
Study name Statistics for each study Hedges's g and 95% CI

Hedges's Standard Lower Upper 
g Variance error limit limit Z-Value p-Value

Bikic et al. 2018 0.377 0.057 0.239 -0.091 0.844 1.580 0.114
Dovis et al. 2015a 0.167 0.064 0.253 -0.329 0.664 0.660 0.509
Dovis et al. 2015b 0.100 0.067 0.259 -0.409 0.608 0.384 0.701
García-Redondo et al.  2019 -0.260 0.089 0.299 -0.845 0.325 -0.870 0.384
Kim et al. 2022 0.508 0.131 0.361 -0.200 1.216 1.406 0.160
Kollins et al. 2020 0.068 0.011 0.107 -0.142 0.277 0.632 0.528
McDermott et al. 2020 0.759 0.104 0.322 0.129 1.390 2.360 0.018
Rajabi et al. 2020 0.571 0.124 0.352 -0.119 1.261 1.622 0.105
van der Oord et al.  2014 0.853 0.106 0.326 0.214 1.491 2.618 0.009
Wang  et al. 2023 0.115 0.184 0.429 -0.725 0.955 0.268 0.788
Yerys et al. 2019 0.618 0.223 0.472 -0.307 1.543 1.310 0.190
Pooled 0.280 0.010 0.099 0.086 0.475 2.827 0.005
Prediction Interval 0.280 -0.168 0.729

-4.00 -2.00 0.00 2.00 4.00

Control Condition Active Treatment

Gamified Digital Mental Health Interventions as Therapeutics for Common 
Pediatric Mental Health Conditions: A Systematic Review and Meta-Analysis

Barry R. Bryant, MD; Morgan R. Sisk, BS; Joseph F. McGuire, PhD
1 Department of Psychiatry and Behavioral Sciences, Johns Hopkins University School of Medicine, Baltimore, MD, USA

2 University of Alabama at Birmingham Heersink School of Medicine, Birmingham, AL, USA

• Over 20% of children and adolescents suffer from at least one 
mental health condition

• Common conditions include anxiety disorders, 
depressive disorders, and attention-deficit 
hyperactivity disorder (ADHD)

• Considerable limits on the accessibility, availability, and 
scalability of current evidence-based treatments 

• Gamified digital mental health interventions (DMHI) may be able 
to help meet the increasing demand

• For children and adolescents, gamified DMHI can increase 
engagement relative to traditional therapies

• To examine the therapeutic effects of video-game based (i.e., 
“gamified”) DMHIs for common pediatric mental health 
conditions (e.g., anxiety, depression, ADHD)

Objectives

Introduction

Materials and Methods
• A systematic search was performed for randomized controlled 

trials using a gamified DMHI to reduce anxiety severity, 
depressive severity, and/or attention-deficit hyperactivity 
disorder (ADHD) severity 
• In young people under the age of 18 years old. 
• Conducted for articles published over the period of January 

1, 1990 through April 7, 2023
• Articles were excluded if:

• No control condition, 
• Did not utilize a digital game for their intervention, 
• Did not provide sufficient data to calculate effect sizes
• Not available in English

• A Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) compliant systematic review characterized 
the extant literature using articles that met all inclusion criteria

• A meta-analysis was performed to examine the therapeutic  
effects of the gamified DMHI for common pediatric mental 
health conditions.

Results

Conclusion
• Our findings assist clinicians and other stakeholders as they make 

recommendations to patients and parents regarding the efficacy 
of using gamified DMHIs to treat mental health 

• For each of the conditions being treated, there was significant 
heterogeneity of therapeutic effects between different studies 
and their corresponding gamified interventions. 

• Gamified DMHIs can play a critical role in developing and 
implementing stepped models of care that increase the 
accessibility and availability of evidence-based treatments

Figure 1. ADHD Outcomes 

Our findings suggest that 
Gamified Digital Mental 
Health Interventions have 
a modest therapeutic 
effect for treating ADHD 
(g=0.280, p=0.005) and 
Depression (g=0.279, 
p=0.005) in children and 
adolescents.

Study name Statistics for each study Hedges's g and 95% CI

Hedges's Standard Lower Upper 
g error Variance limit limit Z-Value p-Value

Knox et al. 2011 0.272 0.396 0.157 -0.504 1.049 0.687 0.492
McCashin et al. 2021 0.178 0.222 0.049 -0.257 0.613 0.801 0.423
Merry et al 2012 0.236 0.146 0.021 -0.051 0.522 1.613 0.107
Wijnhoven et al. 2020 -0.118 0.190 0.036 -0.491 0.256 -0.618 0.537
Pham et al. 2016 0.207 0.250 0.062 -0.283 0.696 0.828 0.408
Scholten et al. 2016 0.030 0.169 0.029 -0.302 0.361 0.174 0.862
Schoneveld  et al. 2018 0.000 0.151 0.023 -0.296 0.296 0.000 1.000
Schoneveld et al. 2016 0.207 0.171 0.029 -0.128 0.542 1.210 0.226
Schuurmans et al. 2018 0.450 0.330 0.109 -0.197 1.097 1.364 0.173
David et al. 2022 -0.285 0.208 0.043 -0.693 0.122 -1.373 0.170
Perry et al.  2017 0.998 0.105 0.011 0.792 1.204 9.498 0.000
Pooled 0.199 0.143 0.020 -0.081 0.479 1.396 0.163
Prediction Interval 0.199 -0.809 1.207
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Study name Statistics for each study Hedges's g and 95% CI

Hedges's Standard Lower Upper 
g error Variance limit limit Z-Value p-Value

Knox et al. 2011 0.646 0.405 0.164 -0.148 1.440 1.596 0.111
Bohr et al. 2023 -0.242 0.352 0.124 -0.932 0.448 -0.688 0.492
David et al. 2019 0.628 0.207 0.043 0.221 1.034 3.025 0.002
McCashin et al. 2021 0.295 0.223 0.050 -0.142 0.731 1.323 0.186
Merry et al. 2012 0.195 0.146 0.021 -0.091 0.481 1.335 0.182
Poppelaars et al. 2016 0.058 0.198 0.039 -0.329 0.445 0.293 0.770
Pooled 0.260 0.112 0.013 0.039 0.480 2.310 0.021
Prediction Interval 0.260 -0.268 0.787
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Study name Statistics for each study Hedges's g and 95% CI

Hedges's Standard Lower Upper 
g error Variance limit limit Z-Value p-Value

Fleming et al. 2012 -0.342 0.371 0.138 -1.070 0.385 -0.922 0.356
Knox et al. 2011 0.272 0.396 0.157 -0.504 1.049 0.687 0.492
McCashin et al. 2021 0.178 0.222 0.049 -0.257 0.613 0.801 0.423
Merry et al. 2012 0.236 0.146 0.021 -0.051 0.522 1.613 0.107
Perry et al. 2017 0.045 0.086 0.007 -0.125 0.214 0.518 0.605
Sanchez et al. 2017 0.064 0.238 0.057 -0.403 0.531 0.267 0.789
Scholten et al. 2016 0.028 0.169 0.029 -0.304 0.360 0.165 0.869
Schuurmans et al. 2018 0.404 0.329 0.109 -0.241 1.050 1.228 0.219
Wijnhoven et al.2020 -0.118 0.190 0.036 -0.491 0.256 -0.618 0.537
Pooled 0.074 0.057 0.003 -0.038 0.186 1.289 0.197
Prediction Interval
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Study name Statistics for each study Hedges's g and 95% CI

Hedges's Standard Lower Upper 
g error Variance limit limit Z-Value p-Value

Bohr et al. 2023 -0.242 0.352 0.124 -0.932 0.448 -0.688 0.492
David et al. 2019 0.628 0.207 0.043 0.221 1.034 3.025 0.002
Fleming et al. 2012 1.439 0.413 0.170 0.630 2.248 3.485 0.000
Knox et al. 2011 0.646 0.405 0.164 -0.148 1.440 1.596 0.111
McCashin et al. 2021 0.295 0.223 0.050 -0.142 0.731 1.323 0.186
Merry et al. 2012 0.195 0.146 0.021 -0.091 0.481 1.335 0.182
Perry et al. 2017 0.237 0.099 0.010 0.042 0.432 2.380 0.017
Poppelaars et al. 2016 0.046 0.197 0.039 -0.339 0.431 0.234 0.815
Poppelaars et al. 2021 0.059 0.156 0.024 -0.248 0.365 0.375 0.708
Pooled 0.279 0.100 0.010 0.084 0.474 2.804 0.005
Prediction Interval 0.279 -0.259 0.818
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Study name Statistics for each study Hedges's g and 95% CI

Hedges's Standard Lower Upper 
g error Variance limit limit Z-Value p-Value

Knox et al. 2011 0.272 0.396 0.157 -0.504 1.049 0.687 0.492
McCashin et al. 2021 0.178 0.222 0.049 -0.257 0.613 0.801 0.423
Merry et al 2012 0.236 0.146 0.021 -0.051 0.522 1.613 0.107
Wijnhoven et al. 2020 -0.118 0.190 0.036 -0.491 0.256 -0.618 0.537
Pham et al. 2016 0.207 0.250 0.062 -0.283 0.696 0.828 0.408
Scholten et al. 2016 0.030 0.169 0.029 -0.302 0.361 0.174 0.862
Schoneveld  et al. 2018 0.000 0.151 0.023 -0.296 0.296 0.000 1.000
Schoneveld et al. 2016 0.207 0.171 0.029 -0.128 0.542 1.210 0.226
Schuurmans et al. 2018 0.450 0.330 0.109 -0.197 1.097 1.364 0.173
David et al. 2022 -0.285 0.208 0.043 -0.693 0.122 -1.373 0.170
Perry et al.  2017 0.998 0.105 0.011 0.792 1.204 9.498 0.000
Pooled 0.199 0.143 0.020 -0.081 0.479 1.396 0.163
Prediction Interval 0.199 -0.809 1.207

-7.00 -3.50 0.00 3.50 7.00

Control Treatment Gamified Treatment

Figure 2. Anxiety Outcomes 

Figure 3. Depression Outcomes 
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