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sociotechnicasystems

Karsh, B., Holden, R. JAlper, 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, 1%suppl 1), i59-i65.



Human factors process

1 Designs are based upon an explicit understanding
of users, tasks and environments;
1 Users are involved throughout the design and

Study Design development process;

1 Designs are driven and refined by usentered

evaluation;
1 The process is iterative;
1 Designs address the complete usgverience

1 The design team includes multidisciplinary skills

and perspectives
(1ISO09241210)
Holden, R. J., Voida, S., Savoy, A., Jones, J. F., & Kulanthaivel, A. (2015). Human Factors Engine

HumargComputer Interaction: Supporting User Performance and Experience. In J. T. Finnell & B.
Dixon (Eds.Clinical Informatics Study Gui(fg. 287307). New York: Springer.



Human factors methods
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Aging Brain Care (ABC) work system analysis

Characteristics
Attributes of actions

describe
Actors | perform Ac-tlons | produce Outcomes
Persons performing Operations being .
i Products of the actions
actions preformed
enable
Artifacts

Virtual and digital
tools used by actors

Heiden, S. M., Holden, R. J., Alder, C. A., Bodke, K., & Boustani, M. (2017). Human factors in me
healthcare: A work system analysis of a commuhaged program for older adults with depression
and dementiaApplied Ergonomics, 627-40.



Aging Brain Care (ABC) work system analysis: Actors
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Heiden, S. M., Holden, R. J., Alder, C. A., Bodke, K., & Boustani, M. (2017). Human factors in me

healthcare: A work system analysis of a commuhaged program for older adults with depression
and dementiaApplied Ergonomics, 627-40.



Aging Brain Care (ABC) work system analysis: Actions

Patient
confirms?

Reschedule appointment

No New
patient?

Yes JH Review patient records: Medical records
eMR-ABC G3
Review patient records: Medical -
records; Past notes from CCA Print patient abstract I

= ,
Pbatient ir patient | | r_';é;;::]‘ .
= e Heiden, S. M., Holden,

No New |

patient? | DG | R J., Alder, C A-,

Yes [ Introductions & conversation to build

el T —— ¢ Bodke, K., & Boustani,
E M. (2017). Human
factors in mental
healthcare: A work
[ e f— system analysis of a
] e community-based
;t:;;;nnss/ Probe for additional detail, Address issue (Problem solve, educate, etc.) | program fOf Older
adults with depression
i o R oAl AT B PRl e ST e | and dementiaApplied
Ergonomics, 6427-40.

No Meds
correct? MMSE in

last6mo?

concerns/
problems

Administer the CGM

found? Any
Caregiver concerns/
present? problems

found?

I Schedule next appointment ’H Probe for additionaldetail; Address issue (Problem solve, educate, etc.) |

Go over upcoming Summarize and
appointments say goodbye




Aging Brain Care (ABC) work system analysis:
Characteristics

1a. Build personal relationships
FrequencyHigh. Criticality: High. Performecdbefore/ during/ afterhome

visits.

1b. Manage family dynamics

FrequencyLow. Criticality: Medium Performedduringhome visits.
FrequencyHigh. Criticality: High. Performedbefore/ during/ afterhome Heiden. S. M.. Holden
visits. ’ ’ '
R. J., Alder, C. A.,
3a. Administrative tasks/updates Bodke, K., & Boustani,
FrequencyHigh. Criticality: High. Performedefore/ during/ afterhome M. (2017)_ Human
e tV'S'tS- factors in mental
. Scheduling / appointment managemen ]
FrequencyHigh. Criticality: High. Performedbefore/ during/ afterhome healthcare: A YVOFk
visits. system analysis of a
3c. Travel communitybased
FrequencyHigh. Criticality: Medium Performecdbefore/afterhome visits. program for older
4 a . Understand patientds envilr Onmgq]qltswnh(jepres.smn
FrequencyMedium Criticality: High. Performediuringhome visits. and dementiaApplied
4b. Understand the patient Ergonomics, 642 7-40.
FrequencyHigh. Criticality: High. Performedduringhome visits.
4c. Formal health assessment
FrequencyHigh. Criticality: High. Performedduringhome visits.

FrequencyMedium Criticality: Medium Performedduringhome visits.




Aging Brain Care (ABC) work system analysis: Artifacts

ABC
MEDICAL HOME

Patient abstracL 7

Heiden, S. M., Holden, R. J., Alder, C. A., Bodke, K., & Boustani, M. (2017). Human factors in me
healthcare: A work system analysis of a commuhaged program for older adults with depression
and dementiaApplied Ergonomics, 627-40.



Aging Brain Care (ABC) work system analysis: Outcor

a. Patient care outcome Example
Improved quality of life Reduction in symptoms of depression and dementia for patients and reduction of caregiver stress fo
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

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 appoi nt me

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

Selfscheduling visits took staff away from direct care.

Duplicate work

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

Frustration

Staff experienced difficulties wittMR-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 i
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 arshseproblem solving.




What Is patient work?
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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 contextJournal of the American Medical Informatics Associatigfh),2210.



The volume of patient work
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Table. Yearly Adherence Schedule for a Patient With Well-Controlled Hypertension, Diabetes, and Hyperlipidemia*

Adherence Behavior

Low-sodium diet

Saturated fat restriction

Request pharmacy refill of 2 antihypertensive drugs (3-mo supply)

Request pharmacy refill of 2 oral hypoglycemic drugs (3-mo supply)

Request pharmacy refill of 1 lipid-lowering drug (3-mo supply)

Consume 2 antihypertensive medications per day

Consume 2 oral hypoglycemic medications

Consume a lipid-lowering medication

Consume low-dose aspirin

Self-monitoring of fasting blood glucose level

Self-monitoring of blood pressure

Engage in 150 min of moderate physical activity per week

Call or e-mail office nurse or clinical pharmacist to report blood glucose and blood
pressure readings

Attend primary care office visits

Laboratory testing (e.g., serum creatinine, hemoglobin A, _, urine for microalbumin,

and fasting cholesterol)
Ophthalmelogic examination
Influenza vaccination

Frequency

365 d, 3 meals per day

365 d, 3 meals per day

2 medications, 4 refills per year

2 medications, 4 refills per year

1 medication, 4 refills per year

365 d, 2 medications, 1 to 2 doses per day
365 d, 2 medications, 1 to 2 doses per day
365 d, 1 medication, 1 evening dose per day
365 d, 1 medication, 1 dose per day
Wariable

Wariable

52 wk, 3 to 4 episodes of exercise per week
Wariable

Every 3 to 4 mo
1 to 2 times per year, depending on test

Yearly
Yearly, autumn

Behaviors per Year, n

1095

1095

8

8

4

730 to 1460
730 to 1460
365

365

156 to 208

3to4
2

1
1

* The patient is a 67-year-old man treated with metformin and a sulfonylurea for diabetes, an angiotensin-converting enzyme inhibitor and a second agent for hypertension,
and simvastatin for hyperlipidemia. All risk factors are controlled to puideline recommendations.

(Steiner, 2012)



The volume of patient work

Box 1: Healthcare tasks imposed on patients

1.1. Management of medications

Prepare and take drugs

Plan and organize drug intake

Follow specific precautions before, during, or after
medication intake

Store medications at home

Refill medication stock

1.2. Organizing and performing non-pharmacological

treatment

Access/use equipment

Plan/perform physical therapy

1.3. Lifestyle changes

Force myself to eat some foods
Eliminate some foods

Plan and prepare meals

Be careful of ingredients in meals
Organize physical exercise
Perform some physical activities
Give up some physical activities
Change/organize sleep schedule
Give up smoking

Perform other lifestyle changes

~

1.4. Condition and treatment follow-up

e Plan and organize self-monitoring

e Plan and organize lab tests

Precautions before/when performing tests

e Plan and organize doctor visits

Remember questions to ask the doctor

e Organize transportation

1.5. Organize formal caregiver care

1.6. Paperwork tasks

e Take care of administrative paperwork

e Organize medical paperwork

iliness and treatment

e Learning about my condition or treatment

e Learn to navigate the healthcare system
.

1.7. Learning and developing an understanding of the

Tran et al., 2015, BMC Medicine



Methods to study patient work

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

Traditional Methods
)
1 Interview q
 Observationz structured, q
semi-structured, and q
ethnographic q
1 Standardized surveys q
1 _Focus_ group / group q
interview
1 Documentanalysis T
1 Experimental trial q

Participatory design

Emerging Patientoriented Methods

1

Ecological momentary assessment

Diary methods

Online group / social network analysis

1
1
ll

Sensorbased 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): 10S Press.



T h e Patl e nt WO rk SySte m Organizational factors

IStructural properties

Tool factors iSupport from others
1Rules, roles, routines
{Tool access, usability iDisruptions
Tool design characteristics Wm22N]f2FRE RSYIHYR.
fTool impact 1Social influence, engagement

Person factors

Tools & Organization iDemographics

iBiomedical factors

Technology
iMood, mental health
: 0 iLimitations

Task factors et
e Motivation

iTask qllff!culty iPreferences, habits
gast tlmlngI . Internal iPerceptions, attitudes

ask complexity Envi ICharacteristics of informal

S nvironment

iTask ambiguity \ Tasks caregivers and healthcare
fTask conflict, inertia professionals
{Task consequences O

O

Holden, R. J., Schubert, C. C.,
& Mickelson, R. S. (2015). )
The patient work system: An Environment factors

analysis of seltcare HWeather, environment External factors
performance barriers among iDistances, spaces
elderly heart failure patients fTerrain,elevation, surfaces

and their informal Physical workspace

caregiver;s.AppIied iNoise, lightingyibration
Ergonomics, 47133-150.

iSocial influence, norms, culture
fFacilities, services
iFinances, policy, legal




