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άIǳƳŀƴ ŦŀŎǘƻǊǎέ ŘŜŦƛƴŜŘ

The discipline concerned with studying 

ŀƴŘ ƛƳǇǊƻǾƛƴƎ άǿƻǊƪέ ǇŜǊŦƻǊƳŜŘ ƛƴ 

sociotechnical systems

Karsh, B., Holden, R. J., Alper, S., & Or, C. (2006). A human factors engineering 

paradigm for patient safety: designing to support the performance of the 

healthcare professional. Quality and Safety in Health Care, 15(suppl 1), i59-i65. 



Human factors process

Design

Evaluate

Study

Holden, R. J., Voida, S., Savoy, A., Jones, J. F., & Kulanthaivel, A. (2015). Human Factors Engineering and 
HumanςComputer Interaction: Supporting User Performance and Experience. In J. T. Finnell & B. E. 
Dixon (Eds.), Clinical Informatics Study Guide(pp. 287-307). New York: Springer.

¶ Designs are based upon an explicit understanding 

of users, tasks and environments;

¶ Users are involved throughout the design and 

development process;

¶ Designs are driven and refined by user-centered 

evaluation;

¶ The process is iterative;

¶ Designs address the complete user experience

¶ The design team includes multidisciplinary skills 

and perspectives.

(ISO 9241-210)



Human factors methods



Aging Brain Care (ABC) work system analysis

Heiden, S. M., Holden, R. J., Alder, C. A., Bodke, K., & Boustani, M. (2017). Human factors in mental 
healthcare: A work system analysis of a community-based program for older adults with depression 
and dementia. Applied Ergonomics, 64, 27-40. 



Aging Brain Care (ABC) work system analysis: Actors

Heiden, S. M., Holden, R. J., Alder, C. A., Bodke, K., & Boustani, M. (2017). Human factors in mental 
healthcare: A work system analysis of a community-based program for older adults with depression 
and dementia. Applied Ergonomics, 64, 27-40. 



Aging Brain Care (ABC) work system analysis: Actions

Heiden, S. M., Holden, 
R. J., Alder, C. A., 
Bodke, K., & Boustani, 
M. (2017). Human 
factors in mental 
healthcare: A work 
system analysis of a 
community-based 
program for older 
adults with depression 
and dementia. Applied 
Ergonomics, 64, 27-40. 



Aging Brain Care (ABC) work system analysis: 
Characteristics

1. Relationship management

1a. Build personal relationships

Frequency: High. Criticality: High. Performed before/ during/ afterhome 

visits.

1b. Manage family dynamics

Frequency: Low. Criticality: Medium. Performed duringhome visits.

2. Problem solve / counsel

Frequency: High. Criticality: High. Performed before/ during/ afterhome 

visits.

3. Logistics

3a. Administrative tasks/updates

Frequency: High. Criticality: High. Performed before/ during/ afterhome 

visits.

3b. Scheduling / appointment management

Frequency: High. Criticality: High. Performed before/ during/ afterhome 

visits.

3c. Travel

Frequency: High. Criticality: Medium. Performed before/afterhome visits.

4. Data collection

4a. Understand patientôs environment

Frequency: Medium. Criticality: High. Performed duringhome visits.

4b. Understand the patient

Frequency: High. Criticality: High. Performed duringhome visits.

4c. Formal health assessment

Frequency: High. Criticality: High.  Performed duringhome visits.

5. Educate patients and caregivers

Frequency: Medium. Criticality: Medium. Performed duringhome visits.

Heiden, S. M., Holden, 
R. J., Alder, C. A., 
Bodke, K., & Boustani, 
M. (2017). Human 
factors in mental 
healthcare: A work 
system analysis of a 
community-based 
program for older 
adults with depression 
and dementia. Applied 
Ergonomics, 64, 27-40. 



Aging Brain Care (ABC) work system analysis: Artifacts

Heiden, S. M., Holden, R. J., Alder, C. A., Bodke, K., & Boustani, M. (2017). Human factors in mental 
healthcare: A work system analysis of a community-based program for older adults with depression 
and dementia. Applied Ergonomics, 64, 27-40. 



Aging Brain Care (ABC) work system analysis: Outcomes
a. Patient care outcome Example

Improved quality of life Reduction in symptoms of depression and dementia for patients and reduction of caregiver stress for informal 

caregivers.

Unscheduled acute care avoided Hospitalization or emergency room visit avoided due to change in medication.

Improved mental health (mood, 

anxiety) for patient and informal 

caregiver

Mood improves over time as patient and caregiver receive counseling and social interaction during visits.

Improved access to transportation Staff enrolled patient in transportation service.

Improved medical coverage Staff helped patient apply for Medicaid.

Improved mobility Staff provided patient a mobility aid through a community service.

Basic needs (e.g. feeding, washing, 

housing) addressed

Staff collectively identified alternative housing options to present to patient.

Improved home safety Staff assessed home for safety and provided shower chair.

Improved access to healthcare Staff helped patient reschedule an appointment based on the patientôs schedule and transportation needs.

Decrease in medication errors Staff provided patient with a pill organizer (pillbox).

b. Work outcome

Variability Staff used different scheduling and documentation methods.

Travel inefficiencies Staff performed unnecessary travel when assigned patients who were not geographically clustered.

Delays Staff were late to a visit due to being delayed by a talkative patient.

Distractions from direct care Self-scheduling visits took staff away from direct care.

Duplicate work Staff entered same patient/visit data into multiple EMR applications.

Frustration Staff experienced difficulties with eMR-ABC and missing information in the system.

Emotional demands A patient in the care of a staff member died.

Job satisfaction, fulfillment Staff felt trusted and valued by patients and informal caregivers, allowing staff to make a difference in their 

lives, especially with problem solving. 

Job satisfaction, working conditions Staff enjoyed being in the community, not confined to an office.

Safety risks Staff feel uncomfortable traveling alone to a potentially dangerous home or location.

Improved teamwork Staff perceived and demonstrated mutual respect for teammates and team-based problem solving.



What is patient work?Valdez, R. S., Holden, R. J., Novak, L. L., & Veinot, T. C. (2015). 
Transforming consumer health informatics through a patient work framework: Connecting 
patients to context. Journal of the American Medical Informatics Association, 22(1), 2-10. 

άtŀǘƛŜƴǘǎΩ ŀƴŘ ǘƘŜƛǊ ŦŀƳƛƭȅ ƳŜƳōŜǊǎΩ ƘŜŀƭǘƘ-related 
ŀŎǘƛǾƛǘƛŜǎ ŎƻƴǎǘƛǘǳǘŜ ŀ ǘȅǇŜ ƻŦ ǿƻǊƪ ŎŀƭƭŜŘ ΨǇŀǘƛŜƴǘ 
ǿƻǊƪΩΣ ŘŜŦƛƴŜŘ ŀǎ ΨŜȄŜǊǘƛƻƴ ƻŦ ŜŦŦƻǊǘ ŀƴŘ ƛƴǾŜǎǘƳŜƴǘ 
of time on the part of patients or family members to 
ǇǊƻŘǳŎŜ ƻǊ ŀŎŎƻƳǇƭƛǎƘ ǎƻƳŜǘƘƛƴƎέ όValdez et al., 
2015, based on Strauss, 1993)

What is patient work?



ά¢ƘŜ ǊŜǎǳƭǘǎ ƻŦ ǘƘƛǎ ǊŜǾƛŜǿ ǎǳƎƎŜǎǘ ǘƘŀǘ ōƻǘƘ ǇŀǘƛŜƴǘǎ ǿƛǘƘ ŎƘǊƻƴƛŎ ƛƭƭƴŜǎǎ ŀƴŘ ƛƴŦƻǊƳŀƭ 
carersmay be spending 2 hours a day or more on [health related activities]. Illnesses 
ǎǳŎƘ ŀǎ ŘƛŀōŜǘŜǎ Ƴŀȅ ōŜ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ƘƛƎƘŜǊ ǘƛƳŜ ǳǎŜέ όJowseyet al, 2012).

(Steiner, 2012)

The volume of patient work



The volume of patient work

Tran et al., 2015, BMC Medicine



Methods to study patient work

Traditional Methods 

¶ Interview  

¶ Observation ɀ structured, 
semi-structured, and 
ethnographic 

¶ Standardized surveys 

¶ Focus group / group 
interview  

¶ Document analysis 

¶ Experimental trial 
 

Work Study Methods

¶ Cognitive task analysis

¶ Incident/accident analysis

¶ Process mapping

¶ Critical incident technique

¶ Cognitive work analysis 

¶ Macroergonomicwork analyses

¶ Simulation modeling

¶ Assessment of workload and situation 

awareness

¶ Participatory design

Emerging Patient-oriented Methods

¶ Ecological momentary assessment

¶ Diary methods

¶ Online group / social network analysis

¶ Sensor-based monitoring

Novak, L. L., Unertl, K. M., & 

Holden, R. J. (2016). Realizing the 

potential of patient engagement: 

Designing IT to support health in 

everyday life In E. Ammenwerth

& M. Rigby (Eds.), Evidence-

Based Health Informatics(pp. 

237-247): IOS Press.



The Patient Work System

�‡Task difficulty
�‡Task timing
�‡Task complexity
�‡Task ambiguity
�‡Task conflict, inertia
�‡Task consequences

Task factors

Person factors

�‡Demographics
�‡Biomedical factors
�‡Mood, mental health
�‡Limitations
�‡Knowledge
�‡Motivation
�‡Preferences, habits
�‡Perceptions, attitudes
�‡Characteristics of informal 

caregivers and healthcare 
professionals

Organizational factors

Tool factors

�‡Tool access, usability
�‡Tool design characteristics
�‡Tool impact

External factors

�‡Social influence, norms, culture
�‡Facilities, services
�‡Finances, policy, legal

�‡Structural properties
�‡Support from others
�‡Rules, roles, routines
�‡Disruptions
�‡ά²ƻǊƪƭƻŀŘέ ŘŜƳŀƴŘǎ
�‡Social influence, engagement

Environment factors

�‡Weather, environment
�‡Distances, spaces
�‡Terrain, elevation, surfaces
�‡Physical workspace
�‡Noise, lighting, vibration

Holden, R. J., Schubert, C. C., 

& Mickelson, R. S. (2015). 

The patient work system: An 

analysis of self-care 

performance barriers among 

elderly heart failure patients 

and their informal 

caregivers. Applied 
Ergonomics, 47, 133-150.


