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Topic: Investigation of the Relationship Between Sleep and Preterm
‘Birth Using Wearable Device Data

Preterm birth, defined as the birth before completing 37 weeks of gestation, is a serious public
health concern that affects 10% of newborns [1]. It is the leading cause of perinatal morbidity and
can cause lifelong health problems, including neurological disabilities and developmental delays [1].
Several factors can contribute to preterm birth including maternal health conditions,
sociodemographic factors, multiple pregnancies and sleep disorders [1, 2].

Previous studies have shown that sleep disorders such as poor sleep quality and variation in sleep
duration may increase the risk of preterm birth [1, 3]. However, most studies rely on self-reported
metrics or retrospective evaluations, which may not fully reflect real-world sleep characteristics
during pregnancy [4]. -

Thus, the aim of this thesis is to analyze sleep data collected from both wearable devices and survey
questionnaires to quantify relevant sleep parameters, assess differences, investigate their
relationship with.the risk of preterm birth, and explore the possibility of estimating the birth date
using machine learning models. Consequently, the research questions of this thesis are: i) How sleep
parameters change across different gestational periods, ii) what the relationship between certain
sleep parameters and the risk of preterm birth is, and iii}) how sensor-based and participant-reported
data measures differ in terms of their correlation with preterm birth.

in the light of that objective, this work consists of the following parts:

e Lliterature review regarding the areas of preterm birth and sleep disorder during pregnancy.

s Extraction of sleep parameters from sensor-based and subjective sleep data collected during
the SMART start study. .

¢ Definition of at least six hypotheses regarding the aforementioned research questions.

e Evaluation of the significance and validity of the proposed hypotheses through statistical
analysis.

The thesis must contain a detailed description of all developed and used algorithms as well as a
profound result evaluation and discussion. The implemented code has to be documented and
provided. An extended research on literature data, existing patents and related work in the
corresponding areas has to be performed.

" Advisors: Michael Nissen (M.Sc.), Katharina Jiger (M.Sc.), PD Dr. rer. nat. Hanna Huebner, Prof. Dr. Bjoern Eskofier
Student: Ichrak Abdelwahed
Start~End: 01.12.2024 - 31.05.2025

References

[1] L. Wang and F. Jin, “Association between maternal sleep duration and quality, and the risk of
preterm birth: a systematic review and meta-analysis of observational studies,” BMC Pregnancy
Childbirth, vol. 20, no. 1, p. 125, Dec. 2020, doi: 10.1186/512884-020-2814-5.

{2] A. Gurung et al., “Incidence, risk factors and consequences of preterm birth - findings from a
multi-centric observational study for 14 months in Nepal,” Arch Public Health, vol. 78, p. 64, 2020,
doi: 10.1186/513690-020-00446-7.

[3] M. L. Okun, C. D. Schetter, and L. M. Glynn, “Poor Sleep Quality is Associated with Preterm
Birth,” Sleep, vol. 34, no. 11, pp. 1493-1498, Nov. 2011, doi: 10.5665/sleep.1384.

{4] C. Heneghan, B. Lafon, L. Schneider, and N. Young-Lin, “0334 Observed Changes in Sleep
Duration and Sleep Stage Distribution During Pregnancy Using Wearables,” SLEEP, vol. 47, no.
Supplement_1, pp. A144-A144, Apr. 2024, doi: 10.1093/sleep/zsae067.0334.



