
Supporting Clinical Therapy 
Using Smartphone and 

Activity Sensors
Mobile Patient Information System

Muhammad Awais Akhtar1, Robert Manzke1, Andre Franke2, Florian Schrinner2
1 Faculty of Computer Science and Electrical Engineering, Kiel University of 

Applied Sciences, Germany
2 Institute of Clinical Molecular Biology (IKMB), University Hospital Schleswig-

Holstein, Kiel, Germany

AmiEs-2016 ( 22-24 Sept)
Heraklion, Crete, Greece



IKMB

 Institute of clinical molecular biology

 Found in 2003 by CAU in UKSH

 Main focus
 Understanding  of chronic inflammatory diseases
by exploring the human longevity/healthy ageing

 Other Research
 Genetics & Bioinformatics

 Longevity Ancient DNA 

 Molecular Cell Biology
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Problem Background

 Premature Deaths

 Key Diseases
 Cancer

 Cardiovascular

 Diabetes

 Respiratory

SRC: WHO 2012



“

”

Death is inevitable but it 
doesn’t have to be slow, 
painful and most importantly 
premature.

Unknown



Problem Background



Problem Statement

 Preventable, Controllable but not curable

 Communication between Physician & Patient

 consecutive appointments
 Health condition

 Effect of medication

 How active patient was

 What he was eating

 Any side effects

?
?
?



Solution

Application

Data

Configuration done by official
Nurse/Physician can examine for signs

Researcher can 
fetch data for 
research 
purposes.

Secure all communication channels: TLS/SSL
End to End encryption
Secure data on cellphone
Data Anonymization & Interoperability
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Application

 Questionnaire
 QoL, Disease index,Symptoms (HBI,SIBD, Bristol stool)

 Self Management
 Prescriptions

 Medications

 Reminders

 Activity Data
 Phone sensors

 Wearable sensors

 Other Information
 Diet Info.

 Pain



Existing Solutions

 GiBuddy
 Self-management 

 No interaction with 
sensors

 Google Fit

 Apple Kits
 Research Kit

 Care Kit



Vital Signs and Activities

 Heart Rate (ECG, 
PPG, BCG)

 Electrodermal
activity (EDA/GSR)

 Body Temperature

 Activities
 Steps, running, 

cycling, swimming

 Sleep cycles

 exercise



Feasible Sensors

 Initial Filtering
 General info

 Battery

 Sensors

 Features

 Development perspective

 Empatica, Withings, Fitbit, Jawbone, Polar, Microsoft, Angel, mi

 Results: Empatica E4 and Angel sensor best suited.



Sensor Evaluations

 Study
 Three participants
 M 34 182, F 32 163, M 26 178
 Each walked 5000 steps
 other person marking 200, 500, 1000 steps 

with tally marker

 Accuracy
 Deviation from actual value

 Precision
 Coefficient of variability (%CV) Precise but not Accurate

Precise and Accurate



Findings
 Accurate (all steps)

 MSFT Band 2 (99.97 %)
 Garmin Vivosmart HR 

(98.25%)

 Accurate (1000 steps)
 Garmin Vivosmart HR 

(98.09%, SD=16.20)
 MSFT Band 2 (97.91% , 

SD=29.45)

 Precise
 Garmin Vivosmart HR 

(%CV=1.59)
 MSFT Band 2 (%CV = 2.94)
 Angel Sensor (%CV=35.92)



Other Findings
 SD for P2

 Gender, height difference

 HR evaluation
 Against GE B20 PROCARE

 Empatica E4, iHealth
Oximeter

 Subject to more testing

 Other
 Least comfortable MSFT 

Band 2

 Mi Band 1S in terms price



Our Application



Application Architecture

 Architecture



Application Architecture

 Communication Manager
 Different adapters
 Sync/Network Manager
 FHIR Library

 Visualization Manager
 Build datasets
 settings (color, types, interaction)

 Storage manager
 Data Processing Manager
 Configuration manager



Status



Status
Functionality Complete Under development
Surveys Questionnaires Questionnaire with pictures
Diet Basic input Autocomplete from Nutrition DBs
Pain Basic input with 

severity
Bowel picture for IBD patients

Sensors EmpaticaE4, MSFT2
Free 
text/questions

Done

Medication Prescription/medicati
on to take

Notifications Medication, 
questionnaire, Sensors

Next Sprint
Integrate security module, add oAuth based sensors, back-end 



Limitation

 Battery limitation

 Raw data size

 File access

 Coupled components



Conclusion

 Empowered patients

 Bridging communication gap

 Adaptive therapy

 Secure inhouse data

 Research data base

 Healthier society

 First version for IBD patients.



Thank you

 References in notes


