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Safety Share

The Health and Safety Division provides SME members 
access to evidence-based research to guide decision 

making and investments. In May, the division broadcast a 
webinar that tackled a provocative, global debate among 
occupational health and safety professionals — Is Hein-
rich’s safety triangle theory a valid way to guide investment 
planning for accident prevention? 

Established in the 1930s, Heinrich’s theory has two te-
nets: 1) the ratio of lower to higher severity incidents forms 
a triangle (300 near misses, 29 minor injuries, 1 major in-
jury) and 2) high and low severity events have similar root 
causes. Unfortunately, lack of methodological specificity 
and inaccessibility of the database he used has made vali-
dation difficult, and many researchers have recommended 
abandoning the use of the safety triangle altogether.

Mining practitioners need to know if they can continue 
to apply the safety triangle to data from a single mine to 
prioritize areas for intervention. And, they need to know if 
they should look at the root cause of near miss or low se-
verity events to inform intervention development. 

During the webinar, researchers from the National 
Institute for Occupational Safety and Health (NIOSH) 
described a study they conducted that specifically explored 
the value and validity of applying the safety triangle at 
the mine level. They used 13 years of U.S. Mine Safety and 
Health Administration (MSHA) data from 27,466 mines 
(46.3 percent sand and gravel, 26.6 percent stone, 20.4 per-
cent coal, 4.2 percent nonmetal and 2.4 percent metal). The 
researchers used longitudinal regression models that were 
unadjusted and adjusted for mine size (hours worked) in 
order to examine the range of possible effects that may be 
expected. The researchers also explored three different ap-
proaches for defining injury severity levels: 

• Degree of injury per incident.
• Total lost and restricted days a mine experienced 

throughout an entire year.
• Average lost and restricted days per incident. 

In the end, they were able to answer two fundamental 
questions with confidence. First — Is it appropriate to use 
near miss and lower severity events within a mine to predict 
future higher severity events within that same mine?

Yes, with caveats. Lower-severity events within a mine 
may be used to predict a future fatal event within the same 
mine. However, in the adjusted degree of injury model, 
two of the four injury variables (MSHA’s Days Lost and 
Reportable Injuries categories) dropped from significance. 
Possible explanations include suppression of the statistical 
effects for these injuries and the causes of disabling inju-
ries and near misses may have more in common with the 
causes of fatal events. From the study results, it appears that 
the lower-bound predictive effect for injuries categorized 
as Days Lost and Reportable may be zero and the upper-
bound may 10-19 percent. The other delineations of sever-
ity also significantly predicted future fatalities.

Second — If it is appropriate to predict future higher 
severity events from near miss and lower severity events, 
does a systematic decline in effect occur as severity de-
creases (i.e., forming a triangle), and how is this impacted 
by the approach used to define severity levels?

Yes, the safety triangle exists, but not for all approaches 
used to define severity levels. The total and average lost and 
restricted days per 
incident approaches 
both produced a 
systematic decline in 
the effect as severity 
decreased. But, that 
was not the case when 
using the degree of 
injury data to define 
severity. This suggests 
that a specific/fixed 
ratio for the safety 

SME webinar debates 

The Heinrich safety triangle
by Susan Moore and Patrick Yorio, National Personal Protective Technology Laboratory at NIOSH

Safety Share serves as a forum 
for the presentation and discussion 
of facts, ideas and opinions pertain-
ing to the interests and technology 
of the Health & Safety Division. 
Accordingly, all material published 
herein is signed and reflects the 
individual view of the authors. It is 
not an official position of SME or 
the division. Comments by readers 
will be referred to that division for 
response. The division chair in 2018 
is Susan Moore.

Personal News
GEORGE SIDNEY (SME), president 
and chief operating officer of McLana-
han Corp., will retire at the end of 2018. 
He will remain an active part of McLa-
nahan’s board of directors and with 
industry trade associations following his 
retirement. Sidney has been with McLa-
nahan since his graduation from The 
Pennsylvania State University in 1973. 
He has served as design engineer, sales 
engineer, engineering manager and SIDNEY

in several executive roles. He is also past chair of of the 
Manufacturers and Services Division of NSSGA. Upon his 
retirement, SEAN McLANAHAN will be president and 
chief executive officer of the company. CORY JENSON 
has been named executive vice president-sales and busi-
ness development, a new position that will directly man-
age the sales and business development of the company’s 
global offices, as well as overseeing the product manage-
ment and marketing and communications teams. BRIAN 
PRENATT has been promoted to vice president of prod-
uct management and development.  n
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SME NewsYoung Leaders Committee

YLC issues an invitation to join the 
Class of 2019

The SME Young Leaders Committee (YLC) invites 
young professionals to submit a membership ap-

plication for the class of 2019. The SME Young Leaders 
Committee was developed in 1998 to provide young SME 
members with the opportunity for professional and career 
development. The YLC gives members the chance to: 

• Network with other professionals in the industry.
• Develop a larger base of technical knowledge and 

support the advancement of the mining industry  
in innovation and research.

• Transition into SME programs and active leader-
ship roles within the committee and in other  
SME organizations.

• Support the development and implementation of 
young professional career development programs.

 
Each year, applications are considered by the commit-

tee members for candidates who are young professionals 
in the industry with a desire to become more involved in 
SME. The applications need to demonstrate the candidate’s 
leadership skills and the potential value they add to the 
group. As YLC serves as a conduit to educational forums, 
industry and other SME committees, it is important to have 
experience in mining, leadership roles and project manage-
ment. The candidates will range from recently graduated 
students to professionals who have been in the mining in-
dustry for more than 10 years. 

If accepted, the member will serve on the YLC for four 
years. During this time, it is expected that the members will 
work with each other to support the advancement of young 

engineers — looking beyond the technical aspects of the 
industry and focusing on professional and career develop-
ment. The YLC meets throughout the year in conference 
calls and annually as part of the SME Annual Conference.

The YL committee is led by a chair, vice chair and sec-
retary. The past chair also helps support the executive lead-
ership. The committee is made up of six subcommittees that 
are led by chairs and co-chairs: 

• Annual Conference Subcommittee.
• Global Sections Subcommittee.
• Membership Subcommittee.
• Philanthropy and Community Outreach Subcom-

mittee.
• Professional Development Subcommittee.
• Student Relations Subcommittee.

Each of the subcommittees offer a chance for engage-
ment with the other members of the committee as well as 
networking with other members of industry and SME. The 
members may also serve as the YLC representatives to 
SME divisions.

Being a member of the YLC committee is a great 
growth opportunity. For additional information about be-
coming a member of the YLC committee, please visit our 
website, www.smenet.org/youngleaders, or contact Raven 
Refuerzo at refuerzo@smenet.org. The Young Leaders 
Committee is now accepting applications for the 2019 class 
at www.surveymonkey.com/r/3FNNLRS.  Applications, in-
cluding all the necessary documents, must be submitted by 
Oct. 1, 2018. n

by Briana Gunn, Young Leaders Membership Subcommittee

Mohsen Abdolghafurian, Thornlie, WAS, 
   Australia
Stacie Barbarick, Lakewood, CO 
Eric Blackford, Sullivan, IN 
Cynthia Blazina, Seattle, WA 
Michael Brewer, Fairbanks, AK 
Joseph Bucci, Mount Morris, NY 
Sandy Gabriela Calle G., Quito, Ecuador
Andrea Karina Carrion C., Quito, Ecuador
Richard Carter, Acworth, GA 
Rosa Castro-Krawiec, Scituate, MA 
Bryan Alejandro Chacha G., Quito, Ecuador
Spencer Chase, Aurora, CO 
Daniel Cruz, El Paso, TX 
Dayana Diaz Diaz P., Quito, Ecuador
Yongteng Dong, El Paso, TX 
David Drips, Murray, UT 
Juan Dumler, Lima, Peru
Michael Dunn, San Pedro, CA 
Yolanda A Escalante, Gurnee, IL n

Membership
triangle is not practical.

What does it all mean for the practitioner? 
Evidence was found to support the prevention of all near miss and lower 

severity events as a way to reduce future higher severity events — near miss 
and lower severity events were significant predictors of future fatal events, even 
without establishing that events shared a common cause. The benefit of investi-
gating and preventing near miss and lower severity events may be founded in a 
common cause, or it may be a result of other benefits such as increasing employ-
ee knowledge, skills, abilities, awareness and motivation and improving overall 
safety culture. Or, still yet, it may be the result of a combination of a common 
cause and other benefits. Either way, the most important benefit is the reduced 
risk of a fatal event at your mine. 

For more information, contact Susan Moore (smmoore@cdc.gov) or Patrick 
Yorio (pyorio@cdc.gov) at the National Personal Protective Technology Labora-
tory at NIOSH. n
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