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	Study design
	Outcome measures
	Findings

	Burchert et al. (2021)
	Moodpath
	Convenience sample of app users 
(n = 113)
	14-day pilot study
	PHQ-9
	Moodpath was psychometrically similar to the PHQ-9 with high sensitivity and good specificity. 

	Economides et al. (2018)
	Headspace
	Healthy adults 
(n = 69)
	1-month RCT with active control (psychoeducation audiobook)
	Stress Overload Scale, Scale of Positive and Negative Experience, Brief Irritability Test
	Intervention group experienced reduction in irritability and stress, and improvement in affect. 

	Flett et al. (2020)
	Headspace
	University students 
(n = 250)
	6-month RCT, waitlist control
	Kessler Psychological Distress Scale, College Adjustment Test, Brief Resilience Scale, New General Self-Efficacy Scale, Cognitive Affective Mindfulness Scale, academic scores
	Intervention group had small improvements in college adjustment, mindfulness, and affect, and no improvement in resilience or self-efficacy. 

	Bostock et al. (2019)
	Headspace
	Healthy employees at a UK company 
(n = 238)
	8-week RCT (16-week follow-up), waitlist control
	Warwick Edinburgh Mental Well-being Scale, Hospital Anxiety and Depression Scale, Whitehall II Study Questionnaire, Freiburg Mindfulness Inventory, workplace support, blood pressure
	Intervention group experienced improved well-being, positive affect, distress, job strain, workplace support and decreased blood pressure. 

	Flett et al (2019)
	Headspace
	University students 
(n = 208)
	10-day RCT (30-day follow-up), placebo control (note-taking app)
	Centre for Epidemiological Studies Depression Scale, Hospital Anxiety and Depression Scale-Anxiety Subscale, Perceived Stress Scale, Brief Resilience Scale, Flourishing Scale, College Adjustment Test, Cognitive Affective Mindfulness Scale-Revised
	Intervention group experienced improvement in depressive symptoms, college adjustment, resilience and mindfulness. There was no improvement in flourishing.

	Bennike et al. (2017)
	Headspace
	Healthy adults 
(n = 137)
	30 day RCT, placebo control (brain-training app)
	Sustained Attention to Response Task, Mindful Attention to Awareness Scale
	Headspace group experienced decreased mind wandering and increased dispositional mindfulness.

	Morrison Wylde et al. (2017)
	Headspace
	Pediatric nursing residents 
(n = 95)
	4-week RCT (3 month follow-up), active control (face-to-face mindfulness training)
	Compassion Fatigue Self Test, Life Events Checklist, Posttraumatic stress disorder Checklist-Civilian Version, Five Facet Mindfulness Questionnaire
	Headspace group experienced more “acting with awareness” and non-reactivity skills, and less compassion fatigue and burnout.

	Yang et al. (2018)
	Headspace
	Medical students 
(n = 88)
	30-day RCT (60-day follow-up), waitlist control
	Perceived Stress Scale, Five Facet Mindfulness Questionnaire, General Well-being Schedule
	Intervention group experienced decreased perceived stress and increased well-being. 

	Howells et al. (2016)
	Headspace
	“Happiness seekers” 
(n = 121)
	10-day RCT, placebo control (checklist app)
	Satisfaction with Life Scale, Flourishing Scale, Positive and Negative Affect Scale, Center for Epidemiologic Studies Depression Scale
	Intervention group experienced increases in positive affect and reduced depressive symptoms. No group differences in satisfaction, flourishing or negative affect. 

	Noone et al. (2018)
	Headspace
	University students 
(n = 91)
	6-week RCT, active control (guided breathing app)
	Halpern Critical Thinking Assessment, Heuristics and Biases items, Five Facet Mindfulness Questionnaire, Sternberg Working Memory Task, Positive and Negative Affect Schedule, Warwick-Edinburgh Mental Wellbeing Scale, Real World Outcomes Inventory
	Both groups experienced an increase in mindfulness disposition and critical thinking scores. No significant difference in outcomes between groups.

	Laurie et al. (2016)
	Headspace
	Healthy adults 
(n = 16)
	30-40 day single-arm study
	Qualitative interviews
	Participants reported feeling calm and relaxed after use.

	Mistler et al. (2017)
	Headspace
	Inpatients with schizophrenia, schizoaffective or bipolar disorder 
(n = 13)
	1 week single-arm study
	Qualitative interviews
	Participants reported increased focus and ability to fall asleep, decreased anger and anxiety, and improved mood.

	Champion et al. (2018)
	Headspace
	Healthy adults 
(n = 74)
	30-day RCT, waitlist control
	General Health Questionnaire 28, Satisfaction with Life Scale, Perceived Stress Scale, Wagnild Resilience Scale, engagement and experience questionnaire
	Intervention group reported positive impacts on life satisfaction, stress and resilience at day 10 with further improvements at day 30. 

	Rosen et al. (2018)
	Headspace
	Women diagnosed with breast cancer 
(n = 112)
	8-week RCT (12-week follow-up), waitlist control
	Functional Assessment of Cancer Therapy-Breast version, Mindful Attention Awareness Scale
	Intervention group reported higher quality of life and dispositional mindfulness.

	Zollars et al. (2019)
	Headspace
	Pharmacy students 
(n = 92)
	4-week quasi-experimental study
	Five Facet Mindfulness Questionnaire, Warwick-Edinburgh Mental Well-Being Scale, Perceived Stress Scale
	Participants experienced increased mindfulness, mental well-being and decreased perceived stress following Headspace use.

	McGuire et al. (2019)
	Headspace
	Pharmacy students 
(n = 23)
	Single semester pilot study
	Mindfulness Attention Awareness Scale
	No statistically significant change in mindfulness however the students subjectively reported improvements in their wellbeing and stress levels.

	Costalupes et al. (2021)
	Headspace
	High school baseball players (n = 4)
	2-week pilot study
	Author-designed survey
	Participants indicated an understanding of mindfulness concepts, improved relaxation during stressful situations and increased self-confidence after Headspace use.

	Kashat et al. (2020)
	Headspace
	Otolaryngology residents 
(n = 8)
	6-week pilot study 
	Mindful Attention Awareness Scale, Positive and Negative Affect Schedule
	Participants reported a decrease in negative affect, which was positively correlated with mindfulness scores. 

	Wen et al. (2017)
	Headspace
	Surgical residents 
(n = 43)
	4-week pilot study
	Positive and Negative Affect Schedule, Freiburg Mindfulness Inventory
	There was an increase in mindfulness and a trend towards an increase in positive affect. No changes in negative affect. 

	Taylor et al. (2016)
	Headspace
	Pediatric residents 
(n = 33)
	10-day pilot study
	Maslach Burnout Inventory, Mindful Attention Awareness Scale
	No statistically significant changes were observed. However, participants were more likely to perceive mindfulness as a useful intervention after the study.

	Avalos et al. (2020)
	Headspace
	Women with postpartum depression 
(n = 27)
	6-week single-arm study
	PHQ-8, Perceived Stress Scale, Pittsburgh Sleep Quality Index, Five Facet Mindfulness Questionnaire
	Participants experienced significant improvements in depression, stress, sleep quality and mindfulness.

	Huberty, Vranceanu et al. (2019)
	Calm
	Calm subscribers 
(n = 12,151)
	Cross-sectional survey
	Survey developed by the research team regarding changes in mental health, physical health, stress and sleep after Calm use.
	Sleep stories use was associated with changes in sleep and physical health. Meditation use was associated with changes in mental and physical health and stress.

	Clarke et al. (2020)
	Calm
	University students 
(n = 269)
	7day single-arm study
	Five Facet Mindfulness Questionnaire, Generalized Self-Efficacy Scale, Short Warwick-Edinburgh Mental Well-being Scale
	Participants noted improvements in wellbeing, trait mindfulness and self-efficacy. Qualitative data suggests some experienced increased anxiety and lowered self-efficacy.

	Luberto et al. (2021)
	Calm
	Calm subscribers with cardiovascular disease 
(n = 1512)
	Cross-sectional survey
	Survey developed by the research team regarding engagement with the app, clinical characteristics and changes in mental health, physical health, stress and sleep after Calm use.
	Most participants reported changes in sleep, stress, physical and mental health following app use. These changes were more marked in those with pre-existing anxiety and depression.

	Huberty, Eckert et al. (2019)
	Calm
	Patients with myeloproliferative neoplasm 
(n = 128)
	4-group cross-over RCT (8 weeks), active control (psychoeducation or alternative meditation app)
	Satisfaction survey, National Institutes of Health Patient Reported Outcomes Measurement Information System, MPN Symptom Assessment Form
	Participants who used Calm experienced significant improvement in sleep and physical health and non-significant effects on anxiety, depression, total symptom burden and fatigue. 

	Huberty et al. (2020)
	Calm
	Adult cancer patients 
(n = 82)
	Cross-sectional survey
	Survey developed by research team regarding Calm use.
	Participants reported Calm use reduced reactivity, increased emotional awareness, present moment attention, and increased sense of peace and gratitude.

	Huberty, Green et al. (2019)
	Calm
	College students with elevated stress (n = 88)
	8-week RCT (12-week follow-up), waitlist control
	Perceived Stress Scale, Five Factor Mindfulness Questionnaire, Self-Compassion Survey Short-Form, health behaviours, Patient-Reported Outcomes Measurement Information System, Youth Risk Behaviour Surveillance
	Most participants found intervention helpful in reducing their stress. Intervention did not impact physical health outcomes.

	Xie et al. (2018)
	Samsung Health
	University students 
(n = 44)
	Cross-sectional study
	Heart rate, number of steps, energy consumption, sleep duration
	Mean absolute percentage error for the Samsung Gear S3 for sleep duration was 0.06 +/- 0.10. Of devices assessed for sleep, Samsung had the best performance.

	Kubala et al. (2020)
	Samsung Health
	Healthy adults 
(n = 20)
	Cross-sectional study
	Pittsburgh Sleep Diary, Actiwatch sleep monitoring
	Samsung and Actiwatch did not have significantly different total sleep time, the mean absolute percent error was 5.1%. Samsung underestimated wake after sleep onset by an average of 15.9 minutes, compared to Actiwatch.

	Asgari Mehrabadi et al. (2020)
	Samsung Health
	Healthy adults 
(n = 45)
	Cross-sectional study
	Actigraphy
	Samsung Gear overestimated total sleep time by an average of 22.51 min, overestimated sleep efficiency by 4.44% and underestimated wake after sleep onset by 31.27 min.

	Beattie et al. (2017)
	Fitbit
	Healthy adults (n = 60)
	Cross-sectional study
	Type III home sleep testing device, including EEG channels
	Sleep staging reached a per-epoch accuracy of 69%, with misclassifications of light/REM or light/wake. There was no under or overestimation of sleep duration.

	Brooke et al. (2017)
	Fitbit
	Healthy adults (n = 95)
	Cross-sectional study
	Sleep log
	Mean absolute percent errors for Fitbit Flex when compared to a sleep log were 8.8% and 11.5% for Fitbit Charge HR which fell within the equivalence zone.

	Castner et al. (2019)
	Fitbit
	Females with poorly controlled asthma 
(n = 44)
	Cross-sectional survey
	Actigraphy
	Fitbit Charge had a 97% sensitivity and 40% specificity in identification of sleep. There was good equivalence and concordance in detection of wake counts, total sleep time and sleep efficiency. 

	Cook et al. (2017)
	Fitbit
	Adults with unipolar major depressive disorder 
(n =21)
	Cross-sectional study
	Polysomnography and actigraphy
	Fitbit Flex overestimated sleep time and efficiency and did not accurately identify wake epochs in a free-living setting.

	Cook et al. (2019)
	Fitbit
	Patients with suspected central disorders of hypersomnolence (n = 49)
	Cross-sectional study
	Polysomnography
	Fitbit Alta HR overestimated total sleep time, sleep efficiency and total sleep duration. It was unable to detect sleep-onset rapid eye movement periods.

	de Zambotti et al. (2016)
	Fitbit
	Healthy adolescents 
(n = 32)
	Cross-sectional study
	Polysomnography
	Fitbit Charge HR demonstrated good accuracy and sensitivity in detecting sleep but low specificity in detecting waking. There was tendency towards overestimation of total sleep time, sleep efficiency and underestimation of wake after sleep onset.

	de Zambotti et al. (2018)
	Fitbit
	Healthy adults (n = 44)
	Cross-sectional study
	Polysomnography
	Fitbit Charge 2 overestimated total sleep time and underestimated sleep onset latency. Time spent in REM and wake after sleep onset were accurately measured.

	Dickinson et al. (2016)
	Fitbit
	Healthy adults (n = 38)
	Cross-sectional study
	Actigraphy
	Fitbit devices overestimated sleep and demonstrated less sensitivity than actigraphy.

	Ferguson et al. (2015)
	Fitbit
	Healthy adults (n = 21)
	Cross-sectional study
	Actigraphy
	Fitbit One correlated well with actigraphy in measuring sleep duration, with r = 0.92.

	Godino et al. (2020)
	Fitbit
	Healthy children aged 9-11 (n = 26)
	Cross-sectional study
	Polysomnography 
	Fitbit Charge HR had a 95.8% sensitivity in classifying sleep but a 56.3% specificity in detecting wake. It tended to underestimate total sleep time and overestimate wake after sleep onset.

	Haghayegh et al. (2020)
	Fitbit
	Healthy adults (n = 35)
	Cross-sectional study
	Actigraphy and EEG
	Fitbit Charge 2 underestimated sleep onset latency and overestimated sleep efficiency. There was good agreement in wake after sleep onset, total sleep time and detection of REM and deep sleep.

	Hakim et al. (2018)
	Fitbit
	Children with sleep disordered breathing 
(n = 22)
	Cross-sectional study
	Polysomnography
	Fitbit Charge overestimated total sleep time and underestimated total wake time, with limited overall concordance.

	Kang et al. (2017)
	Fitbit
	Healthy adults (n = 21) and those with insomnia disorder 
(n = 41)
	Cross-sectional study
	Polysomnography
	Fitbit Flex was well correlated with polysomnography for total sleep time, with a tendency for overestimation. Agreement was lower in the insomnia group than for good sleepers.

	Kubala et al. (2020)
	Fitbit
	Healthy adults (n = 30)
	Cross-sectional study
	Actigraphy
	Fitbit Alta underestimated wake after sleep onset and overestimated total sleep time. Mean absolute percent error was 36.6%. Results were similar between good and poor sleepers.

	Lee et al. (2017)
	Fitbit
	Healthy adults (n = 16)
	Cross-sectional study
	Actigraphy 
	Fitbit Charge HR was highly correlated with actigraphy, with a tendency to overestimate sleep durations. 

	Lee et al. (2018)
	Fitbit
	Healthy adults (n = 78)
	Cross-sectional study
	Sleep diary
	Fitbit Charge HR had a mean absolute percentage error 14.2% for total sleep time and of 12.7% for time in bed.

	Liang et al. (2018)
	Fitbit
	Healthy adults (n = 25)
	Cross-sectional study
	Medical sleep monitor
	Fitbit Charge 2 was accurate in detecting onset and offset of sleep, with comparable results in sleep efficiency and total sleep duration as the medical monitor. Measures of sleep structure were poor.

	Liang et al. (2019)
	Fitbit
	Healthy adults (n = 23)
	Cross-sectional study
	Medical sleep monitor
	Fitbit Charge 2 underestimated sleep stage transitions and was significantly different from medical monitor in detecting these changes.

	Liu et al. (2019)
	Fitbit
	Healthy adults (n =10)
	Cross-sectional study
	Consensus sleep diary
	There was a large variance between Fitbit Alta and the sleep diary, particularly with awakenings during the night. 

	Mantua et al. (2016)
	Fitbit
	Healthy adults (n = 40)
	Cross-sectional study
	Polysomnography 
	Fitbit Flex correlated strongly with polysomnography for total sleep however not for sleep efficiency, light sleep time and deep sleep time.

	Maskevich et al. (2017)
	Fitbit
	Adults with Huntington’s Disease (n = 7)
	Cross-sectional study
	Polysomnography 
	Fitbit One overestimated total sleep time and sleep efficiency and was not sufficiently accurate. 

	Meltzer et al. (2015)
	Fitbit
	Healthy youth aged 3-17 
(n = 63)
	Cross-sectional study
	Polysomnography and actigraphy
	Fitbit Ultra was sensitive and accurate however not specific in measuring total sleep time and sleep time, with a tendency to overestimate.

	Montgomery-Downs et al. (2012)
	Fitbit
	Healthy adults (n = 24)
	Cross-sectional study
	Polysomnography and actigraphy
	Fitbit was significantly different from actigraphy and polysomnography on total sleep time and sleep efficiency, with a tendency to overestimate.

	Moreno-Pino et al. (2019)
	Fitbit
	Adults with obstructive sleep apnea 
(n = 65)
	Cross-sectional study
	Polysomnography 
	Fitbit was significantly different from polysomnography on all measures except rapid eye movement sleep, with overestimation of total sleep time and underestimation of wake after sleep onset and sleep onset latency.

	Osterbauer et al. (2016)
	Fitbit
	Children with sleep-disordered breathing 
(n = 14)
	Cross-sectional study
	Polysomnography 
	Fitbit was sensitive for sleep detection but not specific for wake detection. 

	Rosenberger et al. (2016)
	Fitbit
	Healthy adults (n = 40)
	Cross-sectional study
	Z-machine
	Fitbit One overestimated total sleep time and was not specific in detecting sleep/wake. 

	Sargent et al. (2018)
	Fitbit
	Young athletes (n = 12)
	Cross-sectional study
	Polysomnography 
	Fitbit HR Charge overestimated total sleep time and poorly detected daytime naps.

	Scott et al. (2019)
	Fitbit
	Teenagers accessing youth mental health services (n = 13)
	Cross-sectional study
	Actigraphy
	Fitbit overestimated total sleep time by an hour and underestimated wake after sleep onset by half an hour. 

	Stone et al. (2020)
	Fitbit
	Healthy adults (n = 5)
	Cross-sectional study
	EEG-based device
	Fitbit was highly accurate in measuring total sleep time, total wake time and sleep efficiency.

	Svensson et al. (2019)
	Fitbit
	Healthy adults (n = 20)
	Cross-sectional study
	Portable EEG system
	Fitbit Versa correlated well with EEG for time in bed, total sleep time and sleep efficiency with a 92.1% sensitivity and 54.1% specificity. Significant differences existed in identification of specific sleep stages, sleep efficiency, sleep onset latency, sleep period time and wake after sleep onset.

	Tedesco et al. (2019)
	Fitbit
	Healthy adults (n = 20)
	Cross-sectional study
	Actigraphy
	Fitbit Charge 2 slightly overestimated total sleep time with a mean absolute percentage error of 10.13%. Estimation of wake after sleep onset was poor, with a tendency to overestimation. 

	Visovsky et al. (2013)
	Fitbit
	Healthy females (n = 3)
	Cross-sectional study
	Actigraphy
	Fitbit had limited reliability in assessing total sleep time, number of nighttime awakenings and sleep efficiency. Concordance correlation coefficients ranged from 0.66-0.70.
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