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Low blood sugar detected by speaking into a smartphone

Low blood sugar (hypoglycemia) is a critical diabetes-related condition. Researchers
at the Inselspital, Bern University Hospital and the University of Bern have now shown
for the first time that the human voice can even reveal early signs of hypoglycemia.
Recordings made with the microphone of an ordinary smartphone and analyzed using

artificial intelligence could make diabetes management safer and easier in the future.

Low blood sugar, medically known as hypoglycemia, is one of the most common and danger-
ous acute complications of diabetes. Within minutes, it can lead to dizziness, confusion, loss
of consciousness, or even life-threatening situations. Despite modern glucose sensors, it is
often difficult to recognize impending hypoglycemia in time. Yet the human voice is recog-
nized to be a sensitive mirror of the body: it changes when we are tired, stressed, or ill; and,

as it now turns out, also when blood sugar drops.

The voice as a warning signal

Researchers at the Inselspital, Bern University Hospital and the University of Bern, together
with international partners, have shown for the first time that hypoglycemia can be reliably
detected based on characteristic changes in the voice. All that was needed were voice re-
cordings made with the microphone of a commercially available smartphone which were then

evaluated using a machine-learning algorithm.

In all, 22 people with type 1 diabetes took part in two clinical studies. Under strictly controlled
conditions, the participants' blood sugar levels were, on the one hand, adjusted to a normal
level and, on the other, deliberately lowered to induce hypoglycemia. Within these two

phases, the participants spoke into the microphone of an ordinary smartphone in a quiet
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room. They read texts aloud, described images, held vowels or repeated syllable sequences
in rapid succession. This resulted in a total of 540 voice recordings taken at normal or at low
blood sugar levels.

The researchers then evaluated the audio recordings using a machine-learning algorithm.
The Al analyzed subtle differences in the voice, such as pitch, volume, resonance, clarity,
and sound dynamics. On this basis, its ability to detect hypoglycemia was very reliable. The
Al achieved its best results when the participants read aloud, where it correctly detected hy-
poglycemia in around 90 percent of cases. When repeating short syllables, the accuracy was

around 87 percent.

Simple technology with great potential

The study proves for the first time that changes in the voice can indicate an acute medical
problem. «Our findings clearly show that the voice can provide important clues about a per-
son's state of health,» says Prof. Christoph Stettler, Director and Chief Physician of the De-
partment of Diabetes, Endocrinology, Nutritional Medicine and Metabolism at the Inselspital
Bern (UDEM), the study's last author. «Using an ordinary smartphone and artificial intelli-
gence, hypoglycemia can be detected at an early stage without the need for additional de-

vices.»

Dr. Vera Lehmann, clinical research physician and the study's first author, also emphasizes
the significance of the results: «We were able to show that an ordinary smartphone is suffi-
cient to detect physiological changes that people are themselves sometimes unaware of.
This opens up completely new possibilities for ways in which technology can help prevent

dangerous situations in the future.»

Given the widespread use of smartphones, this approach could improve the detection and
prevention of hypoglycemia worldwide, especially in regions where modern glucose sensors
are not widely available. However, the researchers emphasize that the method is intended to

complement existing technologies, not replace them.

Bern as a hub for innovative diabetes research

The research team at the Inselspital and the University of Bern is one of the world's leading
groups in the field of Al-supported diabetes research. In an earlier study, the research group
has already shown that behavior while driving a car can indicate low blood sugar levels. With
this current study, the researchers have added a new dimension to the spectrum: the voice

as a biomarker for acute metabolic imbalance.
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Next steps toward everyday use

In further studies, the researchers now want to test whether voice analysis is also effective in
everyday speech situations, such as when using voice assistants like Siri or Alexa. If the ap-
proach proves successful, then in the future, simple voice commands could help early detec-
tion of dangerously low blood sugar levels, making life safer for people with diabetes.
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Insel Gruppe is a leading hospital group for university and integrated medicine in Switzerland. It
offers comprehensive healthcare to people based on groundbreaking quality and pioneering re-
search, innovation and education at every stage of life, around the clock and in the right location.
Insel Gruppe conducts over 850,000 outpatient consultations each year across its hospital net-
work, and treats approximately 55,000 inpatients in accordance with the latest therapy methods.
Insel Gruppe is a training organisation for a multitude of professions, as well as an important in-
stitution for furthering the education of young doctors. Around 11,000 employees work at Insel
Gruppe.
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