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| INTRODUCTION | RESULTS | LIMITATIONS |

Sleep disturbance affects around two-thirds of menopausal women, Figure 1. Monthly subject-level means in smartwatch-derived sleep metricst: WASO (min),
impacting quality of life and productivity.'s? TST (hours), number of awakenings/night, sleep efficiency (%) Small exploratory sample size.
The 28-day US based ESTeeM real-world observational study | | | | Wearable and diary data were not night-matched.
characterized night-to-night variability in smartwatch sleep metrics in Monthly subject-level means in smartwatch-derived sleep metrics (n=34) .
women experiencing sleep disturbance associated with menopause (SDM) Number of Sleep Correlations were based on aggregated monthly means.
and their correlations with patient-reported outcomes. V[V,ﬁli? [h-lc-f;s] Awaliﬁ?ings EffiE:oi/e]ncy Diary entries may be influenced by watch displays.

l OBJ ECTIVE l : 60 - | For wearable data, SE was approximated as TST/TSPD
To describe smartwatch-derived and patient-reported sleep measurements 2001 90 - . since time in bed (TIB) was not available, whereas
in women experiencing SDM. DMD-based SE calculation used TST/TIB.
To explore the clinical utility of smartwatch in describing SDM. 7. |
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| METHODS | T CONCLUSIONS
Among 737 postmenopausal women included EFZ5 100 5 -
in the ESTeeM study, a subset consented to watches sent out . qu"'WC“'C h_derived Sleep measures

wearing a Samsung Galaxy Watch 6 or

Watch 6 Classic. 50{  pee—e—a _ . l—l L showed distinct variability profiles: TST

34 women met analysis eligibility criteria )
(=11 nights with valid data). TR

60- varied more between women than

within women; WASO showed the

Smartwatch metrics measured: total sleep
TMedian of 16 valid nights of sleep data per participant.

time (TST, hours), sleep efficiency (SE, %),

TST, total sleep time; WASO, wakefulness after sleep onset.

wakefulness after sleep onset (WASO, 34 . NAW d SE <h d
. . With = 11 nights for o
minutes), and number of awakenings (NAW). = : : : N : : : O osite pattern an snNnowe
) 9s { ) monthly mean Figure 2. Median subject-level variability (CV) in smartwatch-derived sleep metricstT: PP P !
SE derived by TST/TSPD (total sl iod durati h TSPD : : : P 0 o oge
wdas aerived by / . (ol sz pere vra B, W 3 was WASQ (min), TST (hours), number of awakenings/night, sleep efficiency (%) low variabil ity both between and
the time between watch-designated sleep onset and final wake-up time.
Participants completed a Daily Morning Diary (DMD), capturing patient- Intra-individual variability (CV) in smartwatch-derived sleep metrics (n=34) Wi'l'hin women.
reported (s) sTST, sSE, sWASO and Patient-Reported Outcomes WASO s Number of Sleep
Measurement Information System Sleep Disturbance Short Form 8b (PROMIS Awakenings Efficiency
SD SF 8b) at baseline, day 14, and day 28. °
Night-to-night variability in smartwatch metrics was quantified using within- N
women coefficients of variation (CVs; standard deviation/mean). T 100 B Wearable-derived sleep metrics may
Spearman rank correlations assessed associations between person-level g ) .
mean smartwatch metrics & corresponding DMD sleep measures. T o [ o complemeni paheni-reporied ouifcomes
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. BASELINE CHARACTERISTICS = | o by capturing night-to-night variability in
8
O 50-
— O % 0®
Wearable subgroup (n=34) 2 2 o ol real-world menopausal sleep assessment.
Age at enroliment S | e o
Mean (SD) 54.6 (6.0) © ° °| 8 #ﬁ%
BMI category, n (%) -8 828 o 8.0%° ¢
Normal weight 4(11.8) ) s
Overweight 9 (26.5) ° REFERENCES j
O.be.se 11(32.4) TCV=SD/mean, with higher values indicating greater intraindividual variability across nights. 1. Maki PM, et al. Menopause 2024;31:724-33; 2. DePree B, et al. Menopause
Missing 10 (29.4) CV, coefficient of variation; SD, standard deviation; TST, total sleep time; WASQO, wakefulness after sleep onset. 2023;30(9):887-97.
Depression score, n (%)*
Normal / mild / moderate 26 (76.5) / 7 (20.6) / 1 (2.9) ACKNOWLEDG EM ENTS
Anxiety score, n (%)* Median CVs showed hiah iability for WASO (58%) & NAW Table 1. Correlations between sleep l
Normal / mild / moderate / severe 16 (47.1) /11 (32.4) / 5(14.7) / 2 (5.9) el N e s LR el 07 1eAs ( 0) measures from smartwatches & DMD# The authors would like to acknowledge Lauréne Vetterli of Highfield, Oxford, UK for her
IS total score, n (%) (29%), with lower le‘idbilify for TST (] 8%) & SE (6%) (Figure 2). assistance with producing this abstract and poster.
No clinical sian of insomnia 1 (2.9 . The authors would also like to acknowledge Yik Ming Fung and Vishnu Suresh for their
Subthreshol dginsomniq ]7( (5 ()) o) Spearman correlations between smartwatches & DMD sleep contributions to the analyses for this poster.
: : measures were weak or moderate (Table 1). 2ot [P0 AIELT
Modera.’re mso.mnla 11 (32.4) ( ) e — == DISCLOSU RES
Severe insomnia o (]4;)7) Test-retest reliability was good to excellent: average-measures 95% Cl (-0.0855 - 0.5499) l
PR.O,.V“S SD SF .8|? total T-score on day 1, n ( o) |CC(A'k) ra nged from 0.798-0.957 across instruments. WASO (minutes) per night The studies described in this poster and the analysis presented here were funded by Bayer
Within normal limits 10 (29.4) Coefficient 0.39 CC AG, Switzerland. Medical writing assistance was funded by Bayer CC AG.
Mild 11 (32.4) SUbg roup qnqusis by pooled ISI showed higher WASO and NAW @5% Cl (0.0493 - 0.6372) Claudio N. Soares has received research grants from Ontario Brain Institute, Eisai Inc, Atai
Moderate 9 (26.5 . . . . . TST (hours) per night Therapeutics, and Diamond Therapeutics, and consultancy fees from Otsuka, Bayer, Eisai,
Severe 3 28 8) ) with lower TST in women with moderate or severe insomnia compqred Er AT 0.52 |dorsia, Astellas, and AbCellera. Fiona C. Baker is a consultant for Bayer Consumer Care and
Missin _I (2 9) Wi-l-h women Wi-l-h Subthreshold or no insomniq (dq-l-q nof Shown). Q5% C| (0.2165 - 0-?2?’8) has received research funding unrelated to this work from NOC'I'riX Health Inc. and Verily Life
- g - SE (%) per night Sciences, LLC. Pauline M. Maki has performed consultancy work Astellas and Bayer HealthCare
Nighttime VMS frequency at enroliment, n(%)** However, these findings should be in’rerpre’red CCIUﬁOUS|y given the Coef:cienfg 0.46 AG, and has equity in MidiHealth, Respin, and Estrigenix. Carina Dinkel-Keuthage, Ruth D.
None 16 (47.1) I le si = : Holzmann, Nils Schoof, Huda Shalhoub, loanna Gkioni, Marcelo Graziano Custodio, and Cecilia
Low (S3/ddy) 11 (32.4) Sl Bl PAc 75% Cl {E5lEE 2 C LA ) Caetano are employees of Bayer.Lisa Larkin is a consultant/advisory board member for:
High (>3/da ) 7 (20.6) Astellas, Bayer, Pfizer, Grail, Johnson & Johnson, Mayne, and is a board member for:
- 9 : 4 : : —— HealthyWomen. Ekta Kapoor has been a consultant for Astellas Pharma, Estetra SRL, Novo
Based on Hospital Anxiety and Depression Scale (normal: 0—7, mild: 8—10, moderate: 1114, severe: 15-21). *Correlations were calculated between person-level mean smartwatch sleep measures and DMD sleep measures. Because participants contributed to different numbers of Nordisk, Fresenius Kabi, WellFound Inc., and Exeltis.

**Low /high split based on median of baseline VMS count among subjects with >0 episodes.
BMI, body mass index; ISI, Insomnia Severity Index; PROMIS SD SF 8b, Patient-Reported Outcomes Measurement
Information System Sleep Disturbance Short Form 8b; SD, standard deviation; VMS, vasomotor symptoms.

valid nights, the DMD mean could be based on up to 28 nights, whereas the wearable mean could be based on fewer nights (median 16 valid nights in this subgroup).

Cl, confidence interval; DMD, Daily Morning Diary; NAW, number of awakenings; SE, sleep efficiency; TST, total sleep time; WASO, wakefulness after sleep onset. Poster presented at SLEEP 2026, Baltimore, MD, June 14-17, 2026
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