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Present state of Wearables in Metabolic 
Disease Management



Broad uptake of wearable medical devices
Type category

diagnostic devices vital sign monitoring

sleep monitoring

fetal and obstetric

neuromonitoring

therapeutic devices pain management

glucose monitoring w/wo 
Insulin therapy

rehabilitation devices

respiratory therapy devices

https://www.grandviewresearch.com/



Health technology driven by sensor 
development

Ates, H.C., Nguyen, P.Q., Gonzalez-Macia, L. et al. End-to-end design of wearable 
sensors. Nat Rev Mater 7, 887–907 (2022)



Broad uptake of wearables in everyday life

New York Times
Open.ai

1. Health and Fitness Monitoring
2. Workplace Productivity (Task Management; Safety and Efficiency) 
3. Personal Convenience (Payments, Smart home)
4. Entertainment and Communication
5. Medical Applications
6. Fashion and Self-Expression
7. Sports and Recreation
8. Environmental Awareness



Integration in Digital Health Services

Smith, A.A., Li, R. & Tse, Z.T.H. Reshaping healthcare with wearable biosensors. Sci Rep 13, 4998 (2023).

➢ patients with chronic 
metabolic diseases, 
wearables facilitate remote 
monitoring 

➢ adjustments to treatment 

➢ reduction of in-person visits

➢ improving access to care –
elderly population

➢ reduce pressure in burdened 
health care systems



Building evidence on the value of
wearables in medical decission making



Master, H., Annis, J., Huang, S. et al. Association of step counts over time with the risk of chronic disease 
in the All of Us Research Program. Nat Med 28, 2301–2308 (2022).

➢ electronic health records from the All of Us 
Research Program (n= 6,042 participants) 

➢ Step count captured by participants’ own 
Fitbit devices are associated with 

➢ risk of chronic disease across the entire 
human phenome. 

association of increasing daily step counts with outcomes



Wearbles are able to assess risk factors of
SLD

Master, H., Annis, J., Huang, S. et al. Association of step counts over time with the risk of chronic disease 
in the All of Us Research Program. Nat Med 28, 2301–2308 (2022).

➢ Relationships with incident 
diabetes (n = 156) and 
hypertension (n = 482)

➢ nonlinear with no further 
risk reduction above 
8,000–9,000 steps

➢ at 5 years



Activity Level and MASLD

Hallsworth K, Thoma C, Moore S. et al. Non-alcoholic fatty liver disease is associated with higher levels
of objectively measured sedentary behaviour and lower levels of physical activity than matched healthy
controls. Frontline Gastroenterol. 2015 Jan;6(1):44-51.

SenseWear Pro3
Bodymedia



How about monitorin glucose levels? 
CGM in T2D in studies with an intervention

1. Jancev M. et al. Continuous glucose monitoring in adults with type 2 diabetes: a systematic review and meta-analysis. Diabetologia. 2024 May;67(5):798-810. doi: 10.1007/s00125-
024-06107-6. 

2. Seidu S. et al.  Efficacy and Safety of Continuous Glucose Monitoring and Intermittently Scanned Continuous Glucose Monitoring in Patients With Type 2 Diabetes: A Systematic
Review and Meta-analysis of Interventional Evidence. Diabetes Care 2 January 2024; 47 (1): 169–179.

❖ 26 RCTs (17 CGM and 9 isCGM) involving 2,783 
patients with T2D



Outcomes data? 



CGM – recommendations on the use in 
clinical trials

Continuous glucose monitoring and metrics for clinical trials: an international consensus
statement.  Battelino, T. et al. The Lancet Diabetes & Endocrinology, Volume 11, Issue 1, 42 - 57

✓ To optimise study objectives consideration to the selection
and use of CGM devices are needed



Evidence in Liver disease?



CGM in MASLD – hypoglycemia episodes

Oki Y, Ono M, Hyogo H, et al.  Evaluation of postprandial hypoglycemia in patients with nonalcoholic fatty liver disease by
oral glucose tolerance testing and continuous glucose monitoring. Eur J Gastroenterol Hepatol. 2018 Jul;30(7):797-805. 

CGM users and oGTT
Comparison of normal glucose 
tolerance vs abnormal (IFG or T2D)
➢ proportion of patients in the 

Hypo subgroup 
❖ insulin secretion was higher 
❖ FPG and hemoglobin A1c

(HbA1c) were lower

✓ Postprandial hypoglycemia in 
CGM users could detect MASLD 
patients 



Hepatic steatosis and CGM metrics

➢ cross-sectional study (n=1180) 
➢ CGM and MRI-PDFF (healthy: n = 698; mild steatosis: n = 

242; moderate/severe steatosis: n = 240) 

MBG: mean blood glucose
AUC: glucose area under the curve
GMI: glucose management indicator

CV: coefficient of variation
MAGE: mean amplitude of glycemic excursions
MODD: mean of daily differences

✓ higher CGM-derived mean 
glucose and variability metrics  
in higher degree of hepatic 
steatosis

✓ CGM-derived metrics during the 
nighttime and daytime periods 
with unique information 

✓ strategies for identification of 
hepatic steatosis via precision 
glycemic management

Zhong H, Zhang K, Lin L, et al. Two-week continuous glucose monitoring-derived metrics and degree of hepatic steatosis: a 
cross-sectional study among Chinese middle-aged and elderly participants. Cardiovasc Diabetol. 2024 Aug 31;23(1):322. 



Glucose profile in children 
associated with the hepatic fibrosis

Schiaffini R, et al. Horm Res Paediatr. 2016;85(1):29-34.

N=30



Patient and provider perspective



Enhance Engagement and personalize 
Health Insights

•wearables can provide 
personalized insights 

•customization helps 
understand the unique 
metabolic profiles 

•Allow for informed 
decisions about their 
lifestyle choices

Courtesy of Fatty Liver Alliance; M. Betel



What do providers think? 



Challanges and Perspective



Challenges in Implementing Wearables

Data Privacy and Security

• sensitive health data – protection of widespread wearables

Accuracy and Reliability

•data collection and methods

•degree of variability and individual confounder 

Integration with Healthcare Systems

• integration of different technologies



Which future have wearables in managing 
MASLD ? 
➢ Technology advancement will move wearables into Hepatology and 
MASLD

• Improved Sensor Technology

•Artificial Intelligence enabling proactive health management.

•Telehealth Integration with seamless integration into “health 

platforms” to allow for communication and feedback



Wearbales will keep Hepatology a busy
practice! 

ALT 112 IU/ml

Consult your
neartest
Hepatologist !

➢ CLM: continuous 
liver monitoring
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