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Objective
Menopausal hot flashes contribute to poor sleep and negatively impact quality of life. The Embr
Wave is a noninvasive wearable thermal device that applies personalized cooling and warming to
thermoreceptors on the inside of the wrist. New modes with cooling and warming sessions
specifically for sleep and hot flashes were introduced on the Embr Wave. This study evaluated
the feasibility and preliminary efficacy of nighttime use of the Embr Wave for managing hot
flashes and sleep during menopause.

Design
Self-described peri/postmenopausal women experiencing sleep-disrupting hot flashes and
insomnia were enrolled. The study consisted of a 1-week baseline and 2-week intervention in
which participants were provided the Embr and instructed to use it as needed. Primary outcomes
were device use (recorded by the device) and subjective reports of sleep and hot flashes. Sleep
was measured with the PROMIS Sleep Disturbance (PROMIS SD, range 0-100) and Sleep
Related Impairment (PROMIS SRI, range 0-100) and Insomnia Severity Index (ISI, range 0-28).
Hot flashes were assessed with the Hot Flash Related Daily Interference Scale (HFRDIS, range
0-10), daily hot flash number and severity, and control over nighttime hot flashes (range 0-10).
Additionally, participants completed the Perceived Stress Scale (PSS, range 0-40). Wilcoxon
signed rank tests were used to compare outcome measures for baseline and intervention week 2.
Spearman’s rank order correlations were used to evaluate associations between device use and
outcomes. Study was conducted remotely due to COVID.
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Results
31 participants (age: median 53, range 46-61 years) completed the study between November
2020 to March 2021 in the US; 26 had retrievable use data. Baseline data indicated mild sleep
disturbance and impairment, subthreshold insomnia, and moderate stress (Table). Mean±SD
baseline frequency of daytime and nighttime hot flashes was 15.5±15.0 and 14.8±9.0 per week.
Mean±SD (median) device use per 24 hours was 5.2±4.7 (4.7) sessions and 2.3±2.5 (1.5) hours.
PROMIS SD, PROMIS SRI, and ISI improved during the intervention compared to baseline (all
p<0.01, Table). The intervention also resulted in reduced frequency of nighttime hot flashes,
frequency of severe nighttime hot flashes, and increased control over nighttime hot flashes (all
p<0.05, Table). In participants with greater baseline hot flash interference (HFRDIS score ≥3,
n=15), larger improvements in PROMIS SD and SRI, and hot flash control were observed
(p<0.05) as well as a reduction in PSS (baseline mean±SD 21.7±3.2 vs intervention 17.4±5.7,
p<0.05). There was a positive correlation between the number of subjective hot flashes and
number of sessions logged by the device (rs=0.502, p<0.01). No adverse events were reported.

Conclusions
Results support the feasibility of the Embr Wave for management of sleep-disrupting hot flashes
and night sweats in menopausal women. The intervention was associated with improvements in
subjective measures of sleep, hot flashes, and perceived stress. The correlation between number
of device sessions and number of hot flashes support use of the device for management of hot
flashes. Larger longer studies to evaluate the impact of daytime and nighttime use of the Embr
Wave on hot flashes and other menopausal symptoms are planned.

Measures (N=31) Baseline
mean±SD

Intervention
mean±SD

p-value

PROMIS SD T-score 55.7±6.1 52.2±6.2 0.009

PROMIS SRI T-score 55.6±8.4 51.6±8.3 0.003

ISI 11.8±4.2 9.5±4.1 0.004

HFRDIS 3.2±2.1 2.7±2.0 0.210

Number of nighttime hot flashes (7-day
cumulative)

14.8±9.0 12.0±9.2 0.025

Number of severe nighttime hot flashes (7-day
cumulative)

3.2±7.9 2.3±6.3 0.011

Control over nighttime hot flashes 2.3±2.8 3.6±3.1 0.034
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