % of participants had never 
received a psychiatric diagnosis. To be included in Abel et al.'s (2020) 
study, families were required to have ‘serious parental mental illness', 
defined as a severe psychiatric disorder requiring intervention, hospi-
talization or ongoing treatment. Other studies referred to participants 
having a history of clinical depression and/or current minor depression 
(Alsubaie et al., 2018) and a diagnosis of opioid use disorder (Carlyle 

et al., 2019). The interventions in the studies by Hassouneh et al. (2013) 
and Sanfilippo et al. (2020) were designed to reduce clinically signifi-
cant depressive symptoms and reduce common mental disorder symp-
toms respectively. However, diagnostic criteria were absent from all 
studies. 

There was a range of populations with respect to the severity of 
mental health problems. Five studies (Alsubaie et al., 2018; Hassouneh 
et al., 2013; Karasz et al., 2021, 2015; Rüsch et al., 2019) recruited 
participants on the basis of elevated psychological symptoms, e.g., Pa-
tient Health Questionnaire score ≥ 10. 

Ten studies did not screen for symptoms but targeted specific pop-
ulations at high risk for mental health problems, including perinatally 
HIV-infected adolescents, breast cancer survivors, refugee families, and 
young people in care self-reporting substance use (Abel et al., 2020; 
Alderson et al., 2020; Betancourt et al., 2020; Bhana et al., 2014; Carlyle 

Fig. 1. Prisma flow chart.  
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Table 2 
Characteristics of included studies.  

Study Country Design Intervention(s) Intervention 
duration 

Sample sizes at 
baseline 

Retention rates 
(from baseline to 
first post- 
intervention 
measurement) 

Age of 
participants: 
mean (SD) 

Sex of 
participants 

Ethnicity of participants Data collection 
time points 

(Abel et al., 
2020) 

England Feasibility RCT Young Simplifying 
Mental Illness plus Life 
Enhancement Skills 
(Young SMILES) 

8 sessions for 
children and 5 
sessions for 
parents/caregivers 
delivered over 8 
weeks 

Intervention: 
n = 20 families/n = 24 
children  

Control: 
n = 15 families/n = 16 
children  

Total: 
n = 35 families/n = 40 
children 

84.48 % Intervention 
children: 
10.2 (2.3)  

Control 
children: 
11.1 (2.7) 

Intervention 
children: 50 % 
female; 50 % 
male 
Control 
children: 56 % 
female; 44 % 
male 
Intervention 
parents: 94 % 
female; 6 % 
male 
Control 
parents: 87 % 
female; 13 % 
male 

Intervention parents: 
89 % White British; 11 
% Asian 
Control parents: 93 % 
White British; 7 % 
missing data 

Baseline, 4 
months and 6 
months post- 
baseline 

(Alderson 
et al., 
2020) 

England Three-arm 
feasibility RCT 

Motivational 
Enhancement Therapy 
(MET);  

Social Behavior and 
Network Therapy 
(SBNT)  

(both co-designed) 

6 1-hour sessions 
offered weekly or 
fortnightly over 
6–12 weeks 

MET: n = 38  

SBNT: n = 38  

Usual care: n = 38  

Total: n = 114 

53.57 % 17.3 (2) 55 % female; 
45 % male 

95 % White British; 4 % 
other; 1 % missing data 

Baseline and 12 
months post- 
recruitment 

(Alsubaie 
et al., 
2018) 

England Three-arm RCT MBCT-HELM (adapted 
version of mindfulness- 
based cognitive therapy) 

Weekly 2.5-hour 
sessions delivered 
over 8 weeks 

MBCT-HELM: n = 11  

Alternative 
(non-co-designed) 
intervention: n = 11  

Treatment as usual: n 
= 11  

Total: n = 33 

84.85 % 64.8 (10) 42 % female; 
58 % male 

94 % White British/ 
Irish; 3 % White other; 
3 % Asian British 

Baseline and 
post-intervention 

(Ashton 
et al., 
2017) 

Australia Two-arm pilot 
RCT 

Harnessing Ehealth to 
enhance Young men's 
Mental health, Activity 
and Nutrition 
(HEYMAN) 

1-hour weekly 
sessions 
(11 group-based 
and 1 individual) 
over 3 months 

Intervention: n = 26  

Control: n = 24  

Total: n = 50 

94 % 22.1 (2) 100 % male NR Baseline and 3 
month follow-up 

(Betancourt 
et al., 
2020) 

United 
States 

Two-arm pilot 
feasibility and 
acceptability 
trial 

Family Strengthening 
Intervention for 
Refugees (FSI-R) 

10 90-minute 
sessions delivered 
over 10 weeks 

Intervention: n = 39 
families / n = 130 
individuals  

Control: 
n = 41 families / n =
132 individuals  

Total: 

67.18 % Bhutenese 
children: 
14.35  

Somali Bhantu 
children: 
14.6  

Bhutenese 
caregivers: 

Bhutenese 
children: 53.1 
% female  

Somali Bhantu 
children: 59.2 
% female  

Bhutenese 
caregivers: 52 

NR Baseline and 
post-intervention 

(continued on next page) 
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Table 2 (continued ) 

Study Country Design Intervention(s) Intervention 
duration 

Sample sizes at 
baseline 

Retention rates 
(from baseline to 
first post- 
intervention 
measurement) 

Age of 
participants: 
mean (SD) 

Sex of 
participants 

Ethnicity of participants Data collection 
time points 

n = 80 families/n =
262 individuals 

40.97  

Somali Bhantu 
caregivers: 
41.77 a b 

% female  

Somali Bhantu 
caregivers: 79 
% female b 

(Bhana et al., 
2014) 

South 
Africa 

Two-arm pilot 
RCT 

VUKA 6 sessions over 3 
months 

Intervention: n = 33  

Wait-list control: 
n = 32  

Total: n = 65 

NR NR 51 % female; 
49 % male 

All participants were 
Black South Africans of 
Zulu ethnicity 

Baseline, post- 
intervention and 
2 week follow-up 

(Carlyle 
et al., 
2019) 

England Mixed-methods 
design 
(three-arm) 

Compassion focused 
therapy (CFT) 

3 2-hour sessions 
over 3 weeks 

CFT: n = 15  

Non-co-designed 
intervention: 
n = 12  

Control: n = 11  

Total: n = 38 

80.85 % 39.95 (10.44) 37 % female; 
63 % male 

NR Baseline and 
post-intervention 

(Chomat 
et al., 
2019) 

Guatemala Parallel group 
pilot 
randomized 
study 
(two arm) 

Women's Circles 2 sessions per week 
over 
5 weeks 

Intervention: n = 81  

Control: n = 71  

Total: n = 152 

78.06 % 26.2 (6.4) 100 % female Intervention: 66.2 % 
Mam; 21.1 % K'iche'; 
12.7 % not indigenous  

Control: 78.2 % Mam; 
14.5 % K'iche'; 7.3 % not 
indigenous 

Baseline and 
post-intervention 

(Hassouneh 
et al., 
2013) 

United 
States 

Efficacy trial 
(two arm) 

Healing Pathways 14 2.5-hour 
sessions over 14 
weeks 

Intervention: n = 44  

Waitlist control: n =
36  

Total: n = 80 

81 % 51.81 (10.44) 100 % female 75.95 % White; 11.39 % 
Multiracial; 2.53 % 
African American/ 
Black; 2.53 % Native 
American; 2.53 % 
Hispanic; 1.27 % Asian; 
3.8 % unknown 

Baseline, post- 
intervention, 6 
weeks and 3 
month follow-up 

(Hedemann, 
2019) 

United 
States 

Cluster-RCT 
(two arm) 

Emotion Regulation 
Skills Intervention 
(ERSI) 

Multiple sessions 
over 7–12 weeks 

Intervention: n = 70  

Control: n = 60  

Total: n = 130 

NR 7.55 (1.66) 50 % female; 
50 % male 

61 % African-American, 
22 % Hispanic, 7 % non- 
Hispanic White, 3 % 
Asian/Pacific Islander, 
7 % other 

Baseline and end 
of school year 

(Henson 
et al., 
2020) 

Canada 2 × 2 crossover 
design 

Self-Compassion 
Intervention (SCI) 

One 75 min session 
per week for 8 
weeks 

Intervention: n = 16 
(group A)  

Control: n = 17 (group 
B)  

Total: n = 33 

87.88 % Group A: 14.25 
(0.45)  

Group B: 14.06 
(0.24) 

100 % female 79 % White; 21 % Other Baseline and 
post-intervention 

(Karasz 
et al., 
2015) 

United 
States 

Preliminary 
pilot evaluation 
(two arm) 

Action to Improve Self- 
esteem and Health 
through Asset building 
(ASHA) 

2 sessions per 
month over 26 
weeks 

Intervention: n = 44  

Control: n = 22  

Total: n = 66 

80 % Intervention: 
40.4 (6.41)  

Control: 42.1 
(2.49) 

100 % female NR Baseline and 6 
months follow- 
up 

(continued on next page) 
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Table 2 (continued ) 

Study Country Design Intervention(s) Intervention 
duration 

Sample sizes at 
baseline 

Retention rates 
(from baseline to 
first post- 
intervention 
measurement) 

Age of 
participants: 
mean (SD) 

Sex of 
participants 

Ethnicity of participants Data collection 
time points 

(Karasz 
et al., 
2021) 

Bangladesh Pilot RCT (two 
arm) 

Action to Improve Self- 
esteem and Health 
through Asset building 
(ASHA) 

2-hour sessions 
every other week 
for six months 

Intervention: n = 24  

Control: n = 24  

Total: n = 48 

NR 26.1 (4.6) 100 % female NR Baseline and 12 
months post- 
baseline 

(Nápoles 
et al., 
2015) 

United 
States 

RCT (two arm) Nuevo Amanecer, a 
cognitive-behavioral 
stress management 
program 

90-minute session 
weekly over 8 
weeks 

Intervention: n = 76  

Control: n = 75  

Total: n = 151 

95.36 % 50.5 (10.9) 100 % female 68 % Mexican; 23 % 
Central American; 9 % 
South American 

Baseline, 3 
month and 6 
month follow up 

(Nápoles 
et al., 
2020) 

United 
States 

RCT (two arm) Nuevo Amanecer (NA- 
II), a stress management 
program for rural, low 
literacy Latina breast 
cancer survivors 

90-minute session 
weekly over 10 
weeks 

Intervention: n = 76  

Control: n = 77  

Total: n = 153 

89.54 % 54.8 (10.5) 100 % female 97 % Mexican; 1 % 
Central American; 2 % 
other 

Baseline, 3 
month and 6 
month follow up 

(Nestadt 
et al., 
2019) 

Thailand Pilot RCT (two 
arm) 

CHAMP+, a multiple 
family group-based 
intervention to promote 
mental health and 
prevent sexual and drug 
use risk behavior 

one weekend 
session per month 
over 6 months 

Intervention: n = 45 
child-caregiver dyads  

Control: n = 43 child- 
caregiver dyads  

Total: n = 88 child- 
caregiver dyads / 176 
individuals 

100 % Children: 12.28 
(1.41)   

Caregivers: 
48.2 (12.5) 

Children: 
49 % female; 
51 % male   

Caregivers: 89 
% female; 11 % 
male 

NR Baseline, 
post- 
intervention, and 
3 month follow- 
up 

(Pile et al., 
2021) 

England Feasibility RCT 
(two arm) 

My Memory Forest Families were 
asked to read and 
discuss the story 
and complete 6 
exercises over 3 
weeks 

Intervention: n = 29  

Active control 
(alternative, non- 
mental health 
intervention): n = 27  

Total: n = 56 

100 % Intervention: 
7.73 (1.22)  

Control: 7.79 
(1.21) 

63 % female; 
27 % male 

45 % White/Caucasian; 
55 % NR 

Baseline and 
post-intervention 

(Puffer et al., 
2016) 

Kenya Stepped-wedge 
cluster-RCT 

READY NR 448 individuals (4 
churches) invited to 
receive the 
intervention, with 
order of roll-out 
randomized across 
churches 

NR Caregivers: 
39.3 (SD NR)  

Youth: 12.3 (2) 

Caregivers: 60 
% female; 40 % 
male  

Youth: 51.9 % 
female; male 
NR 

NR Baseline, 1 
month and 3 
months post- 
intervention 

(Rüsch et al., 
2019) 

Germany Pilot parallel 
two-arm RCT 

Peer-led group program 
that supports 
unemployed people with 
mental health problems 
in terms of help-seeking, 
job search and recovery 

4 2-hour sessions 
over 6 weeks 

Intervention: n = 23  

Treatment as usual: n 
= 19  

Total: n = 42 

90.48 % 46.1 (9.9) 52 % female; 
48 % male 

100 % Caucasian Baseline, 3 
weeks, 6 weeks, 
and 6 months 
post-baseline 

(Sanfilippo 
et al., 
2020) 

Gambia Stepped-wedge 
cluster-RCT 

Community Health 
Intervention through 
Musical Engagement 
(CHIME) 

6o-minute session 
once per week for 
6 weeks 

Intervention: n = 50  

Control: n = 74  

Total: n = 124 

80 % 26.95 (5.72) 100 % female NR Baseline and 4 
weeks post- 
intervention 
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et al., 2019; Chomat et al., 2019; Nápoles et al., 2015, 2020; Nestadt 
et al., 2019; Sanfilippo et al., 2020). 

The remaining five studies targeted specific populations (e.g., chil-
dren, men aged 18–25 years, individuals assigned female at birth, and 
churchgoers in rural Kenya) and emphasized the importance of taking 
action to prevent mental health problems in these populations, but 
participants were not necessarily described as at elevated risk for anxi-
ety or depression (Ashton et al., 2017; Hedemann, 2019; Henson et al., 
2020; Pile et al., 2021; Puffer et al., 2016). 

3.2.4. Study designs 
All studies involved randomization to an intervention or comparison 

group, but reported study designs varied, as evident in Table 2. 14 were 
explicitly RCTs while others were described as two- or three-arm trials. 
11 employed the term ‘pilot’ or ‘feasibility’ to describe their design. 
None compared co-designed with non-co-designed interventions. 

3.2.5. Comparison groups 
All studies contained a comparison condition whereby participants 

did not receive the intervention. 11 studies had a wait-list control group. 
In seven studies, participants in the comparison condition did not 
receive the intervention but had access to their usual services. 

3.2.6. Interventions 
The scope of this review encompasses 20 unique co-designed in-

terventions, which featured in the 20 studies analyzed. Of these, two 
studies pertained to the same intervention (ASHA), while one study 
evaluated two separate co-designed interventions. 

The specific objectives and approaches of interventions were mark-
edly heterogeneous. Eight interventions were centered exclusively on 
ameliorating mental health outcomes. The strategies employed to ach-
ieve this ranged from facilitating reflection and sharing of personal ex-
periences in group settings, implementing mindfulness-based cognitive 
therapy, utilizing music, promoting self-compassion, developing 
emotion regulation skills and delivering autobiographical memory in-
terventions. In contrast, the remaining twelve interventions had a 
broader focus, aiming to enhance mental health in conjunction with 
other objectives. These objectives spanned a range of domains, including 
but not limited to, reducing HIV risk and substance use, mitigating un-
employment, cultivating communication and stress management skills, 
fostering better family relationships, promoting economic empower-
ment, and enhancing self-esteem and overall quality of life. The tech-
niques used to achieve these multifaceted objectives included, among 
others, educational sessions, guided group discussions, physical exercise 
activities and home-visiting programs. 

The duration of interventions varied widely, from as short as three 
weeks to as long as 26 weeks. The personnel facilitating these in-
terventions also differed across studies. Four interventions were 
administered by professional psychological practitioners, two by lay 
counsellors, and three by researchers. Nine interventions were facili-
tated by specially trained individuals such as peer facilitators, in-
terventionists or community leaders. One intervention by Pile et al. 
(2021) was administered by the parents or caregivers of the child par-
ticipants, while the intervention in the study by Rüsch et al. (2019) was 
co-facilitated by a clinical psychologist in tandem with an individual 
who had personal experience with mental health issues. 

The review's eligibility criteria excluded interventions that, for the 
sake of the study, were explicitly combined with other interventions or 
healthcare treatments (e.g., psychotropic drugs). Accordingly, none of 
the 20 included studies provided details on other treatments being 
carried out alongside the co-designed interventions. Participants in 
some studies may have been receiving their usual healthcare treatments 
(e.g., mental health medication), but with the exception of Carlyle et al. 
(2019), information on usual treatment was not reported. 
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3.2.7. Co-design terminology and processes 
While only three studies explicitly referenced the term ‘co-design’, 

all encompassed some form of participatory involvement with potential 
beneficiaries during the development phase of their interventions. 
Related terminology such as ‘co-develop’ (n = 2), ‘co-produce’ (n = 2), 
‘co-create’ (n = 1), and ‘collaboratively designed’ (n = 2) were also 
noted. However, none of these studies provided a formal definition or 
theoretical framework for ‘co-design’ or its equivalent terminology. In 
11 studies, the approach was characterized under the umbrella of 
community-based participatory research (CBPR). A total of 13 studies 
detailed the active involvement of potential beneficiaries in the design 
or development of the interventions. Conversely, seven studies reported 
the adaptation of pre-existing interventions to meet the specific needs of 
a particular group or context through participatory processes. 

As for the methodologies adopted in co-design processes, a diverse 
array was reported including focus groups, workshops, community 
consultations, and qualitative interviews. The specific nature of co- 
design activities was explicitly stated in only eight studies (40 %). 

The degree of co-design implementation varied considerably among 
the studies. The extent to which the interventions were co-designed was 
clearly evident in eight studies. For instance, it was elucidated whether 
potential beneficiaries merely functioned as informants after the pre-
liminary design of the intervention, assuming roles subordinate to re-
searchers or practitioners, or whether they were engaged in the design 
process from the onset, playing a pivotal role in shaping the interven-
tion. The level of co-design remained vague in twelve studies. Never-
theless, ten studies (six of the aforementioned twelve) cited other 
publications by the same research group that offered supplementary 
details regarding co-design processes. 

A total of seven studies provided justification for their choice to use 
co-design. Motivations ranged from aspirations to ‘enhance program 
effectiveness’ (Ashton et al., 2017, p.3), to improve ‘cultural safety, 
acceptability and feasibility’ (Chomat et al., 2019, p.2), and to ensure 
the interventions were ‘contextually appropriate’ (Sanfilippo et al., 
2020, p.3). 

3.3. Anxiety and depression outcomes 

Depression outcomes were reported in 17 studies using 11 distinct 
measures, including the Patient Health Questionnaire-8 (PHQ-8; 
Kroenke et al., 2009), Patient Health Questionnaire-9 (PHQ-9; Spitzer 
et al., 1999), Center for Epidemiologic Studies-Depression Scale (CES-D; 
Radloff, 1977), Center for Epidemiologic Studies Depression Scale for 
Children (CES-DC; Faulstich et al., 1986), Children's Depression In-
ventory (CDI; Kovacs, 1992), Edinburgh Postnatal Depression Scale 
(EPDS; Cox et al., 2014), Brief Symptom Inventory (BSI; Derogatis and 
Melisaratos, 1983), Revised Child Anxiety and Depression Scale 
(RCADS; Chorpita et al., 2000), Depression Anxiety Stress Scale (DASS; 
Lovibond and Lovibond, 1995), Beck Youth Inventory (BYI-II; Beck 
et al., 2005), and the Hopkins Symptom Checklist-25 (HSCL-25; Dero-
gatis et al., 1974). 

Anxiety outcomes were presented in 11 studies utilizing nine 
different measures: Generalized Anxiety Disorder-7 (GAD-7; Spitzer 
et al., 2006), Multi-Dimensional Anxiety Scale for Children (MASC; 
March et al., 1997), Spence Children's Anxiety Scale (SCAS; Spence, 
1998), BYI-II, BSI, RCADS, CES-DC, DASS, and the HSCL-25. 

Combined anxiety and depression outcomes were reported in seven 
studies, employing five measures: the Depression Anxiety Stress Scale- 
21 (DASS-21; Antony et al., 1998), EQ-5D-5L (Janssen et al., 2013), 
SRQ-20 (Beusenberg and Orley, 1994), HSCL-25, and RCADS. 

All of the aforementioned outcome measurements were self-reported 
by study participants. Data were collected immediately post- 
intervention in nine studies. The remaining studies gathered data at 
various time points after baseline, ranging from three weeks post- 
intervention (Rüsch et al., 2019) to 12 months post-recruitment 
(Alderson et al., 2020). Data collection at multiple time points post- 

intervention was conducted in eight studies. 

3.4. Statistical analyses and results of individual studies 

The reported statistical methods and effects varied among the 
studies, as detailed in the supplementary material. The findings across 
these studies were heterogeneous. Three studies did not perform any 
formal statistical analyses. Eight studies reported statistically non- 
significant results, suggesting no discernable difference in outcomes 
between the intervention and control conditions. Nine studies reported 
statistically significant results (p < 0.05), indicating that co-designed 
interventions led to improvements in anxiety or depression outcomes 
relative to control conditions. In twelve studies, the authors explicitly 
stated that their analyses did not possess sufficient statistical power to 
detect differences between groups. 

3.5. Risk of bias 

Figs. 2 and 3 summarize studies' risk of bias (ROB). 17 studies were 
judged to have moderate, and three high ROB. High ROB stemmed from 
deviations from the intended intervention due to the trial context 
(Hedemann, 2019), group differences in missing data (Karasz et al., 
2015), and performing analyses not specified in the protocol (Sanfilippo 
et al., 2020). 

3.6. Meta-analysis results 

3.6.1. Depression 
There was no effect of the co-designed interventions on depression. A 

pooled standardized mean difference of 0.5 (95 % CI:-0.08, 1.08; p =
0.08) indicated a medium positive effect that was non-significant. An I2 

statistic of 56 % suggested moderate heterogeneity (Tau2 = 0.37, Chi2 =

22.56, df = 10, p = 0.01). Fig. 4 displays a forest plot for depression 
outcomes. 

3.6.2. Anxiety 
There was no effect of the co-designed interventions on anxiety. A 

pooled standardized mean difference of 0.12 (95 % CI:-0.1, 0.33; p =
0.23) indicated a small effect that was non-significant. An I2 statistic of 
0 % implied no heterogeneity (Tau2 = 0.00, Chi2 = 1.5, df = 6, p = 0.96). 
However, this should be interpreted with caution due to the low number 
of trials (von Hippel, 2015). Fig. 5 displays a forest plot for anxiety 
outcomes. 

3.7. Sensitivity analyses 

Sensitivity analyses indicated the choice of time point for post- 
intervention data and excluding studies with high risk of bias did not 
markedly affect results (see supplementary material). 

3.8. Publication bias 

Fig. 6 presents a funnel plot evaluating potential publication bias in 
the meta-analysis of depression outcomes. The majority of effect esti-
mates were of similar magnitude and centered around zero, but three 
estimates skewed the pooled-effect estimate upward, without corre-
sponding effects on the other side of the funnel to establish balance. 
Underrepresentation of negative effects, particularly in the statistically 
significant shaded regions where results would be unfavorable to in-
terventions, indicates potential publication bias (Peters et al., 2008). 

Publication bias in which researchers primarily report statistically 
significant findings seems to be largely absent. The majority of effects 
were situated within the white pyramid, suggesting they were statisti-
cally non-significant (p > 0.1). However, other forms of publication bias 
that were not captured by the plot might also be present. 
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4. Discussion 

4.1. Systematic review 

This review provides a comprehensive summary of current literature 
assessing the impact of in-person, co-designed mental health in-
terventions on anxiety and depression symptoms. A total of 20 studies 
met the inclusion criteria. Primary findings are as follows: 

Firstly, interest in co-designing mental health interventions is bur-
geoning. A significant proportion of relevant studies were published 
within the past five years, and our search unveiled numerous protocols 
or studies slated for future publication. The array of interventions 
investigated in the included studies demonstrates that the appeal of co- 
design is not confined to a particular type of intervention. 

The review also reveals a lack of standard terminology in the liter-
ature concerning co-designed mental health interventions. Moreover, 
studies tend to lack detailed information on the degree of co-design in 
the interventions, the stages at which co-design occurred during the 
development of interventions, and theory or empirical evidence that 
informed co-design approaches. Our findings suggest that ‘co-design’ 
and its related terms encompass manifold approaches and processes, 
including focus groups, workshops, community consultations and 
qualitative interviews. However, beyond naming such activities, infor-
mation about co-design processes is often scant, relegated to other 
publications, or entirely missing. 

Instruments used to measure anxiety and depression outcomes vary 
significantly across the co-design literature, highlighting a need for more 
consistency in measurement methods. The results were mixed, creating 
an ambiguous picture of the interventions' impact on anxiety and 
depression. Importantly, more than half of the included studies were 
small pilot or feasibility trials which, individually, were insufficiently 
powered to detect between-group differences. 

4.2. Meta-analyses 

The results indicate that there is currently no evidence to suggest that 
in-person, co-designed mental health interventions have an impact on 
anxiety and depression outcomes. In accordance with the GRADE 
criteria, confidence in the effect estimates is low. Considering the risk of 
bias, wide confidence intervals for effect estimates, and the limited 
number of studies that reported anxiety and depression measures in a 
manner that could be converted into standardized mean differences, 
these meta-analyses cannot conclusively determine whether in-person, 
co-designed mental health interventions have any effect on anxiety 
and depression. More high-quality studies are necessary before defini-
tive conclusions can be made. Additionally, given the diversity of 

interventions included in this review, exploring heterogeneity of effects 
among different types of co-designed mental health interventions would 
be valuable. 

The magnitude of change in anxiety and depression symptoms is 
certainly not the only important outcome measure for assessing the 
impact of co-design. The inherent value of participation in co-design 
could improve wellbeing (Renedo Illarregi, 2022), potentially justi-
fying the approach. It's possible that co-design results in interventions 
that are more acceptable to end-users (Tindall et al., 2021), even if they 
are not more effective than non-co-designed interventions or treatments. 
Greater acceptability of co-designed interventions could lead to 
improved participant engagement, reduced dropout rates, and conse-
quently better long-term outcomes. It should be noted that none of the 
studies included in this review measured outcomes beyond 12 months 
post-recruitment. If longer-term outcome data were available, a 
different pattern of results may have emerged. 

Therefore, future research should not only explore the direct impact 
of co-designed interventions on symptom severity, but also consider 
parameters such as acceptability, engagement, dropout rates, sustain-
ability, and long-term outcomes. Similarly, further investigation into 
potential psychological and wellbeing benefits derived from the co- 
design process itself could offer additional insights into its overall 
effectiveness and value. This comprehensive approach to evaluation 
would more accurately reflect the multifaceted nature of co-design and 
its potential impacts. 

4.3. Overall completeness and applicability of evidence 

A strength of this review is its comprehensive search strategy. 
Nonetheless, searches may have missed relevant evidence where studies 
reported co-design in methods, but not in their title, keywords, or ab-
stract. This review excluded general health or wellbeing interventions 
and any study whereby authors did not report that the intervention was 
designed, or implemented, to improve mental health. In some cases, 
differences between mental health and wellbeing interventions were 
negligible. These exclusions may have meant that relevant evidence was 
missed. 

Internal validity of evidence was relatively strong given all studies 
were randomized trials. Studies included participants of varying ages 
and ethnicities, which aids the external validity of the review's findings. 
Similarly, interventions were implemented across 11 countries and 5 
continents, including high, middle, and low-income regions, which 
strengthens the generalizability of findings (Cook and Campbell, 1976). 
That said, for reasons outlined below, results should be interpreted with 
caution. 

Fig. 2. Overall risk of bias for studies included in systematic review.  
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4.4. Certainty of evidence 

Table 3 summarizes GRADE evaluations. For both meta-analyses, 
evidence was rated as low quality, suggesting limited confidence in es-
timates and that true effects may differ considerably from estimated 
effects. 

4.5. Limitations 

Following Cochrane and PRISMA guidelines, robust methods were 
employed to identify, appraise, and synthesize studies. Nonetheless, 
several limitations of this review should be noted. 

Firstly, no protocol was published. Searches were restricted to 
studies reported in English, which may have engendered language bias 

(Lefebvre et al., 2022). 60 % of included studies lacked statistical power 
to detect effects, hampering their contribution to the review (Turner 
et al., 2013). High attrition was also common, with only five studies 
having retention rates over 90 %. Attrition can engender bias in study 
results, e.g., overestimation of intervention effects, which subsequently 
biases review findings (Deke et al., 2015). Data for all outcomes 
considered came from self-report measures, which can be unreliable or 
impacted by social desirability bias (Althubaiti, 2016). 

45 % of studies did not report the necessary statistics to calculate 
effects and therefore were omitted from meta-analyses. Although 
random-effects models incorporated the assumption that different trials 
estimated distinct, yet related, intervention effects (DerSimonian and 
Laird, 1986; Borenstein et al., 2010), the presence of heterogeneity 
widened confidence intervals around pooled-effect estimates and 

Fig. 3. Risk of bias assessments for individual studies.  
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compromised studies' comparability (Deeks et al., 2022). 

4.6. Agreements and disagreements with other literature 

This review offers a distinctive contribution to the field. To our 
knowledge, it is the first systematic review and/or meta-analysis to 
synthesize evidence on the impact of in-person, co-designed mental 
health interventions on anxiety and depression symptoms. Previous re-
views largely focused on digital and healthcare interventions and did not 
quantitatively pool evidence on anxiety and depression outcomes. 
Interestingly, despite the differences between this review and previous 
literature, their conclusions largely align. 

Firstly, the increasing interest in co-design resonates with previous 
research (Bevan-Jones et al., 2020; Grindell et al., 2022). The wide 
range of approaches to co-design also agrees with earlier findings 
(Bevan-Jones et al., 2020; Orlowski et al., 2015). Additionally, the lack 
of clarity in the literature regarding what co-design entails aligns with 
the views of Dekker and Williams (2017) and O'Brien et al. (2020). 

The observed lack of standardized terminology or consistent 
reporting of co-design activities corroborates the findings of prior 
research (Clarke et al., 2017; Dekker and Williams, 2017; Halvorsrud 
et al., 2021; Orlowski et al., 2015; Slattery et al., 2020). Although 
included studies' definitions of co-design, co-production, co- 
development, etc., align with the co-design definition employed in this 

Fig. 4. Forest plot of intervention effects on depression outcomes.  

Fig. 5. Forest plot of intervention effects on anxiety outcomes.  

Fig. 6. Contour-enhanced funnel plot of Hedges' g effects included in meta-analysis of depression outcomes.  
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review, there is not yet a universally agreed-upon operationalization of 
co-design. Inconsistent terminology presents challenges for reviews and 
meta-analyses of co-designed intervention studies. Thus, like Dekker 
and Williams (2017), this review underscores the need for consistency in 
terminology describing co-design and recommends that authors publish 
more details regarding co-design activities. 

Our meta-analysis results are consistent with Halvorsrud et al.'s 
(2021) finding that the effect of co-creation on mental health outcomes 
was non-significant. This contrasts sharply with claims that co-design 
has the potential to make interventions more effective (Bevan-Jones 
et al., 2020; Burkett, 2016; Blomkamp, 2018; Centre for Coproduction, 
n.d.), and raises questions about the widespread endorsement of co- 
design in mental health fields. 

Lastly, during the screening process, several studies concerning in-
terventions explicitly labeled as ‘co-designed’ were excluded as their 
evaluation methods (e.g., pre-post designs) did not meet eligibility 
criteria. Furthermore, the quality of included studies ranged from low to 
moderate. Together, these findings highlight the need for more high- 
quality research utilizing rigorous evaluation methods in co-design 
literature, a conclusion that corresponds with those of previous re-
views (Bevan-Jones et al., 2020; De Cotta et al., 2021; Norton, 2021; 
Orlowski et al., 2015). 

4.7. Implications for policy and practice 

Based on the low-quality evidence identified by this systematic re-
view and the non-significant results of our meta-analyses, the current 
evidence does not support the recommendation of in-person, co- 
designed mental health interventions for reducing anxiety and depres-
sion symptoms. 

To our knowledge, this is the first systematic review and meta- 
analysis of its kind, providing evidence on the effectiveness of in- 
person, co-designed interventions for reducing anxiety and depression. 
To date, no studies have conclusively demonstrated that co-design 

enhances intervention effectiveness compared to non-co-designed ap-
proaches. Therefore, those advocating for the use of co-design in mental 
health work based on the assumption that co-design engenders effective, 
in-person interventions, or on the basis that co-design bolsters inter-
vention effectiveness, may need to reevaluate their positions. Co-design 
is currently a popular concept within mental health fields, but more 
discourse is needed regarding its true value, particularly its relation to 
intervention effectiveness. 

However, this does not mean that co-design approaches should be 
completely discarded. Practitioners should not halt ongoing co-designed 
mental health interventions, but rather, they should ensure these in-
terventions are rigorously evaluated to contribute to much-needed evi-
dence in this area. If future reviews, armed with higher-quality evidence 
and greater confidence in effect estimates, confirm the findings of this 
review, then the use of co-design approaches for this purpose should be 
reconsidered. Until then, practitioners and policy-makers should be 
cautious of any claims about co-design and intervention effectiveness 
with regards to reducing anxiety and depression symptoms. 

4.8. Future research 

This review highlights the need for higher-quality evidence in this 
area, particularly fully-fledged evaluation trials of co-designed mental 
health interventions, as opposed to preliminary feasibility and pilot 
trials. Studies with sample sizes sufficiently powered to detect differ-
ences between groups are required. 

There's a clear need for standardized terminology for referring to co- 
design and its sub-processes. Establishing recommended reporting 
standards for describing co-design activities would be beneficial. 
Consistent terminology would aid future reviews in identifying all 
relevant evidence and facilitate comparisons between studies. Unifor-
mity in tools for measuring anxiety and depression would also be 
advantageous. 

Despite burgeoning co-design literature, details of how co-design 
unfolds in practice and the theories underpinning such participatory 
approaches remain largely unclear. Future studies should detail the co- 
design processes used, the extent to which interventions are co- 
designed, and any theory or evidence supporting co-design methods. 
Researchers should also clearly define the roles of each stakeholder (or 
group) involved in the co-design process, as well as the stages at which 
they were involved. While journal word count limits may make this 
challenging, additional materials or other co-design forums can facili-
tate this type of information sharing (Davies and Bergin, 2021). Detailed 
descriptions of co-design would allow for meta-regressions that could 
provide insights into whether the degree of co-design, the type of co- 
design processes, and the stages at which co-design occurs, are associ-
ated with intervention outcomes. 

To truly understand the added value of co-design (or lack thereof), 
comparative effectiveness trials are required. These should include three 
study arms: (1) a standard mental health intervention, (2) the same 
intervention, but adapted using co-design, and (3) no intervention or 
standard care. 

Although this review focused on effectiveness, it's important to 
explore the functions of co-design beyond intervention effectiveness, 
particularly if future research indicates that co-design does not enhance 
effectiveness. Qualitative research on co-design exists (e.g., Grindell 
et al., 2022; O'Brien et al., 2020; Reed et al., 2020), but more is welcome, 
particularly comprehensive analyses of the mechanisms and outcomes of 
co-design, including potential benefits and harms in different contexts. 

Finally, searches identified many relevant protocols and soon-to-be 
published studies. This is an emerging research area and it will be 
important to update this review as more, and higher quality, evidence 
becomes available. 

Table 3 
Summary of GRADE evaluations.  

Question: What is the effect of in-person, co-designed mental health interventions on 
anxiety and depression outcomes? 

Population: Any 
Intervention: In-person, co-designed mental health interventions 
Comparison: No intervention/services as usual/wait-list control 

Outcomes N◦ of 
participants 
(N◦ of studies) 
Follow-up 

Certainty of the 
evidence 
(GRADE) 

Anticipated absolute effects 

ln-person, co-designed mental 
health interventions 

Depression 809 
(11 RCTs) 

⨁⨁◯◯ 
Lowa,b 

SMD 0.5 SD higher 
(0.08 lower to 1.08 higher) 

Anxiety 527 
(7 RCTs) 

⨁⨁◯◯ 
Lowb,c 

SMD 0.12 SD higher 
(0.1 lower to 0.33 higher) 

CI: confidence interval; SMD: standardized mean difference 
GRADE Working Group grades of evidence 

High certainty: we are very confident that the true effect lies close to that of the 
estimate of the effect. 
Moderate certainty: we are moderately confident in the effect estimate: the true 
effect is likely to be close to the estimate of the effect, but there is a possibility that it 
is substantially different. 
Low certainty: our confidence in the effect estimate is limited: the true effect may 
be substantially different from the estimate of the effect. 
Very low certainty: we have very little confidence in the effect estimate: the true 
effect is likely to be substantially different from the estimate of effect. 

Explanations 
a. 10 studies were evaluated as having some risk of bias concerns, while one 
study (Sanfilippo et al., 2020) was evaluated as having high risk of bias due 
reporting analyses not specified in the protocol. 
b. Studies had small sample sizes and effect sizes had wide confidence intervals. 
c. All studies evaluated as having some risk of bias concerns e.g., due to self- 
report measurements. 
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5. Conclusion 

Despite widespread enthusiasm and endorsement for co-design, 
research in this field remains in the early stages. High-quality evalua-
tions of co-designed mental health interventions are relatively rare. 
Addressing a significant gap in the literature, this review has revealed 
that, as of now, there is insufficient evidence to conclude that in-person, 
co-designed mental health interventions have a significant impact on 
anxiety and depression. The field needs more, and higher quality, full- 
scale evaluation trials, along with uniformity in terminology and mea-
surement instruments. Until such evidence becomes available, practi-
tioners should approach claims regarding the effectiveness of co- 
designed mental health interventions for improving anxiety and 
depression with caution. Despite its popularity in mental health work, 
the value of co-design, particularly its relation to intervention effec-
tiveness, warrants further debate and exploration. 
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