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Breakfast
Welcome & Introductions
Updates from Our Partners

Research Session #1: Intervention
Evaluation Outcomes

Break

Research Session #2: Lessons Learned
from Research & Implementation

Lunch

Workshop #1: Moving Beyond
Dissemination — Identifying Key Factors for
Successful Industry Adoption

Research Session #3: Research to Practice
Projects

Break

Workshop #2: Preventing Suicide
and Overdose Fatalities in Construction

Reception



Updates from
Our Partners

G. Scott Earnest, PhD, PE, CSP
Associate Director for Construction, Office of
Construction Safety and Health, NIOSH

James Frederick
Deputy Assistant Secretary, OSHA,
US Department of Labor




National Institute for Occupational Safety and Health

NIOSH Construction Program Update

Scott Earnest, PhD, PE, CSP
Director, NIOSH Office of Construction Safety and Health
Manager, NORA Construction Sector

Doug Trout, MD
Deputy Director, NIOSH Office of Construction Safety and Health

Christina Socias-Morales, DrPH
Research Epidemiologist, NIOSH, DSR

Scott Breloff, Ph.D.
Senior Biomechanical Research Engineer, NIOSH, DFSE
5! June 2024

NIOSH Office of Construction Safety & Health



NORA Construction Sector Work Groups

Co-Chairs:
Rich Trewyn

Co-Chairs:
Brad Sant

Alanna Klein

Cheryl Ambrose

Monthly Zoom meetings
*If interested in joining, reach out to Doug Trout DTrout@cdc.gov



mailto:egarza@cdc.gov
http://stopconstructionfalls.com/
https://www.cpwr.com/struck-by-hazards

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

National Stand-Down to
Prevent Struck-By Incidents

Mobile, AL « April 15, 2024 « 1:30 PM CDT

— NATIONAL —

WORKZONE
INFORMATION

N



https://www.cpwr.com/struck-by-hazards
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2024 Stand-Down to Prevent Struck-by Incidents Webinar: ki
Developing and Enforcing Internal Traffic Control

Welcome: Bradley M. Sant, JD, CSP, ASP, Senior Vice
President of Safety and Education, ARTBA
Moderator: David Fosbroke, Research Statistician, Division
of Safety Research, NIOSH
Panelists:
* Mandy Kustra, Safety Director, Ajax Paving
* Olja Correa, MBA, Compliance Assistance
Specialist, Tampa Area Office, OSHA
* Phillip Russell, Board Certified OSHA Attorney for
Contractors, Ogletree Deakins
* Travis Parsons, Director of Occupational Safety &
Health, Laborers’ Health & Safety Fund of North
America

APRIL 15- ”J -
NATIONAL STAND DOWN (ORI
TO PREVENT STRUCK-BY INCIDENTS ‘ﬁﬁ“f
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https://www.cpwr.com/struck-by-hazards

March 19, 2024

2024 Ladder Safety Month Webinar
Safe Ladder Use in Construction

NATIONAL
SAFETY

7
Doug Trowt

Hosted by CPWR & the National Campaign to Prevent Falls in Construction with partners...

Moderator: Douglas Trout, MD, NIOSH Office of Construction Safety and Health
TO PREVENT FALLS

IN CONSTRUCTION

Panelists:
Kurt Beschorner, Ph.D., Associate Professor, Department of Bioengineering, University of Pittsburgh
Chad Lingerfelt, Director of Training and Jobsite Safety & Security, Werner Co.
Richard Trewyn, Director of Risk Education and Training, NRCA
Mike Van Bree, Vice President of the American Ladder Institute

Simultaneous Interp ion (Inglés a

1. In your meeting/webinar controls|click Interpretation Q{D hagaclicaquiy
seleccionar

2. Click the language that you would like to hear. espaniol

3. (Opticnal) To hear the imterpreted language only, click Mute Original Audio.

Play (k)

Tuesday, May ;Ih at 2:00 pm Eastern (1 hour)
2024 OSHA-NIOSH-CPWR National Safety Stand-Down to Prevent Falls in Construction Webinar
Beyond Fall Prevention Planning: Being Prepared for Fall Rescue Stop Fa"s Stand_Down

Falls can occur in the blink of an eye, even when being careful and using proper fall prevention and protection methods. If

a fall does occur and a worker is suspended in a harness for longer than a few minutes, a lack of circulation can lead to " Plan a tOO!bOX talk or Other Safet\/ aCIIVItY
nausea, unconsciousness, suspension trauma, and even death. It’s critical to have a rescue plan that includes more than ® Take a break to talk about how to prevent falls
just calling 911 — especially because of these time limitations. - PTOVidE training for a” WOerrS

As part of this year’s National Safety Stand-Down to Prevent Falls in Construction, CPWR - The Center for Construction
Research and Training (CPWR), the National Institute for Occupational Safety and Health (NIOSH), and the Occupational
Safety and Health Administration (OSHA) are hosting this virtual event devoted to educating employers and crew leaders

on how rescue planning can save lives. Attendees will learn more about identifying a competent person to lead fall For more information:

prevention and rescue planning, incorporating key components of a rescue plan into the pre-job planning process, and osha.gov:"PreventFaHs - #Sta dDowndSafety
using FREE resources and templates to tailor your plans to each unique jobsite.

- 1-800-321-OSHA (6742) = TTY 1-877-889-5627

* Scott Earnest, Ph.D., PE, CSP, Associate Director for Construction, Office of Construction Safety and Health, NIOSH \ "“-‘ ! \
OSHA [EIE mosifl] covile /-h\

¢ Timothy S. Irving, Deputy Director, Directorate of Construction, OSHA
* Richard Trewyn, Co-Chair, NORA Construction Sector Council Falls Work Group
* Chris Trahan Cain, CIH, Executive Director, CPWR

Safwty Pays. Falls Cost




National Falls Prevention C

2024 National Campaign to Prevent Falls in
Construction & Safety Stand-Down

Scott Earnest, Ph.D., PE, CSP

Associate Director for Construction, Office of Construction Safety and

Health, NIOSH
Timothy S. Irving

Acting Director, Directorate of Construction, OSHA

Richard Trewyn

Co-Chair, NORA Construction Sector Council Falls Work Group

Chris Trahan Cain, CIH
Executive Director, CPWR

1. Fall arrested by a harness

2. Blood flow impeded by leg
straps and gravity

3. Blood collects in large leg
muscles

4. Blood return to heart
decreases

5. Heart rate increase and
hormone release from pain
and danger response

6. Heart pumping action reduced
because of decreased blood
return

7. More blood collects in legs

8. Heart rate and blood pressure
decrease

9. Blood flow to brain decreases

10.Victim loses consciousness

11.Blood flow to brain continues
to decline dangerously

12.Brain damage

13.Death

OSHA

Suspension Trauma

~
e et
THE CENTER FOR CONSTRUCTION
RESEARCH AND TRAINING

« Can occur when legs
don’t move and legs
are lower than the
heart

» May be complicated
by other injuries from
a fall, such as a neck
trauma, broken
bones, cuts, etc.

ampaign Kick-off

THANK
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PREMIER LUNA!  cmveE
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LABORERS'

——
NAHB.

Hatlonal Association
of Home Busilders

NCCCO iz Witk finsc &

https://stopconstructionfalls.com/ e B BB
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falls-campaign-leaders/

miércoles 8 de mayo de 2024 a las 2 pm hora del este

Evento de la Campaiia Nacional de Prevencion de Caidas 2024

Las caidas son la principal causa de muerte relacionada con el trabajo en la construccidn, pero no liene por qué ser asi.
Todas las caidas se pueden prevenir. Inscribase en el seminario web para la Campaia Nacional para Prevencién contra
Caidas 2024 para aprender sobre andlisis de riesgos, mejores pricticas de prevencidn, efecto del peso en una caida y el
sindrome del arnés. Participe junto a muchos otros trabajadores y trabajadoras de todo Estados Unidos y Puerto Rico. Una
colaboracién de OSHA, NIOSH, CPWR y OTIECs: la Administracién de Seguridad vy Salud Ocupacional (OSHA) de Estados
Unidos, el Instituto Nacional de Seguridad y Salud Ocupacional (NIOSH) de Estados Unidos, “The Center for Construction
Research and Training” (CPWR), el Instituto de Educacion Ambiental de la Universidad Ana G. Méndez en Puerto Rico /
Atlantic OSHA Training Center (el AOTC es un OTIEC, Centro Educativo autorizado por el OSHA Training Institute), “Center
for Public Health Workforce Development™ de Rutgers University, la Asociacién de Contratistas Generales (AGC) Capitulo
de Puerto Rico y “Associated General Contractors of America”™ (AGC).

Libre de costo. Espacios limitados. Habré un tiempo para conteslar preguntas de los asistentes,

pulse aqui para registrarse




NIOSH Science Blogs

'@ B ] @ Ceniers for Disease Confrol and Prevenion Search Q
CDC 24/7: Saving Lives, Protecting People™

Using Internal Traffic Control Plans to Prevent

Construction Worker ]njuries and Fatalities in Work

. Zones

April 10, 2024 by Amber Trueblood, David Fosbroke, Ryan R. Papariello, Mancy Romano, Scott Breloff, Scott Earnest, Douglas Trout

NIOSH Science Blog: The Problem of Falls from Elevation
in Construction and Prevention Resources

Struck-by injuries are the leading cause of nonfatal injuries and

e : Fatal O ti 1 Injuri t Road Construction Sites by
May 1, 2024 by Christina Socias-Morales, DrPH; G. Scott Earnest, Ph.D, PE, CSP; Jessica Bunting, MPH; Rosa Greenberg, MPH; Scott P. Breloff, Ph.D; Asha second most common cause of fatalities among construction [:d:str;“;m]"::;oz?""“ IR St
Brogan, MS; Douglas Trout, MD, MHS workers. From 2011 to 2022, there were 1,462 fatal occupational ’
injuries that occurred at road construction sites .[1] Of these, 68% j—

(n=1,000) were among workers in the construction industry (See
figure) followed by workers in transportation and warehousing
(11%; n=168) and professional and business services (9%; n=132)
industries. Forty-four percent of the occupational fatalities at road
construction sites (n=650) involved a worker struck-by a vehicle in a

The Current Situation with Falls

In 2022 falls from elevation represented approximately 81% of all fatal and 20% of all nonfatal
slips, trips, and falls for all industry workers (BLS 2023a, BLS 2023b). Many of these falls

Industry

M Construction

M Professional and business services*
Transportation and warehousing

M Other

occurred in the construction industry, and significantly impact construction employers, work zone. '
workers, and their families. In fact, construction workers made up nearly half (49%) of all fatal - Y
*Averaged fatalities in 2019 and 2021, to produce an estimate for 2020 due to
occupational slips, trips, and falls (BLS 2023). Since 2013, construction workers have suffered . missing data.
. T - :1US. f ics, 2011-2022 f
approximately 300 fatal and 20,000 nonfatal fall-related injuries per year (CPWR 2024). Four Nat|°na| SafEty Sta nd DOW” to 3‘;‘;;;;;‘,,21?g;j;‘:sﬁ,,,L.j”""._.?‘ff"‘_'“ 0” _.'.:.', |,f,fms° o

StopConstructionFalls.com Calculations by the CPWR Data Center.

out of 10 of the Occupational Safety and Health Administration’s (OSHA) top citations involved
falls, including general fall protection, ladders, scaffolding, and fall protection training.

Prevent Struck-by Incidents

The National Safety Stand-Down to Prevent Struck-by Incidents is
being held during this year's National Work Zone Awareness Week,
April 15-19, 2024, The week will kick off with a Stand-Down on
Monday, April 15 in Mobile Alabama at 1:30 pm. Watch on
YouTube.

Roofing contractors, residential building construction, and commercial/institutional building construction had the highest
number of fatalities in 2022 compared to previous years and other industries (CPWR 2024). In addition, approximately 70% of
all fatal falls in construction occurred to those working for employers with less than 10 employees (CPWR 2024).

Awebinar, Developing and Enforcing Internal Traffic Control Plans,

Causes of Falls

Construction | Blogs | CDC
Y R



https://blogs.cdc.gov/niosh-science-blog/category/construction/

New FACE Reports and Videos

KENTUCKY e
State FACE Program c:a M ’

Fatality Assessment & Control Evaluation

Kentucky Injury Prevention and Rescarch Center
Bora fide agent for Kentucky Department for Public Health

333 Waller Avenue, Suite 242 - Lexington, KY £0504 - 859-257-5839
KENTUCKY s
cﬁcs - REPORTH: 23KY096 REPORT DATE: November 3, 2023

,,I_r’_/_/ Stat_e FACE ngram INCIDENT HIGHLIGHTS

Fatality Assessment & Control Evaluation

Kentucky Injury Prevention and Research Center g DATE: Carpenter Dies After Fall from 6-Foot

Bonafide agen for Kentucky Department for Putlic Health W August 9, 2023

333 Waller Awenue, Suite 242 - Lexingion, K 80504 - 85%-257-5839 Ladder—Kentuc ky

] TIME:
REPORT#: 23KY005 REPORT DATE: 12/12/23 @ 2:45 p.m.
ESINCIDENT HIGHLIGHTS SUMMARY
. . - On August 9, 2023, a 52-year-old carpenter (victim) and his co-
VICTIM:

@ DATE: Roofer in Boom Lift Electrocuted b\" - 52-year-cld Hispanic worker were obtaining measurements in preparation for a plywood
January 17, 2023 Overhead Electrical Line — Kentuckv ‘ carpenter installation project in a restaurant being constructed. In the process,
T — - the victim's ladder overturned and he fell and struck the concrete
TIME: INDUSTRY/NAICS CODE: surface below.

®-

Finizh carpentry contractor

12:11 p.m, SUMMARY
/ 238350

Two roofers were using a telescoping boom |ift to descer
VICTIM: whan they contacted overhead electrical lines. The head
operator, 3 27-year-old roofing worker, contacted one of

READ THE FULL REPORT= (p.3)

b

EMPLOYER:
Finizh carpentry contractor

27-year-old roofing worker

limes and was fatally electrocuted. The other roafer in the
INDUSTRY/NAICS CODE: male, suffered 2nd degree electrical burns to his left elbc CA Ll FORNIA cRCE m.:"‘..'.'—".o"“"'! i-,_,-

CONTRIBUTING FACTORS
ii hand. State FACE Program SAFETY & TRAINING: Key contributing factors identified in this investigation include:

‘.
r No formal program e Unrecognized job hazards,

ﬂ Roofing
contractors/238160 ~ BEAD THE FULL REPORT> (p.3) Fatality Assessmunt & Control Evaluation
s -_— alifienia Deg ! Pubiic Health * Safety training,
EMPLOYER: RS0 Maring Bay Py, -3, Richmand, CA 94504 SCEME: . . 3 . .
h foori ot CONTRIBUTING FACTORS 510-620-5757 - fax 510-620-5743 Commercial restaurant Reaching outside ladder side rails.
oofing contractor PR e . -
Key contributing factors in this REPORTH: 22CA003 REPORT DATE: November 1, dining room
= ] SAFETY & TRAINING: » Overheod electrical hazards in weork orea INCIDENT HIGHLIGHTS LEARN MORE> (p.9)
L B *  Windy conditions Day Laborer Dies in a Collapsed Trench Bei LOCATION: ECOMMIENDATIONS
Unknewn ized fi DATE: Kentucky
o [rposureto energized fnes Dug to Repair a Sewer Line — California
#  Lack of appropriate personal protective equipme September 14, 2022 4 P
m SCENE: »  Need for electrical hazards training SUMMARY
Commarcial office building .LEARN MORE> (p.9) '”\_"E’ i i . .
E— 11:30 a.m. On September 14, 2022, a 34-year-old Hispanic day laborer, along
LOCATION: with three other day laborers, dug an eight-foot-deep trench to
Kentuck RECOMMENDATIONS VICTIM: expose a damaged sewer line. Unexpectedly, while digging, they
entueky 3d-year-old day laborer exposed and broke a water line. Water and dirt filled the trench and
- created a thick mud. The victim became submerged under the mud
:,I‘:DU:.IRY{I\IM(_.S CODE: ardd was unable to be extracted by co-workers or réscue personnel.
umbing / 238220 READ THE FULL REPORT= (p 3]
EMPLOYER:

CONTRIBUTING FACTORS

Plurmbser
® Lack of competent person onsite.

SAFETY & TRAINING: # Permits were not requested or issued for the work being ‘ \\

O PREERMEOGEH

Mone performed.
- » Workers were in an eight-foot-deep trench with no shoring. ~ - = Sy
S vt « Water line was not turned off before or during work. Barb Epstlen, Fatality Investigator and Outreach Specialist (form
alkthrough within a « Lack of training f K int hi fety. . ; : : 4 L ;
mobile hore park ||,q;i~‘:m::';n,mg,_:‘m[ erenirenching saiety 0w Fatality Assessment and Control Evaluation Program (FACE) Michael Fiore, Director
LOCATION: 3 : ~ ) hu Fatality Assessment and Control Evaluation (FACE) Program
California RECOMMENDATIONS |‘ '

{=c K N I |

CDC - NIOSH Fatality Assessment and Control Evaluation(FACE)Program: Investigation Reports - NIOSH Workplace Safety and Health Topic



https://wwwn.cdc.gov/NIOSH-FACE/Default

Articles of Interest- Falls

| SN L J

b N

& not & surprize: Falls continue to be the leading canse
death in the construction industry
A recent report from CPWH — ‘The Center for Con-
struction Wesearch and Training shows the aumber o
Fatal falls in the industry rose mvore than 50% during &

I dy ey a difficult fsswe and ity hard to change,
quite frankly” sakd G. Scott Eamest. sssocinte director
of the NIOSH Office of Construction Safily and Health.
“We're just trying to communicate with the industry at
large on the steps they shoubd take to prevent Galls in the
uture”

Here are five factors that contribute to o
worker falls.

truction

ot making time for safety

CPWR ssulysis of Burvau of Labor Statistics data

und that 397 fatal falls to a lower level ocourred in the

nstruction Industry in 2022 That's & 52.7% increase
from 2001,

Especially valnerable. workers employed by smaller
construction compankes. CPWR eays 70% of the fatal
falls vecurred within arganizations with 10 or fewer
erinpdiryers.

Why?t

“1 think some of it relates to the fact that they're so
busy jusst trying Lo get the next job,” Earnest said. “Some
of these small businesses are not putting th: resources
ansd the time into safety because they're so busy just try
ing 10 go from one jobs to the next and bring money into
the ongan zation.

“Ard for that matter, that could be the case with the
warkers, too, where they're just trying to put food on the
table for their family, so they're not really taking time to
really comider their own safety”

The 1ith annual National Salety Stand-Down to Pre
vent Falls in Construction = an inititive created by
NIOSIL OSHA and CPWR - i slaled for May 6-10 (sce
boxk A poster created for the event encourages employ-
e o
o Trabn all workers
o Plan a toolbox Lalk or ather safety activily.

» Take a break to talk about how to prevent

wearing PPE
22 CPWR survey of 495 people who either were
mvolved in, witnessed or investigated a fall inci-
showed that workers who believed full protec
thon was required by thelr emplover were cight times

“What we hear & kot from contractors is: “Well, we pro-
vide the fall protection and then | come to the jobsite and
Wt's still on the truck, The workers arent using in, They
have a brand-new harmes and i#t's on the ground wl
they're on Uhe rool” sakd Josseca Bunting. director of the
Besearch to Practice inftiative at CPWR. “While this may

ticn, Uven they Tl do it

“They have 1o be trained on its use. They have to know
that it’s required by r emplayer. and there's th
expectation from their leadership”

Doug Trout, deputy director of the NIOSH (fice of
Construction Safety and Health, says employers should
examine the safety climate at their jobsites, Do workers
perceptions of what the company suys o writes about
safety amd health align with whal's practioed?

“That's something employers can be working o rege
larly 1o decrease falls and improve all safety and health
bsmies om the job,” Trout mald

cusing on leading edges
redquires workers constructing beading edges
o fot above o lower level to be protected by
Biil, safety net or persanal fall arrest system.
Experts find, however, that because the opportunity
for overhead anchorage doesn’t exis, workers may tie off
ut oot level, This can lead 1o problesms. Although ANSI
Class T selfretracting lifelines designed for leading-edge
use are tested Lo withstand greater fall forces, those not
mpproved for sbrashve-edige use may eventually feay - and
nip,

1's still & commyplicated topic becanse llul re really “n:
agreat H salution out there,
“It in an area, | think, that needs some more research and
that maybe could benefit from some new advancements
from manufacturers. 11's a chalienging ioue 1o address.”
The receind death of & worker whine lanyard wad sev-
ered by an exposed edge as be fell prompted OSHA to
ssnit @ haearn el Rl
* Mentity and document all potentislly hazardous
ediges during the safely evaluation and walkarou
at the jobsite.

* When poss
could conta
occurred,

wvoid working in areas where lifelines
potentially hazardous edges if o fall

« Wentify possibile salstions to prevent establishing
anchors at foot level,
« Protect lifelines and lanyards sgainst being sove

WORKER PROTECTION
Peer-Reviewed
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FIGURE 2

REFINED HIERARCHY OF
CONTROLS FOR WORK AT HEIGHT

Best option
(safe even with poor supenvision)

Central option

Harness based fall amest system

‘Worst option
(2 lot of supervision required)

for

Note. Adapted from ANSI/ASSP 7359.2-2023,
Fall
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Inc., 2023.
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FIGURE 1

COMPARISON OF WORKPLACE FATALITIES BETWEEN U.S. & U.K.

Average rate of workplace fatalities calculated over the past decade

U.S, average rate of U.K. average rate of
warkplace fatalities: 3.5/100,000 ‘workplace fatalities:

First 15 members of EU
average rate of workplace < 1.5/100,000
fatalities:

United States
GDP": 20.81 trillion USD GDP*: 284 trillion USD
Total fall fatalities; 805 Total fall fatalities®: 3%

Total workplace fatalitiess 4,766 Total workplace fatalities®: 142

MNote. Adapted from LIB Inc.

2*World Economic Outlook Database,” by International Monetary Fund, 2022; ™ Work-Related Fatal Injuries in Great Britain,” by U.K. HSE, 2022; and

“Injuries, lnesses and Fatalities,” by U.S. Bureau of Labor Statistics, 2022.

Comparison
GDP": 7.8x
Total fall fatalities: 23x

Total workplace fatalities: 33x
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Abstract

Work-related psychosocial hazards are on the verge of surpassing many other
occupational hazards in their contribution to ill-health, injury, disability, direct and
indirect costs, and impact on business and national productivity. The risks associated
with exposure to psychosodal hazards at work are compounded by the increasing
background prevalence of mental health disorders in the working-age population.
The extensive and cumulative impacts of these exposures represent an alarming
jpublic health problem that merits imme diate, increased attention. In this paper, we
review the linkage between work-related psychosodal hazards and adverse effects,
their economic burden, and interventions to prevent and control these hazards. We
identify six oudal sodetal actions: (1) increase awareness of this oritica issue
through a comprehensive public campaign; (2) increase etiologic, intervention, and
implementation research; (3) initiate or augment surveillance efforts; (4) inorease
translation of research findings into guidance for employers and workers; (5)
inresse the number and diversity of professionak skilled in preventing and
addressing psychos ocial hazards; and (8] develop a national regulatory or consensus
standard to prevent and control work-related psychosocial hazands.

KEYWORDS

enonomics, mental heatth, cocupational safety and health, mychodogical effects, work
P

Aritutinn Lirense, which permits use,

reproducton i any medem,

Am | dnd Med 202867-493-514

wibspnninelibrary comjoumal ajm | am

TABLE 1 Psychosocial aspects of work and related hazards.

Psychosocial aspects of work
Job content

‘Worldoad and work pace

Work schedule
Contral

Environment and eguipment

Organizational culture and function

Interpersonal relationships at work

Role in organization

Career development

Home-work interface

Associated psychosocial hazards

Lack of variety or short work cycles; fragmented or meaningless work; under-use of skills; high uncertainty;

continuous exposure to difficult dients, patients, pupils, etc.

‘Work overload or too little work, machine pacing, high levels of time pressure, continually subject to tight

deadlines

Shift work, night shifts, inflexible work schedules, unpredictable hours, long or unsociable hours

Low participation in decision-making; lack of control over workload, pacing shift working etc.

Inadequate equipment availability, suitability, or maintenance; poor environmental conditions such as lack of

space, poor lighting, excessive noise

Poor communication; low levels of support for problem solving and personal development; poor managerial

support; lack of definition of, or ag on, organizational objectives

Social or physical isolation, poor relationships with superiors, interpersonal conflict, lack of social support,

harassment, bullying, poor leadership style, third-party violence
Role ambiguity, role conflict, responsibility for people

Career stagnation and uncertainty, under-promotion or over-promotion, poor p:
wvalue of work

Conflicting demands of work and home, low support at home, problems relating t
labor force {dual career)

Source: Adapted from Mellor et al. (2011)'“%, Leka and Jain (2014),*“* and Cox et al. (2005)*%.

TABLE 2 Selected scientific terature deseribing the asocistion batwesn occupa tion, piychosocial harards and adverse behavioral, mental
health, and physical effects

[Effects [Representative references

Abmentesism Dotson et 2l 2020 Sitrevid ot 2l 20232

Accdents EU-05HA, 2007°%; Gomer-Otiz et al_ 2018

Abeghal and deug use Richter =t al, 2021"% Virtanen =t al, 2015™

Aty Cox etal 0575 Meedhammer etal| 2021°% Harvey et al, 2017%7

Betavioral disomiers Chamous et al, 20087 Marvey =t al 20177

Bumaut Masltach and Leitex 2016™ Schaufeli et al . 2009™; Ahda etal 2007 Knvimiki et al_ 20127 O'Connor
et al, A1

Cardiavascular disease Nisdhammer ot al, 2021 Pega ot al, 202177 Kovimaki et al. 2006™; Beliic ot al, 20047 Kuper et all,

2002 Schnall =t 2l 19987
Ciganstte smaking Comwayetal, 1981 van den Berge et 4. 20217%

Cognitive imparmant Graywacz =t 3l 201674 Ebvainia =t al, 20097; Peterson =t al, 200811

Degression Hoedtammer et al. 221" %, Theorell et 2l 20157 Lea, 2010 Cox et al, 20057 Midlson et al 20
WHO, 2002 Rugulies et al . 2023 Madsen et al, 2007, Rugulies et al . 2007
Fatigue Alomrstadt ot al, 2004%; Tang et al, 2004*; Jafifan et 2l 2019

Hexlfi-related quality of Ray et al. 2021"%, Bhattacharya and Ray. 2021 Ray et 2l 2004

e (HROL)
High biaad premure Schroll =t al 1998%; Rasenthal and After, 20127
Migraine headache Willins and Beaudet, 19987 ; Urhammer et al . 2020™: Magavia, 2027
Lovelock, 2019"; Metterstram et al . 2008”% Waa and Postolache, 2008™

Jordan et al, 2007 West et alL 2016

Maad dearders
Megative amotianal reactions
Obe sty Ostry et al. 2006™; Kovimahi =t al, 200°% van den Bargeetal, 201
PPoar self-reported heaith Stadin et al, 2019°"; Niedhammes et al. 20277

Spenee Laschinger and Nosko, 20157 Nislsen et al, 2015, Rucjosting et al, 2020

Kovimaki et al_ 2000°"; Duchoine =t al 2020°% Gaorts =t 2l 202057

Pasttraumatic stress disarder

Sichness Ahsence

Sherp disturbance Rugufies et al - 2009%%; Peterson et al, 2008%; Mkerstndt, 1995%; Rudijoching =t al, 2000°°

Stres reaction Nisuwenhujsen et al . 2000™; WHO 20037 van der Madlen etal, 20207

Subjectve well-being decrease Ray, 20217% de Jonge etal, 2000™

Suicide and suiddal ideats ot 3l 3001%%; Wan and Pretnlache, 2008°% Miner stal J0187; Aransman =t ol 20177

Woark/family imbabnce Mammig et al, 2001177 Jerg-Bretse et al 2030™



onstruction Webinars

National Institute for Occupational Safety and Health

UF FiORIbA TIOSH'

An NSF-Funded Webinar on

Safe Human-Robot Interaction in Construction The Role of Technology in the Future of Work
December 1,2023,11:00- 14:00 ET
Organized by
Rinker School of Construction Management at UF
National Institute for Occupational Safety and Healrh (NIOSH) (N;:!c’x)ﬁé IRI%lt]i't 3’,:&51;_6 rP'c‘)lgcu ational Safety and Health
' ' : ] Centers for Disease Controﬁ)and Prevention

Department of Health and Human Services

NIOSH Future of Work Series
April 18, 2024

Disclaimer: The findings and conclusions presented here are those of the author and do not necessarily represent the views of the National Institute
for Occupational Safety and Health, Centers for Disease Control and Prevention. Mention of any company or product does not constitute an
endorsement by NIOSH, CDC.

Keynote Presentation: The NIOSH Construction Program and Robotics

About this Webinar:

In an era marked by the rapid integration of robotics and automation into
the construction industry, the paramount concern is ensuring the safety of
human-robot interaction. As these cutting-edge technologies find their place
alongside human workers on construction sites, there is an urgent need to

G. Scott Earnest, Ph.D., PE., CS.P.
Associate Director for Construction, NIOSH

Scott Earnest 5 the Associate Director for Construction Safety and Health at NIOSH. Prior to joining the Office of Construction Safety and Health in
2015, Scott was Engineering Branch Chief in the NIOSH Division of Applied Research and Technolog}' for ten vears. Scott haz over 70 peer-reviewed
publications and technical reports. He began his career as an active-duty, commissioned officer in the U.S. Army, Corps of Engineers. He is a registered

prioritize safety above all else.
i Professional Engineer (PE) and Certified Safety Professional (CSP) with M3, and PhD. degrees in industrial and mechanical engineering.



NIOSH Wildland Fire Smoke & Outdoor
Worker Report

WILDFIRE SMOKE RISKS

80%
Diabetes

M Lung disease
60% Heart disease

40%

o 0 20 40 60 80 100 120

[ |
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Worker Protection from Wildfire Smoke

e 5 e N
26

Wildfires may present a major health hazard to outdoor
workers from exposure to smoke. Image by NIOSH.

Outdoor Workers Exposed to
Wildfire Smoke | NIOSH | CDC




PREVE NTlON TH ROUG H DESlG N (PtD) Prevention through Design Workshop 2024

I Education, Training, & Legislation — Where do we go from here?

Series of workshops funded by NIOSH in
collaboration with Arizona State University Washington, DC

August 27, 2024

Location: ASU Barrett and O'Connor Washington Center at 1800 | 5t NW, DC 20006

8:00 am — 4:00 pm

= (2020-2024) 5th Workshop August 27, 2024
= ASU Barrett and O’Connor Ctr, Washington DC DaudGra, P, 7

david.grau@asu.edu

CONFIRMED KEYNOTE SPEAKERS

George Edward Gibson, Jr., Ph.D., PE, NA

Dist. M. ASCE About the 2024 PtD Workshop:

The NIOSH-funded 2024 Prevention through
Design (PtD) Workshop 2024 theme will combine
Ph.D. PE legislation, training, and education themes with
the aim to propel safety design principles and
their adoption by design and construction
professionals. Outstanding keynote speakers from
academia, industry, and government will share their
insights, knowledge, and experiences. Participants
will take part in two expert-facilitated breakout
sessions to explore how to enhance PtD capabilities
1T unive through training and the implications of PtD
legislation. The workshop will offer additional
M BSU Engineering networking opportunities, interactive sessions, case
Arizona Stale University studies, and collaborative discussions to bring together
educators, design and construction professionals,
insurance representatives, and policymakers. Its
overarching goal is to align research, practice, and
legislation to promote safety in construction.

CPWR [@® We built that.
RESEARCH AND TRAINING ] '

Toellner Consulting

RATIONAL ACAREMY
OF CONSTRUCTION

= “Arizona State | - o .
Prevention throush Desien 3su.edu University Registration Information will be provided shortly.
s



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

Questions?
Scott Earnest, PhD, PE, CSP

513-841-4539 GEarnest@cdc.gov
Doug Trout, MD DTrout@cdc.gov
513-515-5053

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

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

The findings and conclusions in this report are those of the authors and do not necessarily represent the
official position of the Centers for Disease Control and Prevention.
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mailto:DTrout@cdc.gov
https://www.cdc.gov/niosh/construction/

OSHA Updates

James Frederick

Deputy Assistant Secretary of

Labor for Occupational Safety
and Health




Research Session #1:
Intervention Evaluation
Outcomes

Moderator: Scott P. Breloff, PhD, Sr. Biomechanical
Research Engineer, NIOSH

Evaluation of Trunk and Arm Support Exoskeletons for
Construction

Alan Barr, MS, Senior Engineer, University of California
Human Factors and Ergonomics Program

Promoting Safety and Well-Being Among Sheet Metal
Worker Women Through Mentoring

Lily Monsey, Research Coordinator/MPH Student,
Department of Environmental and Occupational Health
Sciences, School of Public Health, University of Washington
Marissa Baker, PhD, Assistant Professor, Department of
Environmental and Occupational Health Sciences, School
of Public Health, University of Washington




Evaluation of Exoskeletons for Use in Construction

¥ Carisa Harris, PhD
Alan Barr, MS
Nancy Gutierrez, MPH
Federico Arippa, PhD
Rieke Meyer, MS
Giulia Casu
Brandon Phillips, MS
Isaiah Barrajas-Smith, MPH
David Rempel, MD

Maury Nussbaum, PhD
Sunwook Kim, PhD
Aanuoluwapo Ojelade
Albert Moore

Ahmad Raza Usmani
Mohammad Sadra Rajabi




Disclosures

* | have no personal financial conflicts of interest to disclose.

e The UC Ergonomics Research & Graduate Training Program is supported by:

logitech

W% Liberty o

i Liberty AT

L]

\ o e r C THE CENTER FOR CONSTRUCTION
B ARLH AND IRAIN]N

Office Ergonomics Research Committee

“The findings and conclusions in this presentation are those of the author(s)
and do not necessarily represent the official position of the National Institute for
Occupational Safety and Health, Centers for Disease Control and Prevention.



Evaluation of
Exoskeletons

for
Construction

v
v
v
v

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



Understand relevant stakeholders’ opinions on potential applications and
promotors/barriers to the acceptance of exoskeleton technologies.



Aim 1: Input from Stakeholders

» 361 Respondents

* 63% Caucasian
e 24% Hispanic Discomfort in Shoulder and Back due to
77% Male Construction Work

70

* 47 years median age

60

50
= Work Experience N
 66% had >15 years of work experience  *
in companies of various size jz l I I I
0
» Exoskeleton Knowledge o e e a 10
« 36% have heard of workers using an el % Shoulder = Back areme

exoskeleton
 35% had never heard of it

Gutierrez N, Ojelade A, Barr A, Kim S, Rempel D, Akanmu A, Nussbaum M, Harris-Adamson C. Perceived benefits, barriers, perceptions, and readiness to use exoskeletons in the construction industry: Differenﬁes
by demographic characteristics. Applied Ergonomics. 2024:116: 104199 3



Exoskeleton Receptivity by Fatigue

Physical Fatigue at End of Work Day & Work Week
W work Day [l Work Week

25 , ot
% o
%k 5 201
20 % o L= ’
w .
o) E— MW Lower Fatigue (0 to 5)
A 15 : %
Q
= .
b= B Moderate Fatigue (6-7)
S 10
=
> .
O W Extreme Fatigue (8-10)
5
0
Benefits Barriers Positive  Readiness to
Perception Use
Gutierrez N, Ojelade A, Barr A, Kim S, Rempel D, Akanmu A, Nussbaum M, Harris-Adamson C. Perceived benefits, barriers, perceptions, and readiness to use exoskeletons in the construction 24

industry: Differences by demographic characteristics. Applied Ergonomics. 2024: 116: 104199



Findings: Barriers

» 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
There is no systematic information publicly available that can guide how to
properly fit and select the support level

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

Gutierrez N, Ojelade A, Barr A, Kim S, Rempel D, Akanmu A, Nussbaum M, Harris-Adamson C. Perceived benefits, barriers, perceptions, and readiness to use exoskeletons in the construction
industry: Differences by demographic characteristics. Applied Ergonomics. 2024: 116: 104199 5



Aim 2. Evaluate the
efficacy of

exoskeletons used in
construction.

Evaluate usability and safety.

Identify optimal settings based on task-
characteristics

Identify the usability and
performance during common
construction tasks.



Optimize the fit and support level settings of a
. PR, passive ASE based on a subject’s height,
F It P red ICtIO N weight, and sex to facilitate use across
construction workers.



Conclusions

e Results demonstrate that the
equations can predict support level
fairly well (87%)

e Equations for anthropometric fit
need to be refined

o Particularly arm length

e Equations for anthropometric fit

worked better for males than

females (8% difference in good

predictions)



 Determine impact of EXO on maneuverability, balance, gait, shoveling & climbing.
e EXO (Diverse types with distinct characteristics)

e Support level fixed



Findings: Time and Errors
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Meyer, R., Barr, A., Kim, S., Rempel, D., Nussbaum M.A., and Harris-Adamson, C. Impacts of using arm-support exoskeletons on task performance, perceived safety, and usability during
simulated construction-relevant tasks. In progress.



Findings: Time and Errors

Task 2: Balance Beam and Figure-eight

*No statistically significant differences

in completion time across conditions (p<0.60)
*No significant effects of ASE use on errors during

, Conditi
this task (p<0.32) A?%tlt(;ggfk
B: SuitX*
Task 3: Stairs and Ladder C: EksoBionics™

*Wearing no ASE was faster than wearing
any, though not quite statistically
significant (p<0.06)



A closer look at balance

e The study aimed to examine the effects of
ASEs use on dynamic balance, focusing on
sway and DPSI parameters

Arippa, F., Barr, A,, Phillips, B., Kim, S., Rempel, D., Nussbaum M.A,,
and Harris-Adamson, C. Evaluation of balance and sway while
performing a step-down maneuver while wearing an arm support

exoskeleton. International Journal of Industrial Ergonomics. Under
Review




Conclusions- ASE Safety Evaluation

* Wearing an ASE versus no ASE.

* Increased maneuvering time in constrained spaces and climbing
* Increased errors in constrained spaces
» Increased time when climbing ladders or stairs

e The differences Iin the ASEs between On-state and Off-state were
minimal

e Guidelines

» Caution should be used when wearing an ASE while in a constrained space or
when climbing ladders or stairs

* More time may be required to perform tasks when wearing an exoskeleton (on
or off)

« Little impact on ambulation on a narrow beam or figure-eight walking or on
balance during a hop-down maneuver



Conclusions- BSE Safety Evaluation

BSE use increased perceived Scaffold
- . climbing
restriction and task interference for Viore
some tasks in confined space 1 7 'BackX** HeroWear = Paexo Back
| 6 |
()
Magnitude of such increase depend on BSE types 2 ° -
L i
and sexes k5 4
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3
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Aim 2: ASE Support Level Evaluation

e To evaluate the optimal and
preferred support level by
location and type of task

e Location — Overhead versus
Wall

e Type of Task — Static versus
Dynamic

=~



Findings: Static Wall vs Overhead

30.0 30.0

Wall . Overhead
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Barrajas-Smith, I., Casu, G., Phillips, B., Barr, A., Kim, S., Barr, A., Rempel, D., Nussbaum M.A., and Harris-Adamson, C. Evaluation of normalized support settings while performing
static and dynamic drilling task overhead and on the wall. In progress.



Findings: Support Level Preference vs.
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Barrajas-Smith, I., Casu, G., Phillips, B., Barr, A., Kim, S., Barr, A., Rempel, D., Nussbaum M.A., and Harris-Adamson, C. Evaluation of normalized support settings while performing
static and dynamic drilling task overhead and on the wall. In progress.



Task-specific Simulations & Field Eval.




ASE results in progress...

* 75% support across ASEs was the goal for all three ASE tasks
e Larger individuals and tasks with heavier tools could not get to 75%
e Results are noisy given the differences in relative support

e Further analysis is underway to evaluate results relative to actual
support level

e Slight increases in perceived “unsafe” and “unbalanced” during
tasks.

e Rated perceived exertion and usability varied across ASEs and
by task.

e Further analysis using normalized support values may provide more
insight



BSE results in progress...

) ) . . OND OHW @LV
Tile Installation Simulation — 8
Preliminary Findings Very Strong 7 *
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Using a BSE led to higher ratings of perceived exertion Tile Size
(RPESs) in the shoulders and legs, compared to no

. ND: No Device
device

LV: Laevo Flex
HW: HeroWear Apex



Aim 3. Assess the
perceived safety,
effectiveness, and

acceptability of EXO use
by construction workers
in a realistic context.

Develop EXO Implementation Guidelines

Type-Benefit considering task
characteristics and safety considerations

Field assessment of effectiveness on
work performance, physical demand
and usability



ASE GUidEIineS ?Ru:cst::giT EXOSKELETON

SET UP GUIDE FOR CONSTRUCTION

When performing overhead tasks, consider
setting the exoskeleton to 100% of your arm and

Tips and tricks for using exoskeletons tool weight (visit www.tiny.url/exofit).
safely and effectively in construction.

When performing forward reach tasks, consider
setting the exoskeleton to 75% of your arm and
tool weight (visit www.tiny.url/exofit).

You will need extra clearance and time to

_ % ; ~\ maneuver through scaffolds or other constrained
/| / spaces.

Not Harder.

Balance is minimally impacted while walking,
Learn more.

even on beams, whether the device is on or off.

In partnership with CPWR, researchers at the University of
California and Virginia Tech have been studying the
impact of exoskeletons on construction workers and have
compiled resources for you and your team.

Be CAUTIOUS when wearing an Exo while
climbing as it can impact your sense of balance
and safety when reaching overhead.

@ the right fit @ safety cautions  [; E,I
L.y Visit www.tiny.url/exofit to generate your

@the "ght task @contralndlcutlons [wl¥r=t individualized support settings based on your

@ the right support sex, height, weight, type of exoskeleton, and task
MORE INFORMATION that you will be performing.



Guidelines for Construction Workers

e What is a back support exo?
e Benefits of use

* Choosing the right one

e Using it safely

e Caring for it

Guidelines for Construction Managers

e Implement exos in your workplace
* Training and Safety
e Maintenance and Storage

e Benefits of investing in exos

e Selecting the right exos for your company
e Developing an exo program

e Staying informed on exo standards




Field Evaluation Results (to date)

e 22 participants aged 18-60 completed 33 field evals

e 77% reporting that they:
e Fully exert themselves each day
* Are exhausted at the end of their typical work shift.

e Reported improvements
* 64% less physical effort
e 55% less fatigue
e 58% less discomfort

e 49% thought exos should be standard issue for their type of work

* On a “likely to use” scale 0-10 responses varied widely from 1 to 10 with an
average of 6.9



Construction contractors

Aim 4. Disseminate
study findings Trades

nationwide

Health and safety
professionals




Let's figure out your optimal arm support setting

2. L!

Exoskeleton Make:

Eksobionics EVO V‘

Preferred Activity:

Overhead Work

Height (cm):
150 ‘

Weight (kg):
75 ‘

Sex:

Female

Tool Weight (kg):

° |

Get Recommendation

Unit Converter

Inches: ‘ H Convert to cm ‘

Pounds: ‘ H Convert to kg ‘

Based on your inputs, the recommended support setting for Eksobionics EVO during overhead is 10.



Let's figure out your optimal arm support setting

Exoskeleton Make:

SuitX ShoulderX V‘

Preferred Activity:

Overhead Work V‘

Height (cm):

150 ‘

Weight (kg):

75 ‘

Sex:

Male v

Tool Weight (kg):

: |

Get Recommendation

Unit Converter

Inches: ‘ H Convert to cm ‘

Pounds: ‘ H Convert to kg ‘

Based on your inputs, the recommended support setting for SuitX ShoulderX during overhead is 10.
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THANK YOU!

We would like to acknowledge CPWR, The Center
for Construction Research and Training, for their
support of this project (U60-OH009762-11).

www.ergo.berkeley.edu

, , https://oshrc.centers.vt.edu
carisaharris@berkeley.edu ps:// /

nussbaum@vt.edu

https://www.ergo.berkeley.edu/research-projects
https://bit.ly.cowrexo
https://www.facebook.com/UCErgoResearch/posts/3766397566725967
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Mentoring SMART Women:

A coordinated approach to supporting safety, health, and
wellbeing
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Department of Environmental and Occupational Health Sciences, University of WWashington

CPWR Annual r2p Conference
June 10-11, 2024
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Agenda for Today

> Refresher of study aims, background
> Study activity update

> Plans for Dissemination




Study Background

Tradeswomen are at higher risk for a variety of psychosocial and
physical risk factors on the job than their male counterparts

Pilot research with Washington Women in the Trades identified
mentorship as an intervention strategy to offer empowerment and skills
to apprentice tradeswomen through targeted support from experienced
journeywomen

Partnership with SMART International, support from CPWR

Part of NABTU's efforts to improve working

conditions for female construction workers

Mentorship as an intervention strategy offers empowerment and skills
to tradeswomen through targeted support from experienced

journeywomen
JOurnEY CPWR [@®

THE CENTER FOR CONSTRUCTION
RESEARCH AND TRAINING




Study Design

Two _
times

18 SMART Locals with > 5 women apprentices

T

Intervention Locals (10)

l

Recruit, Train Mentors

l

Recruit, match apprentice mentees
w/ mentors

l

Yearlong mentoring relationships

l

Follow up survey

Control Locals (8)
Recruit women apprentices
I __ Two

times
Follow up survey

| _

Disseminate Mentorship Program

CPWR [@®
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Current Activity

Round 2 of mentorship dyads
complete as of April 2024

Qualitative interviews with mentors,
mentees underway

Integrating skill-specific videos to
add to asynchronous training

Analyzing:
> Survey data from rounds 1 and 2

CPWR [@®

THE CENTER FOR CONSTRUCTION
RESEARCH AND TRAINING
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Mentee, Control Study Retention

| Round1 ——

Mentees Controls Mentees Controls

Baseline 38 | 15

Midyear 21 (55%) 15 (60%) || 12 (92%) 12 (80%)

Survey

Followup (1 14 (37%) 8 (32%)
yr) Survey

10 (77%) 11 (73%)




r2p outputs from our project

We will show examples of some of these products

> Asynchronous online mentorship training
> Mentor workbook

> Synchronous facilitation guides

> Skill-based videos

> Program evaluation guide

>

Best practices guide for implementing a
mentorship training




Asynchronous Mentor Training

Hoens First: Connect
Relationship Building

[ gieing your full attention to the cormversation. This can be hard, but it might be the most impartant part of

Goal Practices

Video, text, and audio elements =
15-25 minute sections

Check Your Surroundings

N ¢ . 9 to first choose the right setting. Try finding a place that is as distraction:
B Navigating Challenges—Drill Down S N e Ty e
possible as possible.

Watch later Share

0 Navigating Challenges - Drill Down Y ~»

the worksite, where there was a lot of backgraund noese,

Show You're Interested

You can also use body language and voice 1o show that you're interested.

What does it look like to set a healthy boundary?

P o) 231/435 B £ Youlube {2
















Best Practices Guide

1. Overview Section

3. What Makes a Good Mentor

Yl V)

2. Recommendations for implementation

Overview:

. . I . . Reflections from our mentorship study:
While is no single combination of qualities that makes an excellent mentor, there are certain

qualities for incoming mentors. This section is intended to be a resource in supporting mentor With hartiof t th d bt full d t
recruitment; particularly for mentors who are new or have not held other mentor-adjacent roles IEEOUISONAILOT MERNES IS = COMMAN CERDMIASGaciss TR SNYAgEs MENTOS Whs 4

in the trades or other areas of life, these qualities can be helpful to keep in mind as you recruit, desire to make the trades a more welcoming space for new tradeswomen. Every mentor had
and help interested tradeswomen determine if they would be a good fit for the role. The stories that illustrated their own journey toward “making it" in the trades as successful
following list is by no means exhaustive; this is intended only to give a sample of potentia journeywomen: this involved strategies to overcome discrimination, harassment, and tokenism
qualities to consider for potential new mentors. that comes with being a woman in the trades. While mentors often shared that there is a
mentality in the trades of putting up with harassment or aggression on the job as a kind of rite
of passage, many mentors expressed desire to break this cycle through more supportive
programs for tradeswomen, like mentorship.

Mentor Qualities:

1. Desire to support future tradeswomen
While we did not require all mentors to be women, our cohort was majority women (one male
In articulating their desire to step into a mentorship role, many mentors talk about their mentor participated.) Having your mentors share the gendered experience of your mentees
motivation to support incoming tradeswomen in ways they themselves did not feel creates a sense of camaraderie and shared experience among dyads; however, trust is often the
supported themselves as apprentices. Given the “survivor” mentality among many biggest factor in determining the success of a pairing: men can be excellent mentors for the
women in the trades, who had to overcome steep social and political hurdles to succeed right tradeswoman mentee. If you do decide to open up the mentor role to all genders, we
in the profession—wanting to reduce these barriers for new tradeswomen and making Id d havi t f “h“ti'l-- .th d like at trad t
the trades a more welcoming and supportive space for new tradeswomen. wo‘u recommend having rnen i.EES preterence w e‘ er they would like a- .ra eswoman mentor,
or if they are open to working with a tradesman. This ensures that all participants feel

Strong Communication comfortable with their matches.

While communication skills can be learned and built over time a mentor’s tenure,
successful mentors often come in with solid communication skills and ability to reach out
and readily connect with mentees. This quality is particularly important mentor/mentee
relationships where most of the communication does not take place in person—ability to

build connection and support mentees via phone, text, or video chat can require an extra 3 . Lesso n S I ea rn e d fro m

layer of communication skills to fill in the gaps of body language, tone, and expression

that are harder to read over the phone. m e nto rS h i p Stu dy




Aim 4: Dissemination of Mentorship Program

> Make training modules publicly available: these will be
linked on CPWR'’s website

— Share training guide, best practices guide

> This summer: reaching out to control locals to deliver
mentorship materials and offer support

> Working with Chicago Women in Trades to disseminate
more widely

W



Support and Acknowledgement

> CPWR
> SMART International

> Study team members: Dr. Noah Seixas, Dr. Hendrika
Meischke

> Trainer: M Miller
> SMART mentor extraordinaire: Lisa Davis
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Thank you!

Questions? Want to see more?

Marissa Baker (PI) :
bakermg@uw.edu

Lily Monsey (Research Coordinator):
lilymmO04@uw.edu

RESEARCH AND TRAINING
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Research Session #2:
Lessons Learned from
Research &
Implementation

Moderator: Doug Trout, MD, MHS, Medical Officer, Office of
Construction Safety and Health, NIOSH

Safety Climate-Safety Management Information System
(SC-SMIS) Update & Hear Safety Directors Share How They
Strengthen the Safety Climate Indicators

Linda M. Goldenhar, PhD, Director, Evaluation and Research,
CPWR (retired)

Prevention Through Augmented Pre-Task Planning
Babak Memarian, PhD, CSP, CHST, Director, Safety Research,
CPWR

Health Hazard Controls Industry Diffusion: Evidence-Based
Intervention Strategy (PTD Diffusion)

Deborah E. Dickerson, PhD, CIH, CSP, Associate Professor,
Grado Department of Industrial and Systems Engineering; and
Director, Healthy Work Design Laboratory, Virginia Tech




SC-SMIS update + safety directors share how
they strengthen safety climate indicators

)

P

D

CPWR r2p meeting
June 11-12, 2024




Continuous safety climate and safety
management improvement

Safety management
resource repository

Conduct safety
climate assessments

Safety Climate Assessment Options

About the S-CAT*

About the 5-CAT

Click 1 Preview & Download 5-CAT":

Schedule annual assessments

Schedule 8 Reminder

Select 3 date 517 mopths from today to canduuct 3
fellow-up assesument

Remind me on date

LiL T |

y —
SMTWTTF §
1l 556 1 M

B 9 10111213 14

1516 17 18 19 20 21
BRI B
FLIEN T

Run reports

Report

Atengran Wavan - Seves Sarng - N ¢

Arlington Homes Safety Climate Maturity Feedback &~

S Spring - SUBRIIY

Plan implementation

=

Safety Climate —

’S—C'-SMI% Safety Management
L

oz

Action Plans

Information System

Indicataris)

Resource|s) / Plan(s)

FAQ

Company Account

Completed Al

Safety Management Resources

% Dvnion an Action

SERNTIERE SE 0 Dmrianartare esires 8 Dirvsiop st Acsicn Pt

v O Tevpiem s ) Dok Rescuee © 5 Drvatop an Aution P

Download/tailor resources

[CONTRACTOR PREQUALIFICATION POLICY AND APPLICATION

PURPOSE
This pokcy ensures we hire only those contractors committed to warking safely and who offer
rrurwmal rek froem a lnnl.lmdbm.lﬂmt rations 5.

b The conractor's sbaty 1o manage an effectve salety program
B The Hmﬂnﬂmm%mmhmm infoemation on the Following:

b. Safety program and training content

mq.umcurmnkﬂmmmmrs
Al contsachors wath a contract amount of $5100C or greater 1o provide Libor et
complite a pre-qualification applcation that will be wsed by [COMPANY MAME] to
hiring.

#  A"Letter of Exception”™ (M]wmkm!nuammmmeﬂm
e not messting our base criteri. This proces & ¢ planed Later in this document.

«  Contractors with m«lmdmuweﬁwﬂuMMWs‘&v
criteria would also require 3 LOE.

«  All contractors are reguired to pre anmﬁi MM{wbﬂI‘r
qualification date will be the date pre-gualificati
mmmmmsmmwﬁwmm

review of LOE.




SC-SMIS Visits and Use
Cumulative January 1, 2021 — June 6, 2024




28,041
new VisIts

Top 10

US (78.9%)
Canada (8.3%)
China

UK

Germany
Netherlands
Australia
Indonesia
France

India



# of accounts created 510 Construction

372 Non-Construction

882 Total
# of guests 515
# of companies conducting S-CAT or S-CAT¢ 237 (27%)

# of S-CAT & S-CATS¢ completed 8,354 (plus 7,495 S-CATs

from original site)

# of times resources have been downloaded 135,968



Top 15 downloads

(Range of downloads across all resources 1,313 - 3,604)

Accountability

Align & Integrate
Management Commitment
Leadership

Improve Communication

Accountability
Improve Communication

Management Commitment
Leadership

Accountability
Improve Communication
Empower/Involve Employees

Management Commitment

Good Catch-Near Miss Reporting Program with sample templates
Site Safety Audit

Management Site Safety Inspection

Foundations for Safety Leadership (FSL) Handbook

Owner CEO Toolbox Talk - Safety Responsibility

Safety Recognition Program Guidelines

Owner CEO Toolbox Talk - Stop Work Obligation

Management Commitment to a Strong Safety Culture
Foundations for Safety Leadership (FSL) Course Description

Near Miss - Good Catch Program with sample reporting templates

New Hire Identification

Report Unsafe Condition - Stand Up Moment

Zero Tolerance Poster Bundle,
Anti-Harassment and Bias Policy Communication Protocols,
Graffiti Policy



Safety directors talk about what they do to strengthen
the eight safety climate indicators



Thank you!

It's been a pleasure



Prevention through Augmented Pre-Task Planning

Babak Memarian, Ph.D., CSP, CHST

Director of Safety Research

Sara Brooks, MPH

Industrial Hygienist

Chris Le, MPH

Solutions Database Program Manager

CPWR- The Center for Construction Research and Training

June 11, 2024
Silver Spring, MD



CPWR'’s Project Team

Sara Brooks, MPH
Industrial Hygienist

Chris Le, MPH
Solutions Program Manager

Daniel Mehrabi, Ph.D.
Intern/Arizona State University

Babak Memarian, Ph.D., CSP, CHST

Director of Safety Research

CPWR [@®
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Problem Statement

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

= Challenges and shortcomings:
— Mainly from a compliance perspective
— Lack of opportunity for workers’ input
— Lack of task-specific content based on actual site conditions
— Inconsistent design, language, and implementation

— Lack of workers’ engagement and “buy-in”

CPWR [@®

THECENTER FOR CONS
RESEARCH AND TRAINING



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 Pre-Task Planning resources

= Aim 4: Evaluate the impact and effectiveness

= Aim 5: Dissemination

CPWR [@®

THECENTER FOR CONS
RESEARCH AND TRAINING



Partnership & Industry Advisory Group

l?_. [ROSENDIN

' ELECTRIC

CEN

CONTEMPORARY
ELECTRICAL SERVICES

Freeslale

ELECTRICAL CONSTRUCTION COMPANY

CLARK

CONSTRUCTION

PENTA

The PENTA Building Group

WNational Institute for
Occupational Satety and Health
\ ’OSH

T Libe
\fl . Mutfltgi.
INSURANCE
&

LI'I" Ll ﬂ\qm
Willis ‘A"t‘h'
Towers Associated Builde:
Walson and Contractors, Inc.

——
CONSTRUCTION

72N
|

MCDEAN

BLRIE M T

Kelly g,

Electric

A. MURPHY INC.

ELECTRICAL DESICN & CONTRACTING

electrical
safety

FOUNDATION
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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

CPWR [@

THECENTER FORCONSTHUCTHY
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Electrical Task Analysis

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

= 10 site visits to date including a commercial warehouse, a data center, a
museum, a substation, and multiple office buildings

= 195 interviews with electrical workers and management

CPWR [@®

THECENTER PO CONS -
RESEARCH AND TRAINING




Electrical Task Analysis Page

MANAGEMENT RESOURCES FROM RESEARCH

Home » Research » Management Resources from Research » Electrical Task Analysis

Electrical Task Analysis

These Electrical Task Analysis documents contain task-specific conditions and recommendations compiled from onsite
observations and interviews with electrical workers and industry practitioners. They address safety and health hazards
as well as production challenges for electrical tasks. These documents can be used for pre-task planning, hazard
analysis, and training.

Electrical Task Analysis Documents:

® (onduit Installation, Wire Pulling, and Termination

®* Grounding

* Busway and Cable Tray Installation

® Access Card Reader Installation, Fire Alarm Component Installation, and Lighting Circuit Installation
® Flectrical Material Handling

® FElectrical Demolition

+ RESEARCH
Research Projects
Data Center

Research to Practice
(r2p)

Training and Awareness
Programs from Research

Management Resources
from Research

www.cpwr.com/electrical-tasks

CPWR [@®
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http://www.cpwr.com/electrical-tasks

Sample Electrical Task Analysis Document

Conduit Installation, Wire Pulling, and Termination

CONDITIONS RECOMMENDATIONS
Handling cables and wires in tight spaces in awkward positions: s Don appropriate hand and arm PPE
o Installing cables and wires at ground level in awkward positions can e Increase the frequency of breaks
increase the risk of ergonomic injuries and lacerations during wire » Rotate workers if feasible

stripping. Additionally, the inherent bend in wires when taken directly
off the reel can make handling and pulling them through conduit more

* Stretch and flex

i * Unbend the wire using available hard surfaces and
difficult.

o The restricted space around switchgear may require manual bending
and shaping of heawvy cables if mechanical benders will not fit, further

tools
s Hand-held cable strippers

elevating the risk of ergonomic injuries. .
Electrical Task Analysis Document ) e  Wire dispensing cart

Conduit Installation, Wire Pulling, and Termination

CPWR THE CENTER FOR CONSTRUCTION
RESEARCH AND TRAINING




A Comprehensive PTP Guidelines & Resources Package

= Translated research findings into an easy-to-use, comprehensive PTP package (www.cpwr.com/ptp)

= Helps contractors design, implement, assess, and continuously improve their PTP

= Contains:

Guidelines and Resources

Pre-Task Planning (PTP)

» Sample Completed PTP Form Implementation and Assessment
in Construction

» Implementation and Assessment Guidelines

» Blank PTP Template (PDF and Word)

» Post-Job Review Checklist

» Management PTP Assessment Checklist
» Workers’ Perspective Questionnaire

Pre-Task Planning (PTP) Implementation and Assessment: Guidelines and Resources

October 2023

CPWR [@®

THECENTER FORCONSTRUGTIHN
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http://www.cpwr.com/ptp
https://www.cpwr.com/wp-content/uploads/Guidelines-and-Resources-for-PTP-Implementation-and-Assessment-in-Construction.pdf

Pre-Task Planning (PTP) Guidelines and Resources Page

A-Z Index Lista de recursos en espafiol

VR [@

THE CENTER FOR CONSTRUCTION
RESEARCH AND TRAINING

Search

RESEARCH TRAINING SERVICE NEWS & EVENTS ABOUT CPWR

Home » Research » Management Resources from Research » Pre-Task Planning (PTP) Guidelines and Resources for Construction

Pre-Task Planning (PTP) Guidelines and Resources for « RESEARCH
Construction

Pre-Task Planning (PTP) is a process performed before each task starts to discuss the steps of work, the hazards, and
available controls. This process may also be known as job hazard analysis (JHA), job safety analysis (JSA), morning

Research Projects +

huddle, or other terms. Data Center +
To help contractors design, implement, assess, and continuously improve their PTP process, CPWR has developed a sl ne Praitins +
comprehensive PTP package. It contains several applied tools — including checklists, templates, and practical (r2p)
examples — to help you through the process. To access these resources, use the links below.

s Pre-Task Planning (PTP) Implementation and Assessment: Guidelines and Resources Training and Awareness +

Programs from Research

To obtain individual checklists and tools included in the full package, select from this list:

Management Resources ==
= Sample Completed Pre-Task Planning (PTP) Form from Research
® Blank Pre-Task Planning (PTP) Form (PDE, Word)
® Post-Job Review Checklist: An End-of-Shift Assessment Tool Best Built Plans/Management

* Pre-Task Planning (PTP) Assessment: Management Checklist
e Pre-Task Planning (PTP) Assessment: Worker's Perspective

COVID-19 Construction
Clearinghouse

CPWR [@
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http://www.cpwr.com/ptp

Blank PTP Template

Pre-Task Planning (PTP) Form e

= Ready to develop your own PTP?

Project: | Contractor: | Date: |
Location: | Hame / Role: | PTP #: |
= Follow the example provided in CPWR’s package ke | - | — | —

= Download:

» Sample Completed PTP: Sample-Completed-Pre-Task-Plan-PTP-Form.pdf (cpwr.com)

> Blank PTP form: Blank-Pre-Task-Plan-PTP-Form-PDF.pdf (cpwr.com)

Staff responsible for implementing and checking controls:
Note: Web-based version of this form under development — Coming Soon! Crows working nearby:

Crew [ Activity Hazards Action Plan

Staff responsible for coordinating with other crews: |

Have you provided the information below?
[ Site layout [~ Equipment [T Specifictypes of PFE [T Medical facility information

[~ Materials [T Tools [~ Work schedule [T Permits [~ Ewvacuation and emergency plans

CPWR [@

THECENTER FORCONSTRUGTIHN
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https://www.cpwr.com/wp-content/uploads/Sample-Completed-Pre-Task-Plan-PTP-Form.pdf
https://www.cpwr.com/wp-content/uploads/Blank-Pre-Task-Plan-PTP-Form-PDF.pdf

How to Develop PTP

= Conduct PTP before each task starts
=  Conduct daily walkthroughs and involve workers
= Update and communicate PTP content when condition changes
= Break the task into manageable steps
= Specify hazards associated with each step
= |dentify ways to control each hazard
= |dentify who is responsible for implementing the controls
= Discuss permit requirements
= Use photos or other visual aids instead of text where possible
= Use educational aids like a whiteboard or live demo
CPWR [@

THECENTER FOR CONSTRUCTION
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Task:

Conduit Installation

Steps

Hazards

Controls

Pre-job set up

* Injury from hand tools and power tocls
= Slips, trips, and falls

* Inspect all tools prior to use.

* Secure the work area and clear bystanders.

*  Lsze site-specific PPE.

= Maintain good housekeeping.

* Complete hands-on fraining prior fo using power tools.

* Evaluate materials to be drilled for potential hazards (e.g9., lead based paint).

Bend conduit using conduit bender tool F:.’

* Injury to hands, including pinching

fingers

= Strainfsprain from awkward position

*  L=e site-specific PPE.
* Kesp hands away from bender head.
* Lse proper body positioning when bending conduit.

Cut conduit with reciprocating saw

* Lacerations
*  Metal debris in eyes
* Sirainfsprain from awkward position

*  Lse site-gpecific PPE.

* Secure conduit with a vise prior to cutling.
* Keep hands away from saw blade.

= Lse proper body positioning.

Drill holes with power drill and install
conduit supports

* Debris in eyes

* Lacerations

= Strainfsprain from awkward position
* Breathing hazardous dust

* MNoise

+ Bums

*  LUse site-gpecific PPE.
*  In addition to site-specific PPE, use an N95 mask and hearing protection.
= Make sure drill bits are sharp and not cracked before use so they don't break

off and cause injury.

* Do not wear loose fiting clothing that can get caught in moving parts.
* Keep hair and jewelry out of the drill path.

* Keep hands away from rotating drill bit.

* LUse proper body positioning.

= After drilling, do not touch the drill bit, it iz often extremely hot.

Drill hole in junction box with power dnll

* Debris in eyes

* Lacerations

* Strainfsprain from awkward position
* Breathing hazardous dust

* MNoise

* Bums

* Lse site-specific PPE.

* |n addition to site-specific PPE, use an N95 mask and hearing protection.
* Do not wear loose fitting clothing that can get caught in moving parts.

*  Keep hair and jewelry out of the drill path.

* Keep hands away from rotating drill bit.

= Secure junction box with a vise prior to drilling to prevent rotation.

= Lse proper body positioning.

= After drilling, do not to touch the dnill bit, it is often extremely hot.

Place conduit

* Falls
* Sirainfsprain from awkward position
* Debris in eyes

*  Use site-specific PPE.
= |f using a ladder, select one of appropriate height
* Position the ladder directly beneath work area to avoid over-reaching as this

can result in falls.

Staff responsible for implementing and checking controls: R. Garcia




How to Develop PTP

= Discuss hazards posed by other crews working nearby

® |nclude supplemental information
= Give workers the opportunity to lead the PTP meeting
= Provide PTP training — how to complete and how to conduct it

= Gather and incorporate workers’ feedback on the PTP process

L .

(_ Crews working nearby: )
[S~~——— ——
Crew [ Activity Hazards Action Plan
. ) ) *  Use safety nets.
Iromworkers [ Overhead waork Falling objects + Establish a clearly marked safety perimeter
Drywallers / Sanding * Silica exposure * ‘Wear a dust mask or N35.
- * Cave-ins * Install bamiers or fence off excavation site.

Laborers / Excavation » Falling into excavation * Use a spotter when workers are in or near excavation site.
Operating Engineers [ Heavy equipment traffic *  Struck by * Designate marked pedestrian walkways.
Staff responsible for coordinating with other crews: L. Smith

@ you provided the information below?2
[V Site layout ¥ Equipment ¥ Specific types of PPE ¥ Medical facility information

CPWR [. ¥ Materials IV Tools ¥ Work schedule |V Permits ] Evacuation and emergency plans

THECENTER FOR CONSTRUCTION
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PTP Assessment Management Checklist

Pre-Task Planning (PTP) Assessment CPWR [.
Mana gem ent Checklist RESEARCH AND TRAINING
.
= Use the Manag t Checklist t your PTP p
Se e ana emen ec IS O assess our rocess Pre-Task Planning (PTP) is a process performed before each task starts to discuss the e
stepa of work, the hazards, and available controls. This process may also be known as JHA,
JSA, moming huddle, ete.
This checklist has been developed based on research findings and input from industry
experts to help construction practitioners evaluate and improve their PTP process. Each [t
“ ” “No” answer indicates an area for improvement. Please note that this checklist is not a mﬁmﬁg: @égrhaﬁw or
H H H replacement for your PTP. 90 10 MOV INL IHSSSTSE I you!
= Each “No” answer indicates an area for improvement o i e
1. Do you conduct PTP before each task starts? Yes [] Neo[]
= [fyou answered NO, please use CPWR's PTF Guidelines fo inltiale your process and then use this checkiisf fo assess it
2. Do you conduct daily walkthroughs? Yes[] No[]
=+ [fyou answered NO, please skip fo question 3
a. Are workers involved in daily walkthroughs? Yes[] No[]
. . . . 3. Do r?fvou u;m%mwin cond i‘tiD;IS change? Yes [] No[]
> 3 tion
= Use guidelines presented in the PTP package to improve each component e ol e
a. Do you communicate these changes with workers immediately? Yes [ Ne [
4. Does your PTP break the task up into manageable steps or sub-tasks? Yes [ Ne[d
L Does your PTP specify hazards associated with each step of the task? Yes[] No[]
g Does your PTP discuss ways to control each hazard? Yes [] No[]
= [fyou answered ND, please skip to question 7
k | H h k | H d f a. Does your PTP identify who is responsible for implementing the controls? Yes[] No[]
Pre-Task-Planning-PTP-Assessment-Management-Checklist.pdf (cpwr.com) S o
8 Does your PTP discuss hazards posed by other crews working nearby? Yes [] Ne[]
9. In addition to the crew supervisor, do workers have the opportunity to lead the PTP meeting? Yes [ No [
10. Do you provide any training to conduct or lead the PTP meeting? Yes [ Ne [
Note: Web-based version of this form under development — Coming Soon! A e vl
a. Do you incorporate their feedback? Yes [] No[]
12. Does your PTP use photos or other visual aids instead of text where possible? Yes [] No[]
13. Do you use educational aids like a whiteboard or live demonstration in your PTP process? Yes[] No[]
14.  Does your PTP include the following information? Yes[] No[]
a. Site layout Yes[] No[]
b. Medical facility information Yes[] No[]
©. Ewacuation and emergency plans Yes. D No D
d. Work schedule Yes [ No[]
e. Tools Yes [ Ne[d
f. Equipment Yes [ Ne [
g. Materials Yes [ No[d
( ‘ll\%l{ [. h. Specific types of FFE Yes [ Ne[d
o 15.  Is PTP information easily accessible to workers after the mesting is complated? Yes [ No [
'.":'s“' :'l':“u' I:.nl ;’;’;:'t‘u"l';.'z 16. Do you conduct end-of-shift review with your crew to discuss what went well and what didn't? Yes ] No[d



https://www.cpwr.com/wp-content/uploads/Pre-Task-Planning-PTP-Assessment-Management-Checklist.pdf

Assess Your PTP Process: Workers’ Perspectives

= Actively gather firsthand information from workers and continuously incorporate it to reach an optimum outcome

Pre-Task Planning (PTP) Assessment CPWR [.,
. . Worker’s Perspecﬁve EEVERRen Awn AR
= |dentif forim ment
entity areas 1or improvemen 1. by el o e o o a?
S T —
[} -] [ " Ll
p— B B B @ @
Pre-Task Planning (PTF) Assessment A B B B8 © @
[ e ——— B @ B @ @
Worker's Perspective o wam 0 D B 0O O
. . . . . e B @B @ @
= Use guidelines presented in the PTP package to improve each component RETRORS—— T
2001 Mt [062) Ravely Dz Somenmes i et B Mty =] =] =] (=] a
o Spaeia yyan of PP =] B B @ =]
. & How ofen & s e 4 — BB B8 8 @
Pre-Task Planning (PTP) Assessmen a8 44 | Py = 2 Yo
0 01) M E162) Raroly C03) Somenmes i) st
. . Worker's Perspecti\'e 14, How afien does your emphayer updafie you whan jcbsie condiions changs?
Pre-Task-Planning-PTP-Assessment-Workers-Perspective.pdf (cpwr.com) = Bme  BoAw  Gabwme aew B
. . ¥ How ofen is PTP content updated to reflect changes in working condons
Vour apicyer ) IO 0L e 0112 Newer 202y Fawedy. 113 Somenmes Cli4) sty
5. How olen does your employer 2onsuct wie wakiveughs?
SanT ek konger Than 10 mnutes. Fiease do ot IUvide your name o [—— A B prw anseered Mever, sk & queation 35
Dt vever 1621 Rarey [l sometesen 4] Unuaty [l ahmye
10 How mudh 00 you agree with sach of the olowing stalements?
Date: [ — J—
Cisgres =
1. Do you ondust TP bedore sach task sarty? m & Are worker FEpRESSANIVE invoived I s walkihughe T
- Oy smmanred Ve, sisp in guwation & Eamt ik 3 brukar, dun v urnberviarsdaisr umn o tr PTF o D11} ever: D2} Rarsiy D) Sometees. OIi4) Ususty 1% dbways.
e ) s s of e ks w0 oty
B B JOM AR I AR e TN S et o . D0 yina N 00-08 40T BUAGT B Qibcub BBAAHS Y FORCHS DT the SnE?
o o P e ——— 1 e e, 2 s P e
A e s S = ; i 021 Ry I Sometmes K141 sy [T
i o P U
PR
T Fiow Reiphul reUleh.vH N B0ing your b ? Comments & How safinfed arm you with the end olabil buddiesT
I . el e i ST —— - JE—— (1) very Dusansted £1(2)Dmsatntes (03] Meutral 344y Satased 5315 Very Satatied
P— D) P Do Ry Onisemeames  Qiaoms o,
3 Dadl your employer AN you on how 15 complets the PTP?
* I o arawered WO, Dhap o gumstion 4 o L
& 12 How ofien 088 your emoloysr ask 1o your Resdback on PTF?
* ¥ you anieered Never, s o seat gaestion 1]
a. I you mnswered Yes, how satisted were you wih he guaiity of thel D000 e Dl Fearety [ — i) sty D v
(1) Viry Dttt [1]47) Dissspinfiedd ) P p
P— . Does you emplayer incorpormle you leedback on PTP?
& Does you emplaper g crafl workers B opportundy & lead PTP o 011 v D2y Ravety [= TR Dlia) Uty s somarys
1 3yt i Farsy E113) Sernetimes :
Camren
5. Dot your emplover irain employees.on how 1o lead the PTP meetng? Cives O
4 Mow satinted are you wilh Bt PTP meting leaders’ presentation skils”
1) Very Disatatied [](2) Dissatafied (=TT [Clid) Sammbed 1451 Very Sanstes
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https://www.cpwr.com/wp-content/uploads/Pre-Task-Planning-PTP-Assessment-Workers-Perspective.pdf

Post-Task or End-of-Shift Review

= Huddle at the end of the work shift or completion of the task

= Briefly discuss safety, health, and issues that occurred during the shift

= Plan adjustments and improvements for the next day

= Keep track of issues during the project lifecycle

= 14 interviews held with construction professionals to assess the reliability,

functionality, and accessibility of the tool

Post-Job-Review-Checklist-An-End-of-Shift-Assessment-Tool.pdf (cpwr.com)

CPWR [@®
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Post-Job Review Checklist: CPWR [.
An End-of-Shift Assessment Tool RESEARCH AND TRAINING

An end-of-shift review (also known as post-job or post-task review) is a huddle held at the
end of the work hift to briefly discuss issues that oceurred during the shift, safety and health
concems, and adjustments needed for the next day.

This checklist has been developed based on research findings and input from industry
experts to help work crews continucusly evaluate and improve their work process. Ask
each question from your crew and develop an action plan if the status is not satisfactory.

Please note that thiz checklist is to complement your Pre-Task Planning (JHA, JSA, pre-job Piease use ihe GR code atove or
_ . _ 0080 PPN e dSOUINIW F you
planning, efc.) process and is not a replacement for any other planning steps. ‘have any feeabEck or QUESHONS.
Project: | | MName / Role: |
Task: | | Date: |
Status
HNo. Questions Explanation/Action ltems
Yes No

Did you have everything you needed to do your job
properiy?

O
oo

2 | Were all tasks completed as planned?

3 | Were there any incidents during the shift?

4 | Were there any near migses during the shift?

5 | Were all hazards identified in FTP controlled well?

6 | Did any new hazards emerge during the shift?

T | Were there any conflicts within the crew?

8 | Were there any conflicts with other crews?

Did any crews work nearby that you did not
expect?

Did other crews' work cause any challenges or
hazards to your crew?

Were any major pieces of equipment (e.g., tower
crane) mobilized fo the jobsite?

Were there any equipment cr tool related issues
({breakdown, unavailability)?

13 | Were there any material related issues?

14 | Did weather conditions impact your work?

Oo/o|ojoo|o|o0|o|jo|oojo|o| o
Oo/o0o0 o0 o0O|lo|/o|jo|o|o0|O0|O0)|O

15 | Iz there anything else you would like to discuss?



https://www.cpwr.com/wp-content/uploads/Post-Job-Review-Checklist-An-End-of-Shift-Assessment-Tool.pdf

CPWR, NECA, and IBEW Joint Workshop

= Conducted an interactive workshop on Pre-Task Planning and Electrical Task Analysis Documents in
collaboration with NECA-DC and IBEW Local 26.

= A total of 43 participants from various companies.

= Participant evaluation
= |evel of satisfaction with resources: 4.7/5.0
= Popularity: (1) Management Checklist, (2) Post-Task Review, (3) Worker’s Perspective Questionnaire

CPWR [@®

THECESTTR FOR CONSTHRUGTHE
RESEARCH AND TRAINING



Testimonial

“We are using the PTP Assessment Checklist in our Safe Start meetings with the trade partner foremen.
The checklist allows us to engage in specific conversations around planning their work. We see a large
number of pre-task plans that are generic or non-specific which leads to unsafe work practices in the field.
The guidance provided in the CPWR Checklist assists the crew supervisor in improving their plans and
including the level of detail necessary to both ensure the work will be performed in a safe manner and
provide enough detail to the craft performing the work. We are using and sharing this resource with our

GC counterparts through the CEA Safety Council and AGC Safety & Health Council as a best practice to
improve the planning of work.”

-Mike Holland, Clark Construction West Coast Safety Director

CPWR [@®
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Positive Events

= Arequest for a workshop from NECA DC and IBEW Local 26

= Rosendin Electric learned about the project through CPWR Highlights
= Adopted the ORM approach based on our findings to replace their current PTP process

» Requests from universities for guest lectures
= Georgia Tech, University of Alabama, Lawrence Tech

» Requests for publications, research findings, and other outputs

= Several construction contractors — e.g., NJM Construction and Clark Construction decided to include the checklist in
their safety planning program
= Some major insurance companies (e.g., Liberty Mutual, WTW, Oregon Workers’ Comp, and NY State Fund)

= Three well-attended webinars
= 2178 registrants in total

CPWR [@®
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Publications

Published:

= Memarian, B., Brooks, S., Le, J & Rivera, J. (August 2022). High-risk Electrical Tasks and Contributing Work Factors. Professional
Safety Journal, p.15-20.

» Memarian, B., Brooks, S. & Le, J. (2023). Obstacles and Solutions to Implementing Job Hazard Analysis in Construction: A Case
Study. International Journal of Construction Education and Research, 19(2), 187-198.

In review:

= Memarian, B., Brooks, S. & Le, J. (in review). Pre-Task Planning for Construction Worker Safety and Health: Implementation and
Assessment, American Journal of Industrial Medicine.

In preparation:

= Memarian, B., Brooks, S., Le, J. & Mehrabi, D. (in preparation). Post-Task Review: Benefits and Applied Resources.
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Project at a Glance

Progress Summary
= Partnership with 21 electrical contractors of various sizes, unions, and associations
= 195 interviews with electrical workers and management teams
= Guidelines and Resources for Pre-Task Planning (PTP) Implementation and Assessment in Construction
» PTP Assessment Checklist
» Post-Task Review Checklist
= Worker’s Perspective Questionnaire
= Two peer-reviewed journal articles
= One manuscript in review, another in preparation
= Studied 13 electrical tasks and released Electrical Task Analysis Documents
= One workshop in collaboration with NECA and IBEW
= 25 presentations — 3 more accepted

= Three well-attended webinars (2178 registrants)

CPWR [@®
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Thanks!

Babak Memarian, Ph.D., CSP, CHST
Director, Safety Research, CPWR
bmemarian@-cpwr.com
(301) 495-8523
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Project Background

Prevention through Design (PtD), eliminating hazards at the
design-stage of tools, equipment, materials, buildings,

processes, and systems, is the optimal method of mitigating
occupational health and safety risks.




PtD Industry Diffusion

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 Aims

Table I: PtD Innovations of Interest by Trade Sector

Trade Sector

PtD Innovation

Concrete/Masonry
Concrete/Masonry
Concrete/Masonry
Concrete/Masonry
Concrete/Masonry
Asphalt Roofing
Asphalt Roofing
Asphalt Roofing
Asphalt Roofing
Asphalt Roofing
Welding

Welding

Ventilated tools

Wet-method systems

Isolation systems

Sweeping compound

Material substitution

Tanker delivery systems

Hot luggers, mechanical spreaders, felt-laying machines
Insulated kettles, insulated hot luggers
Fume-suppressing asphalt

Local-exhaust ventilation

Local-exhaust ventilation: high-vacuum low-volume, high-volume low-
vacuum, and fume-extracting nozzle

Low-smoke wire
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Figure 1: Prevention through Design Adoption Readiness Model (PtDAR)
Wetdman et al, 2015
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Project Findings:
Best Practices for Intervention Design:

To have the greatest impact on willingness to use a new
method or tool, target the following constructs:

— Ease of Use
— Usefulness
— Perceived Risk (Severity and Susceptibility)
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Intervention Design:

Purchasing Decision Makers
Barriers To Address:
* Productivity
o Cost/Benefit
* Perception of Health Risks

Intervention Strategies:
 Demonstration of productivity (side-by-side videos)
e Return on investment calculations
* Information about health risks
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Intervention Design: Purchasing Decision Makers

Side-by-side video to demonstrate Usefulness
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Intervention Design: Purchasing Decision Makers
Return on Investment (ROI) Information Provided

A study of masonry work
with and without dust
collection systems found a
labor-time savings of 65%
when using dust collection

Initial investment in a dust
shroud and shop vac per
grinder tool = $144

An annual return on
investment (ROI) was
calculated to be over 483%
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Intervention Design: Small Firm Owners

Barriers To Address:
e Trust in Technology
o Cost/Benefit
* Perception of Health Risks

Intervention Strategies:
 Technology Champion
e Return on investment calculations
e |nformation about health risks
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Intervention Design: Small Firm Owners

Technology Champion Testimonials




PtD Industry Diffusion
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" Intervention Design: Workers

Barriers To Address:
e Trust in Technology
* Perception of Health Risks

Intervention Strategies:
e Hands-on use
 [nformation about health risks



Hazards of Concrete
and Masonry Dust

e Concrete and masonry dust
contains crystalline silica

e Silica causes

Silicosis

Lung cancer

Chronic obstructive
pulmonary disease (COPD)

Kidney diseases
Autoimmune diseases




Proposed Research
Activities

r

e Concrete Trade
Intervention

* Masonry Trade
Intervention

» Asphalt Roofing
Trade
Intervention

* Welding Trade
Intervention

Outputs

-

» Dissemination of
Successful
Intervention
Strategies

* Trade Journal
Articles

e Trade Show
Presentations

e Scientific Journal
Articles

* |H and Safety
Conference
Presentations

~

Qutcomes

-

e [ncreased Use of
PtD Solutions for
Health Hazard
Control

» Reduced
Exposureto
Silica

* Reduced
Exposureto
Asphalt
Fumes/Vapors

» Reduced
Exposureto
Welding Fumes

~

Dissemination and R2P
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f Dlssemmatlon and R2P

o Dissemination of Successful Strategies:
— Creation of Best-Practices Guide
— Guide to be disseminated:
« CPWR website and communication channels
e Trade shows and journals
 EHS trade shows and conferences

B o e



Research Session #3:
Research to Practice
Projects

Moderator: Christina Socias-Morales, DrPH, Research
Epidemiologist, on detail with the Office of Construction Safety
and Health, NIOSH

Communications, Education, and Outreach Core
Bill Wright, Director, Communications, CPWR

Research to Practice (r2p) Core
Jessica Bunting, MPH, Director, Research to Practice, CPWR

Evaluation of the Best Built Plans Manual Material Handling
Tool for Construction

Ann Marie Dale, PHD, OTR/L, Professor of Medicine and
Occupational Therapy, Washington University School of
Medicine in St. Louis




COMMUNICATIONS CORE

Bill Wright

r2p Seminar

Sharretta Benjamin

Washington,

DC

Daniela Caceres
6/11/2024
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Overview

1. Update on Outreach

2. Improvement Projects
 Websites Audit
e Data Quality
* Prevention through Design (part 2)
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25,000

20,000

15,000

10,000

5,000

Subscribers to CPWR Emails

7,920

Fall '19

11,072

Fall '20

13,379

Fall '21

15,646

Fall '22

17,234

Fall '23

21,693

Spring '24

List Growth
9/19-8/20 +40%
9/20-8/21 +21%
9/21-8/22 +17%
9/22-8/23 +10%
9/23-6/24 +26%

Bounce Rate
Recent messages 6%
Industry Avg. 10%

Spanish
Total: 2,695
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Resources and Effective programs Addressing Suicides and Opioids Now
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Socilal Media

Fall 2023 Spring 2024 Change
ﬂ 33,646 33,820 +1%
m 4,540 5,143 +13%
@ 3,283 3,427 +4%
@ 730 830 +14%
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Websites

click here to change date range

[. Google Analytics
THE CENTER FOR CONSTRUCTION Data Visu alization

RESEARCH AND TRAINING

Jan 1,2024 - Jun 5, 2024 ~

Google Analytics Page ->

Unique Users Total Sessions Views Average engagament time Engagement rate

58,475 94,243 181,750 00:01:23 54.39%

— Total users
1.5K
1K
500
0
Jan 1 Jan 11 Jan 21 Jan 31 Feb 10 Feb 20 Mar 1 Mar 11 Mar 21 Mar 31 Apr 10 Apr 20 Apr 30 May 10 May 20 May 30
Traffic sources Social sources
@ Direct Traffic Source T°ta|:|5975 TS Totalvusers
® Organic S...
Referral 1. Direct 28,309 @ Facebook | oo 574
® Organic S... ‘ ® Linkedin
® Email 2. Organic Search 20,117 Twitter 2. Linkedin 425
® Unassign... 3. Referral 9,852 o gg:l?;es 3. Twitter 87
@ Organic V.. ) .
® Affiliates 4.  Organic Social 1,130 @ Instagram 4.  Other Sources 48
v 5. Email 643 5. Instagram 1

THE CENTER FOR CONSTRUCTTION
RESEARCH AND TRAINING



Website

Page(s)

Page Unique users Views Sessions v Average engagament time Engargteénent
/ 13,606 19,656 17914 00:00:19 54.6%
/research/research-to-practice-r2p/r2p-library/toolbox-talks/ 6,177 16,072 12,222 00:01:48 71.67%
{]raezsaer?jr:P/ research-to-practice-r2p/r2p-library/other-resources-for-stakeholders/struck-by- 5812 9,886 8,485 00:01:01 58.24%
/search-results/ 3,268 10,636 5,065 00:01:15 88.37%
/training/ 2,606 4,169 3,277 00:00:36 91.3%
/research/training-and-awareness-programs-from-research/foundations-for-safety- 2,041 3,459 2,904 00:00:48 74.72%
leadership/

/research/data-center/data-dashboards/construction-fatality-map-dashboard/ 1,625 2,553 2,391 00:00:34 57.97%
/research/data-center/data-reports/ 1,366 2,166 1,985 00:00:29 67.2%
Grand total 49,725 149,633 78,530 00:01:20 53.74%

1-10/2291 < >
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Website

o GA4 - CPWR - Main website - Google Analytics Data Visualization  Reset 2+ Share ~ [EEPANTE : ® @
< Searches (Page 3 of 5) » ®
Internal Search terms Google Search terms
SeATCRa Total Query Clicks ~ Impressions Click-Through Rate Average Position
searches ~
1. cpwr 2429 26,553 9.15% 1.02
1. toolbox talks 323
2. cpwr toolbox talks 828 5714 14.49% 8.12
2, toolbox 93
3. toolbox talks 299 15,768 1.9% 13.5
3. tool box talks 85
4, cpwr toolbox talk 214 1,777 12.04% 12.43
4. toolbox talk 77
5. icra training 206 1,126 18.29% 5.9
5. heat 65
6. center for construction 182 1,540 11.82% 1.02
6. mental health 51 research and training
7. silica 51 7. descontaminacion 173 6,553 2.64% 1.74
8. Toolbox talks 47 8. construction site safety 172 2,508 6.86% 4.05
checklist
9. fall protection 44 . .
9. construction site safety 166 749 22.16% 3.58
10. falls A1 checklist pdf
1. struck by 39 10.  free toolbox talks 165 2,049 8.05% 4.69
12. fall 38 11. cwpr 140 1,457 9.61% 2.34
12.  the center for 115 941 12.22% 1.01
13. hazard alert 30 construction research
and training
14. FSL 29
13.  descontaminacién 99 3173 3.12% 1.63
15. head protection 28
14.  proteccion para la 93 363 25.62% 2.29
16. ppe 28 cabeza pdf
17. infographics 27 15.  construction safety 89 968 9.19% 4.48
checklist
18. ladder 27
16.  proteccion auditiva 86 224 38.39% 1.04
19.  ergonomics 25 charla pdf

Grand total 6,253 Grand total 46,382 2,220,011 2.09% 23.95 CPWR [.
1-100/3018 4 > 1-20/38882 { >

THE CENTER FOR CONSTRUCTTION
RESEARCH AND TRAINING



Database -- Mailing

Annual Report
Distribution: 12,365

Return rate;:

2023: 8.6%

2024 1.3%

Annual mailing Distribution:
« Safety consultants/trainers 2024: 6,298

« Apprenticeship trainers

« Academics/Researchers
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Media Coverage

140

120

100 39
Most Popular Topics
% o Falls
60 * Mental Health
40  Struck-By
20
0

Fall '19 Fall '20 Fall '21 Fall '22 Fall '23 Spring '24 -CPWR [.
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Current Projects: Website Audit

https.//www.cpwr.com/ : _

Three main concerns:
https.//choosehandsafety.org/
https://cpwrconstructionsolutions.org/ « Staff need to know four different
https://elcosh.org/ technologies
https://covid.elcosh.org/ » Higher costs from hosting on multiple
https://covidcpwr.org/ platforms

 Harder for visitors to find relevant

https://ecd.cpwrconstructionsolutions.org/
content

https://nano.elcosh.org/

https:.//nanosds.elcosh.org/

https://scsmis.com/

https://stopconstructionfalls.com/

https://safeconstructionnetwork.org/

https://safecalc.org/

https://silica-safe.org/

https://plan.silica-safe.org/ CPWR (@

CENTER FOR CONSTRUCTTON
RESEARCH AND TRAINING



https://www.cpwr.com/
https://choosehandsafety.org/
https://cpwrconstructionsolutions.org/
https://elcosh.org/index.php
https://covid.elcosh.org/
https://covidcpwr.org/
https://ecd.cpwrconstructionsolutions.org/
https://nano.elcosh.org/
https://nanosds.elcosh.org/
https://scsmis.com/
https://stopconstructionfalls.com/
https://safeconstructionnetwork.org/
https://safecalc.org/
https://silica-safe.org/
https://plan.silica-safe.org/

Current Projects: Website Audit

Questions they’re considering include:

What technology (technologies) to use?

. R
M d t N X G rou p What should we do about each individual site?
International, Inc.  Close
« Combine
» Redesign

e Leave Alone

How do we work across sites?

RRRRRRRRRRRRRRRRRRR



Current Project: Data Quality

dunX bradstreet
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Current Project: Research on Attitudes on PtD

First stage of research:

e 10 Interviews

« Quantitative survey with 210 architects, 122 engineers —
done with Dodge Data and Analytics

Focused on three main topics:

* Understanding of PtD — Do they know about it? How do they define it?

« PtD In current practice — what counts as a PtD technique? What are barriers?

 What's needed for broader adoption — What messages? What resources, like
case studies? Who should we target?
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Current Project: Research on Attitudes on PtD

Second stage of research:.

Will get 40 responses apiece from four types of owners:

* Private: Corporations or businesses that are developing new facilities, expanding
existing ones, or renovating structures to meet their own operational needs.
(Banks, retall, hospitality, manufacturing, etc.)

* Institutional (not including government): Universities, schools, healthcare
facilities, and other institutions that require new construction or renovation

« Government: Federal, state, or local government entities that undertake public
buildings or infrastructure projects like roads, bridges, and utilities.

 Developer: Corporations or businesses that are developing new facilities,
expanding existing ones, or renovating structures that they will not occupy but
either sell or lease to others .CPWR [@®

RRRRRRRRRRRRRRRRRRR



Communications

Thank You
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Research to Practice
Program Updates

Jessica Bunting, MPH
Director, Research to Practice (r2p)
CPWR — The Center for Construction Research and Training




R2p Team

e Jessica Bunting, MPH  Rosa Greenberg, MPH
jbunting@cpwr.com rgreenberg@cpwr.com

e Grace Barlet, MPH e Daniela Caceres
gbarlet@cpwr.com dcaceres@cpwr.com
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2023-2024 Highlights

Live Spanish Webinar Interpretation

Focus on Employer Planning

Expert Panel on Head Protection

Improved Annual Safety Stand-Down Events

||| B[

R2p Research Projects




Live Spanish Webinar Interpretation

e L aunched July 2023 on Outdoor and Indoor Heat-Related Hazards
in Construction

158 Spanish YouTube views (393 English)

 Regular Spanish interpretation since February 2024
* 4 Webinars
e 219 Spanish YouTube views total (880 English)

e Spanish webinar, Evento de la Campana Nacional de Prevencion
de Caidas 2024
e 300 live attendees, 90 YouTube views
* Live English interpretation: 32 English YouTube views




Focus on Employer Planning

FALL PROTECTION:

Leading Edge Safety Tipsheet

& leading edge is the unprotected side and edge of a floor, roof, or formwork for a
floor or other walking/working surface (such as a deck) that changes location as
components are added. It s called a leading edge because the location of the

edge changes as workers add or construct additional floor, roof, decking, or
formwork sections, When = laading adas ie net astivaly and cantinoeoele nder

e Webinars
e October 27" Pre-Task Planning (PTP) through
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To Protect Workers on A Leading Edge, Consider
Implementing the Following Measures:

1. Use a guardrail system or safety net system as close to the working level as
possible. Safety nets can also help protect workers below from being struck by
falling objects from above, ®

d

2. Use a fall restraint system to prevent access
to the leading edge fall hazard.

3. Use overhead anchorage solutions
whenever possible. Keep in mind that
an overhead anchorage system does
not automatically protect the lifeline ‘j

fram pulling taut and fraying/breaking
on the edge. Pay close attention to the ‘

distance from the edge and angle

created. 4. Equip workers with Class 2 SALs that are

made of materials that can withstand a sharp
edge and include energy/shock absorption.
Class 2 SRLs have integrated permanent energy
absorbers (shock packs) that remain in-line with
the force vector during fall arrest. Adding
accessory shock packs to standard SRLs does
at foot lavel) NOT turn them into Class 2 SRLs.

5. Consider the bullding materials being used. |s the edge sharp, serrated, or
abrasive? If so, even a Class 2 SRL can fray and break after a fall is arrested. ANSI
has added a test for use with sharp leading edges, however it is only for structural
steel and does not consider other types of sharp and abrasive materials that make
up many leading and non-leading edges and can lead to cutting and fraying of both
Class 1 and Class 2 SRLs.

Remember that Class 2 SRLs require i\ for di I fan,
so It will always be safer to utilize guardralls orr Int sy tep the
fall from occurring in the first place.
CPWR [@
TISTARCH AN8 TRAITHNE
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Post-Job Review

o April 18" Developing and Enforcing Internal

Traffic Control Plans

e May 8™ Beyond Fall Prevention Planning:

Being Prepared for Fall Rescue

e June 26" Developing a Heat lllness
Prevention Program in Construction

 Resource Development
e HIP Checklists now in Spanish

e Guide on Selecting Head Protection in

Construction
e Leading Edge Tipsheet




Expert Evaluation Panel on Head Protection

Based on the Delphi Method
25 Experts

5 meetings since June 2023
4 surveys

Outputs

e Selecting Head Protection for
Construction (version 2 in
progress)

 Updated Infographic
 Regulatory Memo (in progress)
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CPWR [@® Selecting Head Protection
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Falls Campaign Leadership

Improved Annual S ——
Safety Stand-Downs = = mo [ oun

e First IN-PERSON Struck-by
Stand-Down (April 2024)

e Live Spanish webinar
interpretation

e Falls Stand-Down (May 2024)

 Updated & Relaunched
Stopconstructionfalls.com

* New Premier Partners

e Live Spanish webinar
interpretation

* Additional Spanish resources
available




R2p Research Catch-Up/Wrap-Up

* R2p Roadmap Evaluation & Research on Factors that Lead to
Implementation

» Struck-by Planning Program Pilot Study (Nudges)

e Communicating Risk & Uncertainty

* CPWR Noise & Hearing Loss Training Program Evaluation
e Developmental Evaluation




Best Built Plans:
Research and Developmental
Evaluation Projects

Washington University:
Ann Marie Dale and Brad Evanoff

CPWR r2p:
Jess Bunting and Grace Barlet

BEST

a4 | BUILT
X~ PLANS CPWR [ @
. THE CENTER FOR CONSTRUCTION
e http://bestbuiltplans.org/ RESEARCH AND TRAINING

& Washington

University in St.Louis

SCHOOL OF MEDICINE


http://bestbuiltplans.org/

Background

e Chronic musculoskeletal non-fatal injuries remain high in construction

e Over 20% of nonfatal injuries in construction are musculoskeletal disorders (MSDs)

e Manual material handling (MMH) is the most common risk for MSDs (Low Back Pain)

e Solutions available but not often used

1. Rate of nonfatal injuries resulting in days away from work, selected industries, 1992-2017

550 -
00 - = gristruction
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CPWR Quarterly Data Report, Third Quarter 2019

14. Rate of self-reported low back pain (in the past three months) among construction
workers, 2002-2017
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What are the barriers?

aaaaaaaaaaaaaaaa
from Noun Project

Investigation by Ergonomics Community of Practice (ECOP) and
CPWR r2p

v Gaps in awareness of the risks, solutions, and benefits of
safer practices for MMH

v" Lack of access to or time to find material weights, lifting and
storage options

v" Lack of planning for MMH experience



Background

e Best Built Plans (BBP) program guides contractor planning in projects to
reduce MMH injuries, focused on small- and medium-sized contractors

v'Site Planning Tool

v'Training and coaching
resources

v'Downloadable forms and
infographics

BUILD SAFETY InTo everv sos IS free and easy to access




Background

 BBP program had limited evaluation

e Wash U team research goals
— Aim 1: Measure uptake and adoption of BBP program
e Over a 6-month period
— Aims 2/3: Evaluate intervention effectiveness
e Pre-Post knowledge/behavior changes using worker surveys and observations

* CPWR r2p project

— Aim 4: Conduct a Developmental Evaluation
 Modify BBP program using contractor feedback from Wash U project



Project Challenges and Results

Recruitment of contractors

(Goal: Total of 45 contractors in 2 waves; 23/22 Waves 1/2)
e Pandemic: no access to jobsites, no time, competing priorities
e Post-pandemic (2023-2024): had not returned to pre-pandemic

operations
Results:
e 2019-2022: Wave 1= 10 contractors with 6-month follow-up (Aim 1)
e 2022: ECOP meetings for modifications to BBP program (Aim 4)

e 2023-2024: Wave 2=12 contractors with 6-month follow-up (Aim 1)
— Low recruitment, can’t assess intervention effectiveness (Aims 2/3)



Aim 1: Wave 1
Contractor MMH program and BBP assessment

e Contractors: 10 (8 large, 1 medium, 1 small)
e Little awareness of need for or have a program to plan for MMH
* Most contractor MMH programs consisted of toolbox talks on proper lifting

BBP program evaluation results: generally favorable

Liked Didn’t like
e |ots of useful information ¢ Hard to navigate and find “favorites”
e Liked the downloadable  Hard to digest the large amount of
forms/documents information
e Too few sample documents and trainings




Aim 4:
BBP program changes
with ECOP

Overall Improvements:

* More graphics/less text

e Simplified navigation menus

e Selections funneled users
toward relevant information

e More checklists, toolbox talks,
infographics, short
informational videos for
contractors

BEST BEST BUILT PLANS
BUILT
PLANS

FHILD RAFETT IHTE ENEER IOE

Preventing Injury & Improving Productivity
by Reducing Manual Materials Handling

Manuzity lifting and maving Reavy CONSITUCTION Marerats can Cause sirin, Sprain, and relaced Sof tssue injuries.
Planming ahead for how materialks will be stored, Lifted, and moved educes maneal materials handling, helps contraciors
of all sizes stay prodwctive and profitable, and saves workers from painful injuries.

Do you want to:
*  Prevent Injuries? (earm more
= Comral Insuranoe Costs?(leanm maone)
*  [mprove Producaiviny & Meet Schedules? eam more)
L]

Win Wark & Recaln Employess?(leam mdare

The Best Bullt Plans program provides free resounces 1o help you ar each project s1age, saring with preparing an esoimans
(biddimg), gening ready 10 SN WK 0N 3 new projed (pre-jold), once work Is underaay (om-ihe-jobd, and when the projec
Is nished (ieok Mack) . YOu Can USe THe pIOZam a5 3 whole of Selecr just whar you need from the seion below, bu
consider staming at the bidding phase (Fyou can - ndow IS te time to budger for equipment and resources. needed 1o
Ensure marerizls are delivered, svored, lifted, and mowed safely!

Site Manning Tool: Waorksheers, checklists, and raining marerials to heldp create and implement 3 manual
| | E ﬂ | marerials handling harand conool plan for your project.

Interactive Training & Coaching EXENCises and Knowlsdge Tests: resounies covering planning Lifes and
. I selecring lift equipment, the fandamentals of safe king, proper Lifting techniques, and warming wp

J before lifing and moving materials

Ways to Access Best Built Plans

Interactive Training

Platform Site Planning Tool & Coaching Resources
Online v
Downloadable Program (PC onfy) v v’

Are you ready to begin planning for manual materials handling?

Mobile App v | W |

+ RESEARCH
Research Projects
Data Center

Research to Practice
(rz2p)

Training and Awareness
Programs from Reseanch

Management Resournces
from Research

Eest Bullt Flans/Management
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CO%I0-1g Expasire Conrol
Planming Tool

Safery Culture and Salery
Climaze

Wiork Salely with Silica

Hazard-5pecific
Resources & Training
Toals

Liberty Mutwal Safety
Innovation Award




Are you ready to begin planning for manual material handling?

BEST ' BEST Contractor Planning Tool
ot Contractor Planning Tool b HEST g
N T = Get Started 2~ PLANS  pidding

BUILD SAFETY INTO EVERY JDB

WHO TO INVOLVE: Bidding on a new project may involve the estimator, project manager, safety director, and, if needed, the

Hierarchy of Controds for BManuzl Materials Handling to Reduece Strain & Sprain Injuries supplier/delivery driver, owner/general contractor.
MOST RIEK REDUCTION T e I T e PURPOSE & GOAL: Ensure resources are included in the estimate to cover the cost of the equipment and labor that will be

work 0 o ity amel campdeg f ) ) needed to deliver, store, lift, and move materials without injury on the project.

BELT: Elimination or Substitution bt Feplice U Fazand kg, usi S es O DR mevhT oD
Stage: Sidding + Pre-lob

BETTER: Engineering Controls Whe's Lol P RESOURCES TO HELP
Esglrszering Comirols; |s0iaie peosle from the haard (.., provisevee fting
Goa00: equipment for moderily r 20 by |
PP e R 1. What materials do you plan to use on the project?

* Weights of common

Adrriniwtra v Castrole: Change 1hio werg weerk & assig ned |managamient] (e, s . : -

2. What quantity of each material will you need? e -
MONE WOTHEYS OF 1G0He Imsks) q v Y building materials
Stape; Pra-job, On-the-loh _ |
WS Ievedard: S0 L MEN MG, 1R mOmker 3. How heavy are the units (bundles, bags, etc.) of each material that workers will

Witk Prackices: Change the wey work s done [indsad sl workers] feg., sse prapsr dfhog

: Lo . . S :

e need to lift and move? Which weigh more than 5o pounds? Are their light * Storage options for

Stage: On-the-lo i i i i i ? materials

3 PvEhad projecE maneger TeIed, MUpeHviBse: Wik weight or lighter weight options (e.g., 4o Ib bags instead of 8o Ib bags)? materials
Bogpairgy: Fronac 1ha workies without chinging 1he hisied fr.q., impac 4. How will the materials be delivered and stored? Will you need storage
resistan giwes, Strero & Flew progromes) e Lifting equipment

LEASTRISE  ¥EApe: On-the-ich ) equipment to ensure the materials are stored off the ground (at least 24" off 2
REDUCTION | WhES Irvoheds poapct man g, supenison warken options

the ground) to minimize bending and lifting?

5. What lifting equipment will be used to eliminate worker lifts of more than 5o * Manual Materials
pounds? Handling Workbook
- Worksheet #110
6. How will you keep track of the quantities and costs of the materials, weights, help calculate and
® Bidding ‘ ‘ @ Pre-job @ On-the-|ob @ Look Back ‘ storage options, lifting equipment and assistance you need to prepare your keep track of the cost
bid? of different material
lifting and moving

TIP: Ask your employees for their ideas on how to improve manual materials

! By 2 ; 2 options
handling to avoid injuries and improve productivity.




New Resources: infographics, checklists, videos

sest | Prevent Injuries When Moving ‘@ EE?ITT
X~ PLANS | Materjals! PLAN YOURLIFT PLANS PRE-JOB Materials Handling Job Hazard Analysis Checklist

@ BUILE SAFETY INTO EVIRY JON
reyou lift materials, check the weight and follow safe practices to prevent sprain and
strain injuries. If the materials weigh 50 pounds or more:

MATERIAL DELIVERY TO JOB SITE

Lo e v I lifting equipment . . -
and coworkers to find the = @ is NOT available use 1) What types of materials will be used on the project?
safest approach. [ ateam lift - ask a
v Your employer should coworker for help.
provide a dolly, hand ),
or ather ifting equipm! =]
- -«

2)  Who will deliver the materials to the job site?

3)  When will the materials be delivered?

4)  Where will the materials be delivered (dock, driveway, in the work area, etc.)? Can they be delivered
as close as possible to the area where they will be used (lay down/ installation/work area)?

. .
EST .
PLANYOURROUTE: _ BesT  [raining Programs
+ Your employer shoukd proviind train you onhowtouse the | s | Prevent Injuries When Moving Materials BUILT
lifting practices to prevent injuries caused by manually lifting a pLA N s
EBefore moving materials, plan the shortest route to reduce time spent moving materials and prevent strain, ini
@] sprains, and chronic injuries. Look for and fix slip, trip, and fall hazards: BUILD SAFETY INTOD EVERY JOB contraCtor Tralr“ng Program
= it ' = /
and loose dirt L l
LS
E&,ﬂm‘fm / B. Short videos available as YouTube videos that can be viewed in order or based on your company's interest. There are 8
= 2 sections covering the following topics:
.f@ o Mi}gFmEALs v Prop doors
/ fl’ g - » Soction 1 Why Should a Company Develop an Ergonomics Program?
\ * Section 2 - What Causes Soft Tissue Injuries?
* Section 3 - What Should an Ergonomics Program Include?
WORK AREA - * Section 5 - Developing the Five Key Elements of Your Ergonomics Program
J \ * Section 5 - Ergonomic Best Practices
*  Cover o quard holes a0y dont * Section 6 - Process Improvement: Project to Company-Wide Ergonomics Program (Introduces the free tools and
o Claar your path of materials, through.
corts, and debrts “Conu”ta wann others. resources avallable through the Best Bullt Plans program to heip)
* Section 7 - Preventing Soft Tissue Injuries to Prevent Addiction
ﬁﬂffi‘.ﬁiﬁl’"‘f'f”“‘"ﬁ!iﬁ““’”“”’?5." ::.:r ;EP“'R [.__ * Section 8 - At-A-Glance - Creating an Ergonomics Program




Aim 1: Wave 2 (n=12) and “Roadmap” Contractor Eval (n=10)
Contractor MMH program and BBP assessment

* Contractors:
e Wave 2:10 (8 large, 1 medium, 1 small)
e Roadmap contractors: 10 (8 large, 1 medium, 1 small)

e Generally little planning for MMH but greater awareness of the need

BBP program evaluation results: very favorable

Liked Didn’t like
e Lots of useful information e |nformation takes too much time and effort to
e Positive comments about the new digest
materials (HOC, infographics,  Not sure how to get started without more help
checklists, key questions) e Want more trade specific, off-the-shelf training

 Many small contractors have informal operations
so don’t use checklists



Aim 4: Remaining gaps

* Inadequate changes
* Navigation doesn’t guide the user to create an MMH program
* The presentation of information is difficult to digest quickly
 Worker training materials are meant for a trainer to use
* New toolbox talks were not available on the BBP webpages

e Audience shortfalls
e Smaller/less formal contractors didn’t know how to get started

 Many contractors lacked basic knowledge about safe MMH
concepts



Important lessons

e Smaller/ less formal contractors need VERY short, easily
digestible and usable information

e Informal contractors do not use checklists/posters but
transfer information through regular communication

e Contractors and supervisors not familiar with
computers/apps are not able to use web-based
programs




Proposed modifications for Aim 4

* Create a brief, simple version of the BBP program to help contractors
gain knowledge (hard copy, downloadable)

* Create an index of all tools and resources for easy reference
* Create series of short training videos for workers
* Create an interactive tool to make a basic MMH plan

 And many smaller edits to the current webpages



Questions?

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

D
PLANS

BUILD SA TO EVERY JOB

http://bestbuiltplans.org/



http://bestbuiltplans.org/

Workshop #2: Preventing
Suicide and Overdose
Fatalities

Moderator: Chris Trahan Cain, CIH, Executive Director, CPWR

Jon Davis, PhD, Assistant Professor, University of lowa, College
of Public Health, Department of Occupational and
Environmental Health

Allison Weingarten, LMSW, Senior Analyst, MDB, Inc.

Jeffrey Bradley, Program Administrator, Sheet Metal
Occupational Health Institute Trust (SMOHIT)

Bradley Evanoff, MD, MPH, Professor of Medicine; Director,
Division of General Medicine and Geriatrics; Assistant Vice
Provost for Public Health, Washington University in St. Louis

Behzad Esmaeili, PhD, MS, MS, Associate Professor, Purdue
University School of Industrial Engineering




Impact of Employment Laws on Construction
Worker Suicide

Jon Davis, PhD

Assistant Professor, University of lowa, College of Public Health,
Department of Occupational and Environmental Health

www.HealthierWorkforceCenter.org



HEALTHIER WORKFORCE
CENTER of the MIDWEST

Research Questions

« What makes construction worker suicide different?
 Are there state level laws that are protective?

This work was supported by CPWR: The Center for Construction
Research and Training through a grant from PhRMA. Its contents
are solely the responsibility of the authors and do not necessarily

represent the official views of CPWR or PhRMA.



HEALTHIER WORKFORCE
CENTER of the MIDWEST

How do we study worker suicide?

The Reach of NVDRS

NVDRS began collecting data on violent
deaths from six states in 2002, followed

by progressive additions to the system
over several years.In 2018, NVDRS was
expanded to include data collection
from all 50 states, Puerto Rico, and
the District of Columbia. This expansion
brings NVDRS closer to the goal of
providing a complete picture of violent
deaths across the nation

States added by year:
B 2002: MA, MD, NJ, OR, SC, VA
I 2003: AK, CO, GA, NC, OK, RI, WI

2004: KY, NM, UT
B 2009: Mi, OH

2014: AZ, CT,HI, 1A, IL, IN, KS, ME, MN, NH, NY, PA, VT, WA
W 2016: AL, CA, DE, DC, LA, MO, NE, NV, Puerto Rico, WV
B 2018: AR, FL, ID, MS, MT, ND, SD, TN, TX, WY




Study Design

Years: 2013 -2020

160,939 Deaths from Suicide

45,000 Excluded: Current Military (1.7%), Not in workforce (11.0%),
Inadequate info (9.6%)

128,450 aged 16 to 64

19,602 Construction (15.3%)



How Is Construction Worker Suicide Different?

Firearm (50%) and Overdose (8%)

Higher Asphyxiation (37% vs. 30%)



Circumstances

Relationship problem (42%) @

Problematic substance D @
use (28%)

Job/Financial [ 55
problem (16%)

i

HEALTHIER WORKFORCE
CENTER of the MIDWEST

Crisis in the past or
upcoming two weeks (29%)

Physical health problem
(22%)

é | é Criminal legal problem (9%)

Q Loss of housing (4%)

Alcohol (21% increase)

Substance Use (61% increase)

https://hwc.public-health.uiowa.edu/wp-content/uploads/You-OK_General-Industry.pdf






Preventing Construction Worker Suicide, 2013 to
2020

: L.aWS S N\-GDRDS t Pop?t(llzziion
Paid sick leave vicide Liala Data
Family leave

Union Restrictive

External

Rate Data

Rate Ratio



Rate Ratio Calculation

Number of
Suicides

(L)

Ref Population
(n)

log(u/ny) = By + B1-LAW; + B,-YEAR;

| population group inj state



Paid Leave

15 States that cover
construction

Reduction
18% Male

33% Female

HEALTHIER WORKFORCE
CENTER of the MIDWEST




HEALTHIER WORKFORCE
CENTER of the MIDWEST

Family Medical Leave

13 States with benefits greater
than federal

Reduction
28% Paid, 11% Unpaid / Male
62% Paid, 50% Unpaid / Female




HEALTHIER WORKFORCE
CENTER of the MIDWEST

Union Restrictive

2/ States
(Michigan repeal after study period)

20% Increase for Male and
Female




HEALTHIER WORKFORCE
CENTER of the MIDWEST

Takeaways

Policies at state level could translate to workplace best practices

Protection across policy different for women working in
construction




MDEB Inc’

A case study examining the development and impact
of the International
Union of Elevator Constructors (IUEC) Local 1
Member Assistance Education Program (MAEP).

MDB, Inc. and IUEC Local 1

1730 Rhode Island Avenue, N.W., Suite 1200, Washington, DC 20036  (202) 331-0060 | 2525 Meridian Pkwy, Suite 50, Durham, NC 27713 e (919) 794-4700




MDB, Inc: —

Project Leads

 Allison Weingarten, LMSW

 Brendan Loftus, LAP-C, Director of Member Assistance Educational
Program

 Deborah Weinstock, MS
 Jonathan Rosen, MS CIH FAIHA



Overview



Participatory Action Research

* Forming advisory committee of key IUEC stakeholders and from the
Training and Education Fund



MDB, Inc: —

About IUEC Local 1

« 3,200 members Iin the elevator construction industry in NYC,
Westchester, Rockland, Long Island and New Jersey.

e Specialize in installing, servicing, repairing, and modernizing
elevators, escalators, and other conveyances.



MDB Inc .

Construction work and impact

 Elevator construction workers are exposed to electrical, struck by,
caught in hazards and falls.

 The work Is physical and fatiguing. Injuries and occupational stress
related to these exposures may lead to opioid misuse and addiction
as well as to depression, anxiety, and other mental health effects.

e Construction workers experience the highest mortality rates from
suicide and overdose of any industry. Effective peer programs are a
key component to addressing this dilemma.



Formation of MAEP

» Series of 5 deaths from drug overdoses in 11-month period.



MDB, Inc:

About the MAEP

 Led by Brendan Loftus, Executive Board member and Safety & Health
Trainer, person in long term recovery who is open about his lived
experience

* Two-hour drug and alcohol class

* MAEP includes:

 vetting treatment facilities

making referrals for treatment

facilitating group recovery meetings

training members and apprentices, and
providing support to members and their families.



MDB Inc’ .

MAEP Success

 Prior to 2016, only about 10% of members who went for treatment
maintained their recovery.

 After the IUEC established the MAEP program, 78% maintained
recovery.

e Determined by reviewing data from the treatment providers on the status of
members who had gone through their treatment programs.



MDB Inc .

Goal of Case Study

* Yield useful insights into the construction union-based member
assistance program.

« CPWR previously conducted qualitative research conducting
focused telephone interviews with members of the NABTU Opioids

Taskforce and published a report highlighting construction industry
peer advocacy networks. That was the first qualitative research of

Its kind In construction.

* The proposed research with IUEC Local 1 will further this work by
doing an in-depth case study of a specific program.




MDB,Inc: - .

Specific Aims

1. Document key action steps that led to the establishment of the
UEC Local 1 MAEP.

2. Document activities and methods employed by the MAEP to

provide support to members.

1. Qualitative research methods — key informant interviews, focus groups,
and a survey.

3. Develop lessons learned from the case study.




MDB, Inc:

Project Advisory Group
Key Informant Interviews

Participant Focus Group
Membership Survey
Final Report




Results and Analysis



MDB, Inc:

Project Advisory Group (PAG)

 Included the research team, eight leaders from
IUEC Local 1, and a member who went through
the MAEP Program.

» Several of the participants identified themselves
as people in recovery or as having a family
member impacted by drugs and alcohol.

 Participants included: the local president,
organizers, vice-president/business agent, day
secretary, safety director, and recording secretary.

rendan Lost’ Toolbox Talk on Suicide
Prevention



MDB, Inc:

Comments about MAEP from the PAG included:

Huge advantage to have a full-time person, funded by Training and Education Fund with full support of the union leadership

Established sober support network of coworkers

Peer recovery program — not clinicians, a new social network of coworkers

Aftercare and sober living support increased successful recovery rate from 10 to 78%.

Treatment geared to individual needs: some outpatient, some 30-day inpatient

One-year post-treatment monitoring/support

MAEP is currently about 50% mental health and 50% substance use disorder. Twenty to 30 are in rehab at any given time.
Large number of veterans in workforce. PTSD is a big issue.

Lots of behind-the-scenes work, don’t always get a pat on the back

Open-door policy and privacy are “number one”

Impact of SUD: dozing off, absent, late for work, not returning after lunch

Recently added 8 hours of training in psychological first aid for peer network — sticker on hard hat to promote the program

MAEP has helped family members and management get into treatment
Toolbox talks on substance use, mental health, suicide prevention
MAEP has improved labor/management relations as it provides concrete support to the workforce

Day secretary places members in treatment on paid disability leave and provides return to work




Lee Pirone, Local 1 day Secretary

Brendan Loftus, director of

MAEP, conducting a toolbox Local 1 President/Business New York District

talk on suicide prevention. Manager Lenny Legotte Metropolitan Manager of
Kone U.S.A. Justin

Tomasino



MDB, Inc:

Key Informant Interviews

e Keythemesincluded:

e Before MAEP, signs of misuse and addiction were being ighored.

e Mental health issues are as prominent as SUD.

e Many PAG members reported about their own recovery or that of family
members and close friends.

e Thereis heavy reliance on Brendan Loftus, MAEP program director.

e Members often deny. They have many enablers. Having Brendan and peers
helps overcome the denials.



MDB, Inc:
Focus Group of MAEP Participants

 k * H * &

 The focus group included IUEC Local 1
members who have been through the program.

* Purpose - To document experiences and B
satisfaction with the program, and to learn | 2. & | |[¥. 8
about ideas for expanding and improving it.

e Six members participated in the focus group.

 All but one were 35 years of age or younger.
One was an apprentice.

Focus group of MAEP program participants
with research team.



MDB, Inc:
Highlighted Quotes

Quote from mother of a IUEC Local 1 member who went through the MAEP program:

“He hasn’t just changed in being sober. He has changed in being a righteous man. He is trustworthy. He is
honest. He is hard working, dedicated, devoted, loyal. He doesn’t make a commitment that he cannot
fulfill.”

Lenny Legotte, IUEC President: “After losing several apprentices, we were standing over a casket and |
started getting mad, what is going on? There is something we can do and we are not doing it.”

Justin Tomasino, Management: “I had no idea. | worked with this person every day. Not this guy who
comes to work every day and does his job. Looking back, in this situation, | was willing to support him
because | love him, he is a friend, | recruited him. | know his family; | know his kids. But if | am being
truthful, when we pull a mechanic off a job because he is a drunk, | am probably less in the helpful frame
of mind, more like, ‘let him go deal with this on his own, not on my dime.””-



MDB, Inc:

Highlighted Quotes

Brendan Loftus: “I believe the best way is peer based, people with lived experience, on-the-job,
within the industry, and people in recovery. It was msplratlonal to me to hear a person within the
industry, Bobby Stack, who was a volunteer when we had the bare bones of program.”

Jonathan Anderson (Peer): “Brendan calls on me because he knows | am a good, sober man and
| want to help. | will pick up or drop off members going to treatment at the airport when needed.”

Focus Group: “The thing | never lost was my job. Never got kicked out of the union.”

"Theres a lot of sober people in this union now. It’s not like it used to be. Now half my coworkers
are sober."



Survey Results



MDB, Inc:

Survey Population

 Aim - Evaluate the reach and reputation of the program.
e Survey population was 600 apprentices.
 Not all Local 1 instructors distributed the survey.

 The 317 apprentices who received the survey completed it — approximately 100%
completion rate.

* *Note that Local 1 apprentices join the union after completing one year in their
apprenticeship. They also work as helpers with a journeyman mechanic as part
of their apprenticeship.



MDB, Inc:

Key Results

Years in the IUEC Local 1 Apprenticeship Program:
 10% (n=31) had 0-1 years
 85% (n=269) had 1-5 years
5% (n=17) did not answer the question.
* 6% (n=19) noted a culture of misuse of drugs and alcohol among union members.
* 23% (n=74) noted a problem with stress, anxiety, and depression among union members.
* 54% (n=171) knew about the Member Assistance and Education Program (MAEP).
* 3% (n=10) of survey respondents indicated that they have utilized the MAEP.
* 80% (n=254) would seek out the MAEP if they were to experience a drug, alcohol, or mental health problem.

» Of the largest barriers to getting help for SUDs or mental health concerns, apprentices ranked:
« #1, fear of losing the apprenticeship
o #2, financial loss
o #3, stigma
o #4, other reasons

e Survey results show a favorable impact of the MAEP program.



MDB, Inc:

e What stressful or hazardous conditions in the industry would you change?

What stressful or hazardous condition in the Percentage Number
industry would you change?

Paid sick leave 43% 136
Prevention of strains and sprains 25% 79

8-hour workday 10% 32

Other 10% 30

No response 13% 42




Summary



MDB, Inc:

Key Findings

» Case study provides first-person testimony about the impact of MAEP on workers, families, and employers.

 lllustrates a site-specific strategy for developing an effective program that addresses mental health and
substance use among a population of construction workers.

« MAEP and related training/recovery resources have significant impact on program members
» Benefits to workers’ families and employers incentivize replication and implementation through the industry

« MAEP programs can help overcome stigma and the “deadly silence” in traditional drug -free -workplace
programs.

 There is a need to develop resources to address gaps in:
« Systematic record keeping
» Ability to address leadership training
» Establish family support networks



MDB, Inc:

Strengths and Limitations

Strengths

* Multiple streams of data

» Strong relationships between participants and researchers

* High survey response rate

e Study uniqgueness

« Many opportunities revealed to improve the program

Limitations

* No control group to compare MAEP with traditional employee assistance programs
» Limited program data

» Adaptation to different settings — MAEP was established in an urban setting that had access to
significant resources



Recommendations



MDB, Inc:

For Local 1

. Build peer network

. Instructor training for peers

. Frequent and reqgular peer meetings
. Documentation

. Employ an administrative assistant

o h W N B

o

. Routine meetings with leadership/MAEP firector
. Training for union leaders
8. Peer family program

\l



MDB,Inc: .

For IUEC International

1. Brainstorm how to help smaller locals adapt the IUEC Local 1
program where they do not have a training and education fund.

2. Find champions within the locals and support their efforts to become
LAP certified.

3. Help the local unions evaluate their member support programs and
develop a strategy for improving them using local LAP, IUEC, and
regional resources.



MDB Inc: .

For the Construction Industry

1. Conduct leadership training to educate and build commitment
among key stakeholders.

2.Begin a dialogue between key stakeholders to assess the steps
necessary to initiate or strengthen support programs.

3. Consider which elements of the IUEC Local 1 MAEP apply and which
do not to local and industry conditions.



MDB, Inc:

Recommended dissemination

e CPWR: The Center for Construction Research and Training, the National Institute
for Occupational Safety & Health, and the National Institute of Environmental
Health Sciences National Clearinghouse for Worker Safety and Health Training
websites.

e North America's Building Trades Unions and affiliates.

e National Safety Council.

e The White House Office of National Drug Control Policy to share with federal
workgroup and consider posting on U.S. Department of Labor Employment and
Training Administration’s Recovery-Ready Workplace Resource Hub.

e Substance Abuse and Mental Health Services Administration.



MDB, Inc:

Potential Publications

e New Solutions Journal of Environmental and Occupational Health Policy

e American Journal of Industrial Medicine

e National Institute for Occupational Safety and Health Total Worker Health
Newsletter or Blog

e American Public Health Association, The Nations Health

e Potential posting of CPWR report: National Clearinghouse for Worker Safety &
Health Training, Substance Abuse and Mental Health Services Administration
website, U.S. Department of Labor Recovery Ready Workplace Resource HUB



MDB, Inc:

Future Research and Funding

Research on member assistance programs in the construction industry is needed to
identify key elements in establishing them, data sources, peer programs, program
effectiveness, training strategies, and access to resources. Funding sources may
include but are not limited to:

- The National Institute for Occupational Safety and Health

- The Substance Abuse and Mental Health Services Administration

- U.S. Department of Labor Employment and Training Administration
- CPWR

- Private foundations



Thank you



Naloxone Administration
Training and Distribution

Jeff Bradley
Program Administrator
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Overview

 The overdose reversal drug Naloxone (Narcan) has
saved countless lives that otherwise would have
been lost to opioid overdose.

 Naloxone is not readily available throughout local
unions or apprenticeship schools.

 Many leaders and members are not aware that the
medication exists.

SMOHIT.ORG
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Overview

* This project, led by representatives from the Sheet
Metal Occupational Health Institute Trust (SMOHIT)
Sheet Metal, Air, Rail and Transportation (SMART)
workers Member Assistance Program (MAP), will
pilot widescale training and distribution
of naloxone nasal spray in three local union areas

across the U.S.

SMOHIT.ORG
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Three locations across the United States

e West - SMART Local 104-San Francisco, CA
e Active membership of approximately 7000 building
trade sheet metal workers representing 4 separate

JATC training centers.

 Approximately 100 people will be trained at this
local.

SMOHIT.ORG
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Three locations across the United States

e Midwest - SMART local unions in lllinois

e Active membership of approximately 5000 building
trade sheet metal workers representing 8 separate

JATC training centers.

e Approximately 75 people will be trained at this local.

SMOHIT.ORG
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Three locations across the United States
e East - SMART Locals 28 and 137-New York City

e Active membership of approximately 4000 building
trade sheet metal workers representing 4 separate

JATC training centers.
e Approximately 50 people will be trained at this local.

SMOHIT.ORG
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MMMMMMMMMMMMMMMMMMMMM Im

 Naloxone administration training will be delivered at
each of the locals.

 The naloxone training will be facilitated for
audiences in the three areas to increase awareness
of opioids; decrease the stigma associated with
opioids and naloxone and will teach trainees to
administer naloxone.

SMOHIT.ORG
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MEMBER ASSISTANCE PROGRAM I m

e Distribute naloxone nasal spray at no or reduced cost
to apprenticeship schools and provide each trainee

with two doses of naloxone for future emergency
use on or off jobsites.

e Each training center will receive the remaining doses

in proportion to their size, to redistribute as needed.
This aim includes creating a simple and reliable

system under which additional naloxone nasal spray
can be requested.

SMOHIT.ORG
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 These trainings are open to all members who are in a
position of leadership throughout our union and training
centers including managers, agents, organizers,
coordinators, instructors, superintendents, forepersons,
etc.

* Trainings will include the signs and symptoms of an
opioid overdose, proper administration
o‘?naloxone nasal spray, what to expect when
administering naloxone, as well as providing 2 doses
of Naloxone tor each person trained.

SMOHIT.ORG
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e Our goal is to have this life saving medication
everywhere and that Naloxone be stored and
available in the first aid station in all training centers
as well as all major jobsites (that we have supplies

for).

SMOHIT.ORG
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map Pre-Training Survey

Q2 - Do you currently carry naloxone?

60

40

20

Yes No

SMOHIT.ORG
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Post-Training Survey

Q13 - After completing this training, how likely are you to carry your
naloxone with you?

50
40
30

20 14

" m : B
2
, 1N e I
Extremely unlikely Somewhat unlikely  Neither likely nor Somewhat likely Extremely likely
unlikely

SMOHIT.ORG
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MMMMM TMALD Pre-Training Survey

Q3 - 2. How familiar are you with the signs and symptoms of an opioid

overdose?
33
30
20 19
10 8
B 2
0 I

Not familiar at all Slightly familiar ~ Moderately familiar Very familiar Extremely familiar
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map Post-Training Survey

Q3 - How familiar are you with the signs and symptoms of an opioid
overdose?

32
30

25
20
15
10

2
1
. —_— —

Not familiar at all Slightly familiar ~ Moderately familiar Very familiar Extremely familiar
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map Pre-Training Survey

Q4 - How confident are you in your ability to respond to an opioid
overdose emergency?

24
21
20 18
15
10
]
0

Not confident at all  Slightly Confident Moderately Very Confident Extremely
Confident Confident

6

SMOHIT.ORG



http://smohit.org/

MMMMM EELE NS Post-Training Survey

Q4 - How confident are you in your ability to respond to an opioid
overdose emergency?

41

40
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20

11
10
3
0
0 ]

Not confident at all  Slightly Confident Moderately Very Confident Extremely
Confident Confident
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Pre-Training Survey

Q5 - How comfortable would you be reviving someone with naloxone if
they appeared to be experiencing an opioid overdose?

26

25
20
15
10 10

5 .

0

Extremely Somewhat Neither Somewhat Extremely
uncomfortable uncomfortable comfortable nor comfortable comfortable

uncomfortable
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Post-Training Survey

Q5 - How comfortable would you be reviving someone with naloxone
If they appeared to be experiencing an opioid overdose?

50

40

30

20

10

0

Extremely
uncomfortable

1

Somewhat
uncomfortable

5

Neither
comfortable nor
uncomfortable

Somewhat Extremely
comfortable comfortable
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Pre-Training Survey

Q6 - How confident would you be explaining what naloxone is to
someone who didn’'t know about it?

30
20
12
) . :
; _
Not confident atall  Slightly confident Moderately Very Confident Extremely
confident Confident

SMOHIT.ORG
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map Post-Training Survey

Q6 - How confident would you be explaining what naloxone is to
someone who didn’t know about it?

31
30

20 17 I
10

. - B

Not confident atall  Slightly confident Moderately Very Confident Extremely
confident Confident
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Contact

Daniel McCallum
Executive Director
dmccallum@sheetmetal-iti.org

Aldo Zambetti Jeff Bradley Edmund M. Robison Chris Carlough

Administrator Program Administrator Field Representative  Director of Wellness and
Mental Health Support

SMOHIT.ORG
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Evaluating the Implementation and
Effectiveness of New Peer-Support

Washington
University in St.Louis
SCHOOL OF MEDICINE

Healthy Work Center

Programs

Brad Evanoff
Anna Kinghorn



Intro / Goals:

 Many trade unions and contractors are implementing peer support
programs to better prevent and treat opioid dependency and mental
health issues

e Little practical information about the barriers and facilitators of
implementing peer support programs

 We are evaluating 2 recently started programs
e Evaluate implementation, organizational effects, and effectiveness



Greater St. Louis Construction Laborers
Health and Welfare fund

e Serves Locals 110 and 42 (~4200 active members and ~7000 retired
members and dependents)

 “LEAN StL” program based on the “Laborers Escaping Addiction Now’
program pioneered in Boston, includes an expanded focus to address
suicide prevention and other mental health topics

4

 Two peer counselors hired March 2023, completed >200 hours of
training, including MO certification for Peer Support Specialist and
Community Health Worker, additional training in Behavioral Health
and Substance Use counseling; joined the National Peer Recovery
Alliance



Key Activities of LEAN StL Peer Counselors

* Provide advice and referral to individual workers and dependents
* Jobsite talks

e Apprentice classes on mental health and SUD

e Serve as interface between the union members and their MAP

* Help members to get access to union-sponsored benefits and
community resources

e Reaching out to contractor associations
* Working to create a network of support



Semi-structured Interviews

e 15 to date: Union leaders, trustees, business agents
* Adoption and Buy-In: relatively smooth, initial concerns about cost

 Satisfaction and Impact: meeting or exceeding expectations, personal
stories are key to perceived impact

 Awareness and Utilization: continuous communication is key; lived
experience of the peer connectors seen as helpful to reducing stigma
and encouraging utilization

* Program fit and relevance: peer support approach seen as
particularly effective, good acceptance by leaders and workers



Semi-structured Interviews (cont’d)

 Sustainability: ongoing need for mental health and substance use
support is expected to maintain the program's relevance; program
will need to evolve over time to meet the needs of members

* Cost and Feasibility: stakeholders believe the benefits far outweigh
the costs

e Challenges and Areas for Improvement: need for additional staff as
program grows

e NEXT STEPS: Continue interviews with leaders, interview members
who have sought assistance through the peer counselors



Other evaluation metrics

* Increased utilization of health plan and Member Assistance Program

e Health plan claims for mental health / addiction:
e 3/22 —2/23: 648 claims / $69,960 payment (per month)
e 3/23 —2/24 : 783 claims / $87,058 payment (per month)

e NEXT STEPS: Analyze individual level claims data

* Analyze MAP data to compare utilization pre-and post-intervention
(changes in #contacts, utilization, reasons for utilization)



Second site — Tarlton Corporation

e St. Louis General Contractor, ¥250 employees; 20-25 job sites
* Employs Union carpenters, cement masons, laborers, iron workers
e Participant in Suicide Prevention Stand-Downs since 2019



Implemented pilot of a MATES adaptation

 Two day ASIST training for HR, safety
managers August ‘23
* General Awareness Training for all
workers: Five days of TBTs Sept ‘23
 Half-day SafeTalk Training for Peer
Connectors: October ’23
e Hard Hat Stickers, resource cards
e Final TBT promoting the program: Jan 2024
* Interviews with trained personnel: March-
May 202




Semi-structured Interviews

* 11 to date: HR, Workforce management, Superintendants, Safety
Manager

e Value of training: SafeTALK and ASIST valuable and useful; increased
confidence; recurring theme was that real life practice needed. Some
had already used skills

 Awareness/Observation/Empathy: increased

e Support Systems and Resources: make it easier to connect individuals
to the right resources based on their trust and comfort



Semi-structured Interviews (cont’d)

e Challenges and Suggestions: share success stories, continuous
education and refreshers, address specific needs of diverse
populations

* Overall Reception: Worker reactions perceived as neutral to positive.
Stigma about discussing mental health seems to be decreasing. Peer
connectors seen as beneficial in making support more beneficial and
creating culture of openness and support.



Baseline Questionnaire Data: 93 respondents

Proportion responding "Agree" or "Strongly Agree"” %
Suicide is a serious problem in the construction industry 71
If | was struggling with mental health issues, | would be willing to ask for help 60

If | was struggling with mental health issues | would know who | would talk to,

in order to get help 76
If | knew a coworker was struggling then | would be willing to offer help 94
| believe my workplace tries to look after worker mental health 69
Poor mental health is a workplace health and safety issue 86

An employee would be treated poorly in the workplace if they were to
disclose that they had been diagnosed with a mental iliness 17

| would feel embarrassed if others knew | was seeking professional help for
depression or a substance use problem 17



£ Washington
University in St.Louis
SCHOOL OF MEDICINE

Healthy Work Center

https://oshr.wustl.edu
healthyworkcenter@wustl.edu

Many thanks to:

Greater St. Louis Construction Laborers Health and Welfare Fund
Tarleton Corporation — Ryan Wehrle

AGCMO - Brandon Anderson

Washington University — Ann Marie Dale

Healthier Workforce Center of the Midwest — Diane Rohlman
United Erectors in Des Moines — Brad Churchill


https://oshr.wustl.edu/
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PURDUE

UNIVERSITY.

Suicide Prevention Practices for Iron Workers

Research Team:
Maritsa Romero, M.S.
Laura Schwab Reese, Ph.D.
Behzad Esmaeili, Ph.D.

GMT20240609-170714_Recording...




THE CENTER FOR CONSTRUCTION
RESEARCH AND TRAINING

2024 R2P SEMINAR
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WORKSHOP
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WEDNESDAY, JUNE 12™

8:00-9:00
9:00-9:15
9:15-10:15

10:15-10:30
10:30-11:30

11:30-11:55

11:55-12:00

Breakfast
Welcome Back

Research Session #4: Improving
Safety and Health Through
Training

Break

Research Session #5: Tracking
and Evaluating Hazardous
Exposures

Final Discussion: How can we
work together to ensure that
outputs from consortium
research continue to be
disseminated and
implemented?

Closing Remarks



Research Session #4:
Improving Safety and
Health Through Training

Moderator: Rick Rinehart, ScD, Deputy Director, CPWR

Evaluation and Improvement of OSHA 10-Hour Construction
Safety Training

Mark Fullen, EdD, CSP, Professor and Director, Safety and
Health Extension, West Virginia University

Improving Safety Leadership and Fall Prevention Training in
Residential Construction

Bradley Evanoff, MD, MPH, Professor of Medicine; Director,
Division of General Medicine and Geriatrics; Assistant Vice
Provost for Public Health, Washington University in St. Louis

Using Community-Based Organizations and Partnerships to
Enhance Reach and Engagement of Small Construction
Establishments

Sue Ann Sarpy, PhD, MS, Sarpy and Associates, LLC




Evaluation and Improvement of
OSHA 10-Hour Construction
Safety Training

2024 R2P SEMINAR &

PARTNERSHIP WORKSHOP
June 11-12, 2024, Silver Spring, MD

Mark Fullen - West Virginia University — Safety & Health Extension
Kimberly Rauscher - Boise State University - Department of Community and Environmental Health
Wayne Lundstrom - West Virginia University — Safety & Health Extension
Douglas Myers - Boise State University - Department of Community and Environmental Health
Brandon Takacs — Formerly West Virginia University — Safety & Health Extension,

Y4 EXTENSION Safety and Health



Refresher on the Project

e Study Objectives

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

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

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

* Translate the new approach into practice among
Outreach Trainers.

Y/ EXTENSION Safety and Health



Refresher

* Methods
e 5-year, mixed-methods study in four phases

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

e Planned to recruit 200 affilated OSHA 10 authorized
outreach trainers and 6000 OSHA 10 trainees.

Y/ EXTENSION Safety and Health



Evaluation Tools that resulted from
Developmental Stage work

* Trainer Questionnaire (Completed by Trainer)
* Training Questionnaire (Completed by Trainer)

* Pre and Post Knowledge Assessment (Completed by
Student)

* Training Evaluation (Completed by Student)

VS EXTENSION Safety and Health



Current Status of Project

 Completed the data collection portion of the Evaluation
Phase of the Project

e Survey responses:
e 57 Authorized Trainer Questionnaires total
» 281 Students Completed the Pre Safety Questionnaire

« 178 Students have completed the Post Safety
Questionnaire

« /3 Students completed the Training Satisfaction Survey

VS EXTENSION Safety and Health



Current Status of Project (Cont).

* Ended recruitment of trainers April 1, 2024

 Ended data collection from training courses June 1,
2024

e Initial Data Analysis has been conducted on the Trainer
Questionnaire and the Student Satisfaction Survey

* Development of an enhanced OSHA 10 training
approach is underway

VS EXTENSION Safety and Health



Traliner Questionnaire

 Demographics

* Professional Background

e Construction Background

« Safety and Health Background

* Perspectives on importance of different teaching
approaches (Importance of and confidence in doing

e Teaching Methods and Activities (Importance of and
confidence/comfort in doing)

VEXTENSlON Safety and Health



Selected Trainer Questionnaire
Results

Drawing on Students' Experiences, Insights, and Skills

2.40
Allowing students to lead some activities
BN 950

Asking students questions that elicit their own ideas and 020

viewpoints B 220

Using activities that allow students to learn from and help each s

19.10
other B © 50

Asking students to share how the information presented relates —

to their own experiences B 270

0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00 90.00 100.00

Unsure/Unfamiliar Very important Somewhat important ~ ® Not really important

Y/ EXTENSION Safety and Health



Selected Trainer Questionnaire
Results

Helping Students See the Relevance of the Material

0.00
Explaining why the information presented is important/will be

useful to them 7.50

B 5.00

Using real-world case studies, scenarios, and examples

B 240

2.40

Clearly communicating the purpose of each course activity 7130

B 240

0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00 90.00 100.00

Unsure/Unfamiliar Very important Somewhat important ~ ® Not really important

Y/ EXTENSION Safety and Health




Selected Trainer Questionnaire
Results

Activities That Allow Students to Practice what they are Learning

Real-world problem solving exercises
Simulations/mock activities like role playing

Hands-on activities

N 24

0 10 20 30 40 60 70 80

Very confident/ comfortable Somewhat confident/ comfortable m Not confident/comfortable

Y/ EXTENSION Safety and Health




Selected Trainer Questionnaire
Results

Activities that Help Reinforce Student Learning

Conducting demonstrations

Having students perform exercises that require them to write out
their ideas or answers | EE

Providing opportunities for students to reflect on what they
learned

0 10 20 30 40 50 60 70 80

Very confident/ comfortable Somewhat confident/ comfortable m Not confident/comfortable

Y/ EXTENSION Safety and Health




Selected Trainer Questionnaire
Results

Comfortable / Confident in using each Assessment Listed

Collecting students’ feedback on the quality of the training

B

Assessing student achievement of the overall course learning
objectives/outcomes

0 10 20 30 40 50 60 70 80 90

Unsure/Unfamiliar = Very confident/ comfortable = Somewhat confident/ comfortable ® Not confident/comfortable

Y/ EXTENSION Safety and Health




Emerging Themes from Trainer
Questionnaire and Exploratory Data

e The trainers are confident and comfortable and the see value In
conducting engaging activities with their students.

e The reality of OSHA 10 training and trainers:
» Classes are often delivered with a minimal amount of preparation
time and customization.
» Delivered in training facilities that do not provide the ability to
conduct hands on activities.

* Trainers are more likely to utilize pre-developed curriculum
versus developing customized curriculum for their audience.

VS EXTENSION Safety and Health



Training and Trainer Evaluation —
Satisfaction Survey

 Tailored to Students Needs

 Environment is Comfortable and Positive

« Draws on Students’ Experiences

 Demonstrates Relevancy of What is Being Taught

e Provides Feedback to Students

* Provides Route Maps Throughout Training

 Activities Encourage Student Engagement/Active Participation

. ITncIuﬂtes Opportunities to Practice Skills and/or Apply Concepts Being
aug

e Presentation Methods Vary

VS EXTENSION Safety and Health



® The training gave me a lot of relevant information
and skills that | will use on the job

= Qverall, the training was good but some of it was
not relevant to me

This training was not very relevant to me and my
needs



How good was the Out of 5 stars...
Instructor at creating
a comfortable
learning
environment?

W EXTENSION



How good was
the instructor at

creating positive
relationships with

students?

VW EXTENSION




How good was

the instructor at
bringing out students’
experiences, insights,
and skills?

VW EXTENSION




How gOOd was
the instructor at
connecting the
course material to
students’jobs In
construction?

W EXTENSION
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How good was

the instructor at
providing feedback
to students?

VW EXTENSION




How good was the
Instructor at making
sure students did
not get lost during
the course?

VW EXTENSION



How good was

the instructor at
encouraging active
participation
among students?

W EXTENSION




How good was

the instructor at
allowing students to
practice what they
were learning?

VW EXTENSION




During the 10 hours
of this training,
about how much
time did students
spend on each of
the following
activities?
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90
80
70
60
50
40
30
20
10

0

Hours Spent on Participatory vs
Non-participatory activities

25 27 25

17
» ME

Participating in interactive
activities or small group
exercises

Sitting and listening to
lectures or watching videos

<] 1-2 3-4 5-6 /-8 9-10




Student Satisfaction Survey Results

* Students on a 5-point ratings scale overwhelmingly
reported satisfaction with their training at all levels.

e Contradicting the 5-point ratings, 48% students reported
sitting and listening to lectures and/or watching videos for 7
to 8 hours out of the 10 hours of class.

» 25% of students reported that less than 1 hour was spent in
Interactive activities or small group exercises and 17/%
reported onlyl to 2 hours.

* Students’ expectations of the OSHA 10 seem to be to
receive lectures and watch videos even though that is not
their preference (based on our exploratory data).

VS EXTENSION Safety and Health



Trainer Requirements for Activity

Based Learning

« OSHA requirements include:

« OSHA expects Outreach Training Program training to meet
adult learning needs and include interactive activities.

e Training must include workshops, case studies, exercises,
artld detr_nonstratlons that involve student participation and
Interaction

 Videos cannot comprise more than 25% of the instructional
time spent on OSHA Outreach Training Program.”

« OSHA's publication “Resource for Development and
Delivery of Training to Workers” states that:

 Activity-based learning should fill at least two-thirds of
training hours (no more than one-third is lecture).

VS EXTENSION Safety and Health



The reality of training content available
from OSHA

* Nearly all trainers interviewed use OSHA 10 training material from
osha.gov

 The content available from the OSHA website includes trainer's
guides, PowerPoints and handouts.

 Much of the material provided does not meet the learning
objectives set forth by OSHA.

* For a trainer to ensure that they meet the learning objectives and
deliver engaging training they must spend time and effort prior to
training and make decisions about what and how they will embed
hands on activities into the training material.

* Trainers don't tend to have the time or desire to do this, and even
If they do, the material is not easy to find and sift through.

VS EXTENSION Safety and Health



Development of a Better Approach

* We are revising existing OSHA 10 curriculum and

developing new content to ensure:

e The curriculum meets the OSHA learning objectives

e Revising “Introduction to OSHA” presentation and embedding the
required hands-on activities to make it seamless for the trainer

« Embedding hands on activities into the existing PPE and Health
Hazard modules.

e Developing new Focus Four training material and hands on activities.

 Embedding within each curriculum section a hands-on activity or
several hands-on activities that guides both the trainer and the student
In the hands-on activity.

VS EXTENSION Safety and Health



Development of a Better Approach

 Once completed and reviewed we will make the new
material available through a publicly available Learning
Management System.

 We will include developed evaluation tools, pre and
posttests, training and trainer surveys and evaluations.

* Once live, we will market the new training approach to
OSHA 10 trainers, collect the data and evaluate.

VS EXTENSION Safety and Health



Next Steps

 Complete analysis of data collected:

e compare what the trainer reported that their training preferences
alre with what they actually do while training across multiple
classes

e compare what the trainers reported they did with what the
students reported was done

e determine If the learning objectives were met with the analysis of
the pre and post knowledge assessment

e Once the new training approach is evaluated, we plan to meet with
OSHA about adopting.

 As an OTIEC we will provide this new material to our existing and
gew OSHA L*|'>|OO students. We will encourage the other OTIEC’s to
0 so as well.

VS EXTENSION Safety and Health



Questions
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In accordance with Federal law and U.S. Department of Agriculture (USDA) civil rights regulations and policies,
WVU is prohibited from discriminating on the basis of race, color, national origin, sex, age, disability, and reprisal
of retaliation for prior civil rights activity. (Not all prohibited bases apply to all programs).

Reasonable accommodations will be made to provide this content in alternate formats upon request.

Contact the WVU Extension Office of Communications at 304-293-4222. For all other ADA requests,
contact Division of Diversity, Equity and Inclusion at diversity@mail.wvu.edu.
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Safety Leadership Training to Improve
Fall Prevention in Residential
Construction: FSL4Res

Washington
University in St.Louis
SCHOOL OF MEDICINE

Healthy Work Center

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

1Carpenters Joint Apprenticeship Program, St. Louis
2 Center for Construction Research and Training (CPWR)



The Problem

e Residential construction lags behind commercial
construction in safety practice

* 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)

* Training program created by
CPWR in 2016

e 2.5 hr training, teaches 6
essential safety leadership skills

" Foundations for
~ Safety Leadership

r " 3 | TE r': ¥ a0 s OO0 HOL
Era 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 for Residential Construction (FSL4Res)

e Uptake much lower in residential sector

* Smaller contractors, fewer resources, higher injury
and fatality rates (particularly falls)

e Residential workers harder to reach than commercial
* Few foremen have OSHA 30 training

* 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 Formal 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

e Even better if......

e Develop real-world scenarios emphasizing use of FSL leadership
skills to reduce falls

e Alter the delivery format to allow multiple shorter sessions

 Modify materials to facilitate jobsite training, expanded pool of
trainers



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.




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 FSL4Res

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

 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\




Foundations for Safety Leadership 4 Residential Construction

22  Reality Check

Discussion Questions: Situation o

1. Keeping in mind the 6 leaderships skills, what can Eduardo do
to demonstrate safety leadership?
2. What are your thoughts on Troy & Tara’s responses to Eduardo?
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Foundations for Safety Leadership -

4 Residential Construction
B 2. Reality Check 288

Outcome B — Key Points

e Troy and Tara’s reaction makes Eduardo wonder if they actually know how to inspect
the fall protection equipment or think it’s okay to cut corners. Even though they were
ok the day before, the equipment must be checked! Eduardo tells Foster, the foreman,
his concerns.

e Foster calls the group together so they can all check the equipment. Admitting they
they’re not sure what to look for, Foster thanks them for being honest and carefully
goes over how to check the equipment...










Foundations for Safety Leadership!

4 Residential Construction

B 2. Reality Check 291

Discussion Questions: Outcome B

1. What do you think of the way Eduardo handled the
situation this time?

2. Which of the leadership skills did he demonstrate?

| Prmshe s |
-




Schedule for Multi-session FSL4Res Training

Session 1 (30 min)

Session 4 (30 min)

e Welcome, introductions, goals & learning
objectives

e Brief skill review

e Characteristics of ineffective and effective leaders

e “Cover Up” and discussion

 Importance and benefits of effective safety
leadership

e 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

e Safety leadership skill review

e Setting up for success

e “Derailing the Job” and discussion

Session 3 (30 min)

e Brief skill review

* “Reality Check” and discussion

e Discussion of recent experiences/opportunities
for using skills




Foundations for Safety Leadership

An Introductory Handbook to the
Foundations for Safety Leadership Course
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Foundations for Safety Leadership
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LEADERSHIP COURSE

EMOTIONAL
WASTE

skill

Practice

Emotional waste if not practiced

Lead by Example

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

Uncertainty due to be being told what to do and
how to act, but watching others, particularly their
leaderships are not following the rules.

Engage and Empower Team
Members

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

Frustration at not being asked for ideas on how
to do task even though they may know a safer
and more efficient way to do it.

Actively Listen

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

Annoyance at not being listened to when raising
an issue.

Practice 3-way Communication

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

Anxiety due to not understanding the desired
outcome of the request being made.

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.

Apprehension and fear of being ignored or
ridiculed when they ask for more direction on
how to complete a task.

Recognize Team Members for a
Job well Done

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

Resentment from never being recognized for
going above and beyond what’s expected.




Three Aims: Develop, Disseminate, Evaluate

* Disseminate:

0 CPWR website: Have documented 2007 unique page views, with 920 material downloads
since September 2023.

O 280 mailings to local residential contractors with initial and follow up contact

O Two Webinars: NRCA & CPWR

O Newsletters: National HBA, NRCA

O Presented to local HBA leadership group to showcase training and discuss dissemination
plans; scheduling presentation for general membership

O Mid-America Carpenters Regional Council integrated FSL4Res into their pre-apprentice
curriculum

0 Safety+Health published article on the FSL4Res

O In talks with the Laborers Training Center in High Hill, MO to include training in curriculum



Evaluate

e Evaluate: email surveys and short interviews
e Measure Reach (did you hear about this?)
e Uptake (did you use it?)
e Assess determinants of reach and uptake



For Additional Info: bevanoff@wustl.edu

& Washington
University inSt.Louis
SCHOOL OF MEDICINE

Healthy Work Center

cpwr.com/fsl|

https://oshr.wustl.edu
healthyworkcenter@wustl.edu
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Using Commumity-based
Organizations and Partnerships
to Enhance Reach and Engagement
of Small Construction Listablishments

(CPWR Small Study No. 21-6-PS) - /

Ty
Sue Ann Sarpy, MS,PhD
Sarpy and Associates, LLLC

June 12, 2024




Study Background

Small Construction Establishments
(employ fewer than 20 employees)
have a disproportionate share of

Health and safety researchers
face Significant Challenges In
reaching and providing
evidence-based solutions

fatal work injuries and increasing
rates of non-tatal work injuries




More Active and Direct

Methods
Reaching and
Fngaging Small
Construction
EStabliShmentS Outreach and Engagement Efforts

Small Construction
Establishments




Environmental Career Worker
Training Program (E.CW'TP)

» CPWR ECWTPs, funded by NIEHS, In
four communities: Boston, East Palo
Alto, Flint, New Orleans

» ECWTPs train, certify, and secure jobs
for economically disadvantaged
workers living in or around Brownfields
or EPA Superfund sites

» ECWTPs have extensive Community
Advisory Committees and partnerships -
in each community e




ECWTP Partnership and
Advisory Committees

»Extensive network of partners: government,

workforce investment boards, community-based and faith-
based organizations, academics, labor unions, potential
employers, transportation departments

»ECWTP Community Advisory Committees:

8 to 10 representatives per program

»Assist in recruiting Small Construction
Establishment Owners



ECWTP Stakeholders

Director of Program
ECWT Programs Coordinators

ECWT
Programs

Advisory
Committees



ECWTPs Advisory Committee members
will provide contacts of Small
Construction Establishments

20 Small Construction Establishment
ECWTP Owners will be interviewed

Advisory
Committees

¢ 30-minute semi-structured interview

100 Small Construction Establishment

Employees will be surveyed

¢ 5-minute online questionnaire



Problematic Reaching Referrals were not

Initial StUdy Small C(_)nstruction —> provid-ed by AdViSOW
FiﬂdngS Establishments Committee Members

Graduated and

Current students from
CPWR ECWTPs were
surveyed

Study was modified to

gather information
from ECWTP students

Students from all four
ECWTPs participated
(n=72)




Survey BRIEF (3- to 5-minute) online survey of

FECWTP safety-related information
Students:

Current and - Work experience in construction (in years)
Graduated - Size of construction companies they have

worked in (small, medium, large)

- Importance of Safety/Factors that Support
Worker Safety in their community

- Greatest Safety Challenges for the average
construction worker in their community



ECWTP Stakeholders

Director of Program
ECWT Programs Coordinators

ECWT

Programs
Advisory
Committees



ECWTP Students Participating by State

© GeoMNames, Microsoft, TomTor



Years Worked In Construction
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Number ol Employees on Worksite

251 to 1,000 workers
101 to 250 workers
51 to 100 workers

21 to 50 workers

11 to 20 workers

1 to 10 workers

N=23
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How important 18 SAFETY to the Average
Construction Worker in your community?

Boston East Palo Alto Flint New Orleans
1 — Not At All Important to 5 — Extremely Important

5.00



Most Important Factors Supporting Sale
Construction in My Community

Safety training is provided [ 63
Safety is a priority at the worksite [ 61
Safety equipment is available [ 59
Safety is enforced at the worksite [N 56
Safety is supported by foreman/supervisor [ 55

Safety is supported by coworkers [ 53
Safety is rewarded at the worksite [ 32

0 10 20 30 40 50 60 70 80 90 100

Percent



Greatest Challenges to Worksite Safety in
Construction in My Community

Time pressure/emphasis on production 43
Lack of safety training 39
Not supported by coworkers 20

Not supported by foreman/supervisor 18

Safety is not a priority at the worksite 18
Safety equipment is not available 13
It is too difficult to enforce safety 13
Construction is dangerous and nothing can... 12

0 10 20 30 40 50 60 70 80 90 100
Percent



Additional Comments: Safety in

Construction in My Community

Challenges

- [ack of Safety Knowledge and Safety Training for many
workers

- Lack of Safety Communication among workers and 7
SUpEervisors q

- Priority is Given to Production ("getting the job done”)
over Safety

- Safety is often not Enforced on worksites
Supporting Factors

- Appreciation to ECWTPs for focusing on the Importance
of Safety
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Key Findings

Process ellective at reaching at-risk individuals
in underserved communities

- Saletly reported as Extremely Important for
average construction workers

- Salety Facilitators: salety training, safety is a
priority, salety equipment

- Salety Challenges: emphasis on production;
lack ol training

- 36% reported interest in learning more about
CPWR and related salety solutions

- Recommended: Strengthen connections
between ECWTTP graduates and CPWR



More Information

- Overview and Key Findings
available at:

. https://www.cpwr.com/wp-
content/uploads/KF2023-Community-
based-Organizations-Partnerships.pdf

. Full report available at:

e https://www.cpwr.com/wp-
content/uploads/SS2023-Community-based-
Organizations-Partnerships.pdf



https://www.cpwr.com/wp-content/uploads/KF2023-Community-based-Organizations-Partnerships.pdf
https://www.cpwr.com/wp-content/uploads/KF2023-Community-based-Organizations-Partnerships.pdf
https://www.cpwr.com/wp-content/uploads/KF2023-Community-based-Organizations-Partnerships.pdf
https://www.cpwr.com/wp-content/uploads/SS2023-Community-based-Organizations-Partnerships.pdf
https://www.cpwr.com/wp-content/uploads/SS2023-Community-based-Organizations-Partnerships.pdf
https://www.cpwr.com/wp-content/uploads/SS2023-Community-based-Organizations-Partnerships.pdf

Questions?

Sue Ann Sarpy, Ph.D.
ssarpy@sarpyassoc.com
434.328.2142

Www.sarpyassociates.com
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Research Session #5:
Tracking and Evaluating
Hazardous Exposures

Moderator: G. Scot Earnest, PhD, PE, CSP, Associate Director

for Construction, Office of Construction Safety and Health,
NIOSH

Construction Industry Data and Statistical Core

Amber Trueblood, DrPH, Director, Data Center, CPWR
William Harris, MS, Research Analyst, Data Center
Thomas Yohannes, MPH, Research Assistant, Data Center

Manufactured Nanomaterials in Construction: Evaluating
Exposures, Controls and Worker Training
Gavin West, MPH, Director, Health Research, CPWR

Reactive Chemical Systems: Part B - Developing Data-
Driven Interventions

Dhimiter Bello, ScD, MSc, Professor of Exposure Biology;
Associate Dean of Research and Graduate Studies, Zuckerberg
College of Health Sciences, University of Massachusetts Lowell
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Construction Industry Data
and Statistical Core

Amber Trueblood, DrPH, Director, Data Center, CPWR
William Harris, MS, Research Analyst, Data Center, CPWR
Thomas Yohannes, MPH, Research Assistant, Data Center, CPWR




Outline

New Outputs

e Data Bulletins
e Data Dashboards
e Manuscripts

Recent Findings

e [njuries
e Employment

Upcoming Outputs

THE CENTER FOR CONSTRUCTION

RESEARCH AND TRAINING




New Outputs
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Data Bulletins

Employment Costs in Construction

Labor Force Characteristics in Construction and All Industries, 2011-2022
Safety Practices Reported Among Construction Contractors

Trends of Apprenticeships in the Construction Trades

Fatal and Nonfatal Falls in the U.S Construction Industry, 2011-2022

Trenching Injuries, Citations, and Penalties in Construction

CPWR [@®

THE CENTER FOR CONSTRUCTION
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Data Dashboards

¢ Retirement Plans
e Nanomaterials
e Aging Workers

¢ I[Income and Benefits

e Employment Trends

e Employment Projections
e Falls, Slips, and Trips

e Fatality Map

e Focus Four

e MSDs

e OSHA Citations

e OSHA Inspections

e Severe Injury

e Women in Construction

CPWR [@®

THE CENTER FOR CONSTRUCTION
RESEARCH AND TRAINING




Manuscripts

e Harris W., Trueblood A.B., Yohannes T., Rodman CP, Rinehart R.
(Submitted R&R). Suicides among construction workers in the
United States, 2021. American Journal of Industrial Medicine.

e Special Issue: Safety and Health in the Construction Industry.

 Trueblood A.B., Rinehart R., Harris W., Yohannes, T. Cain, C. (To be
Submitted). Fatal Falls in Construction: Establishment Size
Matters. TBD.

......
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N

Recent Findings
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Fatal Injury Trends

e 62% of fatal injuries in construction
were from a Focus Four injury in 2022

* 5% increase in falls, slips, or trips from
2021 to 2022

 85% of fatal trenching injuries were in
construction from 2011 to 2021

 Over athird (35%) of all fatal
trenching injuries occurred among
Hispanic workers

CPWR [@®

THE CENTER FOR CONSTRUCTION
RESEARCH AND TRAINING

Number and percent of trenching injuries, 2011-2018, 2020-2021*,

Number of fatal injuries in construction

construction versus all industries B Number M Percent
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Number and rate of fatal falls, slips, trips and falls to lower level,
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Nonfatal Injury Trends

* 1,516 severe injuries in 2022
e 11% decrease compared to 2015

* 44 thousand (K) nonfatal falls, slips, or
trips from 2021-2022

e 7% decrease since 2019-2020

» 83% of nonfatal trenching injuries
from 2021-2022 were in construction

CPWR [@®

THE CENTER FOR CONSTRUCTION
RESEARCH AND TRAINING

Severe injuries by year
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Construction Employment Trends

Employment Trends (Sep. 2023)

* 11.8 million workers employed in construction in

2022 surpassing 2019 pre-pandemic numbers

Labor Force Characteristics (Sep. 2023)
e From 2021 to 2022,
5% increase in employment
e 28% decrease in unemployment

Apprenticeships in Construction (January 2024)

742K new apprenticeship registrations in the
construction trade from 2015 to 2021

* 4% of new apprentice registration were
women

Employment Costs (July 2023)
* Wages and salaries accounted for 70% of

compensation costs in construction in Q4 of 2022

1. Type of labor force and class of workers, construction and all industries, 2022

Civilian noninstitutional
population
264.0 Million (M)

Mot in labor force
99,7
Construction= 108.7
[housand (K)*

Civilian labor force
All industries = 16430

Construction=12.3M
1

Unemployed Employed
All mdustries = 6.0M All mdustries = 158 3M
Construction = 549.6K Construction= 11.8M
L
I I
Wage-and-salary Self-employed
All industries = 141.7M All industiies = 16.5M
Construction=9,1M Construction=2.7M
L L
I 1 r 1
Private Public Unincorporated Incorporated
All industries = 12005M  Allindustries = 21.2M  All industries = 9 90 All industiies = 6.6M
Construction = 8.7M Construction = 404.2K Construction=1.7M Construction = 1.0M

Source: Integrated Public Use Microdata Series (IPUMS), 2022 Current Population Survey.
Caleulations by the CPWE Data Center.
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https://www.cpwr.com/research/data-center/data-dashboards/construction-employment-trends/
https://www.cpwr.com/wp-content/uploads/DataBulletin-September2023.pdf
https://www.cpwr.com/wp-content/uploads/DataBulletin-January2024.pdf
https://www.cpwr.com/wp-content/uploads/DataBulletin-July2023.pdf
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Chart Book

Women in Construction

Women are underrepresented in many infrastructure-related industries, including construction, manufacturing, and clean
energy (Shaw, 2023). All of these industries have a high demand for workers to meet federally funded projects. This need
highlights the need for a diverse workforce and understanding trends of growing workforce populations to have timely and
accurate data that can guide safety and health interventions, as well as recruitment and retainment efforts.

The number of women in construction have been increasing over the last 4o years. There were 614,100 Women workers in
198c which doubled to 1.3 Million women in 2023. This interactive dashboard highlights data trends for women in
construction, including temporal trends and information on women workers by industry, occupation, and characteristic.
The year filter updates the charts and the bold underlined key findings.

Eeneath the interactive dashboard, you will find more information on the data source, definitions, chart notes, a
downloadable data file, and recommended citation. This interactive data dashboard corresponds to the Women in
Construction Chart Book Chapter. Data will be updated annually as available. If you have questions or comments, please
email datacenter@cpwr.com.
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Women in Construction

Year

Total women workers construction:

Chart Book Homepage
Industry and Businesses

Employment, Income, and
Benefits

Injuries, lllnesses, and
Other Health Topics

Hazards and Exposures
Other Topics

Contact

Total women craftworkers construction:

1.0 Million 226.0 Thousand
Women Construction Workers
-On average annually from 2011 to All Construction Craftworkers
2023, 9.9% of all construction workers .
were women. 10% @ =
_g é‘; 3%
- On average annually from 2011 to 5 =
- : = u= 20E
2023, 3.0% of all construction : s =
craftworkers were women. £ ; 10
A i i erancad 0%
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ncreased 139.9% from 2011 to 2023

2023

([‘WR[. RESEARCH AND TRAINING

WOMEN IN CONSTRUCTION

Women in Construction

Women are imderreprasentad in many infrastructure-related ind

stries which have a high demand for additional workers to meet

federally fimded projects, such as workers in construction, manufacturing, and clean energy (Shaw, 2023). The Associated Builders
and Contractors (ABC) estimates that the workforce shortage in construction is over half a million workers in 2024 (Associated
Builders and Contractors, 2024). Highlighting the nead for a diverse workforce and for understanding trends of growing work force
populations, including women, Hispanic, and workers 55 years or older (Hamms et al., 2022).

Looking at everall distribution of the workforce, women workers accounted for 10.8% of the workforce in 2023 which increased 2.4
percentage points since 1985 (8.4%; chart 1a). The number of women in construction have been increasing over the last 40 years.
There were 614,100 women workers in 1985 which doubled to 1.3 Million women m 2023,

Looking at overall distribution of the work force, women workers accounted for 10.8% of the workforce in 2023 which increased 2.4
percentage points since 1985 (8.4%; chart 1a). The number of women in construction have been increasing over the last 40 years.
There were 614,100 women workers in 1985 which doubled to 1.3 Million women in 2023,

FINDINGS

Construction employment for all workers declined 23.3%
during the Great Recession from 2007 to 2010 (11.9 Million to
9.1 Million) with additional smaller declines throughout 2012
(MeAnaw Gallagher, 2022). Women in construction declined
27.9% during the same time period (1.1 Million to 808,600).
By 2019, the number of women in construction surpassed pre-
Great Recession mumbers, reaching 1.2 Million. Women in
construction were consistent from 2019 to 2020 with a 0.5%
increase, but employment continued to grow 4.0% from 2021
to 2023

1a. Women workers in construction, selected years, 2000-
2023
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Somrce: [PIMME, 19852003 Cuwrrery Population Servey.

Despite overall growth women continue to be underrepresented
n construction, accounting for 10.8% of the construction
workforce m 2023, In companson, 46.9% off all workers
across all industries were women (Chart 1b). Women working
m services industries had the highest percentage of women
workers at 39.7% i 2023, Women working in services
mndustries had the highest percentage of women workers at
59.7% in 2023.

1b. Women as a percentage of all workers by industry,
2023
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Sowrce: IPUMS, 2023 Current Population Survey.

CPWR [@®

THE CENTER FOR CONSTRUCTION
RESEARCH AND TRAINING




CPWR [@ Women in Construction

THE CENTER FOR CONSTRUCTION

RESEARCH AND TRAINING
Year

All
= Total women workers construction: Total women craftworkers construction:
1.0 Million 226.0 Thousand
Women Construction Workers
-On average annually from 2011 to All Construction Craftworkers

2023, 3.0% of all construction 5%
craftworkers were women.

% of workers

1%

% of craftworkers

2023, 9.9% of all construction workers
4%
r were women. 10%
- 0On average annually from 2011 to
2%

* Key findings change with filter selection Alwomeninconstructioninreased R S g ma g h

% frwork i R - R R R R ANCDISSNS2R8RSNR
57.1% and women craftworkers OO0 O0O0O0O0CDOO0OO0OC OO0 O0O0O0CO0OC0OO0OO0O0 O
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increased 139.9% from 2011 to 2023.

o C 0 nte ntS : Women in Construction Occupations

. . Carpenter
On average annually from 2011 to 2023, the top five occupatio.. Carpet and tile

* High Level Overview/Introduction
: .100.0% ) F
s

2. Production and operating workers with 5.7% women
b D a S h b O a rd workers Laporer
Painter

Plumb:
3. Laborer with 100.0% women workers ) ; umber
Production and operating workers

e Technical Information . Repeirr

4. Truck Driver with 100.0% women workers

0% 20% 40% 60% 80% 100%

[ J About the Data 5. Foreman with_100.0% women workers %% of workers

Characteristic of Women Construction Workers: Hours worked

b D efi n iti O n S a n d C h a rt N Ote S Hours Worked All Construction Craftworkers

e Recommended Citation and Data File when looking st Hours Worke for

waomen construction workers: Full time Full time

-70.6% of all women workers in
construction were full time.

-29.4% of all women workers in
About the Data W construction were part time Part time Part time

- 70.4% of all women craftworkers in

iti construction were full time. 0% 20% 40% 60% 0% 20%  40%  60%
Definitions and Chart Notes ~
% of women workers % of women craftworkers
- 29.6% of all women craftworkers in .
M Full time
construction were part time. B Part time
Recommended Citation and Data File o Chart Footnotes

Please see the sections below the dashboard for information on the data, definitions, chart notes,

recommended citation, and a downloadable data file. Questions or concerns: datacenter@cpwr.com. Last Updated: 05/15/2024







Other Upcoming Outputs

1. Fatal injuries by year, 2011-2022
B Number M Rate

1,400+ o o7
o 1,200 8 . .
s g e Fatallnjury Data Bulletin
& 1,000 ’ = .
g |, B s £ ¢ Updated Construction FACE
5 ] = Database
£ 600 4 %
E 400+ ~
-2
200+
0 0

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Source: U.S. Bureau of Labor Statistics, 2011-2022 Census of Fatal Occupational Injuries and
2011-2022 TPUMS Current Population Survey.
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Amber Trueblood, DrPH William Harris, MS Thomas Yohannes, MPH
Director, Data Center Research Analyst Research Assistant
atrueblood@cpwr.com wharris@cpwr.com tyohannes@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
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Nanomaterials in Construction:

Exposures, Control Methods, and Training

CPWR's Research to Practice (r2p) Seminar and Partnership Workshop
June 12, 2024 | Silver Spring, MD

Gavin H. West, MPH CPWR [.

Director, Health Research
THE CENTER FOR CONSTRUCTION
gwest@cpwr.com | (301) 495-8522 RESEARCH AND TRAINING
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| am fortunate to work with this truly terrific team

Bruce Lippy, PhD,

CIH, CSP, FAIHA Sara Brooks, MPH Leonard Burrelli, MS  Andreas Saldivar, MS

Mark Nealley MS, CIH Bill Kojola, MS ~ Mike Cooper, MPH, CIH, CSP



This presentation will briefly highlight a
few notable activities and resources since

last year’s R2P meeting In June:

1. New study published last week
2. Initial findings from NIOSH collaborators

3. Dissemination strategies and products



We just published a new study last week
INn the American Journal of Industrial

Medicine (AJIM)

AMERICAN JOURNAL Lippy BE, Brooks SB, Cooper MR, Burrelli LG, Saldivar A, West GH.

OF .. < a- .
z z
TR L B TSRS Characte.rl |r3g appllcatl.ons, exposure r|sks,. an(.i hazard .
communication for engineered nanomaterials in construction.

Am J Ind Med. 2024;1-15. doi:10.1002/ajim.23618

338



ODbjectives were to:

1. Characterize applications of nanomaterials in construction
2. ldentify potential exposure scenarios

3. Evaluate the quality of safety data sheets (SDSs) for
nano-enabled construction products



The primary data source for the first
objective was CPWR'’s construction
nanomaterial inventory

elcoshe

<°"NANO¢»

Construction Nanomaterial Inventory

https:// cosh.org/ B
ps://nano.elcosh.org %ﬁ



https://nano.elcosh.org/

The study identified construction products that
are frequently reported to be nano-enabled...

Number of Products
(n=907 total)
483 53.3%
Pre-market additives 108 11.9%

Product Category

Paints & Coatings

Cementitious 68 7.5%
Thermal insulation 38 4.2%
Lubricants 23 2. 5%
Flooring 20 2.904
Glass and solar panels 17 1.9%
Adhesives 16 1.8%
Surface preparation 16 1.8%
HVAC 15 1.7%

103 11.4%



Trades most likely to handle these products...

, Number of Products

Primary Trade
(n=907 total)

Concrete/Cement Masons 201 22 .20
I 5 17.2%
| feee = 5.19%
leces £ 4.0%

Carpet & Tile Installers 24 2 6%
24 2.6%

Operating Engineers 23 2 5%
@ 122 13.8%



And the types of nanomaterials to which these
trades could be exposed

m Brickmasons = Carpenters mEConcrete/Cement Masons mLaborers ©Painters

Polymer [HHHHHHHHH DN EOETEDTT T TEETRT LT DT DTV TIETIELLI T —
Silica HHHHHN T
Graphene 1] [T J

Titanium dioxide I |
Carbon nanotubes IR/
Ceramic IS/
Zinc oxide Soeecnng ]
Silver Il |

Nanostructured composite

Multiple nanomaterials
Aluminum oxide

Acrylic

Reported ENMs

Lithium

Other silicon compounds
Cellulose

Carbon

Cerium oxide &

Other ENMs

0 10 20 30 40 50 60 70

Number of Products



We used this practical workplace guidance from NIOSH to
classify exposure potential for each product category

Controlling Health Hazards When Working with Nanomaterials:

Questions to Ask Before You Start

Here are some questions you should ask yourself
before starting work with nanomaterials.

Here are some options you can use to reduce exposures to nanomaterials in the workplace.

These options correspond with the questions on the left.

Have you domne a job hazard analysis? What is the physical
o of the nanormaterial? How mudh ane you using? Can
you reduce axposure to the nanomaterial by changing
its form (for exarmple, putting powder into a solution) or
reducing the amount you ane using?

DRY POWDER

(typically highest potential for exposure)

SUSPENDED
IN LIQUID

PHYSICALLY BOUND/
ENCAPSULATED

(typically lowest potential for exposure)

Howe ane you using the nanomaterial? Could the work
activity cause exposure? 15 the likelihood of expasure
lew oor high? Can you change the way you dathe:
‘activity to reduce the exposure?

Applies to Dry Powder Nanomaterials
Higher potential for expasure: Dumping bags of
powder, bagging or sieving of products
Lowwer potential for exposure: Scooping/weighing of
product, transporting containers with light surface
contamination or cdosed barrels/bonles/bags

Applies to Nanomaterial Suspended in Liquids
Higher potential for exposure: Spraying, open top
sonication, producing a mist
= Lower potential for exposure: Cleaning up a spill,

pipetting small amaunts, brushing

Applies to Physically Bound/Encapsulated Nanomaterial

- Higher potential fior expasure: Cutting, grinding, sanding,
drilling, abrasive blasting, thermal release

= Lower potential for exposure: Manual cutting and
sanding, painting with a roller or brush

Based on the form and the work activity, what
enginesring controls will be effective? What are
the key design and operational requirements for
the contral? How does the non-nanomaterial base
material or liguid affect exposura?

L]

Hawe you considered the role of administrative
controls? Have you set up a plan for waste
management? Have you considered what to do in
case of a spill or how you will maintain equipment?

Applies to Dry Powder Nanomaterials
Chermical furme hood - Wentilated bagaing o
Glowe Bax durnping stations
- High-afficiency particulate
air (HEPA)-filtered local
exhaust ventilation

MNamomaterial
handling enclosure

Establish a chemical + Ukse signs and labels

hygiene plan + Restrict access 1o areas
Perform routine where nanomaterials
housekesping are usad

Train workers

+ Handle and dispose of all

Applies to Nanomaterial Suspended in Liquids
Chemical fume haod + Losal exhaust ventilation
Glove box - Ventilated spray booth

Manomaterial handling
endclosune

Applies to All Nanomaterial Forms

= Use sealed/dosed bags
of containers, and
secondary containment

- Label containers, such
a5 "eontains nanoscale
titanium dioxide”

wiaste materials (induding
cleaning materials/gloves)
in compliance with all
applicable federal, state,
and lacal regulations

Applies to Physically Bound/Encapsulated Nanomaterial
= Chemical fume hoad + Wet eutting/machining

- Glove bax « Ventilated tool shroud

« Local exhaust ventilation  + Blasting cabinet

= Downdraft iable

= Wet wipe of use a
HEPA-filterad vacuum

+ Incorporate nanomaterial
safety into existing
programs such as harard

« Do not dry sweep or use
communication

compressed air

(5) PERSONAL PROTECTIVE )
EQUIPMENT

If the measures above do not effectively control the
hazard, what personal protective equipment can
be wsed? Have you considered personal protective
equipment for the non-nanamaterial base material
of liguid?

et bus D Comirel

Mitrile ar chemical resistant gloves
Lab coat or coveralls
Safety glasses, goggles, or face shield

Applies to All Nanomaterial Forms

+ Respiratory pratection when indicated and engineering

contrels cannot control expasures, and in accordance
with federal requlations (29 CFR 1910.134)

MIOSH guidance on respirators can be found at
wiwnw.odC goviniosh Nopicsrespiratons’

Are you interested in learming more about how you can safely work with nanomaterials or want to stay up-to-date on nanotechnology safety? See the
MIOSH NTRC website for more information and links to guidance documents: www.cdegov/niosh/topics/nanotech/

+ Use personal protective equipment during spill

cleanups and equipment maintenance

DHHS (MIOSH] Publication Mo. 2018103 | February 2018
hitpsy/doi.org10.2661 6/NIOSHPUBZ018103




TABLE 2 Identifying the potential for occupational exposure based on product availability, use, and physical form.

Product Category

Coatings - mineral surfaces

Coatings - multi-surface

Coatings - metal

Coatings - wood

Coatings - paints

Coatings - glass/ceramic

Insulation - Heat/Frost

Cement-based

Lubricants

158

146

53

46

41

39

38

32

23

Form

Suspended in liquid

Suspended in liguid

Suspended in liguid

Suspended in liguid

Dry powder

Suspended in liguid

Suspended in liguid

Physically bound/
encapsulated

Physically bound/
encapsulated

Dry powder

Suspended in liquid

Examples of Work Activities with Potential for
Exposure

Spray application, polishing after application
Application with roller or brush

Spray application, polishing after application
Application with roller or brush

Spray application, sanding after application
Application with roller or brush

Spray application, sanding after application
Application with roller or brush

Pouring, mixing

Spray application, sanding after application
Application with roller or brush

Spray application, polishing after application
Wipe application

Cutting, demolition

Breaking cured/dried masonry
Cutting, grinding, sawing, drilling, tuckpointing
Pouring, mixing

Pouring, spreading

Spray application to construction equipment
and tools

Exposure Potential
Higher
Lower
Higher
Lower
Higher
Lower
Higher
Lower
Higher
Higher
Lower
Higher
Lower

Higher

Lower
Higher
Higher
Lower

Higher




*  Unknown number

* No registry or reporting
requirements

* Noway to estimate
amount of products

Nano-enabled construction
products in U.S.

This figure
shows how we
obtained our

Construction
Products in CPWR
inventory

* N=907

* Based on search criteria that
do not include verification

* Asof January 2024

sample of
safety data
sheets (SDSs) SDSe + N=457

*  Manufacturers do not
have to post SDSs online

online

Contain « N=33
CMNTs, CMFs,

TiO, Ag Manufacturers reported use of ENMs that

have a NIOSH Recommended Exposure Limit




We rated SDSs using modified criteria developed by
NIOSH researchers and found < 1 in 5 to be satisfactory

satisfactory
18%

In need of
iImprovement
12%

In need of
significant
iImprovement
70%






Here iIs one illustrative example of a safety
data sheet In need of improvement

Section 3
Composition/ Information on Ingredients:

Chemical Name CAS Number Weight %
Dieethylene Glycol Monoethyl Ether 111-90-0 10 - 20%
Zinc Ammonium Carbonate Compound 38714-47-5 25 — 30%
Titanium Nano Drivers 13463-67-7 5-10%
Tributoxy Ethyl Phosphate 78-51-3 5—-10%
Polymeric Hybrid Nano Particles 25586-24-7 1.0 - 3%
Plexi Acrylic Nano Fusion 9063-87-0 10 - 20%
Polycarbonate Nano Drivers 25037-45-0 156 — 25%
Hydrogen Hydroxide 7732-18-5 50 — 60%

"



NIOSH collaborators presented initial findings at
the 2024 Society of Toxicology Annual Meeting

ey Inhalation Exposure to Wood Sealant with Nano-Zinc

T, M
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Our team published a prior study on
exposure to nano zinc oxide

NIOSH collaborators exposed rats 4
hours per day for up to 14 days

Assessed toxicity for up to 3 months
post-exposure

Occupationally relevant exposure
levels induced minimal pulmonary
inflammation, which is good news for
workers!



Stay tuned for a new “one-stop nano shop”
on cpwr.com that will feature a collection of
resources from CPWR, OSHA, and NI1OSH

New resources developed since the last R2P meeting include:

Nanomaterials in Construction Data Dashboard

Two new toolbox talks

Training curricula for bricklayers and allied trades

AIHA e-book chapter in Essential Trends and Emerging Issues in OEHS
CPWR webinar recording

NIOSH Future of Work Webinar recording

o Uk wWwnNE



Thank you! Questions?

Gavin H. West, MPH
Director, Health Research

CPWR — The Center for Construction
Research and Training

gwest@cpwr.com | (301) 495-8522

THE CENTER FOR CONSTRUCTION
RESEARCH AND TRAINING
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Reactive Chemical Systems in Construction:
Part B Developing Data-Driven Interventions

Dhimiter Bello, Sc.D., MSc.
Anila Bello, Sc.D., MSc.
Kushal Biswas, doctoral student
Paridhi Patel, doctoral student
Suresh Bhandari, doctoral student
Karyn Heavner, PhD

CPWR r2p meeting - June 2024
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Last cycle: Assessment and Control of Exposures to Reactive Chemicals in Construction —
Part A: Isocyanates and Epoxies

Part B — Reactive chemical systems

Current research focuses on Part B chemicals: Amine catalysts & hardeners, Flame
retardants, Solvents, Nanofillers: (double hit & triple hit hypothesis)

e Spray Polyurethane Foams Insulation (SPF)

e Metal Structure Coating

Goal: To minimize exposure to chemicals in the reactive chemical systems

 Document exposure levels, work practices, and existing controls
« Data-driven recommendations
o Partner with the construction industry



P

LOWELL
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Outputs: Peer reviewed publications (2020-2024)

Contents lists available at ScienceDirect

International Journal of Hygiene and
Environmental Health

ELSEVIER journal homepage: www.elsevier.com/locate/ijheh

umvental Health

Exposures and urinary biomonitoring of aliphatic isocyanates in
construction metal structure coating

Anila Bello™", Yalong Xue®, Rebecca Gore®, Susan Woskie”, Dhimiter Bello!

# University of Massachusetts Lowell, Deparment of Public Health, Zuckerberg College of Health Sciences, Lowell, MA, 01854, UsA

" University of Massachusetts Lowell, Department of Chemistry, Kennedy College of Sciences, Lowell, MA. 01854, USA

© University of Massachusetts Lowell, Department of Biomedical Engineering, Lowell, MA, 01854, USA

# University of Massachuserrs Lowell, Department of Blomedical and Nutritional Sciences, Zuckerberg College of Health Sciences, Lowell, MA, 01854, USA

ARTICLE INFO ABSTRACT

Annails of Work Exposures and Health, 2024 68, 280294
https://doi.org/10.1093/annweh/wxad08d
Advance.access publication 24 January 2024

Original. Article

The Chartered

Society for Worker
Health Protection il

Evaluation of disposable protective garments
against epoxy resin permeation and penetration
from anti-corrosion coatings

Michael P. Mellette', Dhimiter Bello™2{2, Anila Bello™2, Yalong Xue?®, Michael Yost?,
SusanWoskie’

'Department of Public. Health, University. of Massachusetts Lowell, One. University Avenue, Lowell, MA 01854, United. States;
Department of Biomedical and MNutritional Sciences, University of Massachusetts Lowell, 883 Broadway Street, Dugan 108-C,
Lowell, MA 01854, United States;

!Department of Chemistry, University of Massachusetts Lowell,_ 1. University Avenue,_Lowell MA 01854, United States;
“‘Department of Environmental & Occupational. Health Sciences, School of Public. Health, University. of Washington,. 1959 NE
Pacific. Street, Seattle, WA 98135, United States

"Corresponding author. Department of Biomedical and Nufritional. Sciences, 883 Broadway Street, Lowell, MA 01854, USA. Email. Dhimiter_
Bello@uml.edu

Dl Ao X ikl i tecmaioal A ancidale. i L

International Journal of Hygiene and Environmental Health 226 (2020) 113495

Contents lists available at ScienceDirect

International Journal of Hygiene and
Environmental Health

¥
ELSEVIER journal homepage: www.elsevier.com/locate/ijheh

Exposures and urinary biomonitoring of aliphatic isocyanates in
construction metal structure coating

Anila Bello™*, Yalong Xue®, Rebecca Gore®, Susan Woskie®, Dhimiter Bello®

* University of Lowell Dep of Public Health, Zuckerberg College of Health Sciences, Lowell, MA, 01854, USA

® University of o Lowell, Dep of Chemistry, Kennedy College of Sciences, Lowell, MA, 01854, USA

© University of Lowell, Dep of Bi i ineering, Lowell, MA, 01854, USA

@ University of T Lowell, Dep: of Bi ical and i i Zuckerberg College of Health Sciences, Lowell MA, 01854, USA

OXFORIY

Original Article

Characterization and Quantitation of Personal
Exposures to Epoxy Paints in Construction Using
a Combination of Novel Personal Samplers

and Analvytical Techniques: CIP-10IVIL, Liquid
Chromatography—Tandem Viass Spectrometry
and lon Chromatography

Yalong Xue,” Anila Bello® and Dhimiter Bello®*-

'Department of Chemistry, Kennedy College of Sciences, University of Massachusetts Lowell, Olney Hall
525, One University Ave. Lowell, MA 01854, USA; ?Department of Public Health, Zuckerberg College of
Health Sciences, University of Massachusetts Lowell, 61 Wilder St., O'Leary 540D, Lowell, MA 01854, USA;
Department of Biomedical and Nutritional Sciences, Zuckerberg College of Health Sciences, University of

[Title:
Identifying and prioritizing hazardous chemicals in construction metal structure coating systems:
A roadmap for data-driven disease prevention

Short Title: Chemicals hazards in metal structure coatings

Complete names (full first and last) and academic degrees of all authors:
Paridhi Patel' B,Sc
Dhimiter Bello? Se.D, M.Sc
Anila Bello' 8¢, D, M. Sc

Author’s institutions:
"University of Massachusetts Lowell, Department of Public Health, Zuckerberg College of
Health Sciences, Lowell, MA 01854,
2University of Massachusetts Lowell, Department of Biomedical and MNutritional Sciences,
Zuckerberg College of Health Sciences, Lowell, MA 01854,




Presentations (2020-2024)

AlHce, 2021
CPWR webinar # 3: 2021 ISBM-12 Porto, 2023
En niversity of Massachuse wel CPWR [. - -
-1 m Center fl;[:' Camrt:cﬁi:ikm;;d :&L;mir:::-z (CPWR) m University of Massachusetts Lowell & CPWR [@
& Center for C ion R h and Training (CPWR)

Mixed chemical exposures and kidney toxicity in
industrial painters

Characterization of personal exposures to epoxy paints in

ional Ex res to Epoxy Resins Amon
construction by LC- MS/MS and ion chromatography Occupational Exposures to Epoxy Resins Among
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Acute kidney toxicity in industrial metal coating painters is associated with urinary exposure biomarkers of isocyanates
and epoxies: Challenges in the era of global warming

Per- and polyfluoroalkyl substances (PFAS) in urine samples of construction workers
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body burden and external exposures.
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Wisnewski A, Y Xue, Liu, CA Redlich, D Bello. Di-lysine-diisocyanate: Translation of a diisocyanate exposure
biomarker from mice to humans.
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biomarkers for isocyanates and epoxies.

Patel P , Bello A, Bhandari S, Heavner K, Biswas, K, Bello D. Characterization of heavy metals in urine samples
collected among industrial painters performing metal structure coating and their association with urinary oxidative stress
biomarkers.
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UMASS

% Urinary levels of 21 metals in SPF and Coating

Urinary metals

(ug/L), ppb
Aluminium (Al)
Titanium (Ti)
Vanadium (V)
Chromium (Cr)
Manganese (Mn)
Iron (Fe)
Cobalt (Co)
Nickel (ni)
Copper (Cu)
Zinc (Zn)
Arsenic (As)
Molybdenum (Mo)
Cadmium (Cd)
Tin (Sn)
Antimony (Sb)
Barium
Cerium

Lead

Mercury

g/L

Boron
Magnesium
Calcium

% detects

100
99.3
25.3
2.7
24
83.3
80
62
98.7
100
83.3
98
100
84.7
71.3
1.3
50.7
36.6
11.3

98
100
100

SPF (n=39)
GM ( GSD)

119 (1.9)
82.2 (2.6)
M* 0.2
M 29
M 1.8
25.7 (8)
0.1 (6.5)
0.1(41.4)
11.1 (2.9)
486.5 (2.3)
8.5 (4.9)
64.7 (6.1)
0.3 (2)
2.6 (9.3)
0(9.2)
N/D
<0.01 (11.1)
M 0.6
M 2.04

0.9 (5)
71.32 (2.3)
128.20 (2.2)

Coating (n=41)

GM ( GSD)

148.7 (2.4)
87.2(5.2)
M 0.2
N/D
M1
28 (7.8)
0.3 (4.1)
2.1(14.5)
22 (2.3)
717.2 (3.8)
16.6 (7.2)
59.4 (6.1)
0.7 (2.2)
1.7 (15.3)
0.2 (6.2)
M 22.9
<0.01 (15.2)
M 9.3
n/d

1.3 (4.2)
84.5 (2.1)
131.5 (2.3)

Zinc, Aluminum, Copper, and Arsenic
urinary levels

e significantly higher in coating than SPF
workers

Metals — multiple present in coating
systems:
e Zn/Zn0 / FeOx/ Ti02/ Si02/ Sn/Mg (talk)/Ca
e Alumina

Potential exposure to lead paints and steel
(Ni, Cr, Co, Mn, Mo) during abrasive
blasting

Comparison with general population, BEls
and clinical guidance values are in
progress.



The double hit hypothesis — chemical cocktail & heat

Nephrology Dialysis Transplantation (2022} 0 1-11
hittps:i/doi_org/10.1093/ndtgfac 166
Advance Access publication date 2 May 2022

Early biomarkers for kidney injury in heat-related illness
patients: a prospective observational study at Japanese
Self-Defense Force Fuji Hospital

Hiroyasu Goto!, Shinichi Shoda?, Hiroyuki Nakashima?®, Midori Noguchi', Toshihiko Imakiire?,
Naoki Ohshima', Manabu Kinoshita®, Soichi Tomimatsu?, and Hiroo Kumagai'
! Department of Nephrology and Endocrinology, National Defense Medical College, Tokorozawa, Saitama, Japan, 2Self-Defense Force Fuji

Hospital, Subashiri, Shizucka, Japan and *Department of Inmunology and Microbiology, Mational Defense Medical College, Tokorozawa,

Saitama, Japan

Early biomarkers for kidney injury in heat-related illness patients: a
prospective observational study at Japanese Self-Defense Force Fuji Hospital

Background {:?“ ' i Heat-related illness could induce acute kidney injury [AKI).

Urinary biomarkers could predict kidney injury or severity of heat-related illness.

Methods Results 10 peaos
Exertional heat-related illness pafients. {“' g___ Ba
in Self-Defense Force, Jupan Heat-related hoy o Y w0 I
HHH With or witheut hospitalization (r=4.4] I Y i:; o
Outpai Hespitaliza 2
Measurement of urinary biemarkers: fpalient O pllalizgon 5w B Q l
— * Kidney injury molecule-1 [KIM-1} Mild Moderate Severs B Ery
E— —3“ + Mevtrophil gelatinase-associoted [hemprer———
i\ & lipocalin [NGAL) -
. I * Liver fatty acid binding grotein (L-FABP) Y- T
+ M-azetyl-B-D-glucosaminidase (MAG) S eof peoaonl i
+ B2-micraglokulin 3% 0 =
o% 12.5% 54.6% R
QOutcomes: P, i -"4?“-/'
b + Heat-related illness severity ’ = ok [}:;.'I-DN s 20 s
I * Acute kidney injury (sCR2 1.2 mg/dL) Kidney injury SeunCringddd

Conclusion Even mild te moderate heat-related illness that did net seem te be severs can induce AKI.
L-FABP is useful for detecting severe heat-related illness or heatstroke -induced AKI.

.“ml Goto H., et al. NDT {2022)

aj-m @NDTSocial

KEY LEARNING POINTS

What is already known about this subject?

« Heat-related illness can induce acute kidney injury (AKI) by damaging kidney tubular cells.

« Although 30-40% of exertional heatstroke patients develop AKIL, most studies have focused on patients hospitalized for
heatstroke and it is not well known whether AKI also occurs in patients with mild to moderate heat-related illness.

« Urinary liver fatty acid-binding protein (L-FABP) and kidney injury molecule-1 (KIM-1) are well known to be useful for
the early detection of AKI, but the relationship between these biomarkers and the severity of heat-related illness or AKI
due to heatstroke remains unclear.

What this study adds?

« Twelve percent of moderate heat-related illness patients who did not require hospitalization had AKL

« The urinary L-FABP levels were higher in severe heatstroke patients than the levels in mild heat-related illness patients
and positively correlated with the serum creatinine levels.

« The urinary KIM-1 levels showed a marked correlation with serum cystatin C (sCysC).

What impact this may have on practice or policy?

« It should be noted that even mild to moderate heat-related illness can cause kidney damage.

« L-FARBP is useful for monitoring athletes and laborers in hot environments to identify individuals who need to be treated
immediately to prevent severe kidney injury.

« Although KIM-1 was not associated with the severity of heat-related illness, it had the potential to detect heatstroke-
induced AKI in terms of sCysC.

e 14 kD protein

e Expressed primarily in proximal tubules

* Good predictor of AKI, recovery, and HEAT Stress
* KIM-1 also promising
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Heat stress biomarker

UMASS activity2=Coating
L-FBAP (ng/ml) n Mean Median GM (GSD) Range _ﬁf:
Overall 156 4.33 3.87 2.84(2.7) 0.28-21.46 ) r e
Pre 69 3.73 2.64 2.52(2.7) 0.28-13.32 i
Post 87 4.81 3.50 3.13(2.7) 0.30-21.46 i
SPF °
Overall 70 3.82 251 252(2.7) 0.28-13.62 2“
Pre 30 3.76 2.51 2.53(2.7) 0.28-11.01 : |
Post 40 3.87 2.64 252(2.7) 0.30-13.62 ° 5 e i i
Coating
Overall 84 4.67 3.42 3.07(2.7) 0.28-21.46 °‘“'°;;°‘_“”‘Li
Pre 38 3.66 2.67 2.46(2.7) 0.28-13.32 y
Post 46 5.50 3.68 3.68(2.6) 0.47-21.46 i
Injection o
Overall 2 8.00 8.00 7.6(1.6)  5.50-10.50
3

w0 /‘

20
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%

Spearman Correlation between L-FABP and
exposure and kidney biomarkers

Coating (n=49) SPF (n=14)

Biomarkers L-FABP p-Value L-FABP p-Value
Creatinine 0.42 <0.01 0.48 0.11
MDA 0.24 0.09 0.37 0.24
HDA 0.46 <0.01

Badge*2H20 -0.04 0.78

KIM-1 0.41 <0.01 0.79 0.03
OPN 0.31 0.03 0.61 0.03
NGAL 0.28 0.05 0.06 0.84




PFAS in construction - first pilot data

LC-MS/SM method 47 PFAS, most comprehensive PFAS panel

Chemical Name Acronym | Formula | CASNumber | Octanol-water | Boiling | Half life e 9 PFAS routinely measured in urine
partition constant | point | in humans .
{log Kow) e USC/SC and alternative PFASs
Ultra-short chain . . .
* |mportant contribution from occupational exposure
Pentafluoropropionic acid (C3) | PFPrA _“_“ 422640 1.79 97°C 88 days’ =
Perfluoropropane suffonic acid | PFPIS RS o 423416 275 196°C Coatin g -
(83} g |:."\; OJQOH 60
Short chain PFAS
- 4x
Perflurobutanoic acid (C4) PFBuA e 375224 143 121°C | 72 hours’ ~ T
: l-F L|l F E
Perfiuorobutane suffonic acid | PFBuS r X P 375735 219 152°C | 26 days’ o
(04) Frérd OH 5 20
Perfluoropentanoic acid (C5) | PFPeA R 2706-90-3 135 113°C qé‘a T
FFPEF D c & &> I
Perfluoropentane sulfonic acid | PFPeS s 2706-914 338 218°C | 063 years’ o 04 + 4 FT - = < L -+ e
(C5) T
Perfluorohexanoic acid PFHxA | PFHxA A 307244 285 157°C | 32 days’ @
{CB} FFFFF U % 40 SP F
Perfluoroheptancic acid (C7) | PFHpA R, 375859 2.05 146°C | 1.5 years" %
FFFFFF R .9
Other PFAS/precursors g 20
o
HFPO-DA GEnX 62037-80-3 512 180°C 8 I
propanoateammonium salt of o S ole . T = & I P
heptafluoropropoxy-propanoate ALl o - N o 1. o o o © ©
%0, P, R P %, e, %, R PR Y Y,
TH-Perfuoro-4-methyF36- | NBP-2 | ¢ 749836-20-2 5.08 221°C | 292 days’ 7. & S v 7 T O Tan, Tor
dioxaoctanesulfonic acid/ o JTon M e,
[PFESA (Nafion) Byproduct 2] I:F L PEFAS
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UMASS

Cross-shift changes In urinary PFAS among SPF
and coating workers (ng/mL)

Activity Urine Concentrations (ng/mL) ‘Eb 2
PF g
SPF (n=40) Coating (n=38) £ °7
2
\ o detects Pre- shift Post-shift GM  pvalue Pre-shift Post-shift GM p-value % 2 %* e HI
GM(GSD) GM(GSD) ratio GM(GSD)  GM(GSD) rato z o
PFBUA 0% 075374 08902 0% 071 057491 047(15) 08 040 £
PFBUS 0811% 155047 1861 109 053 146255 16(273) 109 089 . A A e A A
& A‘?"-v ,%%7 ’%"*0 &‘)‘-"&s‘ A:%? A'\?Is- Zs
PFPeS BO0%  OM1(17)  05(18) 133 039 009(262) 016(25 188 020 ne
PFHIA 0% 0205 01845 082 02 031(508) 01962 080 <001 [Time @ pre @ Post]
PFHpA 540%  006(316) 00423 088 038 003(192) 004(1%9) 117 087 . -
E
Tshort chain 35(16)  358(166) 105 087 34(161)  33(18) 0% 085 2 ] I
g g
PFPA O45% 52818 56T 107 077 5U(183) 611(17) 117 059 3 °7 .
PEPIS 036%  A74(85) 502076 134 047 191313 15145 15 003 £ L @l I
SUltra short chain 1012019 12519 124 018 MI5000) 164323 137 010 % . o
GI‘& "’:53_0 »ol,o AI,@ '°[,<\ ’Q.A\ A[A\ ,«:;% ,o:% ,ol% )l«c\
GenX 0%  00M4(19)  006(19%) 139 017 005(228) 005(219 08 032 T T Ry e By Ry Thy R H T R
NBP2 B050%  019(284) 08Q7) 0% 077 016219 024(23) 150 003 S o
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PFAS iIn construction: Summary of important findings

PFAS concentrations «  PFAS compounds in bulk (C3, C4, GenX) were
Product (ug/G, ppm) detected in 97-100% of urine samples.

PFPrA | PFBuS PFBUA | GenX

 Urinary concentrations of ultrashort chain PFAS

SPF 1 LOD 2490 235 45 (C3) were higher than short-chain PFAS (C4-C7).
wPF2 n 140 13 25  Urinary PFBUA was significantly higher in SPF (p
Coating 1 LOD 704 15.7 39 < 0.05) than in coating workers and matched its
Coaling2 605.0 903 166 51 hlgher levels in SPF prOdUCtS.
Coating 3 LOD 309.0 16. 6.6 e  Post-shift levels of PFPrS and NBP2 were
Coating 4 3480 28,0 149 28 _signifi(_:antly higher than pre-shift (p < 0.05) only
' : in coating workers.
Coating 5 LOD 3040 171 79
Coating 6 LOD 306.0 154 5 . Concentrations_ of ultra-chain PFAS_ in !Jrine
- ' samples of coating workers were 100 times higher
Coating 7 LOD 3350 166 A than values reported in the general population

(Zheng et al. 2023).
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Exposure to Toxins

Air/water
pollutants

N

Medications/Treatments
Radiation
Contaminants

Oxidative Stress

Enzymatic
Lack of Flavonoids antioxidants
nutrition/Diet
Unprocessed
] food

\

Antioxidants

OXIDATIVE
STRESS

Lipid Peroxidation J

Protein ]
Degeneration

Enzyme Deactivation J

IR

DNA ]
Damage/Mutation

Asthma

COPD

Chronic inflammation
Autoimmune disease
Myocardial infarction
Ischemia
Hypertension
Chronic Kidney
diseases

Nephritis

Parkinson

ADHD

Stroke

Melanoma
Dermatitis

Psoriasis

Cancer
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GOAL : To investigate the impact of mixed
chemical exposures on oxidative

e DNA/RNA damage

e lipids peroxidation

e protein degeneration

Higher risk among coating workers
compared to SPF workers!

Top-coat: 4 oxidative stress markers
were significantly higher in post-shift
compared to pre-shift of top coating
coating workers

Urinary Oxidative Stress Markers

Ratio of Post/Pre —shift Oxidative Stress Markers

among Coating VS SPF workers

OS biomarkers

HNE (ng/ml)

8lsoprostane (pg/ml)

Otyrosine (ng/ml)

3_Nitrotyrosine (ng/ml)

50HMeU (ng/ml)

80OHG (ng/ml)

80HDG (ng/ml) |

L Midcoat SPF ’ Topcoat
an s o
—— o] I —
e | —» | H—
o o] e

01 2 3 4 5 6 01 2 3 45 6 0123 456
Geometric mean ratio and 95% confidence interval

369



-| Assoclation of oxidative markers with exposure
biomarkers

Exposure Post-shift OS markers

RISHZEE 8-OHDG 8-OHG 5-OHMeU 3-Nitrotyrosine O-Tyrosine 8-Isoprostane HNE

Estimate p-Value Estimate p-Value Estimate p-Value Estimate p-Value Estimate p-Value Estimate p-Value Estimate p-Value

SPF

MDA 0.66 0.05 0.27 0.53 -0.13 0.69 -0.04 0.97 -0.26 0.41 0.31 0.63 -0.62 0.31
Mid-coat ( isocyanate)

MDA -0.16 0.55 0.16 0.63 -0.36 0.37 1.10 0.90 0.77 0.01 0.37 0.33 0.21 0.77
HDA <-0.01 0.99 0.26 0.67 -0.27 0.75 -0.62 0.67 1.17 0.06 0.79 0.26 -1.34 0.24
Badge 0.26 0.15 0.11 0.69 -0.27 0.32 -0.19 0.73 0.06 0.71 0.73 0.24 -0.2 0.53
2H20

Topcoat (epoxy)

MDA 0.01 0.91 0.03 0.62 0.17 0.06 0.04 0.56 0.13 0.08 -0.01 0.83 0.07 0.46
HDA 0.19 0.03 0.06 0.52 -0.08 0.55 0.12 0.24 -0.01 0.89 0.08 0.34 -0.28 0.02
Badge <-0.01 0.58 0.22 0.06 -0.18 0.34 <0.01 0.94 -0.05 0.74 0.1 0.33 -0.03 0.88

2H20



Spearman correlation coefficients OS, exposure
biomarkers

SPF

lg_nitotrosine
lg_50HMeU
lg_BOHDG
K80HG y 050 §
Io_ mneFi | ?
Ig_HDA -|
lg_HNE g
19 MOA '

Ig_MDAiso

Mid-coat
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Our vision for the future of chemically-induced chronic diseases in construction

UMASS

Problem ! Where environmental health is heading!

Painters were classified as a Class | occupational carcinogen as

early as 1987.

- Real drivers of carcinogenicity not known to this day |

- No methods, no tools, and no ongoing prospective : Targeted
longitudinal studies. Exosome

- Minor emphasis on chemical exposures as drivers of
outcomes!

- BTMed — an excellent series of studies on health outcomes,
but it reflects exposures of the past 30 years. Exposures of

today — very different from 30 years ago - will define diseases gi:;oar;i;

of tomorrow!
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Thank you for
your attention !

Additional Questions?

Dhimiter Bello@uml.edu
Anila Bello@uml.edu
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2 Chemistry of coating systems — A systematic review and database
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Urinary oxidative
stress markers
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