CHALLENGER DISASTER: O-RINGS, NORMALIZATION OF
DEVIANCE, & PRODUCTION PRESSURE

RANDY D CORNELIUS
DNP,CRNA,ARNP

MISSION DESIGNATION: STS-51-L
25™ SPACE SHUTILE MISSION

15T MISSION WITH CIVILIAN

OBJECTIVES

* DESCRIBE NORMALIZATION OF DEVIATION

* RECOGNIZE NORMALIZATION OF DEVIATION AND PRODUCTION
PRESSURE

* COMPARE THE CHALLENGER DISASTER WITH ANESTHESIA INCIDENTS

* DETECT NORMALIZATION OF DEVIATION BEHAVIORS THAT ARE POSSIBLY
CREATED BY PRODUCTION PRESSURES

* INTEGRATE NORMALIZATION OF DEVIATION PREVENTION BEHAVIORS

SPACE SHUTTLE CHALLENGER
(OV-099)

FIRST FLIGHT: APRIL 4-9,1983
LAST FLIGHT: JAN 28,1986
TOTAL MISSIONS: 10
FLEW 85% OF MISSIONS
FLEW 3 MISSIONS/YEAR 1983-1985

FLEW 15T AMERICAN WOMAN, AFRICAN-
AMERICAN, CANADIAN, & DUTCHMAN

PERFORMED 15T NIGHT LAUNCH & NIGHT LANDING
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Primary and secondary O-Rings on right rocket

' booster failed allowing propellant to escape

Al J causing separation and structural collapse of rocket
2 c booster
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ININE SHUTTLE LAUNCHES PRIOR TO YEAR OF CHALLENGER DISASTER
7 OF THOSE LAUNCHES SHOWED SIGNS O-RING EROSION
2 OF THE 7 HAD DAMAGE BEYOND EVER SEEN BEFORE

[CONCERNS RAISED

NORMALIZATION OF DEVIANCE

PHENOMENON IN WHICH INDIVIDUALS & TEAMS DEVIATE FROM WHAT IS KNOWN TO BE AN ACCEPTABLE STANDARD
UNTIL THE ADOPTED WAY OF PRACTICE BECOMES THE NEW NORM

[COINED BY SOCIOLOGIST DR. DIANE VAUGHN IN 1996

1. AHUMAN-BASED DEVIATION

2. DEVIATION OCCURS REPEATEDLY OVER TIME

3. DOES NOT CAUSE AN IMMEDIATE INCIDENT OR NOTICEABLE PROCESS EFFECT

MURPHY'S LAW IS NOT APPLICABLE LE. EVERYTHING THAT CAN GO WRONG USUALLY DOES NOT, THUS NORMALIZATION
lOCCURS
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FACTORS ACCOUNTING FOR NORMALIZATION OF DEVIANCE

[+ RULES OR STANDARDS ARE IRRATIONAL AND DRAG ON PRODUCTIVITY

|+ PEOPLE MIGHT NOT KNOW A PARTICULAR RULE OR STANDARD EXISTS

[+ NEW TECHNOLOGIES & PERSONNEL CAN DISRUPT INGRAINED PRACTICE PATTERNS, IMPOSE NEW LEARNING DEMANDS
OR FORCE INDIVIDUALS TO DEVISE NOVEL RESPONSES OR ACCOMMODATIONS TO NEW WORK CHALLENGES

* Tucker & EDMONDSON, 2003, "NURSES WILL CREATE A WORK-AROUND 93% OF THE TIME WHEN FACED WITH
A PROBLEM VERSUS ONLY 7% OF THE TIME REPORTING THE PROCESS PROBLEM TO THOSE WHO COULD FOCUS
ON THE CONTRIBUTING FACTORS”

[+ IT 1S FOR THE GOOD OF THE PATIENT

[+ RULES DON'T APPLY TO INDIVIDUAL

AFRAID TO SPEAK UP
+ LEADERSHIP WITHHOLDING OR DILUTING FINDINGS ON SYSTEM PROBLEMS (POLITICS TRIUMPHING OVER SAFETY)

NORMALIZATION OF DEVIANCE IN HEALTHCARE

[AANA FOUNDATION AND CONTINENTAL NATIONAL AMERICAN INSURANCE CLOSED-CLAIMS DATABASE FROM 2003-
2012 GeneraTED BY CRNAs (N=245)

LOOKED AT COSMETIC PROCEDURES

[ACCOUNTED FOR 10.2%(N=25)
NORMALIZATION OF DEVIANCE WAS 1 THEME OF 3
INVOLVED IN 14 OF 25 CLAIMS

NORMALIZATION OF DEVIANCE IN HEALTHCARE

USING SAME CLOSED-CLAIM DATABASE IN WHICH OUTCOME WAS DEATH, FOR SECONDARY ANALYSIS
87 CLAIMS IDENTIFIED

4 THEMES EMERGED

PATIENT FACTORS

ANESTHESIA PROVIDER FACTORS

ENVIRONMENTAL FACTORS

Team/GROUP FACTORS
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* NORMALIZATION OF DEVIANCE WAS 1 OF 16 SUBTHEMES IDENTIFIED

13

14

15

NORMALIZATION OF DEVIANCE IN HEALTHCARE

[SEARCHING FOR CARDIAC EVENTS IN PATIENTS UNDERGOING NONCARDIAC PROCEDURES PRODUCED 34 CLAIMS
FROM CLOSE CLAIMS DATABASE

DEATH IN 85% CLAIMS

20 CLAIMS (65%) HAD PAYOUTS RANGING FROM $15,000 T0 $1MILLION
NORMALIZATION OF DEVIANCE 1 OF 5 THEMES FOR CLAIMS

WAS IN 47% OF CLams (N=16)

EXAMPLES OF NORMALIZATION OF DEVIANCE IN HEALTHCARE

REMOVAL OF VITAL MONITORS AT END OF GENERAL ANESTHESIA BEFORE PATIENT IS AWAKE
HANDOFFS OF CARE AT VITAL TIMES

FAILURE TO FOLLOW RECOGNIZED ISOLATION PROCEDURES OR PROTOCOLS

FAILURE TO WASH HANDS BEFORE AND AFTER PATIENT CONTACT

FAILURE TO PROPERLY MONITOR EFFECTS OF NEUROMUSCULAR BLOCKING DRUGS IN EVERY PATIENT
EXCESSIVE NOISE IN THE OR

FAILURE TO EXAMINE LAB RESULTS PRIOR TO SURGERY

FAILURE TO PLACE STANDARD MONITORS PRIOR TO PERFORMING PERIPHERAL NERVE BLOCK
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CAUSE OF
NORMALIZATION OF
DEVIANCE
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BRODUCTION PRESSURE.

AN INCREASED EMPHASIS ON THE QUANTITY OF SERVICES PROVIDED OVER THE QUALITY IN THE INTEREST OF THE
[GENERATION OF REVENUE

THE OVERT OR COVERT PRESSURES AND INCENTIVES ON PERSONNEL TO PLACE PRODUCTION OVER SAFETY AS THE
PRIMARY PRIORITY (INSTITUTE OF MEDICINE)

[OVERT OR SUBLIMINAL PRESSURE, METRICS, AND INCENTIVES EXPERIENCED BY ANESTHESIA PROFESSIONALS TO PLACE
PRODUCTION AS THEIR FOREMOST PRIORITY: DO MORE WITH LESS

PLACING EMPHASIS ON THE QUANTITY OF HEALTHCARE SERVICES PROVIDED OVER THE QUALITY, FOR THE PURPOSE OF
INCREASING REVENUE

(SRR
INTERNAL

INDIVIDUALS DECIDE TO INCREASE THEIR OWN PRODUCTIVITY IN RETURN FOR FINANCIAL GAIN
EXTERNAL

MANAGEMENT OF AN ORGANIZATION DECIDES TO INCREASE PRODUCTIVITY FOR FINANCIAL GAIN

19

ANAESTHETIST: I'M STRUGGLING TO SEE THE
ORDS, CAN YOU GIVE ME SOME PRESSURE?

ME: YEAH, HIS LIPS ARE BLUE AND
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PRODUCTION PRESSURE IN HEALTHCARE

SECONDARY DATA ANALYSIS FOR A DESCRIPTIVE QUALITATIVE STUDY TO EXPLORE PERIOPERATIVE TRANSFER OF CARE
(TOC) EVENTS CONTRIBUTING TO MALPRACTICE CLAIMS IN AANA FOUNDATION CLOSED-CLAIMS DATABASE

19 CLAIMS IDENTIFIED

6 THEMES EMERGED

1. PATIENTS SHOULD BE TRANSFERRED TO APPROPRIATE LEVEL OF CARE/LOCATION THAT IS DETERMINED AFTER A THOROUGH PATIENT PHYSICAL
& NEEDS ASSESSVENT

PRODUCTION PRESSURE LEADS TO NORMALIZATION OF DEVIANGE
HEALTHCARE PROVIDERS NEED TO CONDUCT THEIR OWN PATIENT ASSESSMENTS & MEDICAL CHART REVIEW DURING TOC EVENTS
INTERDISCIPLINARY TEAM COMMUNICATION FAILURE AFTER THE TOC 1S COMPLETED IS LEADING CAUSE OF POOR PATIENT OUTCOMES
INADEQUATE PATIENT MONTORING & PHYSICAL ASSESSMENT AFTER TOC IS COMPLETED IS LEADING CAUSE OF POOR PATIENT OUTCOMES

TRANSFER OF CARE SHOULD NOT OCCUR DURING HIGH-RISK PATIENT CARE EVENTS OR DURING PERIODS OF PATIENT HEMODYNAMC OR
RESPIRATORY INSTABLITY

THEME 2 HIGHLY RELATED TO THEMES 3,4,& 5 AS PRODUCTION PRESSURE WAS ONE CONTRIBUTING FACTOR

ORIGINALLY CONCEIVED LAUNCH 60 TIMES/YEAR
AVERAGE 1 LAUNCH/WEEK
MOST LAUNCHES IN A YEAR WERE 9
SHUTTLE PROGRAM WAS TO BECOME SELF-PAYING
LAUNCH PRIOR TO DISASTER WAS DELAYED 7 TIMES

CHRISTA MCAULIFFE WAS TO GIVE LESSON ON 4™ DAY OF
MISSION

HEALTHCARE PRODUCTION PRESSURE

(OR CULTURE APPLAUDS SPEED AND MULTI-TASKING WHILE ALSO DEMANDING COST-CUTTING
*  CLASSIC MANTRA OF NASA & BUSINESS CULTURE — "BETTER, FASTER, CHEAPER"
+  ADOPTED STEPCHILD OF MANY OPERATING ROOM MANAGERS AND ADMIN

1994, 49% OF ANESTHESIOLOGISTS HAD OBSERVED OR FELT PRESSURED TO CONDUCT ANESTHESIA IN A FASHION THEY
[CONSIDERED UNSAFE GIVEN THE URGENCY OF THE SITUATION (N=647)

[AVOIDING DELAYING SURGERY, GETTING ALONG WITH SURGEONS, & AVOIDING LITIGATION WERE MOST INTENSE TYPE
|OF PRODUCTION PRESSURES FELT

(CONNECTION OF ENTERAL FEEDING TUBING TO INTRAVENOUS TUBING.
HEPATITIS OUTBREAK IN LAS VEGAS

RECENT REPORT OF SEVERE COMPLICATIONS AFTER INDUCTION OF GENERAL ANESTHESIA CAUSED BY WRONGLY
ASSEMBLED BREATHING CIRCUITS. 120 SURVEYED ANESTHESIA PROVIDERS REPORTED NOT FULL COMPLIANCE
[COMPLETING CHECKLIST
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PRODUCTION PRESSURE IN HEALTHCARE

32 CLOSED CLAIMS RELATED TO REGIONAL ANESTHESIA FROM THE AANA FOUNDATION CLOSED-CLAIM DATABASE
10 DEEMED PREVENTABLE

3 DEEMED NON-PREVENTABLE

19 PREVENTABILITY COULD NOT BE DETERMINED

9 INJURIES RESULTED IN DEATH

15 RESULTED IN SOME DEGREE OF PERMANENT INJURY

24 CLAIMS (75%) RESULTED IN MONETARY DISBURSEMENTS TO CLAIMANTS ($5803 10 $950,000, MEAN OF
4)

PRODUCTION PRESSURE | OF 3 OVERARCHING THEMES
FACTOR IN 1/3RD OF CLAIMS
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LPRODUCTION PRESSURE IN HEALTHCARE

7 QUALITATIVE STUDIES IDENTIFIED USING AANA FOUNDATION CLOSED CLAIMS DATABASE IN WHICH PRODUCTION
PRESSURE OR NORMALIZATION OF DEVIANCE MENTIONED

1. IMPAIRED CULTURE OF SAFETY
2. VIOLATIONS OF STANDARDS OF CARE

+ PREOP ASSESSMENT, IMPLEMENTING & ADJUSTING ANESTHESIA CARE PLAN, MONITORING & EVALUATING
PATIENT'S PHYSIOLOGIC STATUS, EVALUATING PATIENT'S STATUS TO DETERMINE WHEN IT IS SAFE FOR TRANSFER OF
CARE, & ADHERING TO SAFETY PRECAUTIONS

+  STANDARDS |, IV, V, & VIII; 2019 REVISED STANDARDS, 2,7, 9, 11 & 14

3. IMPAIRED PATIENT SAFETY AND OUTCOMES
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IMPACT OF PRODUCTION PRESSURE.

PRODUCTION PRESSURE & NORMALIZATION OF DEVIANCE HAVE RECIPROCAL RELATIONSHIP IN WHICH THE
PRESENCE OF ONE CAN INCREASE THE OTHER

DIRECTLY IMPAIRS CULTURE OF SAFETY

“THE PRODUCT OF INDIVIDUAL AND GROUP BELIEFS, VALUES, ATTITUDES, PERCEPTIONS, COMPETENCIES,
[AND PATTERNS OF BEHAVIOR THAT DETERMINE THE ORGANIZATIONS' COMMITMENT TO QUALITY AND PATIENT
SAFETY" JOINT COMMISSION DEFINITION

DIRECTLY CONTRIBUTES TO POOR PATIENT SAFETY & OUTCOMES
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IMPAIRS PATIENT OUTCOMES BY

INCREASED WORKLOAD

STAFF BURNOUT/TURNOVER

IMPACT OF PRODUCTION PRESSURE IN HEALTHCARE

210,000 10 400,000 PATIENTS DIE EACH YEAR FROM MEDICAL ERRORS,

ENCOURAGING CLINICIANS NOT TO REPORT ADVERSE OUTCOMES OR NEAR MISSES
INCREASE IN RISK TAKING BEHAVIORS
PROMOTION OF COMMUNICATION FAILURE BETWEEN HEALTHCARE TEAM MEMBERS
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SPACE SHUTTLE COST $2-3 BILLION TO BUILD
CONSTRAINED BUDGET

CONGRESS & NASA DEVELOPED NEW ECONOMIC
FINANCE MODEL

F . . I
SPACE SHUTILE WILL BECOME SELF-SUFFICIENT
DELIVER PAYLOADS FOR DOD, PRIVATE CONTRACTOR'S
EXPERIMENTS
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ORs ACCOUNT FOR 40% OF HOSPITAL EXPENSES & 60-
70% HOSPITAL REVENUE

SURGICAL CARE ACCOUNTS FOR 1/3RD OF ALL
HEALTHCARE SPENDING

COSTS FOR INPATIENT HOSPITAL STAYS WITH SURGICAL
PROCEDURES TOTALED $187.1 BILLION IN 2014

48% OF ALL AGGREGATE HOSPITAL COSTS.
CosTs $30-100/MIN TO RUN AN OR

MAXIMIZING USE AND MINIMIZING COSTS PARAMOUNT FOR
HEALTHCARE SYSTEMS

MOST HEALTHCARE SYSTEMS ATTEMPT TO MAXIMIZE OR
UTILIZATION RATES & MAINTAIN HIGH THROUGHPUT TO
MAXIMIZE REVENUE

FIRST CASE ON-TIME START (FCOTS) OPTIMIZING .
KEY TARGET TO IMPROVEMENT

FINANCIAL INCENTIVES INCREASED FCOTS FROM 19-61%
IN 6 MONTHS Q ‘
\ p

DECREASING OR TURNOVER TIME =~
PROLONGED TURNOVER LEADS TO INCREASED .

(OVERTIME STAFFING COSTS, WASTED OPPORTUNITY FOR 3

POTENTIAL REVENUE

SURGEONS INCENTIVIZED BY SURGICAL VOLUME, WHEREAS ‘ \

(OPERATING ROOM AND CUSTODIAL STAFF ARE PAID
HOURLY
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[MAJOR ACCIDENIS REQUIRE 4 THINGS,

1. MULTIPLE PEOPLE

2. COMMITTING MULTIPLE, INNOCUOUS MISTAKES

3. BREACHING ORGANIZATION'S FAIL-SAFE MECHANISMS, DEFENSES, SAFETY NETS
4

RESULTING IN SERIOUS HARM

[REASON'S SWISS CHEESENMODEL

MOST ACCIDENTS CAN BE TRACED TO 1 OR MORE OF 4 LEVELS OF FAILURE
1. ORGANIZATION INFLUENCES (ORGANIZATION)

2. UnsaFe sUPERVISION (CONTROLS)

3. PRECONDITIONS FOR UNSAFE ACTS (WORK PROCESSES)

4

UNSAFE ACTS THEMSELVES (PEOPLE)
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WHAT Is Your O-RING?
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PAY ATIENTION TO WEAK SIGNALS

RESIST URGE TO BE UNREASONABLY OPTIMISTIC

TEACH EMPLOYEES HOW TO CONDUCT EMOTIONALLY UNCOMFORTABLE CONVERSATIONS
EMPLOYEES NEED TO FEEL SAFE IN SPEAKING UP

REALIZE THAT OVERSIGHT & MONITORING FOR RULE COMPLIANCE ARE NEVER-ENDING
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CONTACT INFO

E-MAIL: RANDYDCORNELIUS@GMAIL.COM

PHONE: 319-493-0056
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