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Background: Obesity treatment would benefit greatly from real-time moni-
toring of problematic eating behaviors in real-world settings. Wearable cameras 
provide significant utility in automatically detecting and understanding eating 
behaviors, yet pose major privacy concerns in real-world settings, significantly 
impacting longitudinal wear adherence. We objectively assess the wear time of 
three different video obfuscation methods in a crossover clinical trial to deter-
mine the greatest acceptability and feasibility, compared with no obfuscation. 
Lessons learned from this study have the potential to inform the design of 
privacy-conscious wearable devices that individuals with obesity will adhere 
to and that can accurately detect eating, which will advance our understanding 
of behavioral phenotypes surrounding obesity, laying the foundation for future 
timely interventions to reduce problematic eating behaviors.

Methods: 30 participants wore a wearable camera for 2 free-living weeks with 
no explicit daily wear time requirement and reviewed clips of their video data 
each night. During 1 of the 2 weeks, participants' clips were obfuscated by 
one of three randomly assigned methods (pixel blurring, pixel masking, and 
cartoon masking). The order of obfuscation and non-obfuscation weeks was 
counterbalanced across participants. The mean device wear times across each 
obfuscation method were compared to analyze the effect of each method on 
user adherence to the wearable camera. A one-way ANOVA was performed to 
evaluate the relationship between obfuscation methods and wear time. Post-
study interviews were conducted to assess user attitudes towards their as-
signed obfuscation methods.

Results: Out of 30 participants, 17 completed the study. ANOVA was not sig-
nificant between groups (ɑ=0.5, F=0.62, df=3, p=0.60). However, the cartoon 
masking method resulted in the highest mean wear-hours per week with 40.8 
hours (SD=25.9), followed by pixel masking with 36.7 hours (SD=23.6), no ob-
fuscation with 29.5 hours (SD=20.8), and, lastly, pixel blurring with 24.4 hours 
(SD=7.9). Cartoon obfuscation resulting in greatest adherence aligned with 
post-study interviews in which participants reported that superimposed avatars 
were extremely effective at obscuring sensitive and/or identifiable information. 
Participants did report that size and weight of the device impacted their wear 
time.

Conclusions: Our results suggest that cartoon masking may be more effective 
of the tested methods at assuaging privacy concerns regarding wearable cam-
eras and thus increasing user adherence. Reasons for the lack of significance 
may be the low sample size, the weight and size of the device, and informing 
participants that they could take off the device any time. Future studies would 
benefit from using wear time as an objective method for assessing accept-
ability and should consider the lessons learned from WildCam.
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Objectives: Family caregivers experience insomnia more frequently than the 
general population. Internet-based insomnia programs show robust treatment 
effects, yet caregivers may have more difficulty adhering to and benefitting 
from such programs relative to non-caregivers. This trial examined to what ex-
tent caregivers’ engagement with and outcomes from an empirically-validated 
Internet insomnia program developed in the general population are influenced 
by their caregiving context.

Methods: Individuals who reported insomnia and providing unpaid time- and 
responsibility-intensive care (N=100; age M=52.82, 87% female, 75% non-
Hispanic white) were enrolled in a fully-powered, single-group trial of SHUTi 
(Sleep Healthy Using the Internet), which has no caregiver-specific tailoring. The 
primary aim of this trial was to test whether caregivers' engagement with the 
program differed according to caregiving context variables. At baseline, care-
givers reported their caregiving context and sleep, followed by 10 daily online 
sleep diaries. Caregivers then received SHUTi access for 9 weeks, followed 
by post-assessment (questionnaires, diaries). Engagement with SHUTi was 
logged by the program.

Results: Sixty caregivers completed SHUTi, 22 initiated SHUTi but did not com-
plete it, and 18 did not initiate it. Those caregivers who used SHUTi (n=82) 
showed medium to large improvements across sleep outcomes. Logit re-
gression models showed that caregivers for care recipients (CR) with worse 
functioning were more likely to initiate and complete SHUTi; also, caregivers 
supporting more CR activities of daily living (ADL) were more likely to complete 
SHUTi (ps< .03). Regression models controlling for SHUTi engagement showed 
that caregivers supporting more instrumental ADL (IADL) reported less im-
provement in external sleep locus of control and insomnia severity; caregivers 
reporting higher guilt reported more improvement in wake after sleep onset 
(WASO), number of wakings, sleep quality, and total sleep time; caregivers for 
CR with more problem behaviors reported more improvement in WASO; and 
caregivers who were bedpartners with the CR reported more improvement in 
sleep onset latency relative to caregivers who did not live with the CR (ps< .05).

Conclusions: Higher-intensity caregivers showed substantial treatment bene-
fits from a fully-automated Internet insomnia program. Excepting IADLs sup-
ported, factors typically associated with greater caregiving burden like greater 
CR impairment and caregiving guilt were associated with better engagement 
and outcomes. Findings suggest that even caregivers with substantial burden 
can engage with and benefit from fully-automated insomnia programs without 
tailoring to the caregiving context.
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