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Traditional Intervention ApproachesTraditional Intervention Approaches
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Human Factors Intervention matriX
HFIX ®

ViolationsViolations

OrganizationalOrganizationalHumanHuman TechnologyTechnology TaskTaskEnvironmentEnvironment

“How can I change the way I select
individuals for the job, so that I don’t 
have “rule-breakers” or excessive risk-
takers?”

“How can I change the way I train
employees to change people’s attitudes 
about violation rules?”

“How can I change incentives to change an 
individual’s motivation to break the 
rules?”

“How can I change the way teams work 
together to increase peer pressure to 
follow the rules?”
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Human Factors Intervention matriX
HFIX ®

ViolationsViolations

OrganizationalOrganizationalHumanHuman TechnologyTechnology TaskTaskEnvironmentEnvironment

“How can I use automation to reduce 
violations of the rules?

“How can I change the displays or other 
technology to reduce rule-breaking?”

“How can I redesign checklists, 
manuals, handbooks, etc. to reduce 
violations?”

“How can technology to better monitor 
pilot behavior in the cockpit or track 
violations of the rules?”
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Human Factors Intervention matriX
HFIX ®

ViolationsViolations

OrganizationalOrganizationalHumanHuman TechnologyTechnology TaskTaskEnvironmentEnvironment

“How can I change the environment 
to prevent individuals from breaking 
the rules?”

“How can I change the environment 
to prevent people from becoming 
hurt, if they do break the rules?”
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Human Factors Intervention matriX
HFIX ®

ViolationsViolations

OrganizationalOrganizationalHumanHuman TechnologyTechnology TaskTaskEnvironmentEnvironment

“How can I change the task/mission to 
prevent violation of the rules?”

“How can I improve oversite of the 
work process to reduce violation of the 
rules?”

“How can I improve enforcement of 
the rules to reduce violations?”
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Human Factors Intervention matriX
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ViolationsViolations

OrganizationalOrganizationalHumanHuman TechnologyTechnology TaskTaskEnvironmentEnvironment

“How can I change the structure of the 
organization (e.g.,  chain of command, 
communication channels, line of 
authority, etc.) to reduce violations?”

“How can I change the culture of the 
organization (e.g., goals, values, norms, 
policies, etc.) of to reduce violations?"

“How can I change organizational processes
(e.g., ops tempo, incentives, pressures, 
procedures, etc) to reduce violations?”
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Proposed Intervention

Enhanced Weather Displays

Enforcing the Rules

Cockpit Cameras

Risk Counseling

Senior Aviators on SH-60 Debts

Ground Proximity Warning System

Accountability

Procedure Modification/Addition

Professionalism

Flight Data Recorders

Training in Restricted Ranges Only

.

..

INTERVENTION IDENTIFICATION
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Feasibility – can it be done?.
Acceptability – will operators 

accept it? 
Cost – can we afford it?
Effectiveness – will it work?
Sustainability – will it last?

Intervention Assessment 
(FACES)
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Proposed Intervention Feasibility Acceptability Cost Effectiveness Sustainability

Enhanced Weather Displays 4 4 1 2 3

Enforcing the Rules 5 3 4 5 3

Cockpit Cameras 4 2 3 3 4

Risk Counseling 5 2 3 2 2

Senior Aviators on SH-60 Debts 4 4 3 5 4

Ground Proximity Warning System 4 4 2 2 3

Accountability 5 4 5 5 3

Procedure Modification/Addition 5 4 4 4 4

Professionalism 5 4 5 4 4

Flight Data Recorders 4 3 2 4 4

Training in Restricted Ranges Only 4 4 3 5 4

.

..
.
..

.

..
.
..

.

..
.
..

INTERVENTION PRIORITIZATION
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Initial Intervention StrategyInitial Intervention Strategy

ProfessionalismProfessionalism
AccountabilityAccountability
Enforcing the RulesEnforcing the Rules
Detachment SupervisionDetachment Supervision
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Percentage of Human Error Mishaps Associated with 
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U.S. Naval Aviation MishapsU.S. Naval Aviation Mishaps

But what about But what about 
other errors?other errors?
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Data-driven
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Interventions
• Focus on tactical decision-making
• Improved procedure development
• Scenario-based training
• Approach Magazine – Increased 

awareness

Percentage of Human Error Mishaps Associated with
Decision Errors (FY 91-00)

Percentage of Human Error Mishaps Associated with
Decision Errors (FY 91-00)
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Data-driven
Intervention

Percentage of Human Error Mishaps Associated with
Skill-based Errors (FY 91-03)

Percentage of Human Error Mishaps Associated with
Skill-based Errors (FY 91-03)

Interventions:
• Improve instrument scan
• Prioritizing attention
• Recognizing extremis situations
• Refine basic flight skills (Stick-and-Rudder)
• Practice procedures
• Review the mishap database!
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GENERAL AVIATIONGENERAL AVIATION
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METHOD

Analyzed all (over 20,797) FAR Part 91 – “GA 
accidents” occurring between 1990 and 2000

Eliminated
- 14 CFR Part 91 F (Ferry 

flight)
- 14 CFR Part 137 

(Agricultural Flights)
- 14 CFR Part 91 (Blimps, balloons, 

ultra-lights, gliders)
Remaining 18,531 accidents 
were then screened
for aircrew error

The remaining 14,436 accidents were 
associated
with over 34,000 human causal factors, as
reported by the National Transportation Safety     
Board (NTSB).
The NTSB human causal factors were classified
into HFACS causal categories independently
by seven GA pilots.

- All were certified flight instructors
- Mean flight hours = 3,530
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COMMERCIAL AVIATIONCOMMERCIAL AVIATION
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METHOD

Data Sources
NASDAC
NTSB Narrative Summary (long narrative if 
available)

Data Analysis
1020 “Commercial Aviation” accidents 
occurring between 1990-2002 were examined.

181 Air Carrier accidents
839 Commuter accidents

The human causal factors were classified into 
HFACS causal categories independently by 
seven pilot-raters

All pilot raters had a minimum of 1000 
hours of flight time and were instructor 
pilots.

No new cause factors were created during the 
coding process and consensus between coders 
was achieved on all classifications.
Human factors quality assurance
Additional demographic factors (e.g., weather 
conditions, lighting, and fatalities were 
transcribed from the source documents 
verbatim
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• Given the small number of air carrier 
accidents (n=181) it was not possible to do an 
annual comparison. Instead blocks of 3 and 4 
years were used.

• With few exceptions the unsafe acts 
committed by commercial (air carrier and 
commuter) pilots has remained relatively 
consistent across the years of this study.

• There may have been a slight increase in 
violations after the 1993-1995 time frame.
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Royal Netherlands Air Force

Indian Air Force

Canadian Air ForceCanadian Air Force


