Association between patient-reported sleep quality and passive sleep measurements
patients with psychiatric disorders using mobile-based questionnaires and wearable sensors
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Analysis Cohorts No. of patients
Retention 1,503

Sleep Questions 115

Symptom severity 115

Sleep and heart sensors 193

Table 1. Distribution of analysis cohorts. Sleep questions were on
DSM5-C and PHQ-9. DSM5-C was rescaled to match PHQ-9.
Symptom severity assessments included ADHD, GAD-7, PHQ-9,
Insomnia Severity index, and DSM5 cross cutting symptom
measure (“DSM5-C”). Sleep and heart sensor data were required
same-day.

Activity N patients | Mean | Median
Assessments 1361 64 9
Check-ins 1299 59 12
GPS 551 94 62
Healthkit 721 129 90

Figure 1 and Table 3. Duration of app use for different types of
data. Patients actively complete assessments and check ins, and
allow gps and healthkit data to flow passively.

symptom severity. Across all assessments (scores normalized
from O to 1), worse symptom severity is associated with less
sleep. This association is significant for DSM5-C alone, and
there are trends for insomnia and mood questionnaires, while
ADHD severity is not correlated to sleep.

Conclusions

measures. (a) Nights with less sleep are associated with
significantly higher (resting) heart rate and lower heart rate
variability (Pearson correlation p =6e-8 or lower). (b) Patients
with less sleep on average tend to have higher heart rate and
lower variability (Pearson p=0.38, 0.07, 0.15).

Sensed sleep duration over a 2-week period captured through a wearable device is significantly correlated to
patients' sleep quality and psychiatric symptoms on self-reported clinical assessments. This correlation supports
the use of wearable data as a clinical input given the average retention of wearable data is 10X longer than
clinical assessments (50% of patients shared wearable data for at least 3 months). We also found expected
correlations between sensed sleep and cardiac activity that reflect the nervous system's (para)sympathetic
tone. The longer retention provides a more holistic understanding of patient response to treatment.




