
Supplemental Table Mobile sleep outcomes 

Therapeutic Area Technology 
Position of 

device 
Epochs Study design 

Type of clinical 
study 

Other mobile 
outcomes  

Other standard  
outcome 

assessment 

Use of 
mobile 

outcomes 
Objectives Source 

Cardiology (Heart 
Failure) 

Pressure sensor 
(EverOn) 

Not 
Attached to 
the Body 
(Under the 
mattress) 

Not 
specified 

Observational 
(Cohort 
study) 

Prevention Cardiac 
(Biomarker) 
Breathing 
(Biomarker) 

Cardiometabolic 
and 
anthropometric 
measures 
(ClinRO)  
Cardiac (PRO, 
ClinRO, and 
ObsRO) 

Exploratory 
endpoint 

To assess normal and altered 
physiological patterns in the 
home environment, and to 
determine if altered 
physiological patterns correlate 
with hospital readmissions.  

Bennett 
2015 [1] 

Nutrition (Vitamin 
D) 
Sleep 

Inertial sensor 
(Sleep-watch-O) 

Wrist (Non-
dominant) 

60 
seconds 

Observational 
(Cohort 
study) 

Epidemiological NA Physical activity 
(PerfO, ClinRO) 
Psychosocial 
(PRO, ClinRO) 
Sleep (PRO, 
Biomarkers) 

Co-Prim 
Endpoint 

To examine whether levels of 
serum 25(OH)D are associated 
with objective measures of 
sleep in older men. 

Massa 
2015 [2] 

Pediatrics 
(Adolescent 
Physical Activity) 
Sleep 

Inertial sensor 
(ActiGraph GT3X+ 
accelerometer) 

Waist 
(Right hip) 

60 
seconds 

Observational 
(Cohort 
study) 

Epidemiological Physical activity 
(PerfO) 

Cardiometabolic 
and 
anthropometric 
measures 
(ClinRO) 
Physical activity 
(ClinRO) 
Sleep (PRO, 
ObsRO) 

Co-Prim 
Endpoint 

To examine between-season 
and within-week variation in 
physical activity, sedentary 
behavior, cardio-respiratory 
fitness and sleep duration 
among 8–11 year-old children. 

Hjorth 
2013 [3] 

Psychology 
(Behavioral or 
Emotional 
Difficulties, 
Neurobehavioral 
Functioning) 

Inertial sensor 
(Somnowatch) 

Wrist (Non-
dominant) 

Not 
specified 

Observational 
(Cohort 
study) 

Epidemiological NA Psychosocial 
(ClinRO, ObsRO) 
Sleep (ObsRO, 
Biomarkers) 

Exploratory 
endpoint 

To investigate the relation 
between objectively assessed 
sleep patterns, HPA system, and 
behavioral/emotional difficulties 
in preschoolers.  

Hatzinger 
2010 [4] 

Sleep Inertial sensor 
(ActiSleep sleep 
monitor) 

Wrist 
(Dominant) 

60 
seconds 

Observational 
(Cohort 
study) 

 Diagnostic NA Sleep (PerfO, 
PRO) 

Exploratory 
endpoint 

To investigate the relationships 
between sleep measured by 
wrist actigraphy, visuospatial 
motor skill learning and 
measures of cortical excitability 
in response to one training 
episode in young, healthy 
individuals. 

Borich 
2012 [5] 

Sleep Inertial sensor 
(Actiwatch-L) 

Wrist Not 
specified 

Interventiona
l (RCT) 

Quality of life NA Sleep 
(Biomarkers, 
PRO) 

Co-Prim 
Endpoint 

To evaluate, in rotating workers, 
the impact of a circadian-aimed 
short wavelengths controlled 
strategy on both the 
performance at work and 
circadian clock adaptation to 
the night shift. 

Sasseville 
2010 [6] 

Sleep (Children with 
bladder disorders) 

Inertial sensor 
(Miniature 
Actigraph) 

Wrist (Non-
dominant) 

Not 
specified 

Observational 
(Case control) 

Quality of life NA Psychosocial 
(ObsRO) 
Sleep (ObsRO, 
PRO) 

Co-Prim 
Endpoint 

To assess the association 
between night diapers use and 
sleep quality of school-aged 
children with enuresis. 

Kushnir 
2013 [7] 



Sleep (Circadian 
Rhythm) 

Inertial sensor and 
light meter 
(Daysimeter-D) 

Head 
(Attached 
to Glasses), 
Wrist 

Not 
specified 

Observational 
(Case control) 

Quality of life NA Sleep 
(Biomarker, PRO) 

Exploratory 
endpoint 

To examine if light–dark 
exposure patterns determine 
circadian phase and not the 
sleep schedule.  

Appleman 
2013 [8] 

Sleep (Insomnia) Inertial sensor 
(Actiwatch 2) 

Wrist (Non-
dominant) 

Not 
specified 

Interventiona
l (RCT) 

Quality of life NA Psychosocial 
(PRO, ClinRO) 
Sleep (PRO, 
ClinRO) 

Secondary 
endpoint 

To explore the impact of CBTI 
on sleep discrepancy in older 
adults during in-home sleep 
using actigraphy in relation to 
changes in perceived insomnia 
severity.  

Kay 2015 
[9] 

Sleep (Insomnia) Inertial sensor 
(SenseWear 
Armband) 

Arm (Non-
Dominant 
Upper) 

Not 
specified 

Interventiona
l (RCT) 

Quality of life Physical activity 
(PerfO) 

Psychosocial 
(PRO, ClinCRO) 
Sleep (PerfO, 
PRO, ClinRO)  
General health 
history (PRO) 

Secondary 
endpoint 

To determine whether nightly 
administration of melatonin, 
magnesium, and zinc improves 
primary insomnia in long-term 
care facility residents, aged 70 
and older. 

Rondanelli 
2011 [10] 

Sleep (Sleep quality 
and fatigue among 
patients living with 
HIV) 

Inertial sensor 
(Actiware-Sleep 
3.4,  Actiwatch 
actigraphy device) 

Wrist (Non-
dominant) 

Not 
specified 

Observational 
(Cohort 
study) 

Quality of life NA Sleep (ObsRO, 
PRO) 

Secondary 
endpoint 

To assess total sleep time and 
wake after sleep onset, using 
objective sleep data as 
measured by an Actiwatch in a 
sample of Chinese HIV+ women 
after they learned of their 
disease. 

Chen 
2013 [11] 

PerfO = Performance Outcome; ObsRO = Observer Reported Outcome; PRO = Patient Reported Outcome; ClinRO = Clinician Reported Outcome 
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