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What I1s a Sociotechnical
System? - 1

SOME SOCIAL AND PSYCHO-
LOGICAL CONSEQUENCES OF THE
LONGWALL METHOD OF COAIL-
GETTING'

An Examination of the Psychological Situation and
Defences of a Work Group in relation to the
Social Stricture and Technological
Content ﬂf the Work System

E. L. TRIST AND K. W. BAMFORTH @

Published in Human Relations - 1951
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What I1s a Sociotechnical
System? - 2

Environment
Social Technical
sub-system sub-system
Principles:

* joint optimization/design
* humanized approach ....
(Cherns, 1987; Clegg, 2000; Hendrick & Kleiner, 2001)
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Work System (or a sociotechnical

system)
(Balance Theory; Smith and Carayon, 1989; Carayon and Smith, 2000)

Technology -
and Tools L

) *| Organization

A

Tasks
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3 « » | Environment
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SEIPS Model of Work System and Patient

Safety
SEIPS = System Engineering Initiative for Patient Safety

WORK SYSTEM F’R SS OUTCOMES

Teczhnology - E Organization 5
and Tools g - Patient
r Outcomes:
- guality of care
. - patient safety
PROCESSES: F
Parson . * care process .
\ * other processes h 4
E | W e L

Employes &
Organizational
Outcomes

\ Carayon et al., 2006
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Healthcare Information
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Technology
and Tools

Organization

n

a

Physician
Nurse
Other providers;
s other staff -
Tasks \ =~
L < » | Environment "‘
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CPOE

Technology

Organization
and Tools
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Ta<| HOW ordering is done o
Duration of tasks Environment ‘
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and Tools

Technology

Tasks

CPOE

Organization

Location of computers
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Remote access
Workstation design
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C P Training

Organizational and
technical support
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Usability/interface
design

C P Training

Organizational and
technical support

Workflow

Reliability /

Organization
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Other providers;

other staff
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Design of the Sociotechnical
(HIT) System

 Human factors and ergonomics:

— Interface design, layout, workstation, task/job
design,...

 Methods and tools:
— Analysis of existing work systems and processes
— Prospective analysis
 Beyond design...
— Implementation
— Use [continuous change]...
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The world upside down!
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Pascale Carayon, Ph.D.

Center for Quality and Productivity Improvement
Department of Industrial and Systems Engineering
University of Wisconsin-Madison

email: carayon@engr.wisc.edu / tel: 608-265-0503
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Hidden Issues In
Implementing Technology: A
Summary of IT
Implementation Science

Ben-Tzion Karsh, PhD
Associate Professor
Industrial and Systems Engineering
University of Wisconsin-Madison
http://www.engr.wisc.edu/ie/faculty/karsh ben-tzion.html
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“Like many facilities our IS department has acquired modules, software etc. based on separate departments
individual requests. For instance, laboratory's system becomes outdated and IS has let that department pick the
system of their choice usually with little regard as to how it will interface with the main system used for patient
registration, entering orders, etc. Each department insists on buying the program that is best for their specialty an
they are usually under time constraints.

| have seen sentinel events and near misses occur time and time again based on lack of communication due to p
interfacing systems. For example, it is difficult for ancillary departments to receive isolation or allergy information
that is kept in the main database. (Forgive me if | label anything wrong in the IS part as | am a nurse.)

The very computer systems we have installed to try and improve productivity and communication have created ne
safety problems and frustrated staff. Recommendations from RCAs have led to begging IS for customizations to ¢
main system. Each customization has been complex for IS staff and very expensive for the organization.

To make matters more complex IS is off campus so to most staff the computer system and its support staff are a
mystery. Staff feel they have little input into the system until enough problems occur and administration takes noti
The system was purchased in a great hurry due to Y2K issues. | can only assume after using it for three years as
nurse that little staff input was used in selection.

| have an interesting perspective on the interaction between the IS system because | was in patient care until 5
months ago. Never did | look at the relationship between the human side of my work and the computer system | u
daily. Only after acquiring my new role did | discover the critical interaction that occurred constantly between thes
two systems”
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The hidden issue...

« Atechnology change is tantamount to
an organizational change

— Implementing a technology will change the
organization structure and culture

— Implementing a technology may require
organizational changes to accommodate the
technology

— Implemented technologies may have to be
designed to better accommodate the
organization
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SEIPS System Model

Technology “ ;

Organization
and Tools

Process Qutcome
Patient Outcomes

PROCESSES:
—P *care process —P
* other processes
Individual &
g Organizational
Tasks & Outcomes

Carayon, P., Hundt, A. S., Karsh, B., Gurses, A. P. Alvarado, C. J., Smith, M., and Brennan, P. F. (2006). Work
system design for patient safety: the SEIPS model. Quality and Safety in Healthcare, 15(Suppl 1), i50-i58.

o s,
Presented by Ben-Tzion Karsh, PhD ¢ }/@ |.'§/;'EQ

& %(1%’ Agency for Healthcare Research and Quality
WISCONSIN 22

Advancing Excellence in Health Care » www.ahrq.gov
MADISORMN




~ e

PERFORMANCE TRANSFORMATION PERFORMANCE
- INPUTS PROCESSES OUTPUTS
=» Patient & Provider Factors Physical Performance Changes in physical state
S Skills, knowledge, training, education 2 Carrying 2 Manipulating (e.g., location, size, form)
2 Size, weight, reach, strength 2 Reaching 2 Injecting X
2 Age, gender, ethnicity, language O Lifting 2 Preparing * Provider
2 Needs, biases, beliefs, mood > Lowering D Charting * Patient
5 2 Walki 2 Typi
[=» Work System/Unit Factors - ann':‘gg = V\m'i:g
2 Task demands, complexity, difficulty 2 Sitting < Adjusting
2 Time and sequence demands 2 Seeing 2 Feeling Changes in mental state

2 Availability of usable technology (e g fatigue e s

awareness, knowledge)

2 Technology functions/features

Cognitive Performance
2 Noise, temperature, lighting

- S N N N N EE EE N EE N S S O e e EE e e Ee Ee e e omem s ol

—
|
|
1
|
|
|
|
|
|
| 2 Physical layout and geography S Sensing 2 Analyzing
3 a 2 Perceiving = Problem * Provider

1 = Organization Factors 2 Localizing solving « Patient
1 2 Organizational policy/priorities > Searching 2 Vigilance

2 Organizational structure > Memory = Pattern
1 2 Financial resources > Attention matching
I 2 Rewards structure > Imaging > Awareness Other changes in the

S Management structure 2 Forethought =Controlling state of
| 2 Training provided 2 Communicating 2 Learning

2 Staffing levels . . * Patient’s famil
| 2 Social norms and pressures Social/Behavioral . Other h y. "
| 2 Social climate/culture Performance = ir umans In system

2 Attributing 2 Planning c las
| =» Industry Factors causality behavior « Technology
| =] Extra-organizgtion_al rules, =] Selfjregulati'ng > Cost- . Organization
standards, legislation, 2 Social learning benefit « Physical environment

I enforcement > Motivation analysis y_ .

2 Industry social influence 2 Interpersonal 2 Decision- * Social environment
| 2 Industry workforce characteristics communication making
|
|
| SYSTEM NO Do outputs meet objectives and
—— e == —— Q= - — = = - — standards for safety, quality, == =—

REDESIGN efficiency, etc.?

Karsh, B., Holden, R. J., Alper, S. J., and Or, K. L. (2006). A human factors engineering paradigm for patient safety —
designing to support the performance of the health care professional. Quality and Safety in Healthcare, 15(Suppl 1),
159-165.
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The Good News...

There is a science related to technology implementation



Foundations of the Science

 Open system theory

e Sociotechnical system theory
 Behavioral theories from psychology
« Communication theories
 Organizational behavior theories
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Specific literature examples

 Diffusion of innovations
 Technology acceptance model (TAM)

 Management of Information Systems
(MIS)

« Organizational justice

o Self-efficacy

 Macroergonomics

« Participative decision making (PDM)
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Summary Systems Model of Variables
Affectina IT Irgplementgtion Success

TECHNOLOGY INDIVIDUAL/PERSON

A Ease of use Age A

Usefulness Gender
System quality Personality
Compatibility Education
Impact Skills
Enjoyment Learning
Prior experience
Self-efficacy
Training
Technical support Subjective norms
Organizational support Visibility
Organizational commitment Image
Voluntariness of use Culture

-\/- User involvement Group affiliation § 7
Justice < >

Karsh, B. (2004). Beyond usability for patient safety: designing effective technology implementation
systems. British Medical Journal: Quality and Safety in Healthcare, 13(5), 388-394.

Karsh, B. Holden, R. (2006). New technology implementation in health care. In P. Carayon (Ed.).
Handbook of Human Factors and Ergonomics in Patient Safety (pp. 393-410). Mahwah, NJ: Lawrence

Erlbaum Associates.
AHRR
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Translating research into practice

« Top management  End-user participation
commitment « Training

e Simulation before, during  « PpPijlot test
and after implementation

* Develop clear
communication structures

* Design to accommodate
the range of user needs

 Create readiness for
technology change

 Benchmark

o Study the horizon

o Utilize feedback systems
Structured program

 Implement at a pace that
facilitates learning

Each must be designed appropriately to promote success
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Thank you

Ben-Tzion Karsh, Ph.D.

Associate Professor

Department of Industrial Engineering
UW-Madison

Contact Information

Industrial Engineering

University of Wisconsin-Madison

1513 University Avenue, Room 4155D
Madison, WI 53706

Tel: 608-262-3002

Fax: 608-262-8454

E-mail: bkarsh@engr.wisc.edu

URL: http://www.engr.wisc.edu/ie/faculty/karsh_ben-
tzion.htm




Sociotechnical Lessons
for HIT Implementation:
Examples and Insights

Ross Koppel, Ph.D.

Center for Clinical Epidemiology and Biostatistics, School of Medicine, University of Pennsylvania & Sociology Department,
University of Pennsylvania
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HIT Takes A Village

Say you introduced a topnotch HIT last
week.

In preparation, you spent years examining:
o workflow

 Interaction among departments
 Interactions with other systems

« workplace culture
e and....
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HIT Takes A Village (2)

* You even |looked at
everyone’s histories

of HIT implementation

(which, of course, is
absurd)
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If you did all that...you would:

 Make far fewer mistakes
* Irritate far fewer people
« Get much greater buy-in

° ... But you would still have to make
thousands of adjustments.
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Why?

 Because HIT interacts with everything...

(often in ways that we don’t see even when we are looking for them)
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Simple Example:

* A hospital, planning for CPOE, diagramed and
studied every process, workflow, handoff, etc.

« But on “go live” day, children’s and adult’s
orders were totally confused. Why? Because
nurses had always used differently colored
forms for kid vs. adult patientS. .. (and no one noticed).

o
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Example 2: ED e-Whiteboard

 Robert Wears’ example of a new electronic
whiteboard in the ED: It displayed everything

you’d Want (each patient, the primary team, stage of movement
through the ED, pending data, etc.)

« But, the computer console for the new electronic
whiteboard was inconveniently located. The
staff could not all look at the e-whiteboard and
make immediate changes or notes.

* With the old one, people could physically interact

with the board. (They could move names, add notes, and all could
see and participate).
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ED e-Whiteboard (2)

 Wears’ photo: The ED staff are all leaning
against the new e-whiteboard looking at
the Old WhitebOal’d. The e-whiteboard, although technically fine,

failed to allow the staff interaction best suited to allocating resources or exchanging
and displaying information and priorities. The control console was not integrated into
the process.

new old

iﬁe\
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ED e-Whiteboard (3)

« Also, the e-whiteboard couldn’t put up a little
magnetic teddy bear to denote infant patients
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Templates as Gods

e Consider these questions: ) Q

e Are you In a relationship now or are you
looking for a new relationship?

« Are you happy with your job or do you
want a new job?
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Templates as Gods: Forced Fields

Some on-line forms demand information or
answers that don’t fit reality or circumstances

One CPOE requires docs to enter a patient's weight
before ordering meds. For some medications,

physicians often estimate (make ug
weights...just to get

past a “forced field” —
(required data item).
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Templates as Gods: Forced Fields

« Alas, if the next physician is calculating a weight-
sensitive medication, he/she may use that “estimated”
weight. That benign guess becomes the critical factor in

an error.

<«
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Templates as Gods: Solutions?

* A correct (dated) patient weight could be on all
ordering screens

Or the forced field may allow an “I don’t know
and it's not relevant” option for some meds....
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Last Example: Stealth Dosing

From a forthcoming article coauthored by Koppel.

1. Housestaff are often eager to try new,
expensive antimicrobials.

2. But ID fellows must approve their use. ID fellows
use CPOEs and EMRs to examine antimicrobial
med orders.

So, 3, Housestaff developed stcaith dosing. They walt
until the ID fellows go off-duty at 10 PM to order
restricted antimicrobials.
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Stealth Dosing (2)

* In the morning, ID fellows review the night's orders. Sometimes they
demand changes. (But changing antibiotic regimes can be
problematic, so the ID fellows let most orders stand.)

 Because ID fellows often take no remedial actions, and housestaff
can game the system, stealth dosing weakens antimicrobial
oversight.

 Lesson: Interaction of (A) the social system with (B)
the HIT— affects (C) HIT-in-use, which then further

alters (A) the social system

4_
=B

i A‘\E} (A = eager housestaff, B = CPOE/EHR, C = how HIT is really used)
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This Slide Assumed

Remember Harrison, Carayon, and Karsh on
sociotechnical theory and practice

— S0 we jump to action
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Implementing HIT: History is Alive

Implementation of HIT, even when accomplished
with <> kindness & forethought <>, Is the
Insertion of powerful software that reflects many
compromises made in the HIT'’s:

e design
 history with previous systems & clients/ -
 Integration with current systems...&

 the willing or not-so-willing consent

of participants in the receiving institution.=**
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The best HIT reflects learning from mistakes

All commercial HIT represents embedded choices
of others who have made thousands of mistakes

Safe HIT benefited from those mistakes via
continuing and proactive assessments,
analyses and, then, ongoing corrective
action.
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How to get it right....Less wrong

Implementation of HIT requires meticulous
attention to its actual use In situ.

Evaluation should:

1-Encompass organizational and unit
workflows, environment, policies and rewards

2-Involve a multidisciplinary group

3-Use mixed methods, e.g., statistical analyses,
observations, workflow analysis, interviews, and
focus groups (from Koppel, Wetterneck, Telles, Karsh)
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How to get it less wrong (2)

4. Evaluators and implementation teams should
work with vendors, but not cede control to them

5. Qualitative and quantitative examinations must
be on-going

You are never done because the interaction of HIT
and your system is dynamic.

>
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Thank you.

Ross Koppel, Ph.D.

Center for Clinical Epidemiology and Biostatistics,
School of Medicine, University of Pennsylvania
& Sociology Department, University of
Pennsylvania

rkoppel@sas upenn.edu
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