
Quantitative Biomedical Sciences
QBS 192: Health Informatics

Administrative Info:

Instructor: Prof. Inas Khayal
Office (Hospital): Williamson Translational Research Building, Level 5, Rm. 550,

1 Medical Center Drive, Lebanon, NH 03766
Phone: 603-653-0830
Email: Inas.Khayal@dartmouth.edu

Office Hours: By appointment

Class Meetings:
Location: WTRB 571W
Times: Friday 10:00-11:30am (1.5hrs/week)

Course Description:
Our health is everywhere. It is affected by how, where and who we live, work & play with

(i.e. biological, behavioral, social and environmental factors). The explosion of digitization of
data, captured both outside ‘in the wild’ and within the healthcare delivery system, allows us to
understand and address the many factors affecting the complexity of our health. Today, health &
healthcare data is continuously being generated. Deriving information and knowledge to improve
and maintain health requires health informatics. Data Science plays an active role as a profession
and within its research efforts in informing and developing all aspects of health informatics: data
capture, data storage and data analytics.

The goal of this course is to learn about the latest topics in health informatics with the option
of designing a health informatics project.

Special topics in health informatics will be introduced through lectures and primary liter-
ature. These topics will be organized into 4 themes:

1.) Applications Theme: exploring several key current applications of health informatics,
2.) Data Capture Theme: learning about data capture technologies and standards,
3.) Data Storage Theme: presenting data formats, databases and issues of security & privacy,
4.) Data Analytics Theme: a brief introduction to the data analytics cycle and special topics
of visualization and analytics methodologies.

Learning Resources:
Textbook: There are no required textbooks.

Canvas: Announcements, class materials and class discussions will be announced using Canvas.

Lecture Notes: Lecture Notes will be available after class through Canvas.

Primary Literature: Papers will be uploaded and accessible through Canvas.
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Course Learning Objectives:

1. Design health informatics applications
1.1 Categorize and describe health and healthcare needs (Applications)
1.2 Apply the 4 domains in the design of systems (Applications)
1.3 Compare, contrast & decide on data types (Data Capture)
1.4 Assess data capture methods and technologies (Data Capture)
1.5 Identify security concerns in healthcare (Data Storage)

2. Recognize multiple applications of health informatics

3. Summarize and discuss scientific papers

4. Discuss and communicate health informatics topics with health-related practitioners

5. Reflect on characteristics and skills that contribute to individual and team success

CourseWork:
Lectures & Papers: The course will include 4 lectures introducing and presenting each theme.
Each theme lecture will be followed by a series of topic papers. The course familiarizes the
student with special topics within each theme through primary literature.

Students will be assigned one or more papers. For each paper, the assigned student is
expected to read the paper in detail, prepare a presentation and lead the paper discussion.
Following each paper presentation, the student is expected to summarize and synthesize the
discussion into a brief report. The format and sections of this report will be described in the
‘Course Overview’ lecture. All students are expected to read all the papers. This will contribute
towards your in-class presentations grade.
Project: (OPTIONAL) Students are expected to design and execute an individual health
informatics project. Each student will be expected to:
1.) Formulate a health application of interest to them,
2.) Capture multi-dimensional health and/or healthcare data,
3.) Develop a data storage database, and
4.) Perform data analytics to derive information or knowledge about your health application.

Guest Lectures: Read all material provided by the guest lecturer thoroughly before class. In-
teract, ask questions and engage! These guests are coming with real-life insights and experience.

Course Plan (Subject to Change):
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Primary Literature by Theme:

Topic PublicationTopic Publication

[1] Swan, M. (2013). The quantified self: Fundamental disruption in big data science and biological discovery. Big Data, 1(2), 85–99.1.1 Quantified Self 
Movement

[2S] Brailer, D. J. (2005). Interoperability: the key to the future health care system. Health Affairs, 24, W5.1.2 Health System 
Interoperability

[3] Drummond, D., Hadchouel, A., & Tesnière, A. (2017). Serious games for health: three steps forwards. Advances in Simulation, 2(1), 3.1.3 Gaming & 
Avatars

[4] Hassanalieragh, M., Page, A., Soyata, T., Sharma, G., Aktas, M., Mateos, G., … Andreescu, S. (2015). Health monitoring and management using Internet-of-Things 
(IoT) sensing with cloud-based processing: Opportunities and challenges. In 2015 IEEE International Conference on Services Computing (SCC) (pp. 285–292). IEEE.

1.4 Health 
Monitoring and 
Management

[5] Fröhlich, H., Balling, R., Beerenwinkel, N., Kohlbacher, O., Kumar, S., Lengauer, T., ... & Rebhan, M. (2018). From hype to reality: data science enabling 
personalized medicine. BMC medicine, 16(1), 150.
[6S] Roos, D. S. (2001). Bioinformatics--trying to swim in a sea of data. Science, 291(5507), 1260-1261.
[7] Lan, K., Wang, D. T., Fong, S., Liu, L. S., Wong, K. K., & Dey, N. (2018). A survey of data mining and deep learning in bioinformatics. Journal of medical 
systems, 42(8), 139.
[8S] Zhu L, Zheng WJ. Informatics, Data Science, and Artificial Intelligence. JAMA. 2018;320(11):1103–1104. doi:10.1001/jama.2018.8211

1.5 Bioinformatics/
Bioinformatics 

[9] Mooney, S. J., Westreich, D. J., & El-Sayed, A. M. (2015). Epidemiology in the era of big data. Epidemiology (Cambridge, Mass.), 26(3), 390.1.6 Epidemiology

[10] David Donoho (2017) 50 Years of Data Science, Journal of Computational and Graphical Statistics, 26:4, 745-766, DOI: 10.1080/10618600.2017.13847341.7 Data Science

1 Applications of 
Health Informatics 
Theme

[11] Jameson, D., Garwood, K., Garwood, C., Booth, T., Alper, P., Oliver, S. G., & Paton, N. W. (2008). Data capture in bioinformatics: requirements and experiences 
with Pedro. BMC bioinformatics, 9(1), 183.

2.1 Bioinformatics

[12] Mead, C. N. (2006). Data interchange standards in healthcare IT-computable semantic interoperability: Now possible but still difficult. do we really need a better 
mousetrap? Journal of Healthcare Information M2anagement, 20(1), 71.

2.2 Standards 

[13] Bonato, P. (2010). Wearable sensors and systems. IEEE Engineering in Medicine and Biology Magazine, 29(3), 25–36.2.3 Wearables

[14] Aharony, N., Pan, W., Ip, C., Khayal, I., & Pentland, A. (2011). Social fMRI: Investigating and shaping social mechanisms in the real world. Pervasive and Mobile 
Computing, 7(6), 643–659.

2.4 Mobile Sensors

[15] Islam, S. M. R., Kwak, D., Kabir, M. D. H., Hossain, M., & Kwak, K.-S. (2015). The internet of things for health care: a comprehensive survey. IEEE Access, 3, 
678–708.

2.5 Internet of 
Things

2 Data Capture Theme

[16] Chute, C. G. (2000). Clinical classification and terminology. Journal of the American Medical Informatics Association, 7(3), 298–303.=3.1 Codifying 
Healthcare Data

[17] Al Ameen, M., Liu, J., & Kwak, K. (2012). Security and privacy issues in wireless sensor networks for healthcare applications. Journal of Medical Systems, 36(1), 
93–101.
[18S] Pentland, A. S. (2014). Saving big data from itself. Scientific American, 311(2), 64-67.
[19] Heitmueller, A., Henderson, S., Warburton, W., Elmagarmid, A., Pentland, A. S., & Darzi, A. (2014). Developing public policy to advance the use of big data in 
health care. Health Affairs, 33(9), 1523-1530.

3.2 Security & 
Privacy

[20] Gajanayake, R., Iannella, R., & Sahama, T. (2011). Sharing with care: An information accountability perspective. IEEE Internet Computing, 15(4), 31–38.
[21S] Mandl, K. D., & Kohane, I. S. (2016). Time for a patient-driven health information economy? New England Journal of Medicine, 374(3), 205–208.

3.3 Data Sharing & 
HIPPA

3 Data Storage Theme

[22] Munzner, T. (2009). Visualization. In Peter Shirley & Steve Marschner (Eds.), Fundamentals of Graphics (3rd Edition, pp. 675–707). Wyvill. AK: CRC Press.4.1 Visualization

[23] Hirschberg, J., & Manning, C. D. (2015). Advances in natural language processing. Science, 349(6245), 261–266.4.2 Natural 
Language 
Processing

[24] Borgatti, S. P., Mehra, A., Brass, D. J., & Labianca, G. (2009). Network analysis in the social sciences. Science, 323(5916), 892–895.4.3 Graph Theory & 
Social Networks

[25] Zheng, K., Padman, R., Johnson, M. P., & Diamond, H. S. (2009). An interface-driven analysis of user interactions with an electronic health records system. Journal 
of the American Medical Informatics Association, 16(2), 228–237.

4.4 EHR and. PHR, 
Databases and 
User Interface 
Design

4 Data Analytics 
Theme
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Grading & Policies:

Grading Scheme:
Participation & Activities: (50%)

Attendance 20%
Participation, Discussion 30%

Papers: (50%)
Paper Presentation(s) 30%
Paper Report(s) 20%

Working Together & Academic Integrity Honor Code:
Dartmouth’s honor code applies to this course. Academic misconduct policies will be strictly
enforced. If you have questions, ask!
A link to Judicial Affairs that explains the Academic Honor Principle can be found here
(http://www.dartmouth.edu/judicialaffairs/honor/index.html).
Any material you use in your assignments or projects must be properly referenced. A link on
proper citation of sources can be found here
(http://writing-speech.dartmouth.edu/learning/materials/sources-and-citations-dartmouth).

Attendance & Absence: Your attendance and participation is an essential part of the learning
environment. It is also part of your course grade. Please contact the instructor for any issues
regarding absence.

Late submissions: Late submissions will not be accepted under any circumstances.

Auditing: Please contact the instructor if you would like to audit the course.

Religious Observances: Some students may wish to take part in religious observances that
occur during this academic term. If you have a religious observance that conflicts with your
participation in the course, please meet with me before the end of the second week of the term
to discuss appropriate accommodations.

Mental Health: The academic environment at Dartmouth is challenging, our terms are in-
tensive, and classes are not the only demanding part of your life. There are a number of
resources available to you on campus to support your wellness, including your undergraduate
dean (http://www.dartmouth.edu/ upperde/), Counseling and Human Development
(http://www.dartmouth.edu/ chd/), and the Student Wellness Center
(http://www.dartmouth.edu/ healthed/).

Disabilities: Students with disabilities who may need disability-related academic adjustments
and services for this course are encouraged to see me privately as early in the term as possible.
Students requiring disability-related academic adjustments and services must consult the Stu-
dent Accessibility Services office (Carson Hall, Suite 125, 646-9900). Once SAS has authorized
services, students must show the originally signed SAS Services and Consent Form and/or a
letter on SAS letterhead to their professor. As a first step, if students have questions about
whether they qualify to receive academic adjustments and services, they should contact the SAS
office. All inquiries and discussions will remain confidential.
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