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* Small residential contractors, immigrant (Hispanic), roofer

stopconstructionfalls.com

e Other Languages | Stop Construction Falls

* En espafol (coming) NIOSH Construction YouTube Playlist

2021
@ 5 NIOSH NORA Falls videos published in 2021
@ CDC Construction Safety & Health YouTube Playlist
@ CPWR Fall Hazards & Prevention YouTube Playlist



http://stopconstructionfalls.com/
https://www.osha.gov/stop-falls-stand-down
https://stopconstructionfalls.com/prevent-falls-training-other-resources/other-languages/
https://www.youtube.com/playlist?list=PLvrp9iOILTQadpq9MKnkBOwOPE1VITZ9P
https://www.youtube.com/playlist?list=PLuzTg2wYpXWW6QUkDzPJ-PEuBn4GgYzJ1
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mi es muy valioso que no
haya accidentes.”

http://stopconstructionfalls.com

Seguridad en caidas en la construccion: TGRS
dos historias de trabajadores
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http://stopconstructionfalls.com/
https://www.osha.gov/stop-falls-stand-down
https://www.youtube.com/playlist?list=PLvrp9iOILTQbwr-F41FIGfnugnTRQYdaK
https://youtube.com/playlist?list=PLuzTg2wYpXWXBW96Ak_Wi4EySZ-hDzKm9

FALLS FROM LADDERS CAN BE PREVENTED!

m Choose the nght ladder for the joib
Masrtasn throe poirs of contact
FE= m Secure the Radder

“"“'-, r E Abaays faco the ladder 0}
{2 |

Implementation

* Infographics, factsheets, flyers,
posters, data bulletins

e Toolbox talks, hazard alert cards
NATIONAL SAFETY

e Spot the Hazard sheets STAND-DOWN
e Hard Hat Stickers

* Op ed release, press releases, media

MAY 2-6, 2022

* Mobile app

PLAN sivesd i gt Tha jobs booe walely,
PROVVIDE the iigh ladder srel equprest.
THAIMN raryoss ta o e squpnant sslly

 How-to guide, planning tools

* Video Testimonials 4 B otome

Program

e Social media resources :
Stop Falls Stanc NIOSH and State FACE

. . AHORRE Tiempo y Dinero
[ J SCIence blogs’ Weblna rs’ POdcaStS Plan a toolbox ta Reports by Keyvdord 3 pasos sencillS
Take a break to ti para prevenir
| ini caidas
Prowde tralmng SearCh FACE Reports \. "?1‘30:!-FI..I.lIlFIIIlJIicadadiaparaprevemcaidasenel

trabajo.
PASD Z - PROPORCIONE las harrarmentas adecuadas y

2014 Launched 1st National Stand-Down SRR (o st ruction falls |

GEGERTVMGIWER Y | Search

#StandDown4Safety
1-800-321-OSHA (6742) - TTY 1-877-889-5627 /.\

&l equipo de seguridad necesario para el rabajo.
PASD 3 - CAPACITE a sus empleados con el eguipo
de seguridad y sobre practicas laborales
para pravenir caldas,

Encuentre materiales GHATUITOS* ﬁ
e o, L P Ll y—

: ) (e (P EDE g (0
https://stopconstructionfalls.com/ Y BHAZ== (g 22w o

http://www.osha.qgov/StopFallsStandDown
https://www.cdc.gov/niosh/construction/stopfallscampaign.html



http://www.osha.gov/StopFallsStandDown

5'35125 NATIONAL STAND-DOWN
TO PREVENT STRUCK-BY INCIDENTS

o April11, 2022 at 1 PM EDT - Preventing Struck-by Incidents in Roadway Work Zones
¢ 11deabril de 2022 a las 3 PM EDT - Prevencidn de Incidentes por Atropellos: Zonas de Trabajo, Equipos Pesados

e Impacto de Objetos

o April13, 2022 at 2 PM EDT - What's the risk? Best Practices to reduce the likelihood of struck-by injuries from
heavy equipment and crane activities

* April14, 2022 at 2PM EDT - Preventing Struck-by Incidents from Dropped Tools & Other Objects

STOP. TALK. ACT.


https://www.cpwr.com/struck-by-hazards

Trench Safety: Before You Dig It, Plan It!

STRUCK-BY @ ' —

1 cubic yard of dirt ‘ 137 deaths

weighs the same as a were caused by excavation and

2022 — 3" National Stand-Down to
Prevent Struck-by Injuries
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: 400 BEFORE YOU DIG IT, PLAN IT! WHEN YOU DIG IT, USE CAUTION!
=} = Assign and train a competent person. « Have the competent person inspect the trench, nearby areas,
s - Call 811 to identify and mark underground and pmtec‘t ive systems each day hefcl-re-the start of work, when
sl utility lines. conditions change throughout the shift, and after every rainstorm.
E 300 » Dig a minimum 5 ft away from utility lines. » Maintain signs, barriers, and protection around the trench.
=1 + Evaluate the soil to determine its stability. » Keep all vehicles and machinery a safe distance from the excavation.
Z = Plan the job layout to identify safe locations = Ensure ladders and exits are never more than 25 ft away from any
200 for spoil piles and heavy equipment routes. worker in the trench.
= Before the job starts, if the trench will be = Remove workers from the excavation upon any evidence that could
5 ft or deeper, set up a protective system. cause a cave-in.
If the trench will be 20 ft or deeper, provide » Monitor other types of trench-related hazards that can eccur, such as
engineering pratections. falls from the edge, rigging hazards, or toxic and combustible gases,
1 00 « Have a traffic control plan and lane closure or oxygen deficient conditions.
permits. + Enforce procedures to ensure that work in an unpraotected trench
= Develop a trench emergency action plan. does not occur.

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 [FYOU WORKINA TRENCH
Source: U.S. Bureau of Labor Statistics. 2011-2020 Census of Fatal Occupational Injuries.

www.cpwr.com/struck-by-hazards
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https://www.cpwr.com/struck-by-hazards

Apprentice Ironworker Struck By Steel
Wedge...

INCIDENT FACTS
REPORT #: 71-217-2022s

REPORT DATE: February 28, 2022
INCIDENT DATE: May 24, 2017

Fatality
Assessment
and Control
Evaluation

VICTIM: 25 years old

INDUSTRY: Structural steel and precast
concrete contractors

Progrom

OCCUPATION: Apprentice ironworker

SCENE: New construction of cold storage
facility

EVENT TYPE: Struck by

https://www.cdc.gov/niosh/face/pdfs/18MI105.pdf



Apprentice Ironworker Struck By Steel
Wedge...
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Fatality
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Program

Investigators found:

* The employer had not provided workers with a means Photo 2. Interior view of incident scene at the

cold storage facility under construction.

of securing wedges from falling or being dropped.

* The employer had not used red caution tape to keep
workers out of the area below where the ironworkers
were working.

* There was not a designated water station.

* The ironworkers did not expect anyone to be working
below them because there were no other workers in
the area.

i

:
. 354
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Photo 3. Area where the apprentice ironworker
went to retrieve a bottle of water when he was
struck by the dropped steel wedge.



Apprentice Ironworker Struck By Steel
Wedge...

Recommendations

Prepare tools and equipment

e Require that wedges and other tools used by workers at
heights have lanyards, tethering devices, holsters, buckets
and other devices to secure them.

e Add attachment points to wedges if they do not have them
so they can be secured to a tether.

e Ensure that tethering systems are ANSI/ISEA 121-2018
Dropped Object Prevention Solutions compliant.

e Secure wedges and other tools, both when in use and not

in use.
cncs




HOW HEAVY IS DEADLY?

Month 2022

An object may not be heavy...
but if it falls, it could be deadly.

The greater the drop height, \/
the greater the landing force.

Height 1 pound 2 pounds 5 pounds 10+ pounds

300 feet e —

200 feet | colostO

150 feet Serious

100 feet Serious
50 feet Serious
20 feet Serious
10 feet Serious

6 feet

FALLING OBJECTS CAN CAUSE WHAT CAN YOU DO?
juries like bruises and cuts = Tether your tools and equipment
juries like broken bones = Keep your work area clear of matenals, debris, and
loose tools and eq
» Learn about how to pr
objects from happening on your job site:

DROH ard cthr similar Iy quides—they prediction.

Even @ small chject falli i be lethal The wearing af standard PPE, 2. hard hat,

saaty boats and fan. is assumed i the calculator, Th phats the mass of &

rored ot = protect il 0 i it proasi

o [®

DACPS [2021) DAOFS cakuiatar EXCEL version Lairston, Aberdeen: Drapped Objscts Frevertion R
Sab lobal R i ¥ i i i 2 RESEARCH AND TRAINING

oulator.
Saheid J [2020). Prevent drappsd chjsats with the thros ts. Professicnal Safsty 65383, htipa:iw-
wpraquest. comischolarl-jourmais ore-

pped-cbjso



)E Suicides at Work in Construction,
2018-2020 (Wash State)

More construction workers have died by suicide at work in the last three years than workers in any other industry.

The number of construction worker suicides at work increased each year.

INCIDENTS

In2018 o Asiding installer died by suicide ||l 2t 2 worksite.

In 2019

A plumber died by suicide || jjillat his place of employment.

¢ A mason died by suicide by_ at work.

In2020 e Arooferdied by suicide_ at a worksite.
e A construction company supervisor died by suicide_at a work site,

e A truck driver employed by an electrical power and communication line construction company died

by suicide |l in the parking lot of his employer.

According to the Centers for Disease Control and Prevention (CDC), male construction workers die by suicide at a
significantly higher rate (45.3 per 100,000 persons) compared with workers in all industries combined (27.4 per
100,000 persons).

Fatality

Assessment
and Control
Evaluation

Progrom




Suicides at Work in Construction,
2018-2020 (Wash State)

FOR HELP
e Text HELLO to 741741, Connect with a crisis counselor, who is trained to listen and offer sound advice.

e Get free and confidential emotional support in suicidal crisis from the National Suicide Prevention Lifeline.
24 hours a day, 7 days a week.

OTHER RESOURCES

e A Construction Industry Blueprint: Suicide Prevention in the Workplace
www.theactionalliance.org/sites/default/files/suicide prevention in the workplace - final.pdf

e Construction Industry Alliance for Suicide Prevention
www.preventconstructionsuicide.com

e Associated General Contractors of Washington (AGCW) Suicide Prevention Resources
WWww.agcwa.com/suicide-prevention-resources

e Suicide Prevention Resources, CPWR, the Center for Construction Research and Training
www.cpwr.com/research/research-to-practice-r2p/r2p-library/other-resources-for-stakeholders/mental-health-
addiction/suicide-prevention-resources

¢ Preventing Suicide, Centers for Disease Control and Prevention www.cdc.gov/violenceprevention/suicide/fastfact.html| Fatality

Assessment
and Control

REPORT #: 47-30-2021 REPORT DATE: April 6, 2021 Evaluation

Program




Collaborating on Heat lllness Prevention Initiatives

Region V OSHA Heat Initiative Webinar Series
Act Now to Prevent Heat Illness at Work

Join us for a free three-part webinar series. Employees exposed to extreme heat and humid working conditions are at risk - both
indoors and outdoors. These training sessions offer critical guidance on how to identify heat stress, how it affects the human body,
and how to prevent it on the job.

Tuesday, May 10, 2022, 10-11 a.m. CT

* Welcome and Opening Remarks with Douglas L. Parker, assistant secretary of labor, USDOL OSHA. Discuss the importance of
OSHA'’s Heat lliness Prevention Campaign

* Basics of Occupational Exposure to Heat with Douglas Trout, M.D. NIOSH Office of Construction Safety and Health. Learn to
recognize the sources as well as signs and symptoms of heat-related illness and become familiar with elements of a workplace
heat illness prevention program.

Tuesday, May 17, 2022, 10 -11 a.m. CT

* OSHA National Emphasis Program: Outdoor and Indoor Heat-Related Hazards with Gary Orr, Office of Health Enforcement,
USDOL OSHA. Overview and how to comply with OSHA’s new heat emphasis program designed to identify, eliminate, and
reduce worker exposures to work-related heat illness in general industry, construction, maritime and agriculture.

« Overview of enforcement of heat stress case(s) with Bogdan Catalin, Ph.D. Industrial Hygienist, USDOL OSHA. Overview of
enforcement heat stress cases highlighting the importance of being acclimatized and recognizing the signs and symptoms of
heat stress and providing timely first-aid.



ON THE

SAFESIDE

A podcast from Sﬂm[y*'HEﬂlm

In Episode 27, the S+H editorial team discusses lightning
safety for workers as the summer months approach. The

team is also joined by NIOSH social scientist Gigi Petery,
co-director of the agency’s National Center for Productive
Aging and Work, to discuss how aging workers can enjoy
success on the job.

Listen to the podcast




FY 23 Funded CON-related Small NORA Research
projects

FY23 Small Projects Selected for Funding

DLO Project Officer(s) | IFR Title

Investigation on Safety and Trust when Working Alongside Industrial
Mobile Robots

Air-Bubble Cushioning Liners to Improve Construction Helmet Shock
Performance

DSR Justin Haney

DSR Christopher Pan

Evaluation of Stability, Slipping, & Intervention Methods for Roofing

HELD | Scott Breloff
cott brelo Workers

Reexamination of the NIOSH Lifting Equation Calculator in a Research
Mouse Model

Xueyan Sherry Xu | Technology Development and Evaluation for Controlling Hand-Arm

HELD | Erik Rader

HELD . .
Ren Dong Vibration Exposure
HELD | John W BlomthanlcaI Evaluation of Knee Savers for Reducing Joint Load During
Squatting
RHD Aleksandr Recycled Plastic Mechanical Properties as Exposure Predictors for 3-D
Stefaniak Printing




Goal 1: Improve worker safety, health, and well-being outcomes through
healthier organizational design policies, programs, and practices. ........... 5
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Goal 2: Determine and address worker issues related to automation,
The NIOSH Future Of work technological job displacement, and occupational polarization. . ............ 9
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Initiative Research Agenda D

Goal 3: Identify and address the safety, health, and well-being risks for

workers in different work arrangements. . .. ... ... . ... iiiaia.. 11
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NIOSH Science Blog

@ Welder’s Anthrax (Apr 2022)
@ Falls Campaign 2022: Making Research Work (Apr 2022)

@ Preventing Struck-by Fatalities Related to Excavator Quick Couplers,
Buckets, and Attachments (Mar 2022)

@ Partnering to Design Safe and Healthy Workplaces for the
Construction Workforce (Feb 2022)

@ Exoskeletons: Potential for Preventing Work-related Musculoskeletal
Injuries and Disorders in Construction Workplaces (Feb 2022)


https://search.cdc.gov/search/?query=construction&dpage=1

Prevention through Design

PREVENTION THROUGH DESIGN (PtD) @

Series of workshops funded by NIOSH in PtD Journey from What to How
. . . - . Continuing Education Unit (CEU) credits will be offered
collaboration with Arizona State University

Prese_ntaﬁons will be recorded and acecessible until June 25, 2022
Wed, May 25, 2022

.
Thu, May 26, 2022

= 3 Workshop May 25-26 ‘22

NIOSH-funded Prevention
through Design
award #1 R130H011707-01-00

= Goals
David Grau, Ph.D., PE
david grau@asu.edu

G. Edward Gibson Ir, Ph.D., PE
GEdwardGibsonIr@asu edu

About the Workshop:

@ To drive the implementation of PtD at large industry KEYNOTE SPEAKERS
organizations

the instruction of PtD in censtruction management and related
engineering programs at US colleges and universities.
Keynote videos and details of these workshops can be
found at https://ptd_engineering.asu edu/
This third virtual, interactive PtD workshop will focus on
HOW to implement PtD practices to increase safety,
efficiency, and profitability while striving for zero accidents
and injuries. Examples of PtD applications, including case
studies and benchmarking results, will be provided to
demonstrate how PtD enhances a project’s safety and
provides a safe environment for workers and end-users
Mareover, this workshop will explore how various emerging
PE technologies such as wearables, exoskeletons, and Building
Information Modelling (BIM) improve workers' safety, and
contribute to innovative PtD practices.
This 2022 Workshop will create an excellent opportunity for
engineers, architects, contractors, construction companies,
manufacturers, project owners, insurers, and academia to
exchange and leverage their experiences and expertise in terms of
how PtD practices are implemented for a safer environment.

M BsuU CPWR [@

RESEARCH ARR TRAINING

@ To advance knowledge in PtD

@ To promote the instruction of PtD in construction
management and construction engineering programs
at US universities

INTERNATIONAL
¥STEM SAFETY
SOCIETY

" Arizona State
University

REGISTER HERE

hitps://ptd.engineering. asu.edu/ptd-workshop-2022/



https://ptd.engineering.asu.edu/

"“NOIRS

National Occupational Injury
Research Symposium

DAY 1: TUESDAY, MAY 10, 2022

12:00 - 1:00 pm OPENING PLENARY SESSION

Preventing Workplace Injuries in a Changing World

Opening

Dawn N. Castillo, MPH
Director, Division of Safety Research
National Institute for Occupational Safety and Health

Plenary Speakers

John M. Howard, MD
Director
National Institute for Occupational Safety and Health

Lorraine M. Martin, MS
President and CEO
National Safety Council

Ron Gantt, M Eng, CSP
Director and Principal Consultant
Reflect Consulting Group

D3

12:00

12:15

12:30

A3

1:00

1515

1:30

Understanding and Visualizing Recent Construction Safety and Health Trends
Moderator: Richard Rinehart

D3.1 Visualizing and Disseminating Data on Fatal and Severe Injuries in the U.S. Construction Industry
William Harris

D3.2 Mental Health Among Construction Workers in the United States
Samantha Brown

D3.3  Prescription Opioid Use and Stigmatized Attitudes Among Apprentice Construction Workers
Ann Marie Dale

Research to Practice in the Construction Industry
Moderator: Scott Earnest

A3.1 Stand-Downs to Raise Awareness and Prevent Fatalities in Construction
Elizabeth Garza

A3.2 Identifying Common Root Causes of Work-Related Falls from Heights Through Self-Reported
Data from Individuals Who Experienced, Witnessed, or Investigated Fatal and Nonfatal Falls
Jessica Bunting

A3.3  Behavioral Economics in the Construction Industry: Use of Choice Architecture Techniques to
Accelerate Acceptance and Adoption of Health and Safety Research Findings and Solutions
Sue Ann Sarpy

National Occupational Injury Research Symposium | NIOSH | CDC



https://www.cdc.gov/niosh/noirs/default.html

New NIOSH Products

~ https://www.cdc.gov/niosh/construction
Directory of Consthuction

COVID-19 guida nce Sp0t|lghtS Trench Safety: Before You Dig It, Plan It!
Check out our NIOSH COVID-19 Science Blogs.

e NEW 2022 Kickoff Webinar [4

Learn more by visiting our NIOSH National L | e emtiomsd Q=
Construction Center COV'D-19 Resources B ) ° MaV 2-6, 122 Fa”S Stand-DOWn B compact car! trench cave-ins from 2011 to 2018. /' o 9.'
o 2022 Falls Blog - g

e Infrastructure Resources: Keeping (o) 4
Suicides in Construction® Construction Workers Safe [4 3/22 : e >
Learn more by visiting our NIOSH National * Respiratory Protection Toolbox Talk 2/22
Construction Center Suicide Prevention e Exoskeletons: Potential for Preventing WMSDs
Resources [4. 2/22

e Partnering to Design Safe and Healthy Trench Safety - full factsheet
Workplaces 2/22 English PGP Spanish JPG A

e Using CPWR's Small Study Program 10/21 English PDF

Opioids in Construction

Learn more by visiting our NIOSH National
Construction Center Preventing Opioids Deaths — e 1
Resources [4 . Watch our new videos series:
Opioids in the Construction Industry.

National Campaign to Prevent Falls

Falls are the #1 cause of construction ) NIOSH Science Blogs: Construction
1. The Evolution of a Crisis [4 fatalities. Join the National Campaign o
2. Impacting Lives to Prevent Falls. Click here to learn

3. Pathways to Recovery more. Infographics

Follow NIOSH Construction on Twitter



Questions?

Scott Earnest, PhD, PE, CSP
513-841-4539 GEarnest@cdc.gov

CDR Elizabeth Garza, MPH, CPH

202-245-0668 EGarza@cdc.gov
Doug Trout, MD DTrout@cdc.gov
513-515-5053

For more information, contact CDC

Ry S https://www.cdc.gov/niosh/construction/

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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INDUSTRY TRENDS FROM
CPWR’S DATA CENTER



CPWR [@®

THE CENTER FOR CONSTRUCTION
RESEARCH AND TRAINING

Industry Trends from CPWR’s Data
Center

June 2" 2022
2022 Research to Practice (r2p) Seminar and Partnership Workshop
Amber Trueblood, Director
Sam Brown, Research Analyst
William Harris, Research Assistant




Presentation Outline

. CPWR Data Center Background

|. Data Center Introduction

II. CPWR Data Center Product Overview
|. Data Bulletins
. Data Dashboards

- e Chart Book All Products:
o . In e;_ac |v; art Boo e EREE
. Inaustry Irenas * Posted at cpwr.com
. Employment Trends e Include Excel files with
Il. Injury and Healjch Trends the underlying data
I1l. Wrap-Up/Questions e Chart files

THE CENTER FOR CONSTRUCTION
RRRRRRRRRRRRRRRRRRR




CPWR Data Center Background




Who are we?

(] C PW R’S Data Ce nte r \ A recognized world leader in construction safety ;nd health research
e Launched in the mid-1990s

e Leading source of timely and reliable
statistics on construction safety and

1 1 ’ The training offered by CPWR builds on the existing infrastructure of
¢ Fa I IS Wlth I n C PW R S resea rCh p ro ng the Building Trades Unions and the 2,000 joint apprenticeship and

fraining programs in all 50 U.S. states and in Canada.

* Current Team
e Amber Trueblood (Director)

* Sam Brown (Research Analyst) | & AN
* William Harris (Research Assistant) L —\ RV
® S u e DO ng (CO n S u Ita nt) !n order th prevent deaths, injuries and illnesses in constructioq,

] interventions must be evaluated in the workplace and communicated
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Data Bulletins

e Published six times a year (every two months)

* Focused on one key topic area or an emerging
area

e Based on national surveillance data

e Topics Covered in Past Year:
e Fatal and nonfatal injuries
 Employment trends and projections
 Mental Health
e Construction Safety Management

e OSHA Inspections and Citations for Fall
Protection

* COVID-19 impacts
e Struck-by injuries

https://www.cpwr.com/research/data-center/data-reports/

WWW.CPWR.COM

wee Data Bulletin

Construction Employment,

Businesses, and COVID-19
Vaccinations During the Pandemic

Samantha Brown, MPH, Raina D. Brooks, MPH, William Harmis, MS,
Xiuwen Sue Dong, DrPH*

OVERVIEW

This Data Bulletin provides updated information on construction employment,
business. and vaccination rates and attitudes since March 2020, Employment and
work losses due o COVID-19 were estimated from monthly data of the Current
Population Survev, a data collection of the U.S. Burcau of Labor Statistics. The
cifects of COVID-19 on construction businesses were assessed using the U.S. Census
Burean’s weekly Small Business Pulse Survey. Employment and business trends were
compared between construction and all industries. and among construction subgroups.
Percentages of worker vaccination and hesitancy were calculated using data from
the COVID Symptom Survey, a voluntary online survey of active Facebook users to
track COVID-19 across the United States, conducted by the Delphi Group at Carnegie
Mellon University through collaboration with Facebook. Patterns of vaccination and
hesitancy were analyzed and compared among major occupational categories. Time
periods covered by this report varied by source according to data availability.

*  As essential
as you are.

* Correspandence Lo: Xitwen Sue Deng, SDong @epwr.com
Numbers in text and chants were caleulated by the CPWR Data Center

THIS ISSUE

This issue focuses on COVID-19's
impact on the construction
industry through spring 2021,
including trends in employment,
small business conditions, and
vaccination rates and attitudes.

KEY FINDINGS

Compared to March 2020,
employment in April 2021 was
3% lower in all industries but 2%
higher in construction.

Chart 1

Hispanic employment fell more
than non-Hispanic employment
i ion, but reb

dad

in
and was 4% higher in April 2021
than in March 2020.

Chart 2

The large negative effect of
COVID-19 declined by over 40%
in ion and all f:
businesses from April 2020 to
May 2021.

Chart 8

By the end of May 2021, workers
in ion and extracti
occupations had the lowest
COVID-19 vaccination rate (51%)

and the highest hesitancy rate
(42%) among all workers
included in the survey.

Chart 10

A hasitant

and extraction workers, top
barriers included distrust of

vaccines (56%) or the
government (55%).
Chart 11

NEXT DATA BULLETIN

OSHA inspections of

construction falls
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Data Dashboards

Vaccine hesitancy by occupation

https://www.cpwr.com/research/data-center/data-dashboards/

Provide detailed information beyond the
data bulletins with interactive charts and
downloadable data files

Updated as new data is available

Can be a dashboard or storyboard format
e Dashboard=0One Sheet
e Storyboard=Multiple Sheets

Published as:

e Corresponding to a Data Bulletin
» Stand alone dashboards

18 Dashboards Currently Available
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https://www.cpwr.com/research/data-center/data-dashboards/

Interactive Chart Book

e History
e First Published 1997
e Published Every 5-years
e E-Book Published 2018

e Interactive Construction
Chart Book Next Version

e Allows for data to be updated
on a more regular basis

e Provides dynamic text that
users can tailor to their
needs/interests
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Fatalities, 2011-2019

Construction Focus Four

+ The number of fatal injuries in construction reached 1102 in 2019. the heghes
zrerdue to falls to a lower level, a 25% increase from

construction were caused by the

n 2019 from 92 i 2011 and

than 28%
A inguries, (3696) were due to r-- -.w a lower level, 3 259% increase from

« In 2019, nearly two-thirds of fatal injuries in construction were caused by the
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Construction Payroll Establishments and Employees
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Introduction:

Construction is a large, dynamic, and complex industry sector dominated by small establishments or those with fewer than 10 employees. From 2011-2019,
about 82% of payroll establishments had fewer than 10 employees. While, large establishments with mare than 500 employees accounted for 0.1% of payroll
establishments, but 6% the paid construction employees.

This dashboard examines payroll establishments and employees in the construction industry from 2011 to 2019 by state, establishment size,and subsector.
Key findings are summarized on the left hand side next to each respective chart.

The key finding section is dynamic and will update as you change the filters selected at the top of the dashboard. Blue bold text indicates text or a number that
will update with your selected filters. All charts and tables update with selectead filters.

The dashboard will be updated annually when new data are available, with the next update scheduled for Fall 2022. If you have questions or comments, please
email datacenter@cpwr.com.

e e

Construction establishments map
Al Construction (NAICS 23)

Key Findings:

On average annually from 2011 to 2019, there were 692,472 establishments and
5,880,709 employees in the United States in All Construction (NAICS 23).

The top five states based on establishment size on average annually from 2011
to 2019 in All Construction (NAICS 23) included:

California

Florida

MNew York

Texas - L T
. &

Ilinois L
& Mapbox & 05M | © Mapbox & 05M

Mumber of establishments

Looking for

Volunteers to provide
feedback

e Round 1: Overall
Layout/Usability

e Round 2: Content
Expertise

Contact Amber
Trueblood,
atrueblood@cpwr.com
if you are interested.
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Industry Trends

General Employment Trends




Annual Employment Trends Employment and COVID-19
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Overall employment by year

B Total employment (CPS)

B Private wage-and-salary (CES)* (NAICS 236)
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» 10M o
= Characteristic
z Age (years) g
5] X
ES 5 A00K
‘S =
o Y
é SM B 1634 °
o 200K
3 W 3554 E
M 55+ =
oM 0K
o O —
— od (o]
o O o
o N [aN]

2011
2012
2013
2014
2015
2016
2017
2018
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Private payroll employment by year* and
detailed subsector for Construction of Buildings
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Major Subsector ~
Construction of Buildings (NAICS 236)

Industrial building
Commercial building
M residential building

Employment by year among admin
support workers

Occupation™
Admin support

2020
2021

Data Sources: (1) U.S. Bureau of Labor Statistics, Current Employment Statistics (CES), 2011-2021. (2) U.S. Census Bureau, Current Population Survey (CPS), 2011-2021, downloaded through IPUMS: Sarah Flood,
Miriam King, Renae Rodgers, Steven Ruggles, J. Robert Warren and Michael Westberry. Integrated Public Use Microdata Series, 2011-2021 Current Population Survey: Version 5.0 [dataset]. Minneapolis, MN:

IPUMS, 2021. https://doi.org/10.18128/D030.V9.0 Calculations by the CPWR Data Center

Last Updated: 02/25/2022

Construction
Employment
Trends
Dashboard

https://www.cpwr.com/

research/data-
center/data-
dashboards/constructio
n-employment-trends/
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Annual Employment Trends

CPWR [. Construction Employment Trends ()
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*Estimates for 2021 are preliminary. Data unavailable are not shown.

~0nly the top 10 Specialty Trade detailed subsectors (top right chart) and top 25 occupations (bottom right chart) are displayed. CPWR [.
Data Sources: (1) U.S. Bureau of Labor Statistics, Current Employment Statistics (CES), 2011-2021. (2) U.S. Census Bureau, Current Population Survey (CPS), 2011-2021, downloaded through IPUMS: Sarah Flood,

Miriam King, Renae Rodgers, Steven Ruggles, J. Robert Warren and Michael Westberry. Integrated Public Use Microdata Series, 2011-2021 Current Population Survey: Version 9.0 [dataset]. Minneapolis, MN: THE CENTER FOR CONSTRUCTION
IPUMS, 2021. https://doi.org/10.18128/D030.V9.0 Calculations by the CPWR Data Center. RESEARCH AND TRAINING
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Overall employment by year

B Total employment (CPS)
B Frivate wage-and-salary (CES)*
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*November and December 2021 estimates are preliminary for payroll employment.

Data Sources: (1) U.S. Bureau of Labor Statistics, Current Employment Statistics (CES), 2011-2021.

(2) U.S. Census Bureau, Current Population Survey (CPS), 2011-2021, downloaded through IPUMS:

Sarah Flood, Miriam King, Renae Rodgers, Steven Ruggles, J. Robert Warren and Michael

Westberry. Integrated Public Use Microdata Series, 2011-2021 Current Population Survey: Version CPWR [.
9.0 [dataset]. Minneapolis, MN: IPUMS, 2021. https://doi.org/10.18128/D030.V9.0 Calculations by HE CENTER FOR CONSTRUGTION
the CPWR Data Center. REHATEH ARD TR
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Construction Employment Trends ()

Employment by Subsector (Private Payroll) Employment by Worker Characteristics
Major Subsector Characteristic . 16-34
All Age (years) M 3554
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Employment by month for All Construction (NAICS 23)*
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*November and December 2021 estimates are preliminary for payroll employment.
~Only the top 10 Specialty Trade detailed subsectors (bottom left chart) are displayed. CPWR [.
Data Sources: (1) U.S. Bureau of Labor Statistics, Current Employment Statistics (CES), 2018-2021. (2) U.S. Census Bureau, Current Population Survey (CPS), 2019-2021, downloaded through IPUMS: Sarah Flood,
Miriam King, Renae Rodgers, Steven Ruggles, J. Robert Warren and Michael Westberry. Integrated Public Use Microdata Series, 2019-2021 Current Population Survey: Version 9.0 [dataset]. Minneapolis, MN THE CENTER FOR CONSTRUCTION
IPUMS, 2021. https://doi.org/10.18128/D030.V9.0 Calculations by the CPWR Data Center RESEARCH AND TRAINING
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Employment by month for All Construction (NAICS 23)*
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*November and December 2021 estimates are preliminary for payroll employment.

Data Sources: (1) U.S. Bureau of Labor Statistics, Current Employment Statistics (CES), 2019-2021.
(2) U.S. Census Bureau, Current Population Survey (CPS), 2019-2021, downloaded through IPUMS:
Sarah Flood, Miriam King, Renae Rodgers, Steven Ruggles, J. Robert Warren and Michael
Westberry. Integrated Public Use Microdata Series, 2019-2021 Current Population Survey: Version
9.0 [dataset]. Minneapolis, MN: IPUMS, 2021. https://doi.org/10.18128/D030.V9.0 Calculations by
the CPWR Data Center.




=ae Data Bulletin

Employment Trends and Projections
in Construction

William Harris, MS, Samantha Brown, MPH, Ambar Brooke Trueblood, DrPH'

OVERVIEW

This Data Bulletin provides information on employment in construction. including
trends over the past decade, the impact of COVID-19_ and future projections. Current
and future construction workforce trends provide stakeholders with information 1o
identify resources needed to train the evolving workforce, as well as safety and health
inerventions. All national employment estimates and projections were obtained
from the U.S. Burean of Labor Statistics (BLS). Total employment, employment by
demographic and worker chamcteristics, and unemployment from 2011 1 2021 were
estimated using BLS's Current Population Survey (CPS),* which is published monthly,
Employment for private nonfarm wage-and-salary workers and for construction
subsectors from 200110 2021 was obtained from BLS's Current Employ ment Statistics
(CES) program, which collects monthly data from payroll establishments. National
occupational emplovment projections from 2020 o 2030 accounting for the cconomic
impact_of the COVID-19 pandemic were collected from the BLS Employment
Projections program. State-level employment projections were obtained through
Projections Central, a product of the Projections Managing Pannership, which the
U.S. Department of Labor funds.

Comespondence to:é
The: CPS is cenducted by the L 15 Bureau for BLS.
Numbers in text and charts were caleulated by the CPWR Data Center

THIS ISSUE

This issue examines

1) employment trends from 2011
to 2021, including the impact of
COVID-19, and 2} employment
projections through 2030,

KEY FINDINGS

From 2011 to 2019, employment
grew 12.6% in all industries and
26.7% in construction.

Chart 1

Frurll 2011 to 2021, there were
in the

workforce among those who

wera 55 years or older (16.9% to

21.9%), Hispanic (24.3% to

32.6%), and/or female (9.2% to

11.0%).

Chart 3

Between April-June 2019 and
April-June 2021, private wage-
and-salary employmeant fell 2.1%
in Heavy and Civil Engineering
Construction (NAICS 237} but
rose 1.9% in Construction of
Buildings (NAICS 236).

Chart 7

Construction employment is
projected to grow 4.4% in total
from 2020 to 2030, with the
Construction of Buildings
(NAICS 236) subsector
increasing the fastest (+4.9%).
Chart 8

The construction laborer
occupation is expected to have
the largest number of openings
by 2030 (n=1.4 million).

Chart 11

NEXT DATA BULLETIN
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2022

Fatal and Nonfatal Injury Trends
in the Construction Industry

CPWR [® DATA BULLETIN

CONSTRUCTION EMPLOYMENT TRENDS AND PROJECTIONS

MARCH 2022

Total employment (CPS data) grew 12.6% inall industries (139.9
millicn (M) to 157.5M) and 26.7%% in construction (2.0M and
11.4M) from 2011 to 2019 (chart 1), From 2019 to 2020, there
3 decreases in all industries and construction,
, reflecting the beginning of the COVID-19 pandemic
(chart 1). me]o\ ment rese 3.2% in all industnes and 4.6% m
construction from 2020 to 2021, though both figures remained
slightly below 2019 levels.

1. Employ versus all ind:
2011-2021
18 Namber of workens
tany '8 % shange sinoe lart your A e R
1355
L4 H% 43N+ i
Vo e *
1im 8%
124 [ nawe "

Private, nonfarm wage-and-salary employment (CES data)
followed a similar pattern as total employment (chart 2) By
major sbsector, private payroll construction employment from
2011 to 2021 grew fastest in Construction of Buildings (NAICS
236), from 1.2M to 1.7M (+38.5%%), and slowest in Heavy and
Civil Engineering (NAICS 237), from 0.8M to 1.1M (+25.090).
Specialty Trade Contractors (NAICS 238) grew 35.4% during the
same period, from 3.5M to 4.7M

2.¢ i ployment, by major sub 20m-

Normber of worken

Ju’f'm.)‘ ot agual to

ar chart 2 calculsted boted o exsel (nof munded) emplarment

WWW.CPWR.COM

The demographic compesition of the construction workforce
shifted over the last decade (chan 3). Between 2011 and 2021,
there were increases in the percentage of workers who were 55
vears of older (16.9% to 21.5%), Hispanic (24.3% to 32.6%),
and/or female (9.2% to 11.0%%)

3. Demographi position of . ers,
2011-2021 {All emplayment)
Age (pears) —— Sex
W Under 55 ¥ Noo-Hispea o Mak
L E 28 W Hispanic W Female
1% W wok

o S TR iy

. €A%

%ol werken

3911 3013 3005 3047 019 61 2001 2003 2005 JAT I8 BARL 2011 2003 00 3017 S 30

Sowrer: U1 Bureai of Labor B 911- Currend P

icre Survey

The percentage of construction workers who worked part-time
dropped [rom 24.2% in 2011 to 16.5% in 2021, with a notable
spike of 2004% in 2020 (chart 4). The percentage of construction
workers who worked overtime increased from 22 L

from 2011 10 2019, with a qlang decrease to 23
although this figure increased in 2021 to 235% \M‘{Lur\ Wl hu
were self-emplayed, tcorporated declined shghtly, from 17 5%
in 2011 to 15.1% in 2021, and those who were seff-employed not
incorporated remained around 8_5% throughout the same period.

4.C i A ion, by work
characteristics, 2011-2021 {ﬁll employment)
‘Work schedule Class of werker
B Overtme. W Selfcmployex, meoperaied
P tme W Self emplayed, not incorparaiod
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Data Bulletin

https://www.cpwr.com/w
p-
content/uploads/DataBull
etin-March2022.pdf
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3. Demographic composition of construction workers, 2011-2021
(All employment)

Age (vears) Hispanic ethnicity Sex
W Under 55 W Non-Hispanic W Male
W 55+ M Hispanic M Female
ﬁ
83.1%

80% e /81% 7570, 20.8% 89.0%

60%- 67.4%

% of workers

40%- 32.6%

20%- 5100,  24.3% 9.9, 11.0%

16.9% —
0%
2011 2013 2015 2017 2019 2021 2011 2013 2015 2017 2019 2021 2011 2013 2015 2017 2019 2021

Source: U.S. Bureau of Labor Statistics, 2011-2021 Current Population Survey. Calculations by the
CPWR Data Center.

From 2011-
2021, there
were
Increases in
the
construction
workforce
who were
female,
Hispanic, and
55 years or
older.
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Industry Trends

Hispanic Construction Workers




Employment Trends Demographics Foreign-born Hispanics
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CPWR [. Hispanic Construction Workers, 2011-2019
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Hispanic
Employment
Dashboard

https://www.cpwr.com/

research/data-
center/data-
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employment-
dashboard/
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Employment Trends
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Hispanic employment by state
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Occupations with the highest proportion of Hispanic workers

Occupation
Painter
Laborer

Carpenter

Plumber

Electrician

Foreman

Admin Support
Manager
Construction Manager
Professiona
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Hispanic Construction Workers, 2011-2019 ﬂ

Employment by ethnicity and year
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Employment by detailed ethnicity

Detailed Ethnicity
. Mexican

. Other

. Cuban

. Puerto Rican
. Mon-Hispanic

Data Source: .5, Census Bureaw, American Community Survey (ACS), 2011-2019. Calculations by the CPWR Data Center. Datasets were downloaded through IPUMS: Steven
Ruggles, Sarah Flood, Sophia Foster, Ronald Goeken, Jose Pacas, Megan Schouweiler and Matthew Sobek. IPUMS USA: Version 11.0 [dataset]. Minneapalis, MN: IPUMS, 2021

oi.0rgf10.18128/0010.11.0

Last Updated: 02/16/2022
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Employment by ethnicity and year

* Top 3 Occupations
* Painter=49.9%

10mM

- Ethnicity * Laborers=42.8%
"
5 B Hispanic e Carpenter=32.8%
% . Mon-Hispanic
& G5SM
n
E . . . . . .
= Occupations with the highest proportion of Hispanic workers
Occupation =
oM Jainter
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Flumber
Electrician

Foreman

W
Admin Support
Manager
Construction Manager
Professional
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Data Source: U.S. Census Bureau, American Community Survey (ACS), 2011-2019. Calculations by
the CPWR Data Center. Datasets were downloaded through IPUMS: Steven Ruggles, Sarah Flood,
Sophia Foster, Ronald Goeken, Jose Pacas, Megan Schouweiler and Matthew Sobek. IPUMS USA: CPWR [.
Version 11.0 [dataset]. Minneapolis, MN: IPUMS, 2021. https://doi.org/10.18128/D010.V11.0
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Data Source: .5, Census Bureaw, American Community Survey (ACS), 2011-2019. Calculations by the CPWR Data Center. Datasets were downloaded through IPUMS: Steven

Ruggles, Sarah Flood, Sophia Foster, Ronald Goeken, Jose Pacas, Megan Schouweiler and Matthew Sobek. IPUMS USA: Version 11.0 [dataset]. Minneapalis, MN: IPUMS, 2021. THE CENTER FOR CONSTRUCTION
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Age distribution by ethnicity Ethnicity Average age of workers by ethnicity
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Data Source: U.S. Census Bureau, American Community Survey (ACS), 2011-2019. Calculations by
the CPWR Data Center. Datasets were downloaded through IPUMS: Steven Ruggles, Sarah Flood,
Sophia Foster, Ronald Goeken, Jose Pacas, Megan Schouweiler and Matthew Sobek. IPUMS USA: CPWR [.
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Fatal and Nonfatal Injuries in the
Construction Industry

Amber Brooke Trueblood, DrPH, Samantha Brown, MPH, William Harris, MS'

OVERVIEW

Construction is one of the most hazardous industries in the United States. Construction
waorkers are significantly overrepresented in injuries, comprising 7.3% of the
workforce but 21.7% of fatal injuries in 2020. Timely and accurate data on injuries
is vital to guide safety and health interventions in the industry. This Data Bulletin
provides updated information on fatal and nonfatal injuries in construction, including
by subsector, occupation, demographic group, primary source, and event/exposure.
Numbers for fatal injuries for all employment were obtained from the U.S. Bureau
of Labor Statistics (BLS) Census of Fatal Occupational Injuries (CFOI), a complete
count of reported fatal injuries and their circumstances. Estimates of nonfatal injuries
were based on employer logs obtained from the BLS Survey of Occupational Injuries
and llnesses (SOII) for private, wage-and-salary construction workers. Nonfatal
injuries include injuries or illnesses that resulted in days away from work (DAFW). It
is important to note that SOII data has been found to underreport nonfatal injuries and
specifically to underreport nonfatal injuries among Hispanie construction workers.
Employment figures used for rate calculations were estimated using the BLS Current
Population Survey (CPS), a monthly population survey. CPWR calculated fatal injury
rates per 100,000 fili-time equivalent workers (FTEs). whereas nonfatal rates were
calculated per 10,000 FTEs. Chart 4 provides BLS calculated rates. Finally, data for
private nonfarm wage-and-salary employment in construction subsectors was obtained
from the BLS Current Employment Statistics (CES) program, as subsector level data
is not available in CPS. Categories with missing data are noted in chart footnotes.
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This issue examines fatal and
nonfatal injuries from 2011 to
2020, including by subsector,
occupation, demographic group,
primary source, and event/
EXPOSUre.

KEY FINDINGS

From 2011 to 2020, there were an
annual average of 963 fatal
injuries among all construction
rs and 78,000 nonfatal
injuries among private wage-
and-salary construction workers.
Charts 1, 7

Fatal injury rates (per 100,000
FTEs) increased from 2011 to
2020 among those who were
under 55 (8.1 to 9.0), Hispanic
(9.6 to 12.6), and male (9.7 to
10.8).

Chart 3

Of all construction and extraction
occupations examined, roofers
had the highest fatal injury rate
in 2020, with 47 fatalities per
100,000 FTEs.

Chart 4

From 2018 to 2020, helpers had
the highest nonfatal injury rate
(501.8 per 10,000 FTEs).

Chart 10

Falls, slips, and trips were
among the leading events/
axposures, resulting in 376 fatal
and 22,900 nonfatal injuries on
average annually from 2018 to
2020.

Charts 6, 12

'Ci & tocgatpcepterficpaT,com.
“The C'PS is conducted by the U_S. Census Burneaw for BLS.
Unbess atberwise noted, numbers in text and charts were caleubsted by the CPWR Dats Center.
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Impact of COVID-19 on the
Construction Industry: 2 years
in review
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From 2011 to 2020, 9,625 construction workers in the U.S. lost
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The fatal injury rate (per 100,000 FTEs) increased in all

their lives due to an occupational injury, an annual average of
963 fatal injuries and a fatal injury rate of 9.6 per 100,000 FTEs
(chart 1). During this period, the rate of fatal injuries increased
11.1%, from 9.0 to 10.0. During the first year of the COVID-19
pandemic (2019 to 2020), there was a 6.2% decrease in fatalities
(1,102 to 1.034) but a 4.2% increase in the fatal injury rate (9.6
to 10.0). These figures are i with other findings that the
pandemic had a minimal impact on the number of fatal injuries,
but the decrease in construction employment during 2020
resulted in a higher fatal injury rate. Private industry followed
a similar pattern as all construction, with a majority (average of
96.1%) of injuries occurring in the private industry.
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Source: U5, Burcau of Labar Statistics, 2001-2020 Cenwus of Fatal Occupatioaal
Injuries and 3018-2020 Current Populatian Survey:

When divided according to major subsecior, an average of 60.3%
of fatal injuries in construction from 2011 to 2020 occurred in
Specialty Trade Contractors (NAICS 238; chart 2). During this
period, Construction of Buildings (NAICS 236) had the largest
increase in fatal injuries (+48.8%; 129 to 192), followed by
Specialty Trade Contractors (NAICS 238; +36.5%; 425 to 580).
Hea\ﬂ_.' and Civil Engineering (NAICS 237) had the smallest
increase (+9.7%) among the s‘ubsectors, from 19610 215,

2. Fatal injuries, by major subsector, 2011-2020*
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*Cases mizung swhrector duta were evcluded.

phic groups examined between 2011 and 2020 (chart
3}. The largest increases in rates were for workers who were
under 55 years old (8.1 to 9.0), Hispanic (9.6 to 12.6), or male
(9.7 to 10.8). In 2020, the fatal injury rate in workers 55 or
older was 51.1% higher than that of those younger than 55
(13.6 versus 9.0). The rate was 41.6% higher among Hispanic
workers than among non-Hispanies in 2020 (126 versus
8.9). Interestingly, the fatal injury rate for Hispanic workers
increased 46.5% from 2018 to 2020 (8.6 to 12.6). while the rate
decreased 6.3% for non-Hispanic workers (9.5 to 8.9). Males
had a 468.4% higher fatal injury rate than females in 2020 (10.8
versus 1.9).

3. Rate of fatal injuries in construction by demographics,
20M-2020*
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Sowrce: /5. Bwreau of Labor Statistics, 2011-2020 Census of Fatel Occupanional
Infurics and 2011-2020 Current Papulatian Surver.

*Cuascs missing age or ethnicity dara were exclded.

Fatal injury rates provided by BLS for select construction and
extraction occupations in all industries in 2020 were examined
(chart 4). The top three rates (per 100,000 FTEs) for the selected
occupations were roofers (47.0), helpers (43.3), and structural
iron and steel workers (32.5).

4. Rate of fatal injuries in construction and extraction
occupations, 2020*

Al
All Privane Indusiry

Construction Private [ndustry”

Raoafers

Helpers, construction trades

Straenural wrom and stodd workers
Underground mining machine cperators
Construction |lsborers

Constnuction equipment operatars
First-line supervisors

Pairters and paperbangers

Elexiricians

CRpnters
Pipetayers, plumbers, pipefinters, and steamfitters
Canstructics managers

a W MooM s
e per 100,000 FTEs*

s«-m 5. Bureau of Lobor Statistics, Total howrs worked end nxte of fial

tional imjuries by u\‘nﬂm’ worker characieristics, B wun'mduwrm
rn.'mnum'hn 2020 g o Bils, gon i fowkwe oo rades 202006 i
Accessed April 2022
*BLS caloulanes rh\:mrr_ncr IO, 00 FTES s Number af Faal Infurvies Tiv! Hours
Warked X 200,00

“Duie i differences in rate caiculations and dat this rate varies slightly fram Chart 1.
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https://www.cpwr.com/w
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content/uploads/DataBull
etin-May2022.pdf
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Fatal and nonfatal injury rates tended to be higher in
roofers, helpers, and carpenters.

Rate of fatal injuries in construction and extraction
occupations, 2020*

All3 4
All Private Industry [l 3.7

Construction Private Industry” [N 10.2
Roofers
Helpers, construction trades
Structural iron and steel workers [N 32.5
Underground mining machine operators [N 21.6
Construction laborers [N 18.1
Construction equipment operators [N 17.6

First-line supervisors [ 1 1.7
Painters and paperhangers [N 11.6

Electricians 2 0
Carpenters
Pipelayers, plumbers, pipefitters, and steamfitters .

Construction managers ! 34

0 10 20 30 40 50
Rate per 100,000 FTEs*

Source: U.S. Bureau of Labor Statistics, Total hours worked and rate of fatal
occupational injuries by selected worker characteristics, occupations, and industries,

civilian workers, 2020. https:/www.bls. gov/iiffoshwescfoi/cfol rates 2020hb.xlsx.
Aecessed April 2022,

*BLS calculates the rate per 100,000 FTEs as Number of Fatal Injuries/Total Hours
Worked X 200,000,000.

*“Due to differences in rate calculations and data this rate varies slightly from Chart 1.

Number and rate of nonfatal injuries in the 10
construction occupations* with the highest injury rate”,

average of 2018-2020 (Private wage-and-salary workers)

Oceupation Number of injuries Unadjusted rate per 10,000 FTEs

Helper

Roofer

Repairer

HVAC mechanic

Insulation worker

Cement mason

Sheet metal

Plumber
Carpenter 10.2K

Truck driver

12K 10K 8K 6K 4K 2K O0KO 100 200 300 400 500 600

Source: U.S. Bureau of Labor Statistics, 2018-2020 Survey of Occupational Injuries
and Hinesses and 2018-2020 Current Population Survey.

*Occupations with N of less than 30 in any year in the CPS data were excluded.
MCPWR rates may not align with published BLS SOII rates as they use employer logs

which vary from CPS data.
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Injury type*
% of total fatalities

Major subsector™
9 of fatalities by major subsector

17.6%

635%

Construction Focus Four Fatalities, 2011-2020
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Falls, Slips, and Trips in Construction
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Nonfatal MSDs rate* by state**

2 Magic: ©OSM

Nonfatal MSDs rate* by top 10 detailed subsectors”

Rate per 10,000 FTEs

Musculoskeletal Disorders (MSDs) in Construction

Measure

5 238)

Nonfatal MSDs rate* by major subsector

Rate per 10,000
FTEs
" \.

2012
201

2014
2015
2016
2017
2018
2019
2020

2011

Rate* of nonfatal injuries by major subsector and MSD-related event™*

MSD-related Event

Rate per 10,000
FTEs
;

2012
2013
2014
2015
2016
2017
2018
2019
2020

2011

Construction Focus Four Fatalities
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MNonfatal falls, slips, and trips, rate by state*

Selected Event

Fallon szme leve - juries
Nonfatal falls on same level,

number of injuries by top 10
detailed subsectors™

MNonfatal falls on same level,
number of injuries by major
subsector

% nonfatal falls, slips, trips

Humber of nontat al injuries

. Number of nonfatal injuries

Falls, Slips, and Trips in Construction

Monfatal falls, slips, and trips, number by event

30K
24.7K 255k

a1 z23x ZE I 2L a0k
o 127K 133K ——

Humber of norfat al
injuries

Monfatal falls on same level,
by detailed event

23188

Musculoskeletal Disorders (MSDs)

in Construction

Other Fatal
and Nonfatal
Injury Data
Dashboards

https://www.cpwr.com/rese

arch/data-center/data-

dashboards/



https://www.cpwr.com/research/data-center/data-dashboards/

Industry Trends

Construction Worker Mental Health




-t Data Bulletin

Construction Worker Mental Health
During the COVID-19 Pandemic

Samantha Brown, MPH, Amber Brooke Trueblood, DrPH, William Harris, MS,
Kiuwen Sue Dong, DrPH'

OVERVIEW

Anxiety and d-\.'l:-n.'.‘-.‘-iuzl symplomns :.ip:iﬁn.—anﬂ}' worsensd nationwide dLIr.ing the
COVID-19 pandemic. Construction workers already suffer from an mercasing and
alarmingly high suicide rate, making it particularly mportant to understand mental
health in the indusiry during the pandemic. To support that goal, this Data Bulletin
examines self-reported symploms of arciety and depression i the population using the
Mational Health Interview Survey (NHIS) from 2001 to 2008 and in 2020.° focusing on
patterns and changes during the pandemic. Anciety and depression were msasured for
constrichion warkers by A) feelings of anxiety or depression at beast once a month; and
B) feelings of anxiety or depression at least once a week, or associated medication use.
(see the Definitions section at the end of the report for detailed erterda). Differences in
the frequency or level of anxiety'depression between 2019 and 2020 were measured
i a subsample of construction workers who were interviewed in both vears. Anxsety’
depression was compared across’ worker demographics, socioeconomic staus, and
health mdicators (e, health status, aleohol use, opioid use, and health insurance
coverage). Due to the survey methodology changes in 2020 and fewer mrpmdtnl:.
during the pandemic, the sample size of some subgroups is relatively small.*

Learn about the warning signe and how to stan a conversation at
cpwrcom/ suicide-prevention

Comoposdoncs e descomicridoperom.

Mo indesiry and ocrupation informaton i e X sy duc o the quostionsain redesgs

"Statslical significance is nol discussed in the e bul @ provided o e ssocmicd chars.

*F of anxicty ‘doprowsam arc small (o~ 30 for some sub in cortam charts (soc chart footnotos . Ezaders
e bt o . ] el i comtim. R

Bembers i tent snd cherts were caleslied by the CPWR Dats Center.
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This ssue exarmines andety and
depression syrplomas of
medlmﬂm:vaa among
construction workers before and
during the COVID-13 pandemic,
comparing differences by
demographics, socoscanomic
etatus, and health indicators,

KEY FINDINGS

Construction workers feeling
anxious at beast once per month

rose 20% betwean 2011 and 20M8.
Chart 1

In 2020, the prevalence of
anxiety/depression (based on
feelings or medication) in
workers was 16%, and was
particulary high in those who
were age 18-34 (18%), female
[24%), living balow the poverty
line [18%), or working part-time
[19%).

Charts 4-6

In 2020, symptoms or

dication usa lor anxdetv’
depression were almost three
times higher in workers who
used prescription opioids in the
past year compared to those
who did not (39% versus 14%).

Chart 7

Among workers who were
surveyed in both 2019 and 2020,
43% had increases in the
1‘mqmnq"|‘ir ?:nl °.’ anxious/

years, with increases mone
common in those who were age
18-54 (46%), female [50%), or
had a family income below the
poverty lime [61%).

Charts 810
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I 2008, one quarter { 26.0%%) of constroction workers fielt anxious
at least once per moath, an increase of 19.8% since 2011 (chart
1. In contrast, 9.7% of construction workers fielt depressed at
lzast onee per month in 2018, a decrease of 16.4% since 2011,
The prevalence of anxious and depressed feelings in 2020 were
similar to 2018, However, estimates before and after 2018 may
nod be dircetly comparable due o survey redesign.

1. Prevalence of feelings of anxiety or depression at least

once a8 month* among construction workers, 2011-2018,
2020

W Aty M Dicprowsion = .
b /\_ f —
1

e

% of wosken

3401 311 MI1 304 3F Iole d0i7 Moi® Iojat Mow

Samrcw: Nerdons! Mexith dnierview Senve:, 308 M

H hart weciuder oaziour or depeeaned fechnge ai any lned A lvitle, £ o ar
scumvriiene e Berwoeny froe Definon A
“flaiz samailabie for 307 9. Chard dipdays overoge of 118 oad 020 ar 26009

In 2020, 1,258 MNHIS respondints reportad that they worked
in construction 3 their main job in the last week or last year,
representing about 13 mallion LS. construction workers (chart 2).
Of these workers, 31.4% werne age |8-34 vears, |1 4% were fomale,
31 4% were Hispanic, and 43.9% were unmarmed. Additicnally,
7.9% of construction workers lived below the poverty threchold,
nearly three-fourths (T3.8%) beld a Blue-collar eccupation, and
#. 7% worked pant-time.

2D hie and soch ie characteristies of
o ion w 2020 (Esti d total = 12.98
million)

A |51 ] 4%
Fiornale [N | |.4%.
Iemagraphic |fbpanic I | 4%
Bars n L1 3. | 1 5
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S | 4
b [ 15.1%
Wz I 1%
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*Rigiam reporiss eparmicy, from other denogrophc iensbler broasar o bar foar
devely (Nartherst, South, Muheerd, Weni)
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Over one in three {36.3%) construction workers considened
themselves not in very good or excellent bealth (i.¢., perceived
their general health status as good, fair, or poor; chart 3). More
than a quarter {27.8%) of workers were wniisured. Overall
24 2% reported binge drinking in the past month, 9_1% reported
henvy drinking over the past year, and 7.2% used preccriprion
apinids in the past year

3. Health indicators among construction workers, 2020
(Estimated total = 12.98 million)
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I 2020, the percentage of constnoction workers with anxiety and
depression—based on symptoms of medication use—was 14.3%
and 3.9%, respectively (cham 4). The prevalence of anxiety or
depressson based on symptoms or medication use [beneafier
referned to as “anxiety/depression™) was 13.3%.

4. Prevalence of anxiety and depressi g o jon
weorkers, 2020
B Sogrrgricees ar mendicaiion®
[ B
Medhcation
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In 2020, 15.3% of construction workers had anxiety
and/or depression.

Demographic and socioeconomic characteristics of Prevalence of anxiety and depression among construction

construction workers, 2020 (Estimated total = 12.98 workers, 2020
million) [ I Symptoms or medication® ]

B Symptoms
Age 18-34 = Medication

Female W 11.4%
Demographic Hispanic :
Born in U.S. I 72.8% Anxiety or 12.5%

depression
Unmarried M 43.9% A———T.3%
Northeast F 15.8% I 14, 3%y
I—— 40, .
Region* South 40.0% Anxiety I | 1.9%
Midwest M 18.1% 4.4%
e 44
West I 26.1% 590,
I S .
Below poverty threshold i 7.9% !
Soci . No college I 73.3% Depression I 337
ioeconomi
OeIeEConomie Blue-collar I 73.8% I3 3%
Part-time W 8.7% 0% 2% 4% 6% 8%  10%  12%  14%  16%
0% 20% 40% 60% 80% % of workers
% of workers
_ . Source: National Health Interview Survey, 2020,

Source: National Health Interview Survey, 2020. *Anxious/depressed feelings at least once a week with a level of “a lot” or
*Region reported separately from other demographic variables because it has four “somewhere between a little and a lot " and/or reported medication for anxiety/
levels (Northeast, South, Midwest, West). depression (see Definition B).
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- Anxiety/depression” prevalence among construction
workers, by demographics, 2020*

Age (years)

Sex**
Ethnicity**

Marital status**

Region**

18-34 e 17.9%
35-54 I—— 15.8%
55+ I 10.5%

Female
Male —— 14.3%

Hispanic P 9.3%

Non-Hispanic
Married P 12.8%

Unmarried
Northeast — F———10.8%

South e 12.5%
Midwest
West

0% 5% 10% 15%

% of workers

Source: National Health Interview Survey, 202().

“Anxiety/depression based on symptoms or medication (see Definition B).
*N<30 for Northeast.

**Significant differences between categories (Chi-square p-value <(0.05).

In 2020,
anxiety/
depression
was more
common in
workers who
were:
female, non-
Hispanic,
unmarried, or
lived in the
West
(p<0.05).



Percentage of construction workers feeling more
anxious/depressed in 2020 than in 2019*

% of workers

Source: National Health Interview Survey, 2019-2020.
*Chart includes sub-sample of construction workers who were interviewed in both 2019

and 2020,

| I Anxiety or depression |
M Anxiety
B Depression

42.9% of
construction
workers™ felt
more anxious/
depressed in
2020 thanin
2019.

*longitudinal Subsample N = 408
workers



Percentage of construction workers feeling more
anxious/depressed in 2020 than in 20194, by

demographics* Workers who
18-34 46.0% were
Age (vears)  35-54 46.0% younger,
55+ 33.7%
- T fe.male :
ex Male 42.2% Hispanic, or
bmicey TP 5% foreign-born
Non-Hispanic 41.6% felt more
U.S. bormn 41.3% i
USbom 0 anxious/ |
o Maried 3% depressed in
arital status ) o .
Unmarried | | | 424% 2020 than in
(0% 10% 20% 30% 40% 0% 2 O 1 9
% of workers .

Source: National Health Interview Survey, 2019-2021).

“Chart includes sub-sample of construction workers who were interviewed in both 2019
and 2020,

*N<3() for Female.
**No significant differences between any categories (Chi-square p-value = ().05).



Anxiety/Depression,

2019-2020 2010-2018
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Anxiety/depression prevalence, 2020

Full sample
Overall anxiety or depression
Anxiety or deg sion _ 15%
0% 10% 20% 20% 40% 50%

Percent of workers

Characteristic

Anxiety/Depression,

60%

Anxiety or depression by demographic characteristics** Demographic

Age

Hispanic

Sex

Marital status

Birthplace

Region

0% 10% 20% 20% 40% 50%

Percent of workers

*Includes workers interviewad in both 2019 and 2020,

60%

**Low freguencies (n=30); estimates are indicated in the corresponding tooltips and displayed as shaded light grey bars.

***Measure for heavy drinking differs over time.
Data Source: Mational Center for Health Statistics, National Health Interview Survey, 2019-2020. htt

Psychological Distress,
1995-2018

Construction Worker Mental Health

Increased anxious/depressed feelings from 2019 to 2020,
Subsample*

43%

37%

18%

0% 10% 20% 20% A0% 50% 60%

Percent of workers

0% 10% 20% 20% A0% 50% 60%

Percent of workers

. Calculations by the CPWR Data Centar.

Mental Health
Dashboard

https://www.cpwr.com/resear

ch/data-center/data-

dashboards/construction-

worker-mental-health/

Last Updated: 12/30,/2021
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Anxiety/depression prevalence, 2020

Increased anxious/depressed feelings from 2019 to 2020,
Subsample®

Full sample
Characteristic

Anxiety or depression by socioeconomic characteristics** Sociceconomic

Any college
Education

No college

At or above
Poverty
threshold

Below

0% 10% 20% 30% 4096 5096 6096
Percent of workers

oy -

*Includes workers interviewed in both 2019 and 2020.
**Low freguencies (n<30); estimates are indicated in the corresponding tooltips and displayed as shaded light grey bars
*=Measure for heavy drinking differs over time.

a—

Data Source: National Center for Health Statistics, National Health Interview Survey, 2019-2020. hitps/'www cdc gov/nchs/nhis/i

61%

‘ ‘

0% 10% 20% 309% 40% 509 60%

Percent of workers

ndex_htm. Calculations by the CPWR Data Center CI l I I{ [.
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Anxiety/depression prevalence, 2020 Increased anxious/depressed feelings from 2019 to 2020,

Full sample Subsample*
Characteristic
Anxiety or depression by work characteristics™** Work v
Occupation
- E—
Full-time

09% 10% 20% 30% 40% 509 B60% 0% 109% 209 20% 40% 50890 ©60%

Percent of workers Percent of workers

*Includes workers interviewed in both 2019 and 2020.

Low frequencies {n<30); estimates are indicated in the corresponding tooltips and displayed as shaded light grey bars.
“**Measure for heavy drinking differs over time. I WR .
Data Source: National Center for Health Statistics, National Health Interview Survey, 2019-2020. https.//www.cdc gov/nchs/nhis/index htm. Calculations by the CPWR Data Center.
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Anxiety/depression prevalence, 2020
Full sample

Characteristic

Increased anxious/depressed feelings from 2019 to 2020,
Subsample*

Anxiety or depression by health characteristics*™*

Heszlth -
Excellent/very good [ I —
General health -
status S ol S
nsured [ .|
Health T
insurance ooy
Uninsured [—— |
No — -—-—
: o o
Binge drinking
pastimomh).  ves I ——— |
NG = _
Heavydrinking
past year)™ A |
=l
Opioid use
(paztyoar) Yes e —— -
086 1056 2095 30 405 S0 60% 0% 1056 2054 3005 A0% 502 G0%5
Percent of workers Percent of workers
*Includges workers interviewed in both 2015 and 2020
= ow freguencies [n<30); estimates are indicated in the corresponding tooltips and displaved as shaded light grey bars
==NMeasure for heawvy drinking differs over time. CP‘W .
Data Source: National Center for Health Statistics, National Heatth Interview Survey, 2015-2020. nttpswww.cdo.gov/nchs/nhis/index. btm. Calculstions by the CPWR Dats Canter.
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AmdetyfDepression, 2010-

2018
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B Anxiety B Depression

Year Range: i i o Characteristic
Anxiety and depression by characteristics®

Anxiety and depression, overall

2010 {Jz012 Demagraphic -

Prevalence, average of years Prevalence by demographic characteristics®

2010-2013 2014-2018
15-34
Age 35-54
S5+
Hispanic
Race/ ethnicity  Other, Non-Hispanic
White, Mon-Hispanic
Sex Famals
Mzle
Mlarriad
Mot married
Micwast
Marthesst
South
West

Marital status

Region

0% 10% 20% 0% 10% 20% 0% 10% 20% 0% 10% 20%
Percant of workers

Prevalence by year Changes by demographic characteristics, 2014-2018 versus 2010-2013

18-24
Bge S5-54
S5+
1084 Hi=panic
Race/ ethnicity White, Mon-Hispanic
Cther, Mon-Hispanic
Femzle
[Male
5% Marital status WEmis
Mot married
IMidwest
R Morthasst
Region South

0% ezt

2010 =0iz 2nls 2nis 2018 S0%5 +0%  +50%  +120% 5095 0% +E0% +120% CP‘W .
Percant changs

#_mw frequencies (n<30); estimates sreindicated in the corresponding tooltips nd displayed a3 shaded light blue bars.
Data Source: Lynn A. Slewett, Juliz A Rivers Drew, Riss Eriffin znd Kael LW Williams. |PUMS Sezith Surveys: Medicz| Expenditure Panel Survey, Version 1.1 [dataset].
Minneapalis, MK: IPUMS, 2013, https./doi.org/10.181258/0071 V1 1 Calculztions by the CPWR Deta Center, Last Updared: 12/30/2021

Sex

Parcent of warkers
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Anxiety/Depression, 2019- Amxiety/Depression, 2010- Psychological Distress,
2020 2018 1999-2015

4 l T
E !.\}R.[’ Construction Worker Mental Health o
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B Moderate psychological distress B Serious psychological distress

) . Year Range: . . . o Characteristic Time pericd
Psychological distress, overall 1555 (] Daots sychological distress by characteristics [Demographic _+| [(aI: .
Prevalence, average of years** Prevalence by demographic characteristics**

1599102003 | 2004to2008 | 2009to2013 | 2014to 2018
15-34 I [ ____ & I
Age 3554 ] ] L e
55+ | B [ .
Hispanic _— I [ I
Racefethnicity Other, non-Hispanic I I s 1
White, non-Hispanic TN B L B
- Femzle —— [ " e
= Male __ Il I L I
Marital staris Iarried Il I LB L_____ &
: Mot married — N NN S
0% 0% 20% 0% 10% 20% 0% 10% 20% 0% 10% 20%
Percent of workers
Prevalence by year** Change in moderate-to-serious psychological distress since 1999-2003* by
a0 demographic characteristics
2004 to 2008 2005 to 2013 2014 to 2018
- 18-34 - ] ]
=,
g Age 35-54 [ | | |
B 55+ | | .|
: 5
. spani 8 |
bl 105 Hispanic ]
= Racefethnicity Other, non-Hispanic 1N | |
i)
5 White, non-Hispanic [N ] I
= o - Famazle ] — I
Izale [ | [ | ]
) Married ] I I
- Marital status
0% Mot married | | ]
=00e =Hos =his 201 S0%5 +40% +E0SE OB 44055 +E0%E 0% +A0%F  +30%
Parcent change
¥The period 1993-2003 was used =5 ba=zline for comparison. The unemployad were exdluded from 1538-2003 surveys, whils included in 2004-2015 surveys.
o frequenci gstimataz azin imthe corresponding tooltips and displayed a= shaded gestaceed barz

Diata Sow

ett, Juliz A River ams. [PUMS th Su
Minnaapolis, MN: IPUMS, 2013 https-/doi.or 18123 MO7FIV1 L tions by the CPWR Datz Ce

ediczl Expenditure Panel Survey, Version 1.1 [dataset].

Last Updated: 12/30/2021
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COVID-19 Vaccination in Construction®

24, SJlsd

Vaccination rate by state
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Waccine hesitancy by occupation
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Commeon barriers to vaccination in construction
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COVID-19
Vaccination in
Construction
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https://www.cpwr.com/r

esearch/data-
center/data-
dashboards/covid-19-
vaccination-dashboard/
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January 3, 2021 April 24, 2022

G —————
Vaccination rate by occupation

82.3%

w 20
.
£ 60
S 54.2%
= 40 | .
5 L, 93% 48.7% B 21l Other Occupations
8 B Construction

0.6%

— — — — RN .

™ ™ ™ ™l ™ ™
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Booster rate**

| Aiotheroccupations: | Constructon;
73.6%" 56.2%"

*Construction occupations may include non-construction workers.

**Collection of data related to booster began from March 13th 2022 and onward for vaccinated respondents.

“Percentages represent an average of included survey weeks.

Data Source: Delphi Group (2021). COVID-19 Trends and Impact Survey. https://cmu-delphi.github io/delphi-epidata/symptom-survey/
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Vaccine hesitancy by occupation
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Upcoming Products July and September 2022

e July 2022:

e Data Bulletin: Impact of COVID-19 on the Construction Industry: 2-
year review

* Dashboard: Income and Benefits among Construction Workers

* Dashboard: O*NET Database and Occupational Exposures in
Construction

e September 2022

e Data Bulletin and Dashboard: Transportation Injuries in the
Construction Industry

::::
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Thank You! Questions?

Amber Trueblood, DrPH Samantha Brown, MPH William Harris, MS
Director, Data Center Research Analyst Research Assistant
atrueblood@cpwr.com sbrown@cpwr.com wharris@cpwr.com

CPWR Data Center aims to produce easily accessible and user-
friendly products, please email datacenter@cpwr.com if you have
suggestions or questions.

WWW.CPWr.com

THE CENTER FOR CONSTRUCTION
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History of Best Built Plans

 Best Built Plans (BBP), manual material handling program (MMH)
developed using a Social Marketing process
* Ergonomics Community of Practice (ECOP)
e Academics
* Contractors
* [nsurance
* CPWR, union organizations

* BBP program objectives:
* Plan for Manual material handling on construction projects
* Weight limit policy
 Storage equipment (Lift equipment)



Best BUiIt Plans (BBP) www.bestbuiltplans.org

BEST BUILT PLANS « RESEARCH

Preventing Injury & Improving Productivity by Reducing

Manual Materials Handling Research Projects +

P Manually lifting and moving heavy materials on job sites can result in strain, sprain, and related soft Data Center +
T) Manual Materials Handling Contractor Planning Tool =@ [= R

tissue injuries. These types of injuries cost businesses billions of dollars and are a leading cause of

disabling injuries in the construction industry. Best Built Plans provides contractors and workers Research to +

with practical tools and information to plan for safe materials handling while staying productive and Practice (r2p)

profitable. (See article “It’s Time to Stop the Pain: i ion Injuries,” CFMA Building

Profits - The Magazine for Construction Financial Professionals.) Training and +

Awareness
Programs from
Best Built Plans Research
Watch the video in English or in Spanish. Research
p L A N S o

. . Plans/Management
Site Planning Tool

Ashortvideo introduces you to the program and how to use it to help plan
for safe materials handling throughout a project’s life cycle ~ from Management -

preparing the bid through completing the project. Resources from

COVID-19 Construction

Tailored for use at each stage of a project, from preparing a bid to project completion, including pre-
BUILD SAFETY INTO EVERY JOB Clearingnouse

set spreadsheets, material weights, storage and handling options, daily checklists, training

materials, hazard alert cards, toolbox talks, and related microgames COVID-19 Exposure
Control Planning Tool

Access the Planning Tool in English or Spanish Safety Culture and
Safety Climate

Training Resources Coaching Work Safely with Silica
Interactive exercises with narration to increase a  Interactive exercises that introduce warm-up

SITE PLANNING TRAINING RESOURCES COACHING worker's understanding of the need 0 plan fts,  actvities and the fundamentals offing Hazard Specifc
and to introduce equipment, work practices, practices, and allows users to test their Resources &
and lifting techniques that can help reduce the knowledge. Training Tools
risk for injury.

] Liberty Mutual +
MATERIALS HANDLING DOWNLOAD THE FREE PC-BASED PROGRAM i:,f::‘\j/ Innovation

CQMRACTOR PLANNING TOOL The complete Best Built Plans Program, including the Site Planning

S e e =z 'HOW TO USE THIS TOOL Tool and Interactive Training and Coaching Resources, is available to
s - use on your computer. Follow the prompts to install.*
Foren wnae - eed help, click HERE for step-by-step instructions. Please note: if you receive a
e e s [ | oo et s ecksdes rewncrs e yous ‘BestBuiltPlans(1)zip is not commonly downloade may b
. devebis aod wapleerd yow sles tt arrow and click “Keep.” This is a message some browsers are using
e et & e ey =

Need it on the Go?
The entire Best Built Plans Program, including all the planning,

training, and coaching resources, is now available as a free app
foryour Android or i0S phone or tablet.

Infographics & Posters

Also available are ics and posters to reinforce safer materials handling practices — post
them on job sites or use them in printed materials, presentations, on your website, or social media

Ergonomics Training Programs and Resources

Click here for training materials (including our comprehensive ergonomics training program for
contractors and workers), research, and other resources that can help prevent work-related
musculoskeletal disorders.

We Want to Hear From You!

We want to learn from users what's working, what needs to be improved, and what other resources
are needed. Please take a few minutes to share your feedback by taking this brief anonymous survey


http://www.bestbuiltplans.org/

Research Project

Purpose: To evaluate the efficacy and implementation process of the BBP
program

* Enroll 45 contractors: all sizes, emphasis on small and medium size.

 Efficacy study: Measure MMH exposures, pre/post intervention

* Worker surveys
* Worksite observations (inputs for NLE- NIOSH Lift Equation)

* |Implementation process: Measure pre/post intervention

* Record changes to MMH program in the contractors safety program
* Document feedback and which tools were used in the BBP program



The Ups and Downs of Pandemic Year 2:
Recruitment Strategies and Success

Intermediary recruiting methods:

* Posted in CPWR newsletter

* Email Blast (2 contractor organizations, 1 general contractor)

* Presented at contractor project manager’s meeting

* Presented at local union, contractor organization and apprentice

meeting

* 1:1 communication-7 General Contractor, 1 insurer, and 2 unions
Past contacts
RESULTS

* 1:1 GC- 2 contractors

* Email blasts- 2 contractors

* Past contacts- 3 contractors



The Ups and Downs of Pandemic Year 2:
Change in enrollment over time

Contractors
* June 2021 10
* Pandemic Year 2
* NEW recruits 7
e Contractors dropped 6

* Reasons for drop
e Unstable or inadequate work
e Overburdened with managing projects and COVID
 Lack of staff and project time constraints

* Current contractors 11 [9 large, 1 medium, 1 small]



Months to Collect Baseline and Interview
Data by Contractor

W Baseline Intervention

8 8
| I 6 I 6 I 6 I 6 I I
1 2 3 4 5 6 7

Contractor



Current status and results

* Recruitment remains challenging, low enrollment in the project

* Time to complete data collection (baseline and intervention) is
reducing

* Indirect effects of COVID: the economy, supply chain, manpower
impede data collection

* No early results for the efficacy study
* Early results of implementation process: 6 contractors



What The Contractors liked:

Examples of Weights of Common Building Materials

A

B

C

1 |Updated: October 2021

Examples of Weights of Common Building Materials
(Please note — The list is in alphabetic order by material category. These examples were identified through a search of the Internet and the CPWR Solutions database
(www.cpwrconstructionsolutions.org) as of Octaber 2021, CPWR does not endorse any specific material, equipment or product.)

Weight | Total
Category of Construction Size or : 8 N : Other Resources/
: . Units | per unit| Weight|  Source Link
Material Material Coverage Comments
(Ibs) | (bs)
2
Crushed glass blast MSC Industrial | http://www.mscdirect.com
Abrasive blasting ) : 1bag 1 50 50 o/ - o
3 media Supply roduct\details\52405891
http://www.northerntool.co
) i . Northern Tool + ) )
Abrasive blasting Glass bead blast media |1 bucket 1 25 25 Ewi ; m/shop/tools/product 20013 |lower weight option
uipmen
4 Ll 0774 200136774
Abrasive blasting Glass bead blast media |1 bucket 1 50 50  |Harbor Freight httos:/ www. harborfreight,co

m/50-Ib-glass-head-80-grit-

abrasive-media-61874.html

Link to the Ergonomics Training Program
(Appendix C)

1c. One-Person “Power Lift”

Steps

1. Approach object from front, one foot angled on
each side of object

Move close to object

Bend knees and hips

“Lock” back, lift with back straight (NO TWISTING)
Use slow, smooth movements

ik wN

1c. One Person Lifting Box:
“Power lift”




Challenges: Hard to Navigate Website
CPWR [® N

Search
THE CENTER FOR CONSTRUCTION
RESEARCH AND TRAINING
RESEARCH TRAINING SERVICE NEWS & EVENTS ABOUT CPWR

Materials Handling Contractor Planning Tool — Bidding
Get Ready.

Now is the time to PLAN for how materials will be delivered, stored and moved so that you can work
productively and avoid costly injuries.

¢« Back to Planning Tool Homepage

Watch the video o see how to use
the resources

“Planning starts pretty much when we’re bidding on a job, we look at all the materials that are required... We
take a look at the ease of installation, packaging and storage. If at all possible, we’ll have the suppliers store
the materials so that we don’t have to handle it...”

Bidding

Material weights

— CPWR Contractor Interview, January 2017

Materials Handling Questions to Consider & Helpful Resources

1. What types of materials do you plan to use on the project?

* On-the-job

2. What quantity of each material will you need?
* Look Back
3. When do you plan to use each material?

Other Resources

4. How heavy are the units of material that you will need {Q loiidaiviaemsa) wiaight options? Will
the materials be marked with the unit weight?€ind weights of common building mat@ * App for Planning Tool and Training
examples of lower weight options. and Coaching Resources

5. How will the materials be delivered and stored? Can they be stored off the ground to minimize e |iff Coach Games

bending and lifting? Find examples of storage options.

® Materials Handling Infographics

6. What lifting equipment or staff assistance will be used to lift and move heavy materials (for example,

* Frgonomics Training Programs &
units that weigh 5o pounds or maore)? REMINDER: heavy materials, for example those that weigh 5o

Resources
pounds or more, should ideally be lifted with the help of lifting equipment, but may be lifted by a
team. Find examples of lifting equipment. < Back to Best Built Plans
Homepage

7. Need help keeping track of the materials, weights, storage options, lifting equipment and assistance,
and the cost of these items for your bid? Download a copy of the Manual Materials Handling




BBP Tools used for Site Planning

Planning Questions on the Website

Materials Handling Questions to Consider & Helpful Resources

1. What types of materials do you plan to use on the project?
2. What quantity of each material will you need?

3. When do you plan to use each material?

4. How heavy are the units of material that you will need to move? Are there lower weight options? Will

the materials be marked with the unit weight? Find weights of common building materials and

examples of lower weight options.

5. How will the materials be delivered and stored? Can they be stored off the ground to minimize

bending and lifting? Find examples of storage options.

Planning Questions in the MMH Workbook

Lifting & Moving Quantity Where will it (Who will be responsible for
Equipment be used manual materials handling
(storage, movement, worker
training, oversight on jobsite?

When & where will training
take place and what materials
will be needed (e.g., toolbox
talks, etc.)




ECOP Reconvened March 2022

 Large group of stakeholders:
* I[nsurance-4
* Equipment manufacturer-2
* Union-3
* Contractor organizations-1
* Contractors-3
* Academic-3
e Research team (Wash U and CPWR)

* Had 2 meetings and planned to address the initial issues
e Usability of the website
e Contractor planning tools



Thank you!

Ann Marie Dale PhD, OTR/L
e-mail: amdale@wustl.edu

* Website: http://healthyworkcenter.wustl.edu
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Burden of WMSD

Construction workers continue to:

e Experience high rates of work- related musculoskeletal
disorders (WMSDs) - 11%

e Have higher injury rates than other industry sectors

The back and the shoulder were the most impacted
body regions:

e Back injuries account for 43% of all cases, with a median of 8
lost work-days

e Shoulder injuries account for 16% of all cases, with a median
of 25 lost work-days

67



Aim 1

Aim 2

Aim 3

Aim 4

Obtain input from
construction
industry
stakeholders

Determine the
efficacy

Assess the
perceived safety,
effectiveness, and
acceptability

Disseminate
study findings
nationwide



Aim 1: Input from Stakeholders

» 361 Respondents

* 63% Caucasian

» 24% Hispanic

o« 77% Male

* 47 years median age

= Work Experience
 66% had >15 years of work
experience in companies of
various size

= Exoskeleton Knowledge
» 36% have heard of workers
using an exoskeleton
* 35% had never heard of it

No
Discomfort

Discomfort in Shoulder and Back due to
Construction Work

50
40
30
20
A
0
0-2 3-4 5-6 7-8 9-10

W Shoulder m Back

Extreme
Discomfort

»



Exoskeleton Receptivity Scales

BARRIERS (Range: 4-12)

e Sharing

BENEFITS (Range: 3-15)

 Make job easier

e Reduce fatigue

 More productive

e They are old / injured /weak
e How cool

e Why don’t | have one?

» Storage
e Cleanliness
e Fit/Adjust

READINESS TO USE
(Range: 3-15)

e Use voluntarily

e Wear it all day

e Usefulness

70



Cumulative Score

25

20

15

10

Ul

o

Exoskeleton Receptivity by Fatigue

*
%

Benefits

Barriers

Positive
Perception

||||||||||||

MW Lower Fatigue (0 to 5)

B Moderate Fatigue (6-7)

m Extreme Fatigue (8-10)

Readiness to
Use

71



Other Major Insights from Survey

» Sharing & fitting the exoskeleton was a barrier
97% agreed they would share an exoskeleton
80% agreed that sharing would make it difficult to refit and/or
use

= Common safety concerns included:
o Slips, trips & falls
o Struck by/caught in/between
« Scaffold/Trench Work

~



A tool to predict proper
anthropometric fit and
support level settings would

|mprove the usability by:

Allowing fit ASEs without an expert
present

« Allowing for easy sharing/re-fit

o Allowing for task specific support level
adjustment

Fit Prediction

Optimize the fit and support level
settings of a passive ASE based on a
subject’s height, weight, and sex to

facilitate use across construction
workers.

73



Estimating the Anthropometric Fit Setting

Prediction Equations Exoskeleton Adjusted Predictions Validated

Inputs: Height,
weight, and sex
Outputs: settings
for fit and support

Each ASE was put on
the subject by an expert,
and predicted settings
were validated

Settings for fit and
support were adjusted
on the ASE by an expert




Estimating the Anthropometric Fit Setting

Predicted Spine Length Setting

»5- () SpineSetting = SpineHeight - 15.5

[ I [~ [ [
= — [R] e +
T T T

Spine Height (inches)
©

ok
Co
T

ok
]
T

ok
=

1 2 3 4 5 6 1 8 9
Available Exoskeleton Settings



Estimating the Anthropometric Fit Setting

Predicted Shoulder Breadth Setting - Predicted Arm Length Setting
' _ ArmLength-75
2| .sn oulderSetting ShouderBreadth - 163 ] | .mmg: ';Esf
12 _

. 11
g g
g" g
= Z10-
= 20 B0
=]
E Z
™ £ ?
% 19 - =
= <
S
= 8}
v 18-

: ; ; ; [ T A

Available Exoskeleton Settings Available Exoskeleton Settings




Estimating the Support Level

o Calculated from the
ShoulderX arm unit using a
force gauge and long-arm
protractor, with ASE
shoulder joint at 90°

e Reaction force was
calculated for all available
support level settings and
arm cuff lengths




Exoskeleton-specific Proper . qioui0er sreanms
Setting Definitions for Small gap between

the shoulder and the

Anthropometric Fit arm units

* ARM LENGTH

Arm cuff edge is
aligned with the end
of elbow when arm
is bent

* SPINE LENGTH

No contact between
the upper shoulder
frame and the top of
the user’s shoulder
for entire range of
motion

Hip pads are over the
hip bones

Spine is vertical




Percent of Good Predictions for All Settings

Prediction Results for All Settings e Arm Iength had

, % the lowest
Setting Good Poor Total
Good number of good
L. .
Shoulder Breadth 13 2 15 87% predlctlons (53 /0)
Spine Length 12 3 15 80% . Support level had
Arm Length 8 7 15 53% the highest
Total Anth tri ‘ ’
otal An I:.ropome ic o, 12 a5 739 num.be.r of ‘good
Jis predictions (93%)

Support Level 14 1 15 93%




Differences by Sex

All Settings
Setting Female | Male
Shoulder Breadth 60% 100%
Spine Length 60% 90%
Arm Length 40% 60%
Total Anthropometric Fits 53% 83%
Support Level 80% 100%

« Females had
30% fewer
‘good’
prediction
settings

e« Arm length
settings had
fewest ‘good’
predictions for
both sexes



Aim 2:
Determine the
efficacy of

commercially-
available ASEs
and BSEs
(2021-2022)

Vary support level, and task characteristics

to determine the effects on:

e Safety

e Functional performance
e Physical Demands

e \Work Performance

e Usability

81



ASE Safety
Test

Determine impact of EXO use on
maneuverability, balance, gait, shoveling,
& climbing

e EXO (Diverse types)
e Fall harness/tool belt

e Support level fixed

82



Dependent Variables

 Time to Completion
e Number of “Errors”
e snags, bumps, contact
 Body kinematics (IMU)
e Major joint kinematics
« User perception
* Perceived Exertion
o Comfort/Discomfort
o Safety & Usability

83



Support Level Testing

Determine the level of support
preferred for location and type of
task.

e Location of Work (OH/ Wall)
e Type of Work (Static /Dynamic)

e Support Level (none, low, medium,
high)

Compare fit, comfort and
preference across EXO design
characteristics when performing
tasks.

84



BSE Safety Test

e Other Tasks

* Donning &
Doffing

« 3-point kneeling

e Squatting

« Stair climbing
« Conditions

* No Exoskeleton

e SuitX backX-S
(BX)

o Ottobock Paexo
Back (PB)

 HeroWear Apex
(HW)

]

85



Dependent
Measures

 Time to Completion

e User perceptions

* Physical exertion

e Discomfort
Movement restrictions
Task Interference
Balance
Safety

Preliminary results from 20 novices (10 F, 10 M)



Task completion time increased using some
exoskeletons for some tasks

ENoBSE mBX ®mPB =HW o
Conditions

* No Exoskeleton

SuitX backX-S (BX)
Ottobock Paexo Back (PB)
HeroWear Apex (HW)

* *
* * 3
[ *
3
. |
I | IIIT IIIT

Box Stacking Low Ceiling Scaffold Shoveling Window Walk  Stud Wall
Low Crawl Climbing

Task Conditions

[o2e]
o

-
o

o)
o

i
o

Task Completion Time (seconds)
— =) (93] 4
S S S S

=]

* significant difference from the No BSE condition. Y



Perceived physical effort increased or
decreased using some exoskeletons

#NoBSE ®BX ®PB =HW Conditions
° * No Exoskeleton
5 %] SuitX backX-S (BX)
. Ottobock Paexo Back (PB)
4 “ T " T HeroWear Apex (HW)

Perceived Physical Effort
(7S]

(11T

Box Stacking Low Ceiling  Scaffold Shoveling Window Walk Stud Wall
Low Crawl Climbing

Task Conditions

* significant difference from the No BSE condition.
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Limited effects of Exoskeleton use on perceived

discomfort
®ENo BSE mBX ®mPB " HW Conditions
‘ " No Exoskeleton
5 ) SuitX backX-S (BX)
§ ) Ottobock Paexo Back (PB)
4 o T | HeroWear Apex (HW)

Perceived Physical Discomfort

;i
ol ol

Box Stacking Low Ceiling Scaffold Shoveling Window Walk  Stud Wall
Low Crawl Climbing

Task Conditions

* significant difference from the No BSE condition.
89



Next Steps: Task-specific Simulations

90



THANK YOU!

We would like to acknowledge NIOSH & CPWR, The Center for
Construction Research and Training, for their support of this
project (U60-OH009762-11).
www.ergo.berkeley.edu
carisaharris@berkeley.edu

https://oshrc.centers.vt.edu/
nussbaum@vt.edu

https://www.ergo.berkeley.edu/research-projects
https://www.facebook.com/UCErgoResearch/posts/3766397566725967
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Evaluation and Improvement of OSHA
10-Hour Construction Safety Training

2022 Research to Practice (r2p)

Seminar and Partnership Workshop

June 2-3, 2022

Mark Fullen - West Virginia University — Safety & Health Extension

Kimberly Rauscher - Boise State UniversitY_l- Dltehpartment of Community and Environmental
ea

Brandon Takacs - West Virginia University — Safety & Health Extension
Eric Lundstrom, West Virginia University - School of Public Health, Department of Epidemiology
Wayne Lundstrom - West Virginia University — Safety & Health Extension

Douglas Myers - Boise State University - Department of Community and Environmental Health
VS EXTENSION



Study Objectives

1. To understand the current approaches used by Outreach
Trainers when teaching the OSHA 10

2. Evaluate the quality of these approaches and identify areas in
need of Improvement

3. Develop an enhanced OSHA 10 training approach that
addresses current areas of weakness

4. Translate the new approach into practice among Outreach
HEEST

VW EXTENSION



Methods

e 5-year, mixed-methods study In four phases

* Interviews, surveys of trainers, training evaluations, and
student knowledge assessments

e 200 affiiated OSHA 10 authorized outreach trainers
* 6000 of their OSHA 10 trainees.

VW EXTENSION



PHASE 1: PHASE 2: PHASE 3: PHASE 4:
DEVELOPMENTAL EVALUATION IMPLEMENTATION TRANSLATION

. S Nl C.3. Development &
C.l.a. Qualitative Data C.1.b. Development of Data i 10 : p] Evaluation of an Enhanced
Collection & Analysis Collection Instruments : : OSHA 10 Training Approach

C.4. Translation of the
Enhanced OSHA 10
Training Approach

_ i g= Enroll 200 O5HA 10 = Develop an enhanced
4 focus groups with Design instruments based outreach trainers into D5HA 10 training Work with our partner
OSHA 10 outreach on qualitative findings. the evaluation. approach based on Centers to
trainers (6@each). 5 Sub]gn:‘t MaﬁerExper‘ts Collect data on 600 of quantitative findings. disseminate the
2 focus groups with gl et their OSHA 10 Evaluate using a enhanced approach to
OSHA 10 trainees draﬁfs.. : trainings (3/trainer). quasi-experimenatl outreach trainers and
(6@each). !:Dgnltwe pre-t.esmg of Collect data on 6000 design. In each the other audiences who
Observations of 6 Dl et i OSHA 10 trainees experimental and teach the OSHA 10.
OSHA 10 training 10 DL_”rEECh trainers and (5/training). control groups data Encourage adoption of
ses5ions. & trainees. Analyze the data to will be collected the enhanced
Document review and Pilot test the identify what factors from: approach by outreach
analysis of OSHA 10 @mplementatiu_n of all AR « 200 trainers trainers in partner
trainers' curriculum instruments wn_h 8 OSHA training effectiveness. « 600 trainings Centers and beyond.
materials, evaluation 10 outreach trainers. (3/trainer) waork to have new
metrics and tools, etc. Data will be collected on : approach included in
a total of; g f‘;:f:?;i;?r:;‘?es OSHA 10 teaching

= 3 trainers e Ri guidelines.
= 8 trainings (1/trainer) dz?e?minini?fﬁ:as 2 Share findings on

= 40 trainees (3/training) new approach is O5HA 10 effectiveness
through scientific

conferences and peer-
reviewed publications.

S

more effective than
other approaches.

Study Phases

VW EXTENSION




Current
Activities:
PHASE 1
Developmental
INnto Phase 2
Evaluation

VW EXTENSION

PHASE 1:

DEVELOPMENTAL

s 4 Pofus groups with
OHA 10 cufreach
trainers (6@ each)

& J Ppdug groups with
OEHA 10 trainees

|Gi@each).

sis. of OSHA 10

trainers’ clerriculuem
materiats, evaleatson
metrics and tooals, eic

s Design instruments based
on q:_l.ﬁ'l'...il:.'-‘d_' Fln-.'llnE-;.

5 Subject Matter Experts
L0 review insfurment
drafis,

& E:::grn:l'.-'r:- pre-tesing of
insirumenid with B OSHA
10 autreach trainers and
B traineas
Pilat Test the
implemantation of all
imstrumments with 8 O5HA
10 goutreach framers.
Datawill be collecied on
a total of;

&« B trainesrs

= B irainings [1/tralner)

& 40 trainees |‘_:|."‘.r.}|n:.'|E_:

COVID-19 Adjustments to
Research Approach

Focus groups with
Outreach Trainers &
students => phone
Interviews

Face-to-face training
observations =>
cancelled, increasing
interviews instead.



Major Findings from Interviews

 Participation/Engagement

 Trainers believe they are engaged, conduct student-led
trainings, and resist using only lectures. However,
students did not experience engaged, student-led
activities as the norm.

* Mainly PowerPoint, videos, and handouts. Students
preferred more participatory trainings but still felt trainers
were effective in teaching the course, they felt the

material learned would keep them safe and planned to
use what they learned

VW EXTENSION



Major Findings from Interviews

* Material's
 Trainers do not develop their own material. They mostly
use material developed by OSHA - and others, but they
do not come with trainer guides or lesson plans, etc.
» Assessment/Evaluation

 Trainers do not conduct student evaluations or learning
assessments.

VW EXTENSION



Major Findings from Interviews

o Content Expertise

e Trainers are often consultants, that come into an
organization with limited knowledge of specific hazards and
worksite conditions

e Context

 Trainings are often held in hotel or office conference rooms
with little to no opportunity to engage in hands-on training.

 Trainings have a mixture of trainees from different trades and
companies - makes it difficult to tailor the training

VW EXTENSION



Dissemination

“Construction Trainer and Trainee Perspectives on the
Quality and Effectiveness of the OSHA 10 Construction

Course” presented at the National Occupational Injury
Research Symposium (NOIRS) 2022, May 10 — 12, 2022.

VW EXTENSION



Next Steps

From this qualitative analysis and adult education
literature we have developed.:

 Trainer Questionnaire pre training instruments complete
 Training Evaluation Tool (trainee) complete

e Trainee Knowledge Assessment post training complete
* Will soon pilot these Iinstruments

e Collect this data across 6 OTIECs with 200 OSHA 10
Construction Trainers and 6,000 trainees.

VW EXTENSION



Thank you!

Questions?

VW EXTENSION
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Why Focus on
Infrastructure
Safety & Health
Outreach?

* From 2011 to 2020,
fatal injury rates
increased most
significantly for
Hispanic workers

e Helpers, iron and steel
workers, and other
occupations with high
fatality rates will be
impacted by the IlJA

4. Rate of fatal injuries in construction and extraction occupations, 2020*

All
All Private Industry
Construction Private Industry”
Roofers 47.0
Helpers, construction trades 433

Structural iron and steel workers

Underground mining machine operators

Construction laborers

Construction equipment operators

First-line supervisors

Painters and paperhangers

Electricians

Carpenters

Pipelavers, plumbers, pipefitters, and steamfitters 5.2
Construction managers il 3.4

0 10 20 30 40 50
Rate per 100,000 FTEs*

Sources: U.S. Bureau of Labor Statistics, Total hours worked and rate of fatal occupational injuries
by selected worker characteristics, occupations, and industries, civilian workers, 2020.
https://'www.bls.gov/iif'oshwc/cfoi/cfoi rates 2020hb.xlsx .Accessed April 2022.

*BLS calculates the rate per 100,000 full-time equivalent workers as Number of Fatal Injuries/Total
Hours Worked X 200,000,000.

“Due to differences in rate calculations and underlying data this rate varies slightly from Chart 1.




Why Focus on
Infrastructure
Safety & Health
Outreach?

* Transportation
incidents were a top
event/exposure for
both fatal and
nonfatal injuries in
2020

5. Number of fatal injuries in construction by the most common primary

sources, average of 2018-2020* M Other Source W Top Source Category

Primary Source Category  Top Source Category”  Number of fatal injuries

Construction, logging, and

mining machinery (e.g., loaders, . 106 (Top=58)
equipment (e.g., handtools,

excavators)
. 103 (Top=92)
ladders, protective equipment)

Chemicals and chemical Data Unavailable l 83

Structures and surfaces (e.g..
confined spaces, scaffolds,
roofs)

Vehicles (e.g., highway
vehicles, bucket trucks,
forklift, tractors)

Machinery (e.g.,
construction/HVAC/metal
machinery, cranes)
Tools,instruments, and

Other structural elements (e.g.,
roofs, skylights, elevator shafts)

Highway vehicles, motorized
(e.g., automobiles, trucks, vans)

Ladders (e.g., fixed and
moveable ladders)

products

0 100 200 300 400 500 600

Source: U.S. Bureau of Labor Statistics, 2018-2020 Census of Fatal Occupational Injuries.
Calculations by the CPWR Data Center.

*Cases missing primary source data were excluded.

~Defined as the most common category within the primary source category.



Why Focus on Infrastructure
Safety & Health Outreach?

* The IlJA offers a unique opportunity for
government, labor, management, and

safety and

ned

t

N researchers to work

together to ensure workers receive

safety and

Ned

t

n training, OSHA

standards are complied with, and
research findings and best practices are

followed.

* CPWR is well positioned to work with
these groups.



CPWR’s Infrastructure Efforts

e Infrastructure-focused section of CPWR’s
website

* New promotional resources +
r2p/Communications Outreach

e CPWR’s Data Center monitoring and
reporting



https://www.cpwr.com/research/research-to-practice-r2p/infrastructure-resources-keeping-construction-workers-safe-as-america-rebuilds/
https://www.cpwr.com/research/data-center/

Infrastructure
Webpages

* Three categories based on
infrastructure funding:
* Transportation

e Climate, Energy, and the
Environment

 Broadband

* Four sections in each
category:

* Planning

* Training and Education

e Best Practices and Solutions
e Research

https://cpwr.com/infrastructure

[. Search

THE CENTER FOR CONSTRUCTION
RESEARCH AND TRAINING

RESEARCH TRAINING SERVICE

A-Z Index

NEWS & EVENTS

Lista de recursos en espafiol

ABOUT CPWR

Home > Research > Research to Practice (r2p) > Infrastructure Resources: Keeping Construction Workers Safe as America Rebuilds > Transportation Infrastructure Safety and Health

Resources

Transportation Infrastructure Safety and Health Resources

The Transportation category in the Bipartisan Infrastructure Investment
and Jobs Act (11JA) includes construction projects that fall into seven
sub-categories: Roads, Bridges and Major Projects; Passenger and
Freight Rail; Public Transportation; Airports and Federal Aviation
Administration Facilities; Ports and Waterways; Safety; and Electric
Vehicles, Buses and Ferries. Examples of the types of construction
projects in this category and sub-categories include: repairing and
building roads and bridges; bringing Amtrak-served stations into
compliance with the Americans with Disabilities Act; rehabilitating or
constructing bus-related facilities; replacing or making capital improvements to airport terminals and other facilities,
and reconstructing, repairing or improving airport-owned contract airport traffic control towers; constructing or making
improvements to Coast Guard childcare development centers and housing; replacing obsolete natural gas pipelines;
and building a network of electric vehicle chargers.

The following resources are intended to help employers engaged in construction projects covered by this IIJA funding
category quickly find information and materials they can use to keep their construction workforce safe and healthy.
These resources are divided into the following sections:

* Planning

* Training and Education

* Best Practices and Solutions
* Research

Planning

Safety Climate and Safety Culture Tools — Online tools to measure safety climate based on eight leading indicators
and resources to improve low scoring indicators and strengthen a company’s safety culture and climate.

Work Safely with Silica — Planning Tool — An online planning (Create-A-Plan) tool to help employers comply with the

« RESEARCH
Research Projects
Data Center
Research to Practice

(rzp)

rz2p Library
r2p Partnerships

I Infrastructure Resources

» Transportation Projects
Resources

» Climate, Energy and
Environment Projects
Resources

» Broadband Projects
Resources

Training and Awareness
Programs from Research

Management Resources

+

- - — — w w w  m mwmw ww W



https://cpwr.com/infrastructure

Planning &
Management Tools

e Safety Culture & Climate

e Safety Climate-Safety Management
Information System (SC-SMIS)

» Work Safely with Silica + Create-A-Plan tool.

* Best Built Plans Program

* Fall Prevention Planning

e COVID-19 planning tool and COVID-19
Construction Clearinghouse.

* Return on Investment Calculator



https://www.cpwr.com/research/management-resources-from-research/safety-culture-and-safety-climate/
http://www.scsmis.org/
https://www.silica-safe.org/
https://plan.silica-safe.org/
https://www.cpwr.com/research/research-to-practice-r2p/r2p-library/other-resources-for-stakeholders/best-built-plans/
https://stopconstructionfalls.com/prevent-falls-training-other-resources/plan-provide-train/
https://www.covidcpwr.org/
https://www.covid.elcosh.org/
https://www.safecalc.org/

Training & Education
Programs

e NIEHS-funded + OSHA training programs (affiliates only)
 Foundations for Safety Leadership (FSL)

e Best Built Plans: Comprehensive Ergonomics Training
Program for Workers and Contractors

* Head Protection: Preventing Head Injuries

e Construction Noise and Hearing Loss Prevention Training
Program

e Opioids Awareness Training Program

e Safety Voice for Ergonomics (SAVE)

* Radiofrequency (RF) Radiation Awareness Program for the
Construction Industry

 Nano—trade specific


https://www.cpwr.com/research/training-and-awareness-programs-from-research/foundations-for-safety-leadership/
https://www.cpwr.com/research/research-to-practice-r2p/r2p-library/other-resources-for-stakeholders/best-built-plans/
https://cpwr.com/research/research-to-practice-r2p/r2p-library/other-resources-for-stakeholders/head-injuries/
https://www.cpwr.com/research/research-to-practice-r2p/r2p-library/other-resources-for-stakeholders/preventing-hearing-loss/
https://www.cpwr.com/research/research-to-practice-r2p/r2p-library/other-resources-for-stakeholders/mental-health-addiction/opioid-resources/opioid-awareness-training-program/
https://www.cpwr.com/research/training-and-awareness-programs-from-research/safety-voice-for-ergonomics-save/
https://www.cpwr.com/research/research-to-practice-r2p/r2p-library/other-resources-for-stakeholders/radiofrequency-radiation-rf/

Best Practices & Solutions

* Construction Solutions Database

 Hazard-Specific Tools & Resources

Hazard Alert Cards

IMPACT cards

Infographics

Physicians Alerts Cards

Toolbox Talks
Dealer/Manufacturer Fact Sheets
Videos

Webinars

Podcasts

Websites (e.g., ChooseHandSafety.org;
StopConstructionFalls.com)



https://www.cpwrconstructionsolutions.org/
https://www.cpwr.com/research/research-to-practice-r2p/r2p-library/other-resources-for-stakeholders/hazard-specific-resources/
https://www.cpwr.com/research/research-to-practice-r2p/r2p-library/hazard-alert-cards/
https://www.cpwr.com/research/research-to-practice-r2p/r2p-library/impact-cards/
https://www.cpwr.com/research/research-to-practice-r2p/r2p-library/infographics/
https://www.cpwr.com/research/research-to-practice-r2p/r2p-library/physicians-alerts/
https://www.cpwr.com/research/research-to-practice-r2p/r2p-library/toolbox-talks/
https://www.cpwr.com/research/research-to-practice-r2p/r2p-library/dealer-manufacturer-fact-sheets/
https://www.cpwr.com/research/research-to-practice-r2p/r2p-library/health-and-safety-videos/
https://www.cpwr.com/news-and-events/informational-webinar-series/
https://www.cpwr.com/research/research-to-practice-r2p/r2p-library/resources-for-stakeholders-and-researchers/podcast/
https://www.cpwr.com/about-cpwr/cpwr-websites/

Research

e Current Research

e Completed Research
e CPWR Key Findings

* CPWR Reports

e Small Studies Reports
e CPWR Data Center



https://www.cpwr.com/research/current-research/
https://www.cpwr.com/research/completed-research/
https://www.cpwr.com/research/published-research/key-findings/
https://www.cpwr.com/research/published-research/cpwr-reports/
https://www.cpwr.com/research/small-studies-program/recent-small-studies/
https://www.cpwr.com/research/data-center/

New Research: Small Study Program

e Upto 1 year
e Up to $30,000
 Now accepting applications

* We encourage innovative research proposals focused on:

e Reaching high-risk populations: small employers, vulnerable workers, residential and light
commercial construction firms

e Developing applicable, practical interventions

e Engaging stakeholders, through partnerships and other means, to better understand the barriers
to and motivators for adoption of best practices

e Addressing emerging issues and exploring new technologies
e Evaluating promising research translation products and dissemination strategies
e Disseminating good practices to small employers



Data Center

Data Dashboards: detailed information
in an interactive graphic format.

Data Bulletins: published six times a
year to share timely data-driven
information.

March 2022 Data Bulletin on
Employment Trends and Projections in
Construction provides a baseline for
tracking the effect of the Il1JA on the
industry.

Presentations to industry and research
audiences and peer-reviewed journal
articles.



https://www.cpwr.com/research/data-center/data-dashboards/
https://www.cpwr.com/research/data-center/data-reports/
https://www.cpwr.com/wp-content/uploads/DataBulletin-March2022.pdf

oy Build Safe

Promotional |
Resources BUlld Strong
Keeping Infrastructure Workers Safe as America Rebuilds

e CPWR Safety Briefing
 One-Pager + Executive Summary

CPWR SAFETY BRIEFING

THE BIPARTISAN INFRASTRUCTURE INVESTMENT AND JOBS ACT

THE CEN RUCTION
AAAAAAAAAAAAAAAAAAA



https://www.cpwr.com/wp-content/uploads/CPWR_Infrastructure_Safety_Briefing.pdf

Communications
Plan

CPWR Monthly Newsletter
NABTU Monthly Toolkit Emails
e Webinars

e Podcasts

Social media (Facebook, Twitter,
Instagram, LinkedIn)

* Industry events

Paid Advertising

CPWR THE CENTER FOR CONSTRUCTION
AV RESEARCH AND TRAINING

CPWR UPDATE el

From the Desk of Chris Trahan Cain, Executive Director

New Data Bulletin Examines Construction
Employment

The March 2022 issue of CPWR's Data Bulletin focuses on
two topics: 1) employment trends from 2011 ta 2021,
including the impact of COVID-19, and 2) employment
projections through 2030, 1t finds that from 2011 to 2019,
while employment grew 12.6% in all industries, it rose 26.7%
in construction. Over the past decade, there were increases
in the construction workforce among those who were 55
years or older, Hispanic, and/or female. Construction
employment is projected to grow 4 4% in total from 2020 to
2030, with Construction of Buildings (NAICS 236) increasing the fastest (+4.9%), and the largest
number of openings during this period will be for laborers, 1.4 million.

Three New Data Dashboards on Employment in Construction

CPWR'’s Data Center has launched three Data Dashboards, all of which examine construction
employment. The first looks at employment trends. including overall increases or decreases and
differences among waorkforce segments, such as age groups. The second explores forecasts for
future employment in the industry, including specific occupational categories. The third
concentrates on women’s employment, with details on characteristics, such as age and
occupation. As with all of the dashboards, the data for these three can be downloaded as a
spreadsheet.

____________________________________________________________________________________________|
TOOLS FOR SAFETY AND HEALTH

Take Part in This Year’s Struck-By and Falls Stand-Downs

2022 promises to be a big year for construction, particularly with infrastructure work. As new
projects begin and new workers enter the industry, it is critical for employers to put safety front
and center, and the stand-downs can help build safer job sites.



https://www.cpwr.com/news-and-events/cpwr-updates/
https://www.cpwr.com/news-and-events/informational-webinar-series/
https://www.cpwr.com/research/research-to-practice-r2p/r2p-library/resources-for-stakeholders-and-researchers/podcast/
https://www.facebook.com/CPWR.COSH
https://twitter.com/CPWR
https://www.instagram.com/cpwr_construction/
https://www.linkedin.com/company/cpwr

Focus on Roadway Safety

According to federal data, in 2020:
e 857 people died in work zone crashes
e 170 were “persons on foot” and bicyclists

* On average, about 135 roadway workers are killed on the job annually.
 The leading cause of death and injury for these workers are struck-by incidents

* Increases funding for Highway Safety Improvement Program
e Allows funding for Automated Speed Enforcement in Work Zones
e Allows creation of “Safety Contingency Funds”

 Emphasizes and requires safety benchmarks for “Vulnerable Road Users” which includes roadway
construction workers

* The llJA delivers a 44 percent increase in core federal highway funding between FY 2021 and FY
2022

Credit: Brad Sant, ARTBA



ARTBA estimates the IlJ funding will

. result in at least 4,000 additional work
What is the | sites annually, beginning in 2023.

Impact on
work zone
safety?

Credit: Brad Sant, ARTBA



QUESTIONS FOR DISCUSSION

1. Taking into consideration both industry need and ability to
make an impact, what other sectors, trades, or types of
work might be good to partner with for more focused,
project-level outreach?

2. What new or additional safety and health research is
needed?

3. If you could design a CPWR small study, what might it look
like?



QUESTIONS FOR DISCUSSION

4. Are there key partners to engaged that weren’t previously
mentioned? If so, who are they?

5. Are there specific resources that don’t currently exist and
would be beneficial to contractors, workers, or others
engaging in llJA-funded work?



QUESTIONS FOR DISCUSSION

6 How could the White

House funding map be i T
everaged to connect target
audiences with safety and
health information or
researchers locally where
there is likely to be a
significant number of new
jobs?
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r2p Team

* Jessica Bunting, MPH
Director
jbunting@cpwr.com

e Grace Barlet, MPH
Research Analyst
gharlet@cpwr.com

* Rosa Greenberg, MPH
Research Analyst
rgreenberg@cpwr.com

e Tyler Simpson, MPS
Communications Specialist
tsimpson@cpwr.com

 Michael Aguilar
Program Assistant
maguilar@cpwr.com



mailto:jbunting@cpwr.com
mailto:gbarlet@cpwr.com
mailto:rgreenberg@cpwr.com
mailto:tsimpson@cpwr.com
mailto:maguilar@cpwr.com

R2p Model & Systematic Approach

Research r2p

(via Applied Research & (in coordination w/

r2p Cores)

Feedback
Processes

Knowledge
&
Information

COE & Data Cores)

Synthesis &
Translation

Coordinate w/ researchers
to ID research findings &
products ready for
dissemination (r2p Aim 1)

Create translational products
based on research &
coordination with Data Core
(r2p Aim 1)

Improve r2p planning tools
& technologies (r2p Aim 1)

Dissemination

Maintain, develop, & promote
research findings &
translational products
(COEAIMms 1 & 2)

Apply disseminationstrategies
identified as leading to
implementation(r2p Aim 2)

Use TRU-Net model (r2p Aim 2)

Utilize partnershipsto
disseminate high-priority
research (r2p Aim 3)

Evaluation & Translation Research

Evaluate r2p capacity, including processes and planning resources (r2p Aim 1)
Test new producttypes & dissemination strategies, such as podcasts (r2p Aim 1)

Implementation

Work with stakeholders
throughoutr2p processto
ensure adoption &
implementation

(r2p Aim 1, COEAim 2)

Apply strategies and
duplicate factors identified
as leadingto
implementation

(r2p Aim 2)

Identify & test products & techniques for communicating risk & uncertainty (r2p Aim 1)
ldentify successful strategies that lead to implementation by reviewingthe Center’s research
plans and activities, and explore how otherindustries and disciplines addresschallenges (r2p

Aim 2)

Evaluate training program efficacy for dissemination (r2p Aim 2)
Evaluate r2p activities & introduce new approaches to assess progress & outcomes (r2p Aim 4)




Specific Aims

Aim 1. Expand, improve and evaluate research synthesis, translation
and dissemination capacity and resources, including:

1a) enhancing tools and support for dissemination planning and evaluating
the process;

1b) identifying best practices for conveying uncertainty and risk information
In translational products; and

1c) developing and testing new translational products, technologies, and
dissemination strategies.




Specific Aims

Aim 1. Expand, improve and evaluate research synthesis, translation
and dissemination capacity and resources, including:

1a) enhancing tools and support for dissemination planning and evaluating
the process;

1b) identifying best practices for conveying uncertainty and risk information
In translational products; and

1c) developing and testing new translational products, technologies, and
dissemination strategies.




Specific Aims

Aim 2: Identify and apply successful strategies that advance the
Implementation of research findings, including:

2a) analyzing completed r2p plans to understand the barriers and facilitators to
Implementation and using the findings to inform future r2p plans and activities;
2b) exploring the use of behavioral economics to influence decisions related to
Implementation; and

2c) evaluating the efficacy of training programs for dissemination and
Implementation.




Specific Aims

Aim 2: Identify and apply successful strategies that advance the
Implementation of research findings, including:

2a) analyzing completed r2p plans to understand the barriers and facilitators to
Implementation and using the findings to inform future r2p plans and activities;
2b) exploring the use of behavioral economics to influence decisions related to
Implementation; and

2c) evaluating the efficacy of training programs for dissemination and
Implementation.

A LITERATURE REVIEW OF BEHAVIORAL
ECONOMICS IN THE CONSTRUCTION INDUSTRY:

CHOICE ARCHITECTURE TECHNIQUES TO ACCELERATE ACCEPTANCE
ANI

SSSSSS




Specific Aims

Aim 3: Maximize partnership opportunities, linkages and available
resources for r2p initiatives, including:

3a) collaborating with OSHA and NIOSH to grow r2p capacity for high priority
research;

3b) engaging intermediaries and researchers in developing and implementing
strategies for reaching construction audiences at disproportionate risk; and
3c) planning and hosting an annual r2p seminar to ensure maximum
Integration and shared learning, and to encourage collaborations.




Specific Aims

Aim 3: Maximize partnership opportunities, linkages and available
resources for r2p initiatives, including:

3a) collaborating with OSHA and NIOSH to grow r2p capacity for high priority
research;

3b) engaging intermediaries and researchers in developing and implementing
strategies for reaching construction audiences at disproportionate risk; and
3c) planning and hosting an annual r2p seminar to ensure maximum
Integration and shared learning, and to encourage collaborations.




Partnerships & Networks

Industry r2p Partnerships:
Masonry r2p Partnership
Roofing r2p Partnership
Sheet Metal Worker r2p Partnership

Interagency Work Groups:

OSHA-NIOSH-CPWR r2p Working Group
CPWR-OSHA Alliance

NORA Construction Sector Council Work Groups: Falls, COVID-19, Struck-by
ANSI Z-359 National Work at Heights Task Force

Community of Practice:
Ergonomics Community of Practice
Networks:

Trainers & Researchers United Network (TRU-Net)
Online Construction Safety & Health Network




National Stand-Down to Prevent Struck-by Incidents

e April 11 -15, 2022 (in coordination with Work Zone Awareness Week)

e Virtual Events

Preventing Struck-by Incidents in Roadway Work Zones

Prevencion de Incidentes por Atropellos: Zonas de Trabajo, Equipos Pesados e Impacto
de Objetos

What’s the risk? Best Practices to reduce the likelihood of struck-by injuries from heavy
equipment and crane activities

Preventing Struck-by Incidents from Dropped Tools & Other Objects

EATE

JSPHERE.
S
%%,SAFETYJ

7N
""fnm W

https://cpwr.com/

STOP THE DROP!

Challenges Preventing
LY Falling Objects

PREVENT DROPPED OBJECTS
WHEN WORKING AT HEIGHTS

* Secure tocls & ndmulmt?! o prevent them fram falling on people below. Smaller tools (less
than 5 ibs) can b tethered 1o the worker.

* Use measures such as tosboards, screens, guardrails, dabris nats, catch platforms, or
canopies to provent, catch, or defiect falling o upm

s:nmnﬂuhnrd nnmdowwmmg signs.

» Instal roof to
» Tether tools with proper tool lanyards whan performing overhead work

» Make sure you complete al nesded training for

»  Inspect your worksite for new dangers each day. dMlmGnnd ns change.
»  Wear personal protective equipment

5 A y ingpect it for damage.
* Inspect al ||M ﬂmﬂﬂ\ |DG'OMU” Hand tools with loose or cracked handles should

* Keap materials swiry from foor cpening M«Iunmeﬂm

% Train workers on the hazards and ways 1o prevent

CPWR [@
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https://cpwr.com/struck-by-hazards

National Safety Stand-Down to Prevent Falls

May 2-6, 2022

Part of the National Campaign, which began in
2012 to encourage construction contractors to
PLAN ahead, PROVIDE the right equipment, and
TRAIN employees properly

Main Partners: OSHA, NORA, NIOSH, CPWR

https://stopconstructionfalls.com/

Virtual Events

Uso adecuado de los sistemas personales de
proteccion contra caidas

Pre-Recorded OSHA-NIOSH-CPWR Kick-Off
Fall Protection Expert Q&A Panel (3)

UAGM OSHA NIOSH CPWR Evento de la Campana
Nacional de Prevencion de Caidas

NEW! 2022 Hardhat Stickers

Place Your Order

Fall Protection Q&A Panel 20

Welcome: chris Trahan Cain, CIH, Executive Director,
CPWR — The Center for Construction Research and Training

For audio trouble, callin using a
phone at: (415) 655-0003
Access code: 2550 088 6787 #

Presenters:

Thom Kramer, PE, CSP, Principal at LB Inc.,
Chair of the ANSI/ASSP Z359 Full Committee

For technical difficulties, chat
Jessica Bunting or email

bunting@cpwr.com.

Dan Henn, VP of Operations at Reliance Fall Protection,
Vice-Chair of the ANSI/ASSP 2359 & Chair of the Z359.14 Subgroup

Today's event is being recorded
and will be emailed & posted on

cpwr.com/webinars.

Adam Rubin, MS,CSP, Vice President, Safety at Buckeye Partners,
Vice-Chair of the Z359.14 Subgroup

Mike Dickerson, Safety Consultant, American Contractors Insurance Group,
Member of the ANSI/ASSP Z359 Full Committee

o 0:03/12601

Fall Protection Q&A Panel (3) - May 2022

243 views * May 4, 2022
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https://stopconstructionfalls.com/

Specific Aims

Aim 4: Explore new approaches to assess progress and outcomes in
construction intervention research, including:

4a) establishing panels of industry stakeholders to identify and measure
Intermediate and end outcomes; and

4b) piloting developmental evaluation with the Ergonomic Community of
Practice’s project to reduce strain and sprain injuries.




Specific Aims

Aim 4: Explore new approaches to assess progress and outcomes in
construction intervention research, including:

4a) establishing panels of industry stakeholders to identify and measure
Intermediate and end outcomes; and

4b) piloting developmental evaluation with the Ergonomic Community of
Practice’s project to reduce strain and sprain injuries.
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r2p Planning & Dissemination Resources

R2p Roadmaps

Construction Safety & Health Social Marketing Toolkit
Technology Transfer Resources

Resources on Reaching Vulnerable Workers

Construction Research to Practice (r2p) Partnership Toolkit
Clear Writing for a Construction Audience

https://www.cpwr.com/research/research-to-practice-r2p/r2p-library/ \[_\
r2p



https://www.cpwr.com/research/research-to-practice-r2p/r2p-library/

THE CENTER FOR CONSTRUCTION
RESEARCH AND TRAINING

PWR [ﬂ

Thank You!

Jessica Bunting
ibunting@cpwr.com
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INDUSTRY:
NUDGING TOWARD
SAFER DECISIONS AND Sue Ann Sarpy, MS, PhD




WHAT IS
BEHAVIORAL
ECONOMICS?



BEHAVIORAL ECONOMICS

e Combines insights from Economics and Psychology
for influencing decision-making behavior

e Traditional Economics: Rational Choice (consider all
available information, process information correctly
and completely to make the optimal decision)

 Behavioral Economics — Bounded Rationality (limits
on time, information available, knowledge, and
computational capacity)

* Individuals rely on strategies such as heuristics
(rules of thumb) to assist with decision-making




COMMON BIASES AND HEURISTICS: HEALTH AND SAFETY

o Status quo bias — preference for familiar and current
(leads to procrastination)

* Present Bias — focus on the present and long-term is
not as relevant

* Loss aversion — focus on the losses rather than gains

« Availability bias — use information that readily comes
to mind

* Overconfidence bias — take risks based on perceived
rather than actual ability




INFLUENCING DECISION-MAKING

Thaler & Sunstein (2008) introduced “Nudge” Theory
Individuals can be influenced toward better choices

HOW choices are presented affects decision-making

Choice architecture to design a context that “nudges” individuals toward improved
decision-making (safer decisions and practices)

Choice architecture techniques: low cost, maintain freedom of choice, transparent to
the decision-maker




CHOICE
ARCHITECTURE
TECHNIQUES TO
ENHANCE SAFETY



EXAMPLES OF Signage and Convenient

stickers on floor to handwashing

TECHNIQUES TO Stanq o fect apart [ sanitieer stations,
i 7, prompts) effort)
NUDGE
V I ith
I N D IVI D UALS Signage to wear Iottgiirz%:%vc\:\%tiITe
ge

TOWARD SAFER masks (reminders) SZ?:(?;?]EIS:E'}S)S
DECISIONS

Mass vaccination
clinics/Free rides/

Uber rides (reducing
physical effort)




CHOICE
ARCHITECTURE AND
SAFETY

INTERVENTIONS IN
THE CONSTRUCTION H
INDUSTRY




LITERATURE
SEARCH

Pub Med, Psyclnfo, EconLit Databases

Peer reviewed articles

CA techniques to influence health or safety decision or practice
In occupational setting relevant to the construction industry

Subjects: Adults 18 to 65 years old

56 Primary Studies; 6 Meta-analyses/Systematic Reviews

12 CA Techniques: 3 Decision-Making Categories

Effectiveness of CA Techniques in Influencing Decision-
Making and Related Practices and Outcomes




PRIMARY STUDY CHARACTERISTICS

Number
Study Design of Studies
Randomized 21
Controlled Trial
Quasi-Experimental 33
Computer 5
Simulation

Number of

Techniques

Number of
Studies

21

20

11

B W N -




PRIMARY STUDY Occupational Settings

hospitals, farms, manufacturing plants,

OCCU PATI 0 NAL cafeterias, primary care clinics, fire stations,
SETTI NGS AN D postal stations, and laundry and linen

facilities
MEASURES

Outcome Measures

Immunization uptake, hand hygiene,
ergonomics (e.g., lifting, posture, patient
transfer), physical activity, food choices,

healthy eating, weight loss, healthcare best
practices (screening, prescribing, standards of
care), safe driving practices, smoking
cessation, and workplace_safety




DN GGIERES Feedback, Social
how available Norms, Framing,

CATEGORIES OF information is presented [ESIlaalellis%

CHOICE -
ARCHITECTURE Decision Structure: Incentives, Prompts,

enbEnClgRafaihii  Decrease Physical
TECHNIQUES IN or decision-making Effort, Defaults, Change

INFLUENCING format Range of Options

SAFETY Decision Assistance:
DECISIONS follow through with

Reminders, Priming,
Commitment

decision intentions

Adapted from Miinscher, et al. (2015)



EXAMPLE OF
EFFECTIVE USE OF
CHOICE
ARCHITECTURE
TECHNIQUES




CHOICE ARCHITECTURE INTERVENTION:
MAYER ET AL. (2007; 2009)

Two RCT studies influencing safety decisions concerning sun protection strategies for U.S. letter carriers
in California

Supplemented educational training and complemented existing safety culture of 70 postal stations

Decreasing physical effort (distributed wide-brim hats and bottles of sunscreen)

Prompts (Safety messages that promoted use of sun protection strategies)

Reported significantly higher hat use and 2.8 times greater sunscreen use at the 3-month follow-up,
significantly higher rates 2 years post than those at the control stations

Intervention remained effective over the 3-year follow-up




FREQUENCY
AND
EFFECTIVENESS
OF CHOICE
ARCHITECTURE
TECHNIQUES

Total Number of Studies

25

20

15

1
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OVERALL FINDINGS

Effectively enhance a wide
array of health and safety
decisions and related
practices/outcomes across
occupational settings

Simple, cost-effective, and Can be tailored and used
can be incorporated into in combination with
existing health and safety safety interventions to

interventions enhance decisions

Evidence of effectiveness Choice architecture in the
and support across form of “nudges”
stakeholder groups empower individuals




RECENT META-ANALYSES OF NUDGES AND
BEHAVIORAL ECONOMICS

Merten, Herbetz, Hahne, & Brosch (2022):
Analyzed 214 studies since 2008 across various behavioral domains and populations

Interventions targeting Decision Structure were most effective
Small to Moderate effective sizes

Beshears & Kosowsky (2022):
Analyzed 174 studies across academic disciplines, behavioral domains, research settings

Moderate effect sizes for nudges targeting health and safety-related decisions
Nudges that automate decision-making process are more effective
Timing is important (nudge is framed as a “new beginning”




NEXT STEPS FOR
USING NUDGES TO

ENHANCE SAFETY
DECISIONS IN
CONSTRUCTION



NEXT STEPS

|Identify CA techniques
tailored toward acceptance
and adoption of evidence-
based safety solutions in
construction

Systematic approach
identifying contextual and
individual variables
influencing (moderating) the
effectiveness of the
interventions

@

Design a pilot study that
systematically address
barriers and assess
effectiveness of the nudges
and monitor effectiveness
over time

Focusing on Planning Toolkit
for Struck-by Incidents




NUDGING
TOWARD SAFER

DECISIONS IN ¢ |
PREVENTING oo %
STRUCK-BY

INCIDENTS : '

Follow-up
and lterate




STRUCK BY Struck-by incidents involve an object forcibly

SURVEY Impacting a person
HAZARDS,
BARRIERS, AND RSB ISR TE Y
OPPORTUNITIES

TO PREVENT CPWR and NORA Construction Sector Council Struck-by

Work Group conducted on-line survey
INCIDENTS

Leading cause of fatal and non-fatal injuries in

On-line Survey: primary causes of struck-by injuries;

barriers to engaging in practices to prevent them; ways
to raise awareness and encourage safe practices




STRUCK-BY SURVEY: PRELIMINARY FINDINGS

On-line questionnaire — 43 items
Convenience sample
208 individuals responded

Most had 10 years or more
experience in the construction
industry (88%)

Most were employed in
commercial construction (44.7%)

Current Position “m

Safety & Health Professional 145
Supervisor/Manager/Foreperson 17

17
Contractor/Construction Employer 16

LI
A
B
LR -

69.7%
8.2%

8.2%
7.7%
1.9%
0.5%
0.5%
3.4%
100%




RESPONDENTS SELF-REPORTED KNOWLEDGE

Hazards that Result in Struck-by Incidents Ways to Prevent Struck-by Incidents

60% 60%
51% 52%
10%

50%
380/0 0

40% 35%
30%
20%

12%

10% 10%
0% 0%

Not at all Slightly Moderately Very Extremely Not at all Slightly Moderately Very Extremely

50%

40%

30%

20%




BIGGEST BARRIERS FOR EMPLOYERS TO ENGAGE IN
PRACTICES TO PREVENT STRUCK-BY INJURIES

Lack of Understanding/Information to Address
Hazards

Scheduling Pressure

Lack of Training (hazardous identification and
prevention)

Costs Associated with Implementing Controls

Not Including Materials/Labor to Prevent Struck-
by Injuries in Bid

Other: Complacency/Inattention, Management
Commitment




BIGGEST BARRIERS FOR WORKERS TO ENGAGE IN
PRACTICES TO PREVENT STRUCK-BY INJURIES

e Lack of Pre-task Planning
« Emphasis on Production

* Lack of Training (hazardous identification
and prevention)

* Lack of Management Commitment

» Lack of Safety Equipment/Tools

e Other: Complacency/Inattention




HELPING YOUR ORGANIZATION PREVENT
STRUCK-BY INCIDENTS

e Training on how to identify and prevent struck-by hazards
* Training on how to conduct job hazard analysis for struck-by hazards
* Information/best practices from other job sites

« Daily checklists listing hazards and equipment, tools, practices to
prevent struck-by incidents

» Easy access to free information on how to prevent struck-by incidents
« Signs on job sites showing how to prevent a struck-by incidents
» Signs showing how to identify a struck-by hazard

» Daily text messages to crew members: hazards and work practices;
available equipment/tools to prevent struck-by incidents




BEST WAYS TO RAISE AWARENESS/ENSURE USE OF
PRACTICES TO PREVENT STRUCK-BY INCIDENTS

e Toolbox Talks

* Training Programs

» Posters/Signs Near the Hazard

 Checklists
* Videos

 Hard Hat Stickers
 Equipment Stickers/Labels
» Posters/Signs Near the Job Trailer/Entrance

» Posters/Signs near Porta Potties and Break Rooms

 Text Messages




FEAST FRAMEWORK (Sunstein, 2021)

e Fun (positive affect: instead of fear)

e Easy (simplify the process; automaticity)

e Attractive: (draw attention to the relevant choice)

e Social: (clarify norms; learn through their network)

e Timely: (provide when making the relevant choice)




01 02 03 04 05

|ldentifying Examining Examining Examining Examining

nudges for nudges that effectiveness effectiveness effectiveness
enhancing complement and long- of nudges of nudges
construction health and term impact directed at across
safety safety on safer different various
decisions solutions decisions types of health and
and practices across org. and practices barriers and safety
stakeholders org. factors interventions

CONSIDERATIONS FOR FUTURE RESEARCH



SPECIAL THANKS

CPWR: The Center for Construction Research and Training

Eileen Betit; Grace Barlet, MPH; Jessica Bunting, MPH; Alan Echt,
MPH, DrPH, CIH

NORA Construction Sector Council Struck-by Work Group

Full text of literature review available at: https://www.cpwr.com/wp-
content/uploads/Behavioral-Economics-Literature-Review.pdf




QUESTIONS?

SUE ANN SARPY, PH.D.

WWWw.sarpyassociates.com
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TODAY’S “NEW NORMAL”:

NEXT STEPS IN RESEARCH
AND DISSEMINATION

FRIDAY, JUNE 3RV

IMPROVING WORKPLACE
SAFETY CULTURE
AND CLIMATE




Safety Climate — Safety Management
Information System

)
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SC-SMI
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Why we created the SC-SMIS

Make available an easy-to-use, interactive, web-based
system that construction companies, regardless of size
or avallable resources, can use — at no cost — to

engage in continuous Safety Climate and Safety

Management improvement.



Project Team

CPWR

Linda M. Goldenhar, MS, PhD
Babak Memarian, PhD, CSP, CHST
Jean Christopher Le, MPH

Sherri Wilson

Web Design/Developer
Wood Street, Inc www.woodst.com

User Development Team (UDT)

Bruce & Merrilees Electric Company
Christenson Electric

Choate Construction
Jamerson-Lewis Construction
Keller - North America
Leopardo Companies, Inc.
Manafort-Precision, LLC
Metcon, Ltd

NTD Mechanical

Phase 2 Construction Company
Wildcat Construction


http://www.woodst.com/

Continuous Safety Management & Safety Climate Improvement

Safety management
Conduct safety climate assessments Run reports resource repository

" - " Arlington Homes Safety Climate Maturity Feedback = Safety Manag o ag o5
Safety Climate Assessment Options Report R
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Schedule annual assessment Plan implementation Download/tailor resources

Safety Climate —
INTRACTOR PREQUALIFICATION POLICY AND APPLICATION
Safety Management Menu FAQ Company Account fcor
Information System
PURPOSE
This policy ensures we hire only these contractors committed to working safely and wheo offer
Schedule a Reminder minimal risk from 2 finandial and business operations standpoint.

A. Prequalification is based upon:
a. The contractor’s demonstrated safety performance
b. The contractor’s ability to manage an effective safety program
B. The Prequalification application asks for supporting information on the following:
a. Safety statistics
b. Safety program and training content

Select a date 9-12 months from today to conduct a
follow-up assessment.

Remind me on date

PRE-QUALTFICATION REQUIREMENTS

Current Action Plans Completed Al + Al contractors with a contract amount of $$X0X or greater to provide labor must

complete a pre-qualification application that will be used by [COMPANY NAME] to

determine hiring.

A”Letter of Exception” (LOE) process is intended to be a last resort option considered for

those not meeting our basic criteria. This process is explained later in this document.

Contractors with contract amounts of $$XXX or greater that do not meet our safety

riteria would also require 2 LOE.

Pl All contractors are required to pre-gualify on an annual, rolling calendar vear basis. Pre-
b qualification date will be the date all information in the pre-qualification package is

complete and the contractor is fully qualified through the pre-qualification package

review or LOE.
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SC-SMIS Use (Jan 1- May 25)

How’s it going so far?

 Pilot test

« CPWR announcement
e CPWR Webinar
 Presentations



SC-SMIS Use (Jan 1- May 25)

Where are Users From?

Top 10
e US
« Canada
e China
« Czechia
e United Kingdom
« Germany
« S. Korea
e Australia
e India
e South Africa

5,332 new user Visits




SC-SMIS Use (Jan 1- May 25)

Company Users

Guests 114

Accounts Created 147 Construction
85 Non-construction
Total 232



SC-SMIS Use (Jan 1- May 25)

Safety Climate Assessments

S-CAT 54 (54/232 = 23%) 2,175%

S-CATSC 21 (21/232 = 9%) 385

* Benchmark database — 9,705 responses (includes prior S-CAT data)



SC-SMIS Use (Jan 1- May 25)

Safety Management Resources Downloaded

Accountability (13) 3,893
Align and Integrate (9) 2,371
Empower and Involve (11) 1,583
Improve Communication (10) 2,227
Involve Owners/Clients (11) 655
Supervisor Leadership (9) 3,038
Management Commitment (14) 2,670
Train at All Levels (12) 2,147
Total across all indicators (89) 18,584




SC-SMIS Use (Jan 1- May 25)

Top 10 Resources Downloaded

Leadership Foundations for Safety Leadership handbook

Leadership Foundations for Safety Leadership course description

Align & Integrate Site safety audit

Leadership Foundations for Safety Leadership self-assessment & action plan
Accountability Safety recognition program guidelines

Accountability Near miss-Good catch program with sample reporting templates
Accountability Good catch-Near miss reporting program with sample templates
Improve Communication New hire identification

Management Commitment Management site safety inspection

Empower/Involve Employees Report unsafe condition - Stand up moment




Testimonials

“For what a contractor would expect to pay for a comprehensive
safety climate evaluation and mitigation plan, the ‘Safety Climate-
Safety Management Information System’ is a valuable tool available
for all. As a mid-size general contractor, we have been able to
supplement our own systems and approaches with industry-tested,
scientifically-backed resources and enhance our organization’s overall
safety program.” (Medium-sized General Contractor, Washington

State)



Testimonials

“I showed the graphs and stats to our project managers and
supervisors to help decide which areas to work on and then
downloaded many of the excellent safety management resources in
the repository to target them. What's great about the resources is we
didn’t have to start from scratch or reinvent the wheel and can just
tailor them for our company. | plan to use the SC-SMIS on an on-
going basis to keep us on track.” (Small Specialty Subcontractor,

Connecticut)



Testimonials

“I think the SC-SMIS Is a great resource, and | have found great
Information in the S-CAT to help formulate FY strategic and tactical
objectives. | think that the Action Planning feature would be a great
tool for companies that currently do not develop annual strategic

goals and objectives.” (Medium-size General Contractor, Ohio)
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WWW.SCSMIS.Oorg

What is the SC-SMIS? How to use the SC-SMIS


http://www.scsmis.org/

Safety Leadership Training to Improve
Fall Prevention in Residential
Construction: FSL4ARes

Washington
University inSt.Louis
SCHOOL OF MEDICINE

Healthy Work Center

Bradley Evanoff, Anna Kinghorn,
Ann Marie Dale, Barry Steltzer?,
Linda Goldenhar?

1Carpenters Joint Apprenticeship Program, StL
2 Senior Advisor, CPWR



The Problem

* Residential construction lags behind commercial
construction in safety practices

* Foremen and other supervisors may lack the skills to
effectively lead their teams to safer behaviors

 Fall prevention and other safety practices not fully
implemented at many sites, particularly smaller
contractors



Foundations for Safety Leadership (FSL)

e Training program created by
CPWR in 2016

e 2.5 hr training, teaches 6
essential safety leadership skills

" Foundations for
 Safety Leadership

r " 3 | E --: ¥ el s OO0 FMOL O LNeckK
e T
e

e VVideo scenarios with interactive
discussion of effective and less
effective leadership behaviors

e Approved as an OSHA 30 elective
2017 — widely disseminated (over

500,000 trained in OSHA 30 or
free-standing training)




FSL Leadership Skills

Skill

Practice

Lead by Example

“Walk the talk.” Make Safety a core value and make sure
everyone owns safety.

Engage and Empower Team
Members

Encourage and empower crew members to identify, report,
and remove hazards —and to come up with solutions.

Actively Listen

Listen to hear and understand what crew members are telling
you.

Practice 3-way Communication

Make sure crew members understand what is being said or
asked.

Develop Team Members by
Teaching, Coaching, & Feedback

Act as a teacher and coach and provide constructive feedback
using the FIST principle: Facts, Impact, Solutions, and Timely.

Recognize Team Members for a Job
Well Done

This can be done in private or public if the employee is
comfortable with it.




FSL for Residential Construction (FSL4Res)

e Upta
* Resic
e Smal

ke lower in residential sector
ential construction is different than commercial

er contractors, fewer resources, higher injury

and fatality rates (particularly falls)

* Residential workers harder to reach than commercial
* Few foremen have OSHA 30 training
e FSL could be highly effective in this high-risk sector



Project goals: Develop, Disseminate, and Evaluate
a version of the FSL to address the unique needs of
residential construction, including an emphasis on
fall prevention.

e Used a formal adaptation framework (Stirman et al,
2019 Implementation Science)

* Needs assessment with 47 construction stakeholders

* Project Advisory Committee and Curriculum
Development Committee developed changes in
Content, Context, Organization of the training



Adaptations

e Keep all the good didactic material, integrate with
existing FSL

* FSL would be even better if......

* More real-world scenarios relevant to residential sector,
emphasizing use of FSL leadership skills to reduce falls

» Alter the delivery format to facilitate multiple shorter sessions,
training at worksite, refresher training

 Modify materials to facilitate jobsite training, expand pool of
trainers



Scenarios retained from original FSL

Title Situation

Cover Up! Foreman asks a trainee to cover a large hole in the
floor, without communicating any other directions.*

It’s Too Hot Foreman suspects that a worker may have heat
exhaustion.

Fritz’s Shortcut Foreman ignores worker’s warning that the rigging
equipment is damaged, and pushes the crew to
proceed with a dangerous lift.

Stormy Weather Trying complete a task before a storm moves in, a
foreman cuts safety corners to save time.*

Oh Solar Mio Foreman pressured to stay on schedule and

proceeds with a crane that is too small.

*= Scenario content focuses on fall hazards




New Scenarios In FSL4ARes

Title Situation

Derailing the Job A trainee removes a guardrail to finish a

taping job and forgets to replace it, creating
a safety hazard for the crew.*

Reality Check An experienced worker suspects trainees
have not properly inspected their fall
protection.*

Don’t Shortcut Safety The foreman of a framing crew sends a
trainee to install shutters without
communicating safety expectations.*

*= Scenario content focuses on fall hazards




Foundations for Safety Leadership -

4 Residential Construction

Situation — Key Points

—
i

e As Eduardo, an experienced
roofer, arrives at the worksite,
he sees trainees Troy and Tara
start to climb onto the roof to
begin their work. Eduardo asks
if they’ve secured the ladder
and inspected all of the fall
protection harnesses, anchor
points, and lines they’ll be
using.




Foundations for Safety Leadership -

4 Residential Construction

Situation — Key Points

e Troy snaps back, saying
they’d just put the ladderup  §
and the rest of the N (:;

A

equipment was checked
yesterday. Tara chimes in,
saying she’s sure it’s all fine. = 1\



















Schedule for Multi-session FSL4Res Training

Session 1 (30 min)

e Welcome, introductions, goals & learning
objectives

Session 4 (30 min)

e Brief skill review

* Characteristics of ineffective and effective leaders

e “Cover Up” and discussion

 Importance and benefits of effective safety
leadership

* Discussion of recent experiences/opportunities
for using skills

e Introduction of safety leadership skills and self-
assessment

Session 5 (30 min)

e Brief skill review

Session 2 (30 min)

e “Don’t Shortcut Safety” and discussion

o Safety leadership skill review

e Setting up for success

* “Derailing the Job” and discussion

Session 6 (15 min)

Session 3 (30 min)

e Brief skill review

e Brief skill review

e Checkin

* “Reality Check” and discussion

e Wrap-up

e Discussion of recent experiences/opportunities
for using skills




Develop, Disseminate, Evaluate

* Develop the FSL4Res

* Disseminate: trade publications, meetings

e Working with regional and national partners: NAHB, NRCA, ASSP, NSC, unions
* Connect to other events like safety stand downs

e Evaluate: downloads, email surveys and short

Interviews
 Measure Reach (did you hear about this?)
e Uptake (did you use it?)
e Assess determinants of reach and uptake



Email for Additional Info: bevanoff@wustl.edu, akinghorn@wustl.edu

= .

Washington
University inSt.Louis
SCHOOL OF MEDICINE

Healthy Work Center

https://oshr.wustl.edu
healthyworkcenter@wustl.edu
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Mentoring SMART Women: Project Update

Marissa Baker, PhD & Lily Monsey
bakermg@uw.edu

CPWR r2p Seminar and Partnership Workshop
June 3, 2022

ENVIRONMENTAL & OCCUPATIONAL HEALTH SCIENCES

UNIVERSITY of WASHINGTON | SCHOOL OF PUBLIC HEALTH
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Today’s Agenda

> Review of mentor training, feedback, evaluation

> Status update and upcoming study activities

> Updates on potential future research




Multi-modal mentor training:
videos, audio examples, step by step text

e = Drilling Down: Self-Advocacy In Action

First: Connect

Relationship Building ! . ) ) ) . ) Kendra is anxious to learn that she will be paired with Kenny, a journeyman in her crew. She's heard that Kenny uses
Connecting means giving your full attention to the conversation. This can be hard, but it might be the most important part of
. , . . , . . . . .
T — active listening. demeaning language around the women he's working with, and doesn't feel safe working with him. She gives Val a ring to
discuss her concerns.
Active Listening Most times as listeners, our attention is somewhere else. But when listening actively, we give oll of our attention to the
speaker. This tells the speaker that what they're saying matters, and we're interested in what they have to share.
Introduction
.
What Is Active Listening? So, how do you do this?

Active Listening In Action

rrrrr H
o Check Your Surroundings
Active Listening, Step By Step
BAM It helps to first choose the right setting. Try finding a place that is as distraction-

First: Connect HONK .

free as possible as possible.
Second: Clarify

Remember how Val called Kendra from her car, so it could be quiet and private?
Third: Validate . k i i

BooM This gave Val a better chance to connect with Kendra than if she tried to call from
Blocks To Active Listening the worksite, where there was a lot of background noise. Let's listen in:
Drilling Down: Communicating
Effectively '
N . - .
Show You're Interested B Media Activity: Audio Call

Review

‘You can also use body language and voice to show that you're Interested.

Use the controls below to play back an audio recording of a call between Val and Kendra. You can read a transcript of the

call using the "Audio Transcript" button.

p 000/222 com—m o)

Audio Transcript




Multi-modal mentor training:
videos, audio examples, step by step text

B Navigating Challenges—Drill Down
Introduction

p

Val's Challenges Watch later ~ Share

e Navigating Challenges - Drill Down 0

Block 1: Communication
Breakdown

Strategy For Communication
Breakdown

Block 2: Burnout

Strategy For Burnout: Self-
Care

When You Need More Support

Checking In With Val

Drilling Down Q : , - I,
What does it look like to set a healthy boundary?

Review
B & VYoulube {2




Mentor Training Feedback

[It would be helpful to learn
more about] how to
overcome the “l don’t need a
mentor right now” issue.
-Mentor after Zoom 2

| \\"\

| really enjoyed the real-life |
example between Lisa and
Rachel, gave me a lot of
insight into how a real-life
situation could evolve and
how to use the tools | have

-Mentor after Zoom 1

available...

b .
o
\a
N\

This was my favorite
session. Lisa’s heartfelt story
hit home and made me
want to share more.

-Mentor after Zoom 3




Mentor Training Evaluation

After receiving this training, my
overall confidence as a mentor
has increased. (n=20)

Strongly disagree

Disagree

1] 3 6 9 1

Strongly Agree

2

This training series was effective in
advancing my understanding of
mentoring relationships. (n=20)

Strangly disagree
Disagree

Agree

0 3 ] 9

12



Highlights from Spring Quarterly Check-Ins
April 2022

> One mentor reported working with her mentee helped
her see generational differences in how to approach
harassment on the job, leading her to question her own
strategies

> Text is the most popular mode of communication for
mentor/mentee pairs to stay in touch

> Lack of engagement from mentees is the most frequent
challenge mentors describe -w-



Where are we now?

> Finishing up first year of mentor/mentee
relationships

> Continuing our quarterly check-ins with mentors

> Analyzing baseline survey data (mentors, mentees,
and apprentices without a mentor)

> Survey will be administered every 6 months to all
participants for longitudinal analysis




Looking Ahead:

> Enrolling for mentorship round 2

> Qualitative evaluation project
> Interviews with mentors, mentees, project coordinators

> Learn about mentorship experiences, areas for additional
support, and how local culture/programs may impact
program success
> Additional recorded videos of skills in action—born

from mentor feedback!

W



Directions for our future research

>

>

How can we improve the training based on what we
nave learned from mentors?

Dissemination and implementation of our mentorship

training program

>

>
>
>

Throughout SMART
Across other trades
All genders?

How do existing programs/female representation impact
implementation and outcomes?

W



Thank you!

Marissa: bakermg@uw.edu
Lily: lilymmO4@uw.edu
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SAFETY AND HEALTH
INTERVENTIONS TO REDUCE
HAZARD EXPOSURE



Prevention through Augmented Pre-Task Planning

Babak Memarian, Ph.D., CSP, CHST

Director of Exposure Control Technologies Research

Chris Le, MPH

Solutions Database Program Manager

Sara Brooks, MPH

Industrial Hygienist

CPWR- The Center for Construction Research and Training
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Problem Statement

» Work-related incidents can be prevented if hazards are proactively recognized and addressed.
» Pre-task planning and JHA are intended to serve this goal.

= Challenges and shortcomings:

= Mainly from a compliance perspective.

» Lack of opportunity for workers’ input.

= |ack of task-specific content based on actual site conditions.

» [nconsistency in design and implementation methods.

» Lack of workers’ engagement and “buy-in.”




Project AIMS

“Learn and incorporate what workers say about the task.”

= Aim 1: Establish partnership with electrical contractors, unions, and associations
= Aim 2: Develop a repository for high-risk electrical tasks

= Aim 3: Develop enhanced JHA and Pre-task Planning add-ons

= Aim 4: Evaluate the impact and effectiveness

= Aim 5: Dissemination



Aim 1: Partnership & Industry Advisory Group

Unions & Associations
= NECA (DC & Seattle Chapters)
= |IBEW

General Contractors
= Clark Construction
= Penta Group

Electrical Contractors
= Rosendin Electric
= MC Dean Building Intelligence
= FreeState Electric
= Contemporary Electric
= Valley Electric
=  Aarow Electric

Conducted 16 meetings to date to:
* Provide guidance on project direction
* Provide access to jobsites
» Provide feedback on research findings and outputs

)\
NECK

PENTA

The PENTA Building Group

IQ ROSENDIN
€ 'O ELECTRIC

Feestale

<€ AAROW

BRI DN T L 0

CESN

CONTEMPORARY
ELECTRICAL SERVICES




PERSONNEL

Aim 2: High-risk Electrical Tasks Repository 'ar

Step 2:

= |dentified 14 high-risk electrical tasks/operations based on input from 15 electrical contractors.

= |dentified contributing work factors.

= A manuscript on these findings was accepted for publication by the Professional Safety Journal (ASSP).

High-risk Electrical Tasks and Contributing Work Factors

Babak Memarian, Sara B. Brooks, Jean Christophe Le, and Jerry E. Rivera

Professional Safety Journal (Accepted — in print August 2022)




Aim 3: Enhanced JHA & Pre-task Planning

Step 1:

JHA/JSA gap analysis; shortcomings, challenges, and effective practices

- Reviewed 30 sample JHA documents
- Interviewed 23 individuals representing 17 companies

- A peer-reviewed article published based on findings of this step

Obstacles and Solutions to Implementing Job Hazard Analysis in Construction: A Case Study

Babak Memarian, Sara B. Brooks, and Jean Christophe Le.

International Journal of Construction Education and Research (January 2022)

https://doi.org/10.1080/15578771.2022.2027053

CONSTRUCTION
EDUCATION
AND

RESEARCH

WOLUME 18, 1550 2
Sipnd-Jun 2



https://doi.org/10.1080/15578771.2022.2027053

Aim 3: Enhanced JHA & Pre-task Planning

Step 2:

= Interviews to assess workers’ challenges and explore contributing work factors:
= Physical
= Mental
= Time
= Frustration
= Other

= Conducted 6 site visits to date.

= Conducted 80 in-person interviews with electrical workers.



Electrical Tasks Studied to Date

13 electrical tasks studied to date:

= Qverhead Conduit Installation

= |nstalling Lighting Tracks & Supports
= Site Preparation and Layout
= Pulling Wire

= Terminating Junction Boxes
= Electrical Demolition

= Cable Tray Installation

= Grounding

= Busway Installation

» Terminating Cables/Wires

= Material Handling/Logistics
= Wiring AC Units

= QA/QC




Task Analysis Template

TASK: PROIJECT TYPE:

Summary:

Location:

performing this task and recommendations for improvement.

»= Designed the Task Analysis Template [

The following page(s) list the challenges that workers identified while ]

= Revised the template based on feedback from IAG members and R2P Director

Challenges are organized into the following categories:

Physical/Ergonomic challenges pertain to musculoskeletal activity required to perform a task such as pushing,
pulling, turning, controlling. Moreover, it gauges the biomechanical complexity versus simplicity in performing a

= Organized based on Task and Project Type task,

Mental/Frustration challenges pertain to mental and perceptual activity required to perform a task such as
thinking, deciding, calculating, remembering, looking, searching. Moreover, it gauges worker discouragement,
irritation, stress and annoyance versus security, gratification, contentment, and comfort.

g

= Contains task-specific challenges raised by workers

Workers' Challenge Recommendations and Suggestions

» Visualizes the situation using images

= Recommends solutions

Mental/Frustration | Physical/Ergonomic

Mental/Frustration
and
Physical/Ergonomic




Sample Task Analysis Document

TASK: Overhead Conduit Installation PROJECT TYPE: Commercial Building Renovation

Type Workers' Challeng Recommendations and Suggestions
. . . . . - . T|g|-|t space: Substitution:
TASK: Overhead Conduit Installation PROJECT TYPE: Commercial Building Renovation Assembling conduit in tight spaces requires awkward e Use manageable prefabricated components if feasible
postures. Administrative Control:
Summary: Overhead conduit and component installation took place in a partially closed public 1 Conduct daily pre-task planning with crew at beginning of
. . . . . . k shift
museum undergoing renovation and expansion in winter. Work was performed in the presence of werk s
fragile, unmovable historic artifacts. E
=]
&
. : - . . =
Location: Urban center in US Mid-Atlantic region. w
S
‘B
>
£
o
The following page(s) list the challenges that workers identified while
performing this task and recommendations for improvement. £l b
O
il
fil
PELITL)
Manual wire pulling: Engineering Control:
. . U: ire-dispensing cart
Cannot use tuggers for wire size 8 or smaller, or for NI CEREnTne
Challenges are organized into the following categories: larger wire when it is shorter than 300 ft.
Administrative Control:
ysical/Ergonomic challenges pertain to musculoskeletal activity required to perform a task such as pushing, *  Conduct daily pre-task planning with crew at beginning o
Physical /E ic chall i loskeletal activi ired rf k such hi duct dail k pl h b f
pulling, turning, controlling. Moreover, it gauges the biomechanical complexity versus simplicity in performing a work shift
task e Pull with a partner
» Rotate workers if feasible
Mental/Frustration challenges pertain to mental and perceptual activity required to perform a task such as ®  Plan for breaks
thinking, deciding, calculating, remembering, looking, searching. Moreover, it gauges worker discouragement, Persanal Protective Equipment:
irritation, stress and annoyance versus security, gratification, contentment, and comfort. »  Use proper gloves for pulling




TASK: Overhead Conduit Installation

Sample Task Analysis Document

PROJECT TYPE: Commercial Building Renovation

Type Workers’ Chall Recommendations and Suggestions
Information retention: Remembering circuits installed | Administrative Control:
and conduits run months earlier *  Provide Toolbox Talks on Workplace Stress
[
(=]
=
©
=
=}
7]
=
B
[
=
©
-
[
[T]
=

Poor communication and coordination:
¢ Miscommunication with GC, coworkers, and
other trades onsite.
e lack of coordination and proper work
sequencing.

Administrative Control:
*  Use Safety Climate-Safety Management Information System
+  Conduct daily pre-task planning with crew at beginning of
work shift
+ Involve all project stakeholders (subs, GC, engineers,
architects) during pre-planning meetings

*  Use a unified communication platform to coordinate
information among all stakeholders

Type Woaorkers' Chall Recommendations and Suggestions
WDI’kiI’Ig at heights: Engineering Control:
. £ d i . ladd heigh di *  Use scissor lift if feasible
Tvmg oIt and pulling wire on ladders at g ts and in *  Use a tool harness or build a temporary table/shelf or beam
tight spaces. clamp to hold material if feasible
* Install improved lighting
g E Administrative Control:
E o +  Conduct daily pre-task planning with crew at beginning of
E g work shift
S 5 M *  Use signage to inform others worker of current location
frs g .,';‘i *  Use the buddy system
= E *  Provide ladder, fall protection, and ergonomics training,
E a including visual aids and recent incidents
g _E" *  Plan ahead to avoid multiple trips up/down the ladder
o

Administrative Control:
®  Use Building Information Modeling to pre-plan
®  Conduct daily pre-task planning with crew at beginning of
work shift
e Involve all project stakeholders (subs, GC, engineers,
architects) during pre-planning meetings

Use a unified communication platform to coordinate information
among all stakeholders




Benefits of Task Analysis Documents

Applicable for JHA, Pre-Task Planning, and Training

Easy to download and use in PDF and MS Word format

Customizable for specific project needs

Work in progress; improved as more data collected




Positive Events

= Rosendin Electric learned about the project through CPWR Highlights
* Provided access to jobsites and other resources
= Piloting the ORM approach to enhance Pre-task Planning

= An opportunity to collaborate with the WVU OSHA OTIEC
= To collaborate with Oil & Gas JHA training team

= Requests for publications and research findings
=  CPWR highlights and articles key findings

» Enhanced awareness about JHA/PtP and its benefits
= Arepresentative of a small electrical contractor reached out at the 2022 NECA Conference and asked:

“How can we start the JHA process? We haven’t done JHA at all, but now we see the need.”



Project at a Glance

COVID Impacts
» Field studies and data collection on hold for a long while

= Slower response from contractors and practitioners

Progress Summary
= Partnership with electrical contractors of various sizes, NECA, IBEW, and other organizations

= 16 Industry Advisory Group meetings

= 80 onsite interviews with electrical workers
= 23 interviews with management

= 7 presentations

= 2 peer-reviewed journal articles

= Studied 13 electrical tasks and drafted Task Analysis Documents



Next Steps

= Explore opportunities with other electrical companies in different regions
= Continue conducting field interviews

= Continue developing Task Analysis Documents

=  Work on a modified JHA/PtP guideline and an evaluation tool

= Assessment of project findings

= Dissemination and outreach activities



Thanks!

Babak Memarian, Ph.D., CSP, CHST
Director, Exposure Control Technologies Research, CPWR
bmemarian@cpwr.com
(301) 495-8523
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Project Aims

To design, implement, and evaluate intervention
strategies to improve adoption of hazard controls
among small firms, large firms, and workers in the
following trades:

— Concrete

— Masonry

— Asphalt Roofing
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Project Accomplishments

Large Firm Study:
Status: COMPLETE
2 manuscripts have been submitted:

“Construction health hazard control innovations: a web-based intervention

to change perceptions" International Journal of Construction Education and
Research (submitted May 2022)

“Silica exposure control methods in concrete and masonry trades: before
and after OSHA Crystalline Silica Rule 1926.1153” Journal of Construction
Engineering and Management (submitted May 2022)



PtD Industry Diffusion

Project Accomplishments

Small Firm and Worker Studies:

Status: Data Collection to Begin Summer 2022
Intervention materials have been prepared
Delays due to pandemic

Goal Year 1 Year 2 Year 3 Year 4 Year 5
Form Research Teams
Intervention Design
Instrument Development
Large Firm Intervention Study
Small Firm Study
Worker Study
Data Analysis
Dissemination of Outputs
Research to Practice

i - T et | - g = 3 =
sl i o - * - S i o
o = <
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Large Firm Study:

VIRGINIA :

CONSTRUCTION TOOLS & HEALTH
HAZARDS

A research project conducted by Virginia Tech

LEARN MORE GET STARTED

1:35PM

P Type here to search I ] @ 5EF sumy A~ D 7 D) g0 %2




Abstract

=4 -:I"F
s £

A theory-based intervention strategy to improve perceptions of construction health hazard
control innovations was developed and tested in the following trades: masonry (n=90),
concrete (n=52), and asphalt roofing (n=105). A web-based intervention was designed to
target constructs of the Prevention through Design Adoption Readiness Model (PtD
ARM) (Weidman et al, 2015) and included information about the health impacts of
construction health hazards; side-by-side videos of both conventional and innovative
tools; information about control effectiveness, productivity, and task performance. The
Interventions were evaluated using a pre-test/post-test, within-subjects experimental
design, with control groups. Post-test data were collected immediately, three months, and
six months following the intervention. A validated survey instrument was used to collect
data regarding dependent variables: health knowledge (HK), perceived ease of use
(PEOU), perceived impacts on productivity (PU), perceived worker susceptibility to
health effects (SUS), perceived health-effect severity (SEV), adoption readiness (AR),
and actual use (AU). Open-ended questions generated qualitative data regarding benefits
and barriers to adoption of the innovations and were analysed using Content Analysis.
Gain-score ANOVA found significant improvements in PEOU and PU in all intervention
groups. In addition, significant improvements HK, risk, and AR were found in the
asphalt roofing intervention group.

R
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Figure 1: Prevention through Design Adoption Readiness Model (PtDAR)
Weidman et al, 2015
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Intervention Design

An intervention (web-based educational platform) was created for each of the three
trades of interest: masonry, concrete, and asphalt roofing. Each intervention adhered to
the following outline: overview of health hazards, overview of PtD mnovations to
control health hazards (Table I). and specific materials to target the PtD ARM

constructs of interest. These targeted materials are described below.
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Intervention Design

To target the model constructs health knowledge (HK), perceived worker susceptibility
to health effects (SUS), percerved health-effect severity (SEV), and risk (RK), the
intervention provided participants with information aimed at improving purchasing
decision-maker knowledge of the health risks and health impacts. This content covered
the health effect specific to masonry, concrete, and asphalt roofing trades. Also covered

was the evidence of prevalence of illness among workers of these trades.



Intervention Design

To target the constructs PEOU and PU:

o Side-by-side video of use

e Side-by-side video of clean-up

e Technology champion testimonials

* Productivity and return-on-investment data

wﬂ?rf'.r.



Participants.

The intervention aimed at improving PtD ARM constructs within the population of
purchasing decision-makers i of large construction firms. Large firms were defined as
those having more than 500 employees. Purchasing decision-makers play a sizeable
role in the adoption of new products and methods in large companies and are

responsible for the decisions made and innovative risks taken (Koebel 2008).
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Data Analysis

Each scaled 1tem was scored as a 7-point Likert Scale with the following scale anchors:
1= strongly disagree, 2=disagree, 3=somewhat disagree, 4=neither disagree or agree,
S5=somewhat agree. 6=agree, 7=strongly agree. For the intervention groups (n=25), data
were collected at initial time of contact (pre-test), immediately following the
mtervention (post-test 1), three months following the mtervention (post-test 2), and six
months following the intervention (post-test 3). For the control group (n=25), data were
collected at the initial time of contact (pre-test), one day following (post-test 1), three
months following (post-test 2) and six months following (post-test 3) initial contact.

The statistic of interest was the ‘gain score’ which 1s defined as:

gain score = (post-test score) - (pre-test score)



Table II: Dié}iosition of Participant Firms Contacted

CSDA | MCAA NRCA
Initial Dataset 541 700 4000
Out of Business 168 226 231
Unresponsive or Too Small 201 263 516
Not Performing Work of Interest 0 0 3048
Contacted and Provided Study Information 172 211 205
Data Collected (initial and all post-tests) 52 90 105
Response Rate (% Collected from Contacted) 30% 42% 51%

CSDA = Concrete Sawing and Drilling Association
MCAA = Mason Contractors Association of America
NRCA = National Roofing Contractors Association



Table IV: Asphalt roofing perception changes post intervention

(Gain-score ANOVA)
Construct df Mean SE p-value  Significance
Health Knowledge Post-test 1
Control 52 0.09 0.38 0.01 mEE
Intervention 51 275 0.37
Health Knowledge Post-test 2
Control 52 0.08 048 0.01 mEE
Intervention 51 2.05 0.54
Health Knowledge Post-test 3
Control 52 0.09 0.38 0.01 mEE
Intervention 51 215 o4
Percerved Risk to Health Post-test 1
Control 52 0.01 0.54 0.05 ==
Intervention 51 2.01 053
Percerved Risk to Health Post-test 2
Control 52 0.03 0.13 0.04 ==
Intervention 51 1.87 0.40
Percerved Risk to Health Post-test 3
Control 52 0.03 0.21 0.05 ==
Intervention 51 194 o4
Percerved Usefulness Post-test 1
Control 52 1.22 1.28 0.09 *
Intervention 51 224 1.25
Percerved Usefulness Post-test 2
Control 52 1.21 0.66 0.10 *
Intervention 51 2.87 0.88
Percerved Usefulness Post-test 3
Control 52 1.18 0.57 0.08 *
Intervention 51 225 0.89
Percerved Ease of Use Post-test 1
Control 52 0.50 1.01 0.06 *
Intervention 51 1.53 0.99
Perceived Ease of Use Post-test 2
Control 52 043 1.45 0.09 =
Intervention 51 1.01 1.64
Percerved Ease of Use Post-test 3
Control 52 0.08 095 0.10 =
Intervention 51 0.80 0.73
Adoption Readiness Post-test 1
Control 52 0.01 0.41 0.01 mEE
Intervention 51 1.59 0.40
Adoption Readiness Post-test 2
Control 52 0.05 053 0.08 ==
Intervention 51 1.03 0.70
Adoption Readiness Post-test 3
Control 52 0.09 0.70 0.09 ==
Intervention 51 0.72 0.79

*significant at 0.10; ** significant at 0.05; *** significant at 0.01



Table V: Concrete trade perception changes post intervention

(Gain-score ANOVA)
Construct df Mean SE p-value  Significance
Health Knowledge Post-test 1
Control 25 0.09 0.38 0.70
Intervention 25 0.11 037
Health Enowledge Post-test 2
Control 25 0.08 0.23 0.65
Intervention 25 0.13 0.21
Health Enowledge Post-test 3
Control 25 0.09 028 0.80
Intervention 25 0.10 0.15
Percerved Risk to Health Post-test 1
Control 25 0.03 0.24 0.70
Intervention 25 0.09 023
Perceived Risk to Health Post-test 2
Control 25 0.03 0.13 0.71
Intervention 25 0.12 0.20
Percerved Risk to Health Post-test 3
Control 25 0.03 0.21 0.67
Intervention 25 0.08 041
Perceived Usefulness Post-test 1
Control 25 022 028 0.09 =
Intervention 25 1.24 0.45
Perceived Usefulness Post-test 2
Control 25 0.71 0.66 0.10 =
Intervention 25 1.87 0.88
Perceived Usefulness Post-test 3
Control 25 1.03 0.57 0.06 =
Intervention 25 2325 0.89
Perceived Ease of Use Post-test 1
Control 25 0.05 1.01 0.03 ==
Intervention 25 1.53 0.99
Perceived Ease of Use Posi-test 2
Control 25 023 042 0.03 ==
Intervention 25 1581 0.84
Perceived Ease of Use Post-test 3
Control 25 0.08 0.75 0.10 =
Intervention 25 0.85 0.73
Adoption Readiness Post-test 1
Control 25 0.01 041 0.75
Intervention 25 0.39 0.40
Adoption Readiness Post-test 2
Control 25 0.01 0.13 0.81
Intervention 25 023 0.20
Adoption Readiness Post-test 3
Control 25 0.09 0.15 0.83
Intervention 25 0.12 0.09

*sigmficant at 0.10; ** significant at 0.05; *** sigmificant at 0.01



Table VI: Masonry trade perception changes post intervention
(Gain-score ANOVA)

Construct df Mean SE p-value  Significance
Health Knowledge Post-test 1
Control 44 0.01 033 0.51
Intervention 44 0.05 034
Health Knowledge Post-test 2
Control 44 0.08 048 044
Intervention 44 011 0.54
Health Knowledge Post-test 3
Control 44 0.09 036 0.57
Intervention 44 0.15 0.39
Percerved Risk to Health Post-test 1
Control 44 011 0.54 048
Intervention 44 023 0.53
Perceived Rask to Health Post-test 2
Control 44 0.13 013 040
Intervention 44 0.09 022
Perceived Rask to Health Post-test 3
Control 44 0.03 0.21 055
Intervention 44 0.07 041
Percerved Usefulness Post-test 1
Control 44 022 0.28 0.10 =
Intervention 44 084 025
Percerved Usefulness Post-test 2
Control 44 021 026 0.10 =
Intervention 44 087 018
Percetved Usefulness Post-test 3
Control 44 0.18 027 0.10 =
Intervention 44 075 019
Percewved Ease of Use Post-test 1
Control 44 0.09 0.11 0.05 =
Intervention 44 1.53 094
Percerved Ease of Use Post-test 2
Control 44 0.13 045 0.07 =
Intervention 44 1.01 0.64
Percerved Ease of Use Post-test 3
Control 44 0.08 045 0.09 =
Intervention 44 0.80 073
Adoption Readiness Post-test 1
Control 44 0.01 0.31 0.66
Intervention 44 0.09 020
Adoption Readiness Post-test 2
Control 44 0.05 0.53 091
Intervention 44 0.03 0.30
Adoption Readiness Post-test 3
Control 44 0.09 0.50 0.87
Intervention 44 0.11 049

*significant at 0.10; ** significant at 0.05; *** significant at 0.01



s Results ¥
Table VII: Repofted Rates of Actual Use -

Trade Sector PtD Innovation Usage Rate
(% of Respondents)
Concrete/Masonry | Ventilated tools 43
Concrete/Masonry | Wet-method systems 89
Asphalt Roofing | Hot luggers, mechanical 31
spreaders, felt-laying machines
Asphalt Roofing | Insulated kettles, insulated hot 25
luggers
Asphalt Roofing | Local-exhaust ventilation 15
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Inter-rater reliability was within acceptable limits for the Content Analysis methodology
for the open-ended survey items. Krippendorff's alpha exceeded the established level
of 0.80, therefore agreement between the evaluators was deemed acceptable. Of the

275 units of response to the open-ended survey item on barriers, 79 1dentified cost
barriers, 71 were concerns about diminished productivity, 57 concerned the
effectiveness of the tools, 26 pertained to specific limitations of the tools, 23 related to a
lack of experience with the tool, 9 were concerns of reduced quality, 9 identified
specific conditions of use that would render the tool useless, 8 claimed the tools were

too new to the market, and 2 responses stated that other methods were superior.
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“Silica exposure control methods in concrete and
masonry trades: before and after OSHA Crystalline Silica
Rule 1926.1153” Journal of Construction Engineering
and Management (submitted May 2022)

“Bonus” Study — collected data during Large Firm Study
Compared actual use data with 2014 survey study
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Surveys completed in 2015 and 2021
OSHA 1926.1153 in effect in 2017

OSHA rule has Table I, which specifies control
methods per task/tool

Firms of the Concrete Sawing and Drilling
Association (CSDA) and the Mason Contractors
Association of America (MCAA)

Asked about usage rates on various dust-control
methods



=Tt

R - D e R S e e R e R g e -

Sweeping compound
Floor grinder dust capture

Floor grinder wet method |

Handheld grinder dust capture

Jack hammer dust capture F
Jack hammer wet method r
Impact and rotary hammer drills dust capture | —
Walk-behind saws dust capture -

Wal-behind saws et metocs | —
Fiber-cement saw dust capture | ————
Handheld saw dust capture —
Handheld saw wet methods F
Stationary masonry saw dust capture |
Stationary masonry saw wet methods —
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Tools mentioned in 1926.1153 Table | show
more significant usage increase

Respondents not familiar with some tools

Cost, unfamiliarity, and productivity factors
most frequently named barriers to adoption

w?rf:r.



University of Massachusetts Lowell &
Center for Construction Research and Training (CPWR)
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Reactive Chemical Systems in Construction: Part
B Developing Data-Driven Interventions

May 25th, 2021

Dhimiter Bello, Sc.D., MSc.
Anila Bello, Sc.D., MSc
Kushal Biswas, doctoral student
Paridhi Patel, doctoral students
Rebecca Gore, PhD

UMass Lowell
Zuckerberg College of Health Sciences

Dhimiter_Bello@uml.edu



Alms
Aim 1: Identify tasks and application conditions with high exposures to

part B ingredients of reactive resin systems in construction

e Focus: Amine cross-linkers and catalysts, engineered nanomaterials, flame
retardants and solvents.

e Prioritize hazardous part B ingredients for field testing & identify alternatives
* Assess inhalation and dermal exposures

Aim 2: Evaluate effectiveness of exposure controls for Part B ingredients
e Urinary biomonitoring and cross-shift biomarker changes
e Urinary OS markers as global indicators of totality of exposures
e Determine relative contribution of different exposure pathways

Aim 3. Translate and disseminate the findings and promote best work
practices

e Pubs, presentation, webinars, alerts, safety cards: CPWR R2P, NIOSH, OccMed
clinics, ACC/CPI, ALIPA, Epoxy association



Approach

A. Workplace observations
e Site layout, job size,
* Worker activities, task duration
e Product composition (SDS)

B. Personal Inhalation exposures (task-based)
e Personal : CIP10-MI

C. Skin exposures
e Glove dosimetry

D. Biomarkers of exposures
e Urine collection pre- and post-shift
e Creatinine and specific gravity

E. Biomarkers of effects
e Oxidative stress markers — panel of eight markers
e Kidney function markers — panel of nine markers



| . CPWR [@®
Cohort I: Spray Polyurethane Foam insulation workers

Two —part reactive chemical system:
Part A — Isocyanate

Part B — Polyols, Amine Catalysts,
Flame retardants , Blowing Agents



Cohort II: Steel structure coating painters

HARDENERS:
AMINES & Polyols

EPOXY (BADGE)
or

ISOCYANATE
(pHDI, pMDI, pTDI,

| |
: |
! ‘ |
i + proprietary hybrid i : : i
- chemistries) - i Other |
: - I additives
....................................... |
. ,




Roadmap for part B assessment in coatings and SPF

1. Systematic review of product composition based on SDS (21 NEPCOAT
products)
e 57 chemicals in primers; 46 in intermediate layer; 51 in topcoat
e >10 amines; 33 solvents; >11 nanofilllers; 23 other additives

2. Frequency of use and content in products

09 OPFRs in SPF
O 15 amine catalysts in SPF
O 10 amine cross-linkers in coatings

3. Considerations of toxicity profile and regulatory standards
e Carcinogens, sensitizers, or chemicals of high concern



Completed work this past year

* OPFRs in SPF — chemical and statistical analysis in air, gloves, and urinary

biomarkers
e Completed statistical and data analysis of kidney toxicity biomarkers
e Completed urine analysis of OS markers

e LC-MS/MS method development for amines in SPF and coatings



= OPFR present In products used as the study?g%“

(SDS data)

Type of SPF Flame retardants as reported in the products

Foam
Cl Chemical Cas No. weight (%)
Closed cell Tris-(2-chloroisopropyl)-phosphate 13674-84-5 0-10%
0 foam (TCIPP)
O O Bis(2-chloropropyl)1-chloro-2-propyl 76649-15-5 0.1-1%
Cl /Y h IS/ Y\Cl phosphate
6 Brominated Flame Retardant Trade Secret 5-10%
Open cell foam Tris (2-chloro isopropyl) — phosphate 13674-84-5 30 - 60%
Tris-(2-chloro isopropyl)- (TCIPP)
phosphate (TC|PP) Roofing Chlorinated phosphate ester Trade Secret 3-7%
Injection Tris-(2-chloroisopropyl)-phosphate 13674-84-5 10 - 30%

(TCIPP)
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Additional flame retardants targeted for chemical analysis

Parent Compound

Urinary Biomarker

Tris (1,3-dichloro-2-propyl)
phosphate (TDCPP)

Bis(1,3-dichloro-2-propyl) phosphate
(BDCPP)

Triphenyl phosphate (TPHP)

Diphenyl phosphate (DPHP)

2-isopropyl triphenyl
phosphate (ip-TPHP)

p-isopropylphenyl phenyl Phosphate
(ip-DPHP p)

o-isopropylphenyl phenyl Phosphate
(ip-DPHP o)

m-isopropylphenyl phenyl Phosphate
(ip-DPHP m)

Tri (nonylphenol) Phosphite (TNPP)

Me
M \/\/L/O 0
o 0
B
r O/\(\/\ Me
Br Br Me
Br

3,4,5,6-Tetrabromo-1,2-
benzenedicarboxylic Acid 1,2-Bis(2-
ethylhexyl) Ester (Pyronil 45)

9



Biomarkers of flame retardant TCIPP in —
pre- and post-shift urine samples ~E

# Samples

Post

42

Coating 43

45

Pre- vs. Post- shift BCIPHIPP conc. in urine by activity
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Post-shift KIM 1 is significantly higher than pre-shift urine in
coating workers but not in SPF workers !l

KIM-1 (ng/ml) Pre vs. Post Ilevells of KIM-1 Ie_velsrby activity
SPF (n=7) 2- —(
Pre-Shift GM(GSD) 0.7 (2.8) ;
Post-Shift GM(GSD) 1.2 (2.1) . % F = .
Range 0.1-2.7 g l J
Mid-coat (n=10) g !
Pre-Shift GM(GSD) 1.3 (1.6) 2
Post-Shift GM(GSD) 2.9 (2.2) é 0
Range 05-71 .
Top-coat (n=20) ot
Pre-Shift GM(GSD) 1.4 (4.3) - ——— iop'-coat
Post-Shift GM(GSD) 2.7(2.1)
Range 0.01 — 8.9 P-value = 0.19 P-Value = 0.02 P-Value = 0.02

ltime O pre @ post |




Kidney Biomarkers = 3, +B,*Exposure biomarker + ¢

Coating workers

Parameter | Standard Error |1t- Pr. >t 95 % ClI

Est 3, Value
KIM-1
HDA (n=30) 0.18 0.08 2.17 0.04 0.01-0.34
Badge*2H20 (n=30) | 0.09 0.16 0.59 0.56 -0.23-0.41
OPN
HDA (n=30) 99.06 25.32 3.91 <0.05 47.19 - 150.92
Badge*2H20 (n=30) | 103.99 52.33 1.99 0.06 -3.21-211.2
Clusterin
HDA (n=30) -0.38 0.17 -2.17 | 0.04 -0.73 - -0.02
Badge*2H20 (n=30) | -0.11 0.33 -0.34 | 0.74 -0.79 -0.57

The rest of kidneys biomarkers were not associated with urinary exposure biomarkers !



Next steps

* Infrastructure bill and industrial
painters

e Comprehensive national biomonitoring
program for industrial painters

e Holistic approach to intervention
e Chemical exposures

Dehydration/heat stress

e Antioxidant defense

* Product selection/substitution

Example from copier operators study



Thank you for your attention

Q&A session
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NEXT STEPS IN RESEARCH
AND DISSEMINATION
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INCREASING AWARENESS OF
SAFETY AND HEALTH RISKS
AND SOLUTIONS



Nanomaterials in Construction:
Evaluating Exposures, Control Methods, and Training

CPWR's Research to Practice (r2p) Seminar and Partnership Workshop
June 314, 2022

Gavin West, MPH :
Director, Nanomaterials Research

CPWR [@®

THE CENTER FOR CONSTRUCTION
gwest@cpwr.com Photo credit: Neil Lippy RESEARCH AND TRAINING
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Big Nano Team

* Gavin West
e Sara Brooks
* Bruce Lippy
e Michael Cooper

e Leonard Burrelli

Mark Nealley
William (Bill) Kojola
William (Bill) Perry
Andreas Saldivar
Keith Rickabaugh




Today’s
presentation
will give an
overview of
progress for
each aim

1 Applications

2 Exposures

3r2p



Alm 1

Identify tasks
and materials
that could
result in
occupational
exposure to
manufactured
nanomaterials

elcoshe

:°"NANO:-

Construction Nanomaterial Inventory
www.nano.elcosh.org



http://www.nano.elcosh.org/

~100 products

added since last
year’s r2p
workshop,
bringing the total
to >800

o elcoshe

Construction Nanomaterial Inventory

o .. =— Product Categories (:j News/Info |j:‘| About

elcosh Home

i

Construction is seeing the introduction of remarkable new nano-
enabled products that are lighter, stronger, more wear-resistant and
better insulators. But some nanoparticles added to these products
may cause health problems and very little worker exposure
measurements have been collected, particularly in construction. That
is why CPWR created this inventory. We believe, at a minimum,
construction workers and contractors have a right to understand
which products may contain nanoparticles so they can better consider
the benefits and risks.

Enter search terms... Q

X90 Moisture Barrier MicroClean™
Solution Category: Coatings - mineral
surfaces

Category: Coatings - multi-surface

Company: USA Nanocoat
Nanomaterials: unspecified use of pany

nanotechnology

Company: Anabec

Product Categories

Abrasive blasting media (1)
Additives for asphalt (4)

Additives for coatings (38)
Additives for concrete/cement (26)
Adhesives (13)

Boiler additives (1) -

NEWS AND RELATED INFORMATION .

From ‘living' cement to medicine-delivering biofilms, biologists
remake the material world

Engineered living materials (ELM) are designed to blur boundaries. They use cells,
mostly microbes, to build inert stru...

Nano Matters: Using Nanotechnology to Make Concrete Stronger
and More Durable

In this episode of the "Nano Matters” podcast, Ange Akono, Assistant Professor of
Civil and Environmental Engineeri...

Nanoscale window coating could help reduce energy costs

Double-pane windows, which sandwich a layer of insulating air, can offer
improved energy efficiency over single-pane wi...



http://www.nano.elcosh.org/

Many exposure scenarios exist based on
typical product use

DU c J)1€E U JLE o o]0 O J1€C U DLE O
dLE : U J U - - O U dLE : U DU - - O U
Insulation handling, application, cutting Drywall cutting and installation
Additives for coatings weighing, mixing Miscellaneous various
Roofing cutting, drilling, nailing HVAC spraying and manual application
Lubricants spraying or manual application to Prepregs mechanical abrasion

construction equipment and tools

Surface preparation

dermal exposure during handling, spray
application

Weatherproofing
membranes

cutting and installation

Thermal sprays

welding, grinding thermal spray coated
substrates

Additives for asphalt

weighing, mixing, milling, paving

Adhesives

application, removal, separation or
machining of bonded substrates

Caulking

installation and removal of windows,
door frames, masonry columns

Additives for cement

weighing, mixing

Joint Sealants

removal and renovation, mechanical
abrasion of adjacent materials

Flooring

cutting and removal

Lumber

sanding and sawing

Glass and solar panels

cutting and installation

Boiler additives

cleaning and repairing boilers and
boiler surfaces

Metal

welding

Fasteners

little or no exposure potential

Weld overlays

welding

Fuel Additives

construction equipment exhaust




We last
published a
summary of

the inventory
data in 2018

1 T THE CENTER FOR CONSTRUCTION
crwr [ @ E TSR
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THE U.S. CONSTRUCTION INDUSTRY AND ITS WORKERS

SINTH EDITION eChart Book 2018




We teamed up with the Data Center this
year to develop a new nano data dashboard

(@

INTER FOR CONSTRUCTION
RESEARCH AND TRAINING

COVID-19 Vaccination in Construction*
1/3/2021 4/24/2022
q D

. . Il 2!l Other Occupations
Vaccination rate by state**

Vaccination rate by occupation Bl Construction

Month/Year
April 2022

30

Y of Worlk...

s 272
2017 \
272
3 272
s 222
222

0

' o

y

B
<

A

lan 2021
Apr 2021
Jul 2021
Oct 2021
lan 2022
Apr 2022

5 ) Booster rate™**
o . )
o T b ‘h'-, Pct Vaccinated

L
W a1 S

All Other Occupations: Construction:

73.6%" 56.2%"

© 2022 Mapbox © OpenStreetMap



The dashboard will summarize data from the
Inventory and possibly safety data sheets

Adhesives
Surface preparation

What would be
helpful to see on
the dashboard?

Glass and solar panels

Roofing

Flooring

We’'d be happy to
hear from you!

Lubricants

Additives for concrete/cement

Cement
Insulation

Additives for coatings

Other
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You might
remember
the study we
published on
silver
nanoparticle
exposure If
you attended
last year’s
workshop

Jl:lul.-nl-ll : _
# CURRENT INTELLIGENCE BULLETIN 70
Occupational -

of
En\fi ronmenta | Health Effects of Occupational
. e Exposure to Sllver Nanomaterials
Hygiene "
-— _|

https://doi.org/10.1080/15459624.2021.1910277

https://www.cdc.gov/niosh/docs/2021-112/default.html



https://doi.org/10.1080/15459624.2021.1910277
https://www.cdc.gov/niosh/docs/2021-112/default.html

We followed up on that study this year with
a Key Findings document and a Toolbox Talk

Overview

Humans have known about the antibacterial
properties of silver since ancient Greece.

Today, manufacturers of construction products are
using silver nanoparticles (AgNPs) to enhance an
increasing number of materials, including lumber,
flooring products, paints, and coatings. However,
exposure to AgNPs may pose a health risk, and
previous research has not evaluated this exposure
risk among construction workers. The National
Institute for Occupational Safety & Health (NIOSH)
recently evaluated over 100 studies of silver
nanomaterial toxicity and derived a recommended
exposure limit (REL) of 0.9 pg/m® as an airborne
respirable 8-hour time-weighted average

CPWR KEY FINDINGS FROM RESEARCH

Risks to tradespeople from
spraying biocidal paint with
silver nanoparticles

Occupational exposure risk while spraying
biocidal paint containing silver nanoparticles

Gavin H. West, Fatima I. Castaneda, Leonard G. Burrelli, Daniel
Dresser, Michael R. Cooper, Sara B. Brooks, and Bruce E. Lippy.
Journal of Occupational and Environmental Hygiene, 2021.

Key Findings

Prior to air sampling, no silver was detected in the conventional paint, while silver
nanoparticles (AgNPs) from 5 to 20 nanometers were detected in the biocidal paint.

Respirable silver concentrations were below detectable limits but greater than
zero, given that free AgNPs were observed in air samples using a microscope.

AgNPs observed by microscopy were primarily contained within larger paint spray
droplets.

Spraying either type of paint posed a risk of exceeding occupational exposure
limits for total particulate, depending on task duration.

Spray painting did not pose a risk of exceeding occupational exposure limits for
total silver, AghPs, nor respirable particulate. The low likelinood of exceeding the
recommended exposure limit for AgNPs was related to the low level of respirable
particulate generation.

https://www.cpwr.com/research/published-

research/key-findings/

ey
CPWR [ ' n nd Spray Painting and Cutting Concrete Block

el / .\ W '@  Coated with Nano-Enabled Silver Paint

https://www.cpwr.com/research/research-to-

practice-r2p/r2p-library/toolbox-talks/



https://www.cpwr.com/research/research-to-practice-r2p/r2p-library/toolbox-talks/
https://www.cpwr.com/research/published-research/key-findings/
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After many unpredictable delays, it was
great to get the band together again!

y M 1%




Omicron delayed plans to conduct the

study in January

-~ New cases and deaths

From The New York Times - Last updated: 21 hours ago

New cases ¥
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The IMI facility required masking and
COVID- 19 vaccination
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Photos by Neil Lippy







Multi-Purpose€

Ready-to-Use

e

CONCRETE ADDITIS

Ifferences In the concrete
with graphene were
obvious
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Photos by Neil Lippy , Photos by Gavin West

We collected air samples while varying tasks
and engineering controls
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The Graphene Council
Interviewed Dr. Andrew
Maynard about
graphene toxicity

* Brown University study indicated edges of
graphene platelets could cut or pierce
human lung tissue.

* They placed the graphene next to lung,
skin, and immune cells in a petri dish.

* “The vast majority of research papers on
nanomaterial toxicity have focused on
precursor materials, and not materials
released from a matrix... Graphene
embedded in a polymer matrix would most
likely become irreversibly bound to the
polymer for instance. But it's possible that
ill-conceived uses might lead to small
clusters of platelets entering the lungs.” —
Andrew Maynard


https://www.thegraphenecouncil.org/page/GrapheneToxicity

Preliminary results from the CPWR study
show releases of unbound graphene

634958 JS Held Graphene_003.jpg
634959.3

Graphene and other particles

Cal: 0.003702 pmipix

13:40 411172022 AMA Analytical Services, Inc
Andreas

Saldivar
Camera; NANOSPRTE, Exposura: 840 [ms) x § drift framaes, Gain: 1, Bin: 1
Gamma: 1.00 No Sharpening,. Normal Contrast




Special thanks to our partners and
collaborators!

International Masonry Institute (IMl) NIOSH

Anthony DiPerna Jenny Roberts
Dave Wysocki Emily Lee
Pete Kohl Vamsi Kodali

Ricky Frank Kelly Fraser

Joe Pugliano Aaron Erdely
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People continue to use the eLCOSH nano
Inventory and download nano toolbox talks

B eLCOSH Nano Page Views B Toolbox Talk Downloads
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Our next toolbox talk will focus on
Incidental versus engineered
nanomaterials

Photo credit: J. Vinton Schafer & Sons, Inc. and CCBC



Notab_le Ye_arg’s Outcome: §® S
1 nano inventory data to
orofessionals across. th

- L
'3 " F-l- .'. [

Image DﬁE SR Salt Wgste Processm-g FaC|I|ty -
ol Courtesy Of-ﬁc,e'lg”? Enwronmental Ma.rragement




NI1OSH researchers documented serious problems
with nanomaterial safety data sheets

60 need significant
improvement

50

40

30

Number of Safety Data Sheets

20

need improvement
10

0 I -

satisfactory

Hodson, Eastlake & Herbers (2019) https://doi.org/10.1016/j.jchas.2018.10.002



https://doi.org/10.1016/j.jchas.2018.10.002

We will be launching a new website this year to help people write
more informative safety data sheets for nanomaterials

SDS Nanomaterial Evaluation - Product Info

Section 1: Identification

Section 2: Hazard Identification

I Section 3: Composition/Information on

Ingredients
Section 4: First Aid Measures
Section 5: Fire-Fighting Measures
Section 6: Accidental Release Measures
Section 7: Handling and Storage

Section 8: Exposure Controls and Personal

Protection
Section 9: Physical and Chemical Properties
Section 10: Stability and Reactivity
Section 11: Toxicological Information
Section 12: Ecological Information
Section 13: Disposal Considerations
Section 14: Transport Information
Section 15: Regulatory Information

Section 16: Other Information

Company: CPWR, Product: Nano Test Product, Date:, Identifier:

Section 3: Composition/Information on Ingredients

15 of 63 Questions Completed

@®Yes ONo ON/A

(Select “N/A" if product contains no stabilizers or impurities.)

OYes @ No O N/A

If this product is surface coated, are any hazards and characteristics of the coating noted in the SDS?
(Select "N/A if product is not surface coated.)

OYes @ No O N/A

content exceeds the cut-off concentration limits specified for health hazards in the GHS, or (2) presents a health risk below the
cut-off level. (For an explanation of cut-off concentration limits, see (UN 2019, 1.5.3.1). The cut-off concentration varies
depending on the material’s health hazard classification (for example, 1% for acute toxicity and 0.1% for carcinogenicity).

® Yes O No



We delivered two nanomaterials awareness
train-the-trainer sessions this year

CPWR [®

THE CENTER FOR CONSTRUCTION
RESEARCH AND TRAINING

Annual Trainer Enhancement




Among respondents to our follow-up survey six
months after the CPWR Trainer Enhancement:

e 50% used CPWR Info to train workers on nanomaterials
during the past 6 months

e 25 courses taught
e > 600 workers trained

* 71% said CPWR info on nano was “definitely” helpful for their
students

* 29% said it was “probably” helpful



Thanks!
Questions or
comments?
Gavin West, MPH
gwest@cpwr.com
301-495-8522
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COMMUNICATIONS CORE

Bill Wright
Director of Communications

Sharretta Benjamin
Communications Coordinator

Tyler Simpson
Communications Specialist (shared with r2p)

CPWR [@®

THE CENTER FOR CONSTRUCTION
RESEARCH AND TRAINING

r2p Seminar

Washington,
DC

6/3/2022
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Three New Data Dashboards
on Construction Worker Injuries
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Analytics Dashboards

¥ r - lick here to change dat
CPWR [® Google Analytics ik oo
Data Visualization Apr 18, -May 17,
RESEARCH AND TRAINING
Google Analytics
Page ->
Unique Users Total Sessions Unique Pageviews Avg. Session Duration Bounce Rate
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Analytics Dashboard — Search
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THE CENTER FOR CONSTRUCTION
RESEARCH AND TRAINING

Internal Search terms

Search Term Unique Searches v

1. toolbox talks

2 Toolbox talks

3. tool box talks
4. silica

5. heat

6. opioids

7. toolbox

8. fall protection
9. toolbox talk

10.  highways worker
Y

safet

11.  mental health

12. ppe

13, falls

15.  noise
16.  struck-by
17. FSL

18 struck by

10 hnt westhar
Grand total

o
INDIE

SOLUTIONS

4. alert cards

58

1-20/773 ¢ >

https://indietechsolutions.com

info@indietechsolutions.com

1

3

4.

6.

23

8

9.

10.

1.

12.

13.

14.

15.

16.

18.

19.

Google Analytics
Data Visualization

Google Search terms

Query Clicks ~
cpwr 608
cpwr toolbox talks 165
toolbox talks 72
tool box talks 45
center for construction research and training 37
cwpr a5
construction site safety checklist 31
foundations for safety leadership 3
proteccién auditiva charla 30
icra training 27
construction safety checklist pdf 26
cpwr toolbox talk 26
proteccién auditiva charla de seguridad 23
construction site safety checklist pdf 22
free toolbox talks 22
the center for construction research and training 21
cpwr osha portal 20
construction safety checklist 18
areas of the body with high absorption rates 18
Grand total 11,206

Impressions

972
199
4146
1,807
59
131
725
46
125
265
69
34
104
66
473
32
32
353
138

641,822

click here to change date range

Apr 18,2022 - May 17, 2022

Google Analytics Page -
>

Average Position

1
1
10.58

9.53

1.81
436

1.07

3.95
33.47

1-20/24556

CTR %

<

62.55%
B82.91%
1.74%
2.49%
62.71%
26.72%
4.28%
67.39%
24%
10.19%
37.68%
76.47%
22.12%
33.33%
4.65%
65.63%

62.5%

13.04%
1.75%
>
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16,000

14,000

12,000

10,000

8,000
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2,000

7,920

Fall 2019

Subscribers to Update

11,072

Fall 2020

13,379

Fall 2021

14,161

Spring 2022

9/19-9/20
+39.8%
9/20-9/21
+20.8%
9/21-4/22 + 5.8%
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Social Media

Fall 2019 Spring 2022 Change

0 2,804 (2020) 3,501 +25%

1,062 2,426 +128%

, 1,917 2,893 +51%

O 5 483
u As of Spring 2022: 177 videos
: CPWR [_.
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Audiences for our annual mailing:
e Staff at:

* ENR 400 (general contractors)

e ENR 500 (design firms)

e ENR 600 (specialty contractors)
o Safety consultants/trainers
 Apprenticeship trainers

e Academics

Jore:
RRRRRRRRRRRRRRRRRRR



120

100

80

60

40

20

Media Stories

Topics

T I

Fall 2019 Fall 2020 Fall 2021 Spring 2022

COVID-19
Falls

Mental Health
Struck-By
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Research

Current Project

Prevention through Design
e 10 Interviews

* Quantitative survey with 210 architects, 122 engineers
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Coordinating and Promoting

CPWR [@® ]l = P
i Data Bulletin
Construction Worker Mental Health £1
During the COVID-19 lemic

NTAL HEALTH CRISIS IN
% %ENS TRUCTION INDUSTRY:

HOW CAN WE RESPOND?

ASPHALTPRO

expeniences—that paople arant shways ready to talk about. The team et Ay Paving

heads in Augus! 2021,
The Mental Health Crisis in the \

Construction Industry: How Can...

Together,

By 2019, suicide had become the leading

cause of death in the construction industry,...
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-CPWR [@

THE CENTER FOR CONSTRUCTION
RESEARCH AND TRAINING



Communications

Questions?
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