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“Anticipating and DESIGNING OUT  
hazards in tools, equipment, 
processes, materials, structures, 
and the organization of work is the 
most effective way to prevent
occupational injuries, illnesses, 
and fatalities.”  
John Howard, M.D. 
Director, National Institute for Occupational Safety and Health 
Centers for Disease Control and Prevention

Why PtD?Why Ptd?



Code of Hammurabi
1750 BCE

229: “If a builder builds a house for 
someone, and does not construct it 
properly, and the house which he 
built falls in and kills its owner, then 
that builder shall be put to death.”

Historical precedents of PtD

live.staticflickr.com/5093/5411125627_f2ae1e11c4_b.jpg
commons.wikimedia.org/wiki/File:F0182_Louvre_Code_Hammourabi_Bas-relief_Sb8_rwk.jpg



Historical precedents of PtD

“5 over 1” (Modern United States 21st Century CE)

• Multi-family apartments over commercial ground floor
• 6 stories (18m-27m)
• Built around modern wood construction fire codes
• Design decisions related to construction and material cost 

often make them susceptible issues with moisture, and to 
fire, especially during construction

Have we stagnated? Or even regressed?

Insulae (Ancient Rome 1st & 2nd Century CE)

• Multi-family apartments over commercial ground floor
• Could reach up to 9 stories
• Often poorly constructed and prone to fire
• Augustus imposed a 21m height restrictions. Later reduced to 

17m under Trajan.



Great Ideas Endure

cdc.gov/niosh/docs/2014-108/



Prevention 
through
Design

How should we 
THINK about PtD?

How can we practice 
PtD?
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Concepts

Design Safety Review Meetings

1. Collaborative, Multi-Discipline 
(Designers, OSH, User/Operators, O&M …)

2. Hazard ID
3. Risk Assessment and Ranking
4. Alternatives Assessment
5. Change Plans, Contract Provisions, & Purchasing 

Specs
6. Provide Guidance for Remaining Hazards
7. Document All (hazard tracking table)

Lessons Learned

The Process of PtD is “Design”



PtD Resources: External
Dr. T. Michael Toole, Dean of the College of Engineering at the University of Toledo, 
maintains a repository of help 
for PtD in construction: 
designforconstructionsafety.org

OSHA “Sustainability in the Workplace” 
A long term effort for multiple industries
osha.gov/sustainability

(NOTE: NIOSH PtD briefs OSHA’s ACCSH next week)

https://designforconstructionsafety.org/
http://www.osha.gov/sustainability


PtD Guidance & Publications: Training Materials
cdc.gov/niosh/topics/ptd/pubs.html

Architectural Design and 
Construction Structural Steel Design

Mechanical-Electrical Systems Reinforced Concrete Design

PtD Resources: NIOSH Construction Education Modules

http://www.cdc.gov/niosh/topics/ptd/pubs.html


Preventing Falls through the Design of 
Roof Parapets

Supporting Prevention through Design 
(PtD) Using Business Value Concepts

Preventing Falls from Heights through the 
Design of Embedded Safety Features

Preventing Hazardous Noise and Hearing 
Loss during Project Design and Operation

cdc.gov/niosh/docs/2014-108 cdc.gov/niosh/docs/wp-solutions/2015-198

cdc.gov/niosh/docs/wp-solutions/2014-124 cdc.gov/niosh/docs/2016-101

PtD Resources: NIOSH Workplace Design Solutions

http://www.cdc.gov/niosh/docs/2014-108
http://www.cdc.gov/niosh/docs/wp-solutions/2015-198
http://www.cdc.gov/niosh/docs/wp-solutions/2014-124
http://www.cdc.gov/niosh/docs/2016-101


• Sliderule for Buildings 
www.constructionsliderule.org

• Estimates a Safety 
Profile for different 
building options, e.g. 
steel vs. concrete, etc.

PtD Resources: NIOSH Design Comparison Tool

http://www.constructionsliderule.org/


New LEED Pilot Credit: Prevention through design
www.usgbc.org/articles/new-leed-pilot-credit-prevention-through-design

Details & Worksheet
www.usgbc.org/credits/preventionthroughdesign

Webinars
#1: Life Cycle Safety: Basics and Connections to Sustainability

usgbc.org/education/sessions/life-cycle-safety-basics-and-connections-sustainability-6679047

#2: LEED Pilot Credit Prevention through Design (PtD) Background & Requirements
usgbc.org/education/sessions/leed-pilot-credit-prevention-through-design-ptd-background-requirements-10947289

U.S. Green Building Council (USGBC)
LEED Pilot credit:  Prevention through Design

http://www.usgbc.org/articles/new-leed-pilot-credit-prevention-through-design
http://www.usgbc.org/credits/preventionthroughdesign
http://www.usgbc.org/education/sessions/life-cycle-safety-basics-and-connections-sustainability-6679047
http://www.usgbc.org/education/sessions/leed-pilot-credit-prevention-through-design-ptd-background-requirements-10947289


Dr. Edd Gibson and Dr. David Grau of Arizona 
State have had a PtD emphasis in their 
Global Safety Center for years.

Thanks to NIOSH Construction (Scott 
Earnest), they now partner with NIOSH in an 
exciting PtD Initiative.

Workshop participation is close to no-cost.  
Presentations from 2020, 2021, and soon, 
2022, are, or will be, freely available. 

Dr. Gibson hopes to influence the growth of 
PtD well beyond construction, to all fields of 
Engineering. ptd.engineering.asu.edu

PtD Resources: PtD Workshops



Content was originally compiled by Dr. John 
Gambatese, much of is available in PDF form at: 
PtD in the Project Delivery Process_August 2019

PtD in Capital Projects Process Website

Central resource for PtD 
related guidance relating 
to large capital projects

https://designforconstructionsafety.files.wordpress.com/2019/09/ptd-in-the-project-delivery-process_august-2019.docx


Suggested PtD practices

PtD in Capital Projects Process Website



Case Studies

PtD in Capital Projects Process Website



Sample PtD Documents

PtD in Capital Projects Process Website



PtD in Capital Projects Process Website

PtD Bibliography



• The Army Corps of Engineers EM 385-1-1, Safety and Health Requirements 
Manual, is OPEN FOR COMMENTS and INPUTS until June 13th.

• It is in many ways considered “the gold standard,” is largely focused on 
construction, and used by many others, including many private firms who want to 
be ready for bids.

• Get your comments and inputs in HERE:
https://www.regulations.gov/document/COE-2019-0015-0002

Change the “gold standard,” by Monday

https://www.regulations.gov/document/COE-2019-0015-0002


NIOSH PtD
has a new 
home

• The NIOSH Prevention through Design 
program is part of the new Emerging 
Technologies Branch (ETB), with Dr. Jay 
Vietas as Chief.

• What is the Emerging Technologies 
Branch?



Emerging/Innovative Technologies

• Advanced Materials
• Advanced Manufacturing
• Biomanufacturing
• Industrial Internet of Things
• Smart Sensors
• AI/AR/VR
• Wearable Technology
• Digital Supply Chain
• Robotics
• Big Data Analytics
• Blockchain & Worker Data

The Emerging Technology Branch
Dr. Jay Vietas, PhD, CIH, CSP
Chief of ETB 
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• Investment in science and technology
– Develop resilience/preparation for next 

pandemic
– Issues associated with climate change

• Address domestic production and supply 
chain issues
– Flexible and redundant manufacturing

• Remote work and reliance on technology 
to connect
– Definition of work, workplace, and 

workforce

24

Emerging 
Technologies
Post-Pandemic



Today’s workers 
still face many 

hazards from work:   
some traditional,  
some new, some 

yet unknown. 
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For more information, contact CDC
1-800-CDC-INFO (232-4636)
TTY:  1-888-232-6348    www.cdc.gov

The findings and conclusions in this report are those of the authors and do not necessarily represent the 
official position of the Centers for Disease Control and Prevention.
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