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Patient/ Family Caregiver Safety AND Health Care

. Systems Engineering Initiative for Patient Safety (SEIPS)
Worker Well-Being

Human-Systems Integration across the care f @ﬁ
- B 89

continuum WORK SYSTEM PRbC OUTCOMES

Conceptual Approaches (not comprehensive)

SEIPS, sociotechnical systems theory
Distributed Cognition, Multi-Team Systems —4 PROGESSES
Naturalistic Decision Making R
Safety | & Safety Il

High Reliability Organizing
Technology Acceptance Model
Etc.

; . ] . ] (Carayon,...Gurses... 2006)
* Field studies, mixed methods, cognitive task analysis,

participatory ergonomics, human centered design, ETC.




Ex #1. The 2014 Ebola Outbreak*

PROJECT B. A Comprehensive \\f_;’"
Risk Assessment of Ebola PPE |
Doffing and Multi-Component _i
Intervention Development

PROJECT A. Training Development for Ebola Personal
Protective Equipment (PPE) Use
* CDC developing new guidelines in anticipation of the outbreak

* We collaborated with CDC to develop an HFE-based risk analysis
informed training

e 103 potential failure modes identified (FMEA)

SEIPS e 55 failure modes prioritized

System ambiguity framework
Team work science
Multi-component intervention
PPE selection
Technical aspects of PPE
removal
Role clarity,
Mirror (Physical environment)
Encouraging speaking-up,
mutual support

l. Proactive risk assessment

Interviews | | Observations Task analysis | | Simulations Literature |dentify risks

T~

Risk analysis (Focus groups)

ssess & prioritize risks,
develop solutions

Significant reduction

Il Participatory and iterative approach to intervention design
in PPE contamination

1. Multi-method evaluation (including HFE-specific measures)

Gurses et al, 2018 *Funded by CDC Gurses et al, 2019; Andonian et al, 2019
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Team cognition

Care is frequently delivered in:
e Multi-team systems (MTS)
* Fluid teams.

* Planning, decision making, problem
solving, sensemaking, coordinating

e Distributed teams

How to design ‘work system(s)’
to support team cognition?

TENERIFE
DISASTER

Cooke et al. 2013; Marks et al., 2005; Bushe & Chu, 2011; Maznevski & Chudoba, 2000.




Ex #2. Supporting Multi-Team Cognition for Safety

BEDSIDE
RESIDENT.

Role-Location Matrix:
58 total roles for 7 locations

JOHNS HOPKINS
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Peds ED Trauma Narrator

Focused Assessment

[mmunizations

Assign Attending
Assign Physician

First Physician Assigned
Humpty Dumpty Fall Risk

(rders Acknowledged
Safety/Orientation

Head to Toe

Consult Neededt Yes (burn patient)

Focused Assessment - Facused Assessment Begin Focused Assessment

Newrological - Neuro (WOL): Within Defined Limits

Glasgow Coma Scale (1 years) - Eye Cpening: Spontaneous ; Best AudioryVisual Sfimuli Respanse: Appropriate
waords or phrases ; Best Motor Response: Obeys ; Glasgow Coma Scale Score: 15

HEENT - HEENT (WOL): Within Defined Limits

Respiratory - Respiratary (WOL): Within Defined Limits »
Cardiovastular - Cardiac (WOL): Within Defined Limits

Intequmentary - Intequmentary (WOL): Exceptions to WDL - Skin Integrty: Other (Comment) (open and intact blisters

noted to chin, neck, chast and right axillae and right upper arm)

Musculoskeletal - Musculoskeletal (WOL): Within Defined Limits

Gastraintastinal - Gastraintastinal (WOL) Within Defined Limits (last ate at 10pm)

Genitourinary - Genitaurinary (WDL) Within Defined Limits

Paychosocial - Psychosocial (WOL): Within Defined Limits

Forgets limitations ; Environmental Factors: Patien Placed in Bed ; Respans to Surgery/Sedation/Anesinesia: More
than 48 hoursJNone - Medicaton Usage: Other Medications/None ; Total Risk Score: 13

High Fal Risk Interventions - High Fall Rk In‘erventons: Assess nead for increased supervision

New - Initate Pafient Triage, Assessment and Non Prescriber Inifsted Frofocol Orders

SafetylOrientaton - Arrival: Brought to room on strefcher by EMS - Preparafion: Patient placed on strefcher: Bed:
Lowllocked position; Side rails up x 1 Call Light Call ight |swnh|n Teach of family member ; Persan or \emed fo
oom and educated on fall risk: - Father ; Addifonal Risk Factors: Developmental ; Fal Risk Inferventions: Education on
increased fall risk and prevention

Pafient IDIRisk band - Patient IDIRisk Band: Patient ID band oniverfied

Newrological - Neuwro (WOL): Within Defined Limits (Pt sleeping, easily arousable.)

Glasgow Coma Scale (15 yaars) - Eye Cpening: Spontaneous : Rest AudioryVisual Sfimuli Respanse: Appropriate
words or phrases ; Best Motor Respanse: Obeys - Glasgow Coma Scale Score: 16

HEENT - HEENT (WOL): Within Defined Limits

Respiratory - Respiratory (WOL): Within Defined Limits - Respiratory Pattem/Effort Normal - Bilateral Breath Sounds:
Clear

Cardiovascular - Carciac (WOL): Within Defingd Limits (2+ bilateral radial pulses. Afebrie, ) ; Capilary Refll LUE less
than 3 seconds; RUE less than 3 seconds

Infequmentary - Intequmentry (WOL) Exceptions to WDL : Skin Integrity: Other (Comment) (Open bun o bilateral

Child Immunizztion Status - Childhood Immunization Status: Up to Date
-assigned 3 Atiending
Humpty Dumpty Fall Risk - Aqe: Less than 3 years - Gender Male : Diagnasis: Other Diagnosis - Cognitive Impaiments:

Situational Awareness to Manage Complexity




Ex #2. Designing Peds Trauma Dashboard:
A Human-Centered and Participatory Approach* &) JOHNS HOPKINS

PED Trauma Dashboard Lead: Jane Doe (PED Fellow @12:58 AM) 2B: Care Team

John Smich DOB: 06/19/2005 Age: 10 y.o. Sex: Male MRM: 12492813 & OR - PiIcu & CT - IR

Weight: 35kg Height: 140 cm €& Mechanism of Injury: MVC {(motor wehicle crash) Alpha Trauma Team

Case 1: Large display
in ED trauma bay

Diagnosis Status mMedications

- = = § s Checked & present Femtan
Patient History ® Phe ,V' =
Checked & ruled our e il
Aczivan
Succinylchaoline

Checking & unsure
Mot checked

140 cm

Secondary Survey Problem list Interventions Last Action

Primary Survey Checklist

Case 2: Remote access
from OR or PICU

T i — - ) & sitourmal Hematema Paged neurc Checked & present
onfirm Cervical immeobilizaton

Confirm Ainway patent & protecoed Q‘) Preumaothorax Paged neurs Checked & ruled oue

Place NRB mask or connect mask to O2 Mot checksd
Assess breath sounds

Mor checked
Check Pulses
Establish access
Ceonsider e-released blood or MTP

Eyes Mot checked
Pervis [ Mot checked

Fluid resuscitation Lowser extremities wWarrm oDlankec Paged neurc Checking & unsure
Pediacuric GCS
Pupil size and response Facial Bones Mot checked

Case 3: Mobile
access

) Upper Extramities Paged neurc Chacking & unsurs
Expose patient

Cowver patient with warm blankets Moza S OL LT i
Obtain core temp

Mecks o spine Cervical collar Mot checked

Log roll and back exam MNor chacked

Mouth | Mot checked

Rectal tone | Mot checked

*Funded by AHRQ (PI: Gurses) Coppola and Gurses, IEA, 2021




Ex #3. Safety | AND Safety II: Why?

Studying ‘Diagnostic Errors’ vs Diagnostic Processes

A multi-site field study in 5 EDs:*
- 1 urban, academic, large
- 1 suburban, community, medium
- 3rural, community, small

Aspects of Diagnostic “Work as Imagined” “Work as Done”
Work» (Presumed Work) (Diagnostic Work as Actually Occurs)

Uniformity of ED

services/resources - All EDs/hospitals are equally -Wide variation: “Geography becomes destiny.”
equipped and resourced to

accurately diagnosis and treat any - Under-resourced and rural EDs often must transfer
condition at any time. patients out to other EDs/hospital

Follow-up & feedback - Follow-up& feedback is readily - Can be exceptionally difficult and tend to occur
available through informal networks and HCW strategies.

*Funded by AHRQ RO1 (PI: Gurses), ** Newsome....Gurses, JCEDM, 2024- under review, ***Gurses et al, 2024, manuscript in preparation.
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