
Fibromyalgia 2016 
June 15-16, 2016 

Volume 5, Issue 3(Suppl) 

Page 40 

 

 

Title: Improving Outcomes after Spine Surgery Using Human Digital 
Twin Technology 
Mohamed Rehman, M.D., FAAP 
Johns Hopkins School of Medicine, USA

Abstract (300 word limit) 
This study presents a novel approach to monitoring and guiding the 
recovery process of adolescent patients undergoing spine surgery. Sixty 
patients were closely observed using Fitbit wearable devices, capturing 
critical physiological data such as heart rate, oxygen saturation, sleep 
patterns, and recovery scores. These data were then integrated with 
electronic medical records to create personalized "Human Digital Twins" 
for each patient. The primary objective was to evaluate the recovery 
trajectory of these individualized digital twins, explicitly comparing their 
progress to baseline levels and exploring the possibility of surpassing 
baseline performance after surgery. 

 

The methodology involved collecting and merging data from wearables 
and electronic medical records across the preoperative, intraoperative, 
and postoperative phases. By doing so, the research aimed to provide 
a comprehensive understanding of the recovery process and establish 
recovery patterns. 

 

The findings of this study revealed three distinct recovery patterns 
among the patients: early, regular, and late. The "early" group 
demonstrated a remarkable return to their physiological baseline within 
just two weeks following surgery, while the "late" group took 
considerably longer, requiring 8-10 weeks to reach baseline levels. To 
further enhance our understanding of these recovery patterns, the study 
introduced the concept of "synthetic twins." These synthetic twins are 
designed to replicate patients' psychological and physiological profiles 
based on their recovery patterns, offering valuable insights into 
potential interventions and individualized care strategies. 

 

In conclusion, this research has introduced a groundbreaking "Digital 
Twins" methodology, offering a promising avenue for guiding 
individualized recovery patterns in spine surgery patients. By leveraging 
this innovative approach, healthcare practitioners can transition from a 
one-size-fits-all approach ("herd medicine") to precision medicine, 
tailoring treatment plans to each patient's unique needs. This shift has the 
potential to enhance postoperative care, improve patient outcomes, and 
revolutionize the field of spinal surgery. 
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anesthesiology, pediatric anesthesiology, and critical care medicine. He holds an endowed chair in Health Informatics at The Johns 
Hopkins School of Medicine. At the same institution, he is a tenured professor in pediatrics, anesthesiology, and critical care 
medicine. Dr. Rehman leads a dynamic interdisciplinary team comprising data scientists, epidemiologists, statisticians, and 
healthcare professionals. This dedicated team is at the forefront of the "Human Digital Team" Project at Johns Hopkins, aiming 
to revolutionize healthcare. Their mission is to shift healthcare from a one-size-fits-all approach to precision medicine by pioneering 
the development of "synthetic twins," ultimately enhancing patient outcomes through innovative data-driven strategies. 
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Additional Details: Attendees can use this technology in their practice 
when returning home. This will help improve the outcomes of their 
patients. 
Recent Keynote Speaker at : Great Ormand Street, London August 
2023.  Wearble Technogies and AI, Bangkok September 2023. HIMSS 
2023 Jakarta September 2023. 
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