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In the decades-old search for effective dementia treatments, Maciej Kos sees our everyday smartphones as a powerful tool.

Throughout his doctoral studies in personal health informatics, Kos has made use of digital biomarkers — physiological and behavioral data collected by digital devices such as smartphones and wearables. This data, Kos says, could counter the sobering scope and reality of dementia and Alzheimer’s disease.

“They are challenges to health systems around the world,” said Kos, who recently completed his doctorate at Khoury College. “According to the World Health Organization, there will be 139 million dementia cases worldwide by 2050.”

Kos’s interest in the subject is more than intellectual. Both of his grandmothers had dementia, and as he grew up close by in his native Poland, he saw the toll it took.

“I was motivated by my experience of losing my grandmothers while they were still alive. For them to not recognize my parents and treat them as strangers — it was very hard,” Kos remembered. “I valued learning from my grandparents through their life stories, but those stories ceased abruptly as their dementia advanced. This reality — that as people live longer, they are more likely to experience dementia — could affect any of us. It’s a tragedy that cognitive impairments cause us to lose so much of our shared human experience.”

Driven by that personal experience, Kos pivoted from his undergraduate studies in economics to information science and health informatics.

“For the regular economics graduate, you won’t be intervening in people’s lives in such a positive way,” Kos said. “I appreciate the elegance of algorithms, but what is most important is that computer science makes an impact on real life.”


[image: From left to right: Kos, Misha Pavel, and Holly Jimison.]From left to right: Kos, Misha Pavel, and Holly Jimison.



 

Kos’s research is a departure from current methods of cognitive testing, which he notes are not as effective as practitioners would like because they are administered once or twice a year at the doctor’s office. A patient’s performance on these tests is affected by many factors, for example, how well they slept the night before and their stress levels. The tests also aren’t always sensitive enough to pick up small changes in cognition, so clinicians often rely on patients recognizing problems in their daily lives — a classic unreliable narrator problem, and one Kos knows well after his grandmother misreported her medicine intake to her doctor.

Kos’ solution is to gather the personal data our smartphones continuously collect, combine it with modern artificial intelligence and machine learning methods, and use it to continuously estimate changes and trends in cognitive behaviors and functions. In doing so, he found that using more smartphone apps, using them longer, and switching between them more frequently all correlate with slower processing speed and poorer sustained attention. By analyzing the patterns over time, Kos spotted subtle behavioral changes — lower engagement in social interactions, for example — that may be imperceptible for patients, but are informative for clinicians.

“I hope that these methods will help us to diagnose patients, develop new behavioral and pharmacological interventions, and individualize therapies,” Kos said. “It’s exciting that smartphone use data can give insight into cognitive health and help us better understand the progression of neurological conditions. This technology could be used by anyone and it doesn’t require buying any new devices. It makes it especially well-suited for low-income individuals who are frequently ignored and disenfranchised by new expensive health technologies.”

After years of doctoral research funded by the National Institute on Aging, Northeastern’s Network Science Institute and TIER 1 grants, Google, Intel, and the Association of Computer Machinery — and supported by advisers Misha Pavel and Stephen Intille — Kos is looking forward to postdoctoral studies under Art Kramer, an expert in brain health and aging in Northeastern’s College of Science.

“[Studying] computer science at Khoury College gave me a sense of agency, that I can effect change,” Kos said. “That’s Northeastern. It allows you to do this very interdisciplinary, cutting-edge research and collaborate with world-class academics and practitioners.”
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                  In a world where computer science (CS) is everywhere, CS is for everyone. CS crosses every discipline and industry.                

            


                                                    
                
                   
                

                
                  
                

                
                  Khoury College of Computer Sciences is committed to building and fostering a diverse, inclusive environment.                

            


                                                    
                
                   
                

                
                  
                

                
                  The nation’s first computer science college, established in 1982, Khoury College has grown in size, diversity, degree programs, and research excellence.                

            


                                                    
                
                   
                

                
                  
                

                
                                  

            


                                                    
                
                   
                

                
                  
                

                
                  At our regional campuses, located in industry and tech hubs, Khoury College offers strong academic programs in vibrant cities to live, work, and study.                

            


                                                    
                
                   
                

                
                  
                

                
                  Khoury College is a community of people devoted to teaching, mentoring, advising, and supporting students across every program.                

            


                                                    
                
                   
                

                
                  
                

                
                  The college and university award programs shine a light on exceptional faculty, students, alumni, and industry partners.                

            


                                                    
                
                   
                

                
                  
                

                
                  Our real-world research, outstanding faculty, distinguished speakers, dynamic alumni, and diverse students tell their stories—and make the news.                

            


                                                    
                
                   
                

                
                  
                

                
                  At Khoury College, learning happens in and beyond the classroom. Events across our network of campuses enrich the educational experience.                

            


                                                                      
                
                   
                

                
                  
                

                
                                  

            


                                                    
                
                   
                

                
                  
                

                
                                  

            


                                                    
                
                   
                

                
                  
                

                
                                  

            


                                                    
                
                   
                

                
                  
                

                
                                  

            


                                                    
                
                   
                

                
                  
                

                
                                  

            


                                                                      
                
                   
                

                
                  
                

                
                  Computer science is everywhere. Khoury College undergrads pursue relevant work, research, global study, and service experiences that help them grow.                

            


                                                    
                
                   
                

                
                  
                

                
                  Master's students deepen their expertise through project work, professional work experiences and research assistantships.                

            


                                                    
                
                   
                

                
                  
                

                
                  Work on research with faculty is central to the PhD experience. Khoury College doctoral students can also pursue research opportunities with industry partners.                

            


                                                                      
                
                   
                

                
                  
                

                
                  Khoury College faculty and students are doing impactful work across disciplines. With a breadth of research areas, we tackle new problems in tech every day.                

            


                                                    
                
                   
                

                
                  
                

                
                  Our institutes and research centers bring together leading academic, industry, and government partners, to harness the power of computing.                

            


                                                    
                
                   
                

                
                  
                

                
                  Research projects, designed and led by Khoury College’s world-class faculty, engage students and other researchers in producing new knowledge.                

            


                                                    
                
                   
                

                
                  
                

                
                  Research labs and groups focus on a set of problems in a specific context, inviting inquiry and collaboration.                

            


                                                    
                
                   
                

                
                  
                

                
                  Khoury College faculty are leaders in their fields and are regularly published, recognized, and awarded for their research and work in their fields.                

            


                                                    
                
                   
                

                
                  
                

                
                  This new initiative aims to solve risks to privacy and personal data with a collective, grassroots effort, emphasizing transparency and accountability.                

            


                                                    
                
                   
                

                
                  
                

                
                  Modern facilities, seamless systems, and innovative labs and spaces empower our faculty and students to conduct cutting-edge research.                

            


                                                                      
                
                   
                

                
                  
                

                
                  Khoury College is proud of our collaborative, inclusive community. Every day we strive to create programs that welcome diverse students into CS.                

            


                                                    
                
                   
                

                
                  
                

                
                  More than 20 computing-related clubs at Khoury College and Northeastern offer something for every student. New members at every level are always welcome.                

            


                                                    
                
                   
                

                
                  
                

                
                  Students learn in modern classrooms, collaborative meeting rooms, and cutting-edge labs and research spaces.                

            


                                                    
                
                   
                

                
                  
                

                
                  Networks ensure code runs securely and seamlessly, equipment is modern and robust, and our skilled systems team manages support and upgrades.                

            


                                                                      
                
                   
                

                
                  
                

                
                  Intrigued by a Khoury College and Northeastern undergraduate education? Start here for the big picture—academics, experiential learning, student life, and more.                

            


                                                    
                
                   
                

                
                  
                

                
                  Ready to take the next step in a tech career? Our master’s programs combine academic rigor, research excellence, and meaningful experiential opportunities.                

            


                                                    
                
                   
                

                
                  
                

                
                  Welcome to the Align Master’s Program, designed for people ready to add computer science (CS) to their skill set—or switch to a brand new career in tech.                

            


                                                    
                
                   
                

                
                  
                

                
                  As a Khoury PhD student, you’ll immerse yourself in a rigorous curriculum, collaborate with renowned faculty, and make an impact in your chosen research area.                

            


                                                    
                
                   
                

                
                  
                

                
                  Wherever you are on the Khoury undergraduate path, we have advisors, resources, and opportunities to fuel your success and make computer science for everyone.                

            


                                                    
                
                   
                

                
                  
                

                
                  Wherever you are on the Khoury graduate school journey, our advisors, information resources, and opportunities will help you forge an individualized path.                

            


                                                    
                
                   
                

                
                  
                

                
                  At any point in the Align journey—and at any of our network of campuses—Khoury advisors, resources, and opportunities support your path to a career in tech.                

            


                                                    
                
                   
                

                
                  
                

                
                  Advisors and faculty will help you navigate the PhD path at Khoury College—from research spaces and interdisciplinary projects to student life and resources.                

            


                                                    
                
                   
                

                
                  
                

                
                  Faculty and staff make exceptional contributions to Khoury College—and the future of computer science. We are here to support you at every turn.                
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