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tlrlS information you will gain art under­
staiiding :of (a) respiratory usag{praC­

• ~.~iii oompanies such as yours~ and 
-how the pr~ctices rompare to OSHA 
regulations and NIOSH recommenda­
. tions; arid· (b) where your oompally · 
~dS with regaro t.O respirati>ry prote.c­
timi -
If after reviewing the OSHA regula­

tioriS, NIOSH reeommendations, and 
rm:~in this article, you find y-0ur res­
pitawry prDtection pr-OgraID lacking in 
rertam 1-espects, you may wish to make 
contact With the parties listed below in 
the ~Recommendations." 
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Survev ot Respirator Use and Practices: Construction lndustrv -
In late I 998, NIOSH and the BlS began a project to enquire into respirat;or use in US . . 
private industry entitled Survey of Respirot..or Use and Proctices. The purpose of this 
survey wasto determine the patterns and extent of respirak>r use. and the degree to 

which respirator use is oonsistent with OSHA regulations and NIOSH reoommenda- . 
tions. The survey collected data on the lyPffi of respiratory protection used, the types 
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'othet Wpi<R A qµest.ionnaiJ'e was devel­
oped dmmg-200() and 2001. In August. 
of 2()() 1 '~LS-maili:d que&;ionnaires to 

· _4Q.OOi«$1blismnents ~t\vete statisti­
caliy :representative or us: private indus" 
~"c:>,··:> 

· Thesiirvey findings have been summa­
~ Di !!NIOSH/BLS publication,. 
R.ispimuirUsage in Privat:e·Sector Firms, 
!2q<JJ.,1 The-survey data pl'()Vide nation~ 
Wi4~~tiJnates ¢'~it(ltor use and · · 
· prac:tioos bY industry division, ·2-digit sic 
lf:vel-WitbineaChindustry'division, and 
$blislmumt eJ'llploynient~ group as 
Di~ by the µum]Jer ()f~plpyees. .· 

. . Linittati"Ons ofFmdlngs 
AU matt-out questionnaires entiill the m 
'9r'tiiisilttm"Prerationbytlle ~dent: 
NIOSH and.·BLS'tried to~l-misinterc 

pretation b}1 thorcmgh1y.~ ihe que8, 
tioiina&eahmall, _mediUJlta,Dd leir@e : · 
~tablishments. Tiie· q~esbiJltpaire diriW · 
edt11atthe pemon m0st tm6'vledgeable · 
_tegarding f.he respirator pr<>gram was ro 
oompletethe questio~Hmvever; 
· there·iSw guaran~tlllit ilie·question~ 
~"1~ indeed placed ~lheni~ 

.·.' .·. ' .. ·•·.• ·., 

.appropriate person. · · · 

· ··{>' <' > Findings 
The cOnStructiOnindUstry (of Which 
$peeial 'ltUde ContiaCJtOl's is. a part) iS -~ 
iful~to nave· one of the higher rates of . 
respiFator use: 9~6% .of an oonstniction ' 
establishJnents required respirator tise 

during the 12 month$ prior to the cpm­
plet.ion Oft.he questiomiaim This is more 
tlu.m twire the rate of respll'atoi use for 
allprivate industry establishments, 4.5%, 
as shhwn in Table l. Overall; 8.9% of all·­
pQru;truction employees were required to 
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us(n~Jra~~dWing'.tffitf peiiot.t"' : .. ; ' 
· ··SpeCial lfud~C<?ntroct.q~ (f~)·have 

a sHghtlylawer overall pereentage of 
r~irator Use than mnStruction estal>­
lishmentS aS a whdle (9.4%comi:iared to 

9;6%); bJit emplOy~ in this group are 
more likeiy<to ~ respiratOrs tb3n Cdnc 

struction' cinplOyees as ~ whole { 10.0% 
compared ·w S;9~). Sped.al 'frade · · · 
Controcroremployees have a ·slightly 
higher percientage' of wsupplied I'.eBpira­
tof nsedwi'mnstruction empl9yees as a 
whole0.9% ~pared w IA%) ... Air­
supplled" resi:>h-arors include "airline res­
pirators" such as those used for abrasive 

blastipg oper~~ons (Fig. l). The tqp ten 
Sl!b&arires _(by i1Uriiber of ~blish: · 
'menis) that prompted coristruction 
~t.ablis~en~.19,use air-8upplitrl resJ?i­
ratort; {F.ig. 2) wefe: 
•· h~eri s1rl.f1ci~~ 
• silica'-(\ust.'> • · 
• pami yapoti\ 
•. · carooil mormxide, 
~· clij~e!' . '' · .... · 
• acid gas (Such as S1lifur dioXide}. 
• lead. : · 
-• ·· oxygen deftclen~ 

· ~ solveµts, alld , ' · 
• other dust: ... 

· -. fytential Respiratot . 
Pl'ogr~ Inadequacies 

Estim8,~ of the extent to which respi­
rator prograJtis"~epotentlally hlade­
qua~. as measured against program 
f eatµres that :are either required by 
OSHA or recommended by NIOSH,.are 
sununarjzedin Thble 2. Ea$ of the fea­
tures asspciated with the inadequaci~ 
is an ill}portant part of an effective res­
piraf;()r program. Without those fea­
tures, .the overall quality df res.piratory 
protectk>n for an establishment's 
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ofrespirat()}i$~' or dldn'\ Im.OW' ifstich ; 
procedure8eiisted (VS.'64% for-all ptiL '·. 
vate indu8tri1; / .·. ' · . , 
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program.~fun by~ementw 
determine~ respira~are used (vs; 
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for mamtirlhi~ :~jt~t.ori3. or didn't;. 

NIOS~-SSPCFo~·ani11111:c;;~" '', .. 

sroups or'~{tnnPailf Sixtri~t;r 
who are letl.&y.amoderatrir ~ ilisi 
cussien ooj>ics.usmg predefined q~eS" .'. · 
tions.6 .,. ,:, . ' 

. . . ' ··~. 

--~tlnent 
. F~(;roup Parttcl,pan~ 

The SSPC mruited company safety per­
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employer (contractor) members to par­
ticipate in six focus groups conducted 
between May and November of 2000. 
Each focus group included representa­
tives from six to eight different respira­
tor-using SSPC industrial coatings con­
tractor member companies, all catego­
rized as being part of SIC 172, Painting 
and Paper Hanging. The six groups 
included three that were composed of 
management or supervisory-level repre­
sentatives from companies that employ 
union workers, and another three focus 
groups that were composed of represen­
tatives from companies that employ 

non-union workers. Each company rep­
resentative was required to be knowl­
edgeable about the respirator use and 
inhalation hazards encountered by their 
company's workers. The focus groups 
were organized by SSPC in conjunction 
with other meetings being attended by 
the company representatives. NIOSH 
conducted the focus groups in 
Pittsburgh, Houston, Baltimore, and 
Nashville. 

Focus Group Topics 
The participants voluntarily responded 
to questions such as: 

Table 1: number and Percent of Establishments and Employees Using 
Respirators During the 12 months Prior to the 2001 Suruey, by Industry 

Industry Establishments Employees 
Number Percent Number P8rcent 

Private Industry 281,776 4.5 3,303,414 3.1 

Agriculture, forestry, and fishing 13,186 9.4 101,778 5.8 

Mining 3,493 11-7 53,984 9.9 

Construction 64,172 9.6 590,987 8.9 

Air-purifying respirators 60,012 9.0 566,909 8.5 

Air-supplied respirators 10,546 1.6 96,637 1.4 

General building contractors 19,009 9.6 106,492 6.9 

Heavy construction, except building 4,744 12.4 57,851 6.6 

Special trade contractors 40,418 9.4 426,645 10.0 

Air-purifying respirators 38,380 8.9 408,084 9.6 

Air-supplie~ respirators 8,117 1.9 80,991 Hl 

Manufacturing 48,556 12.8 882,475 4.8 

Transportation and public utilities 10,351 3.7 189,867 2.8 

Wholesale trade 31,238 5.2 182,922 2.6 

Retail trade 16,948 1.3 118,200 0.5 

Finance, insurance, and real estate 4,202 0.7 22,911 0.3 

Services 89,629 4.0 1,160,289 3.2 

Reference: U.S. Bureau of Labor Statistics/National Institute for Occupational Safety and Health (NIOSH): 
Respirator Usage in Private Sector Firms, 2001. Washington, DC: BLS, 2003. 
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• Are the workers predominantly 
union or non-union? 

• What type/s of work is/are most 
often performed by the company? 

• Is there a person to oversee the respi­
rator program? 

• Are the workers fit tested to wear 
respirators? 

• Which substances of health signifi­
cance do workers encounter on the job? 
• Which substances prompt respirator 
use? 

• Which types of respirators are used? 
• What are the barriers to respirator 
use? 

Limitations of Focus 
Group·Ftndings 

The focus group findings are relevant to 
Special Trade Contractors, but not neces­
sarily representative of that industry 
group (due to the small and selective 
nature of the study and the voluntary 
nature of recruitment into the study). 
The focus group participants represent­
ed approximately 40 companies out of 
485,625 Special Trade Contractors estab­
lishments nationwide in 2001.7 Despite 
these limitations, the focus groups do 
provide insights into barriers to respira­
tor use and indicators for possible inter­
vention. 

Focus Group Findings 
Participants reported the following 
information about their companies: 

• the size of the companies ranged from 
6 to 900 employees, with a median size 
of 50 employees; 

• respirators were used extensively 
during abrasive blasting and coating 

operations on bridges, refineries, lar~e 
tanks, ships, and other structures; 

• the companies worked in 31 states 
an~ .Washington, D.C.; and 
• almost all of the participants reported 
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that their company assigned a person to 

oversee respirator use and conduct fiL 
testing for tight-fitting respirator wear­

ers. 

Exposure to Health-Related 
Substances 

Participants reported that their compa· 

nies' workers encountered the following 

health-related substances 

(in alphabetical order): 

acid gas, 

• arsenic, 

• asbestos, 
• carbon monoxide, 

• hydrogen sulfide, 

• lead, 
mineral slag and other abrasives, 

• oxygen deficiency, 
• paint vapors, 

• silica, and 
• welding fumes. 

Participants reported that respirato­

ry protection was the primary means of 

control for all of the health-related sub­
stance5 encountered at the worksite. 

Perceived Barriers to Effective 
Respirator Use 

The focus group discussions identified 

several perceived barriers (in the opin­

ion of the participants) to effective res­

pirator use. These barriers have been 

classified by the authors into three 

groups: 1) administrative, 2) design, 

and 3) economic. This classification is 

not mutually exclusive, in that some 

barriers could faJI into more than one 

group. 

Perceived Administrative Barriers 
to Effective Respirator Use 
• Employers reported that it is "hard to 

get workers Lo wear respirators." 

• Maintenance of records for training 
and fit testing is difficult and lime con-
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Fig. 2: Number of Construction Establishments Using Air-supplied Respirators 
to Protect Employees Against Indicated Substances 

suming. 
• Maintenance and storage of respira­
Lors under the conditions of the project 

sites is difficult (need better storage 

than a plastic bag and a secure area 
because respirators may be stolen). 

• Air monitoring for airborne levels of 
toxic contaminants is difficult at small 

jobs because the job is typically com­
plete before the monitoring results are 

in. Air monitoring to determine car­

tridge change-out schedules is difficult 
because of the different types of paints 

used. 

• Workers' use of tobacco products 
(can result in removal of the respirator). 

• Facial hair (NIOSH recommends that 

no respirator should be used when 

facial hair interferes with the face seaJ.)3 

• Enforcement of rules related to wear­

ing of respirators can result in more fre­

quent worker turnover. 

• A change in job sites may require 

new fit tests. 

Perceived Respirator Design Barriers 

to Effective Respirator Use 
• Interference with eye protection 

Reduced peripheral vision with sup-
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plied-air hoods/helmets 
• Incompatibility with high tempera­
tures and humidity 

• Weight of supplied-air hoses 

• Lack of interchangeability between 
different brands of supplied-air hoses 
• Lack of end-of-service-life indicators 

for changing cartridges 

• Difficulty in entering and exiting con­
tainment structures-forcing some 

workers to wear half-face respirators 
under supplied-air hoods 

• Straps are annoyingly tight 

• Communications problems- respira­
tor speakers often don't work, necessi­

tating exit from containment for 

instruction and communication 

Perceived Economic Barriers 
to Effective Respirator Use 

• Administration and evaluation of 
questionnaires for fitness to wear respi­

rators, as well as physical exams, are 

costly and entail time away from work. 

• OSHA respirator regulations are per­

ceived as written for large factories 

with medical personnel on site, which is 

not the case for small construction and 
painting contractors. 
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Recommendations to Track 
Respirator Use 

In addition to information regarding bar­
riers to respirator use, the focus group 
participants recommended that NIOSH 
visit job sites, observe respirator use, and 
meet with key personnel for the purpose 
of respirator use surveillance. The partic­
ipants recommended that NIOSH period­
ically update respirator use information 
by contacting a variety of parties includ­
ing trade aS&>Ciations, government orga­
nizations, insurance companies, safety 
organizations, and labor unions. 

Comparing SSPC Focus Group 
and National Survev findings 

The NIOSH/SSPC focus groups were 
widertaken independently of the nation­
wide Survey of Respirator Use and 
Practices, and their findings were not 
intended for comparison. Also, the com­
panies in the focus groups are classified 
wider SIC 172 - Painting and Paper 
Hanging within SIC 17 Construction­
Special Trade Contractors,4 while the 
nationwide Survey of Respirator Use and 
Practices cannot report findings to the 3-
digit SIC digit level. Still, when examining 
the findings of the two studies, there are 
interesting consistencies. 

Of the top ten substances that prompt 
respirator use for the construction indus­
try (SICs 15, 16, 17), as estimated by the 
nationwide Survey of Respirator Use and 
Practices, six were also reported by the 
focus group participants (carbon monox­
ide, hydrogen suillde, lead, oxygen defi­
ciency, paint vapors, and silica). 
Furthermore, the focus group partici­
pants reported a number of barriers to 
effective respirator use that are consis­
tent with the high percentages of estab­
lishments with indicators of potentially 
inadequate respiratory protection pro­
grams among the Special Trade 
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Contractors, as estimated by the nation­
wide Survey of Respirator Use and 
Practices. (See Table 2 and discussion 
above in the "Potential Respirator 
Program Inadequacies" section of this 
report.) 

Where Do YOU Stand? 
Do you have a trained respirator pro­

gram administrator? 
• Do you have a written program for 
maintaining respirators? 
• Do you fit test wearers of tight-fitting 
respirators? 
• Do you assess employees' medical fit­
ness to wear respirators? 
• Do you have a written respirator pro­
gram adopted by management to deter­
mine how respirators are used? 
• Do you provide training regarding the 
need, use, limitations, and capabilities of 
respirators? 
• Do you have written procedures to 
periodically evaluate the effectiveness of 
respirators used at your establishment? 
• Are your airline respirator couplings 
incompatible with other gas systems at 
your establishment? 
• Do you use the manufacturer user's 
instructions to adjust the airflow for air­
line respirators? 
• Do you have a written change-out 
schedule for air-purifying gas/vapor fil­
ters? 
• Do you use dust masks (filtering-face­
piece respirators) only to protect against 
dusts, but not gases or vapors? 

Unless you can answer "yes" to each of 
the above questions, you may need to do 
some work to improve your standing 
with respect to OSHA regulations. 

Needed: Improved Respiratorv 
Protection Programs 

It is no surprise that respirators are 
used extensively among employees of 
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SSPC contractor member companies, 
since the companies are frequently 
engaged in abrasive blasting and spray 
painting. The real question is whether 
the respirator use is as effective and as 
extensive as it should be. The survey 
data for Special Trade Contractors, in 
particular, indicates that there is a 
widespread need for improvement of 
respiratory protection programs. This 
conclusion is also evident in OSHA 
enforcement data. 

From October 2002 through 
September 2003, Special Trade 
Contractors received the largest num­
ber of OSHA citations (552) of all 
industries for violations of the respira­
tory protection standard.a It is the 
obligation of all SSPC members to con­
sider where their respiratory protec­
tion programs stand with respect to 
the OSHA requirements. 

The real impact of inadequate respi­
ratory protection is measured in part 
by the number of employees who are 
working at establishments with poten­
tially inadequate programs. The nation­
wide survey data gathered by NIOSH 
and BLS indicate that approximately 
26,000 establishments and 277,000 
employees using respirators within the 
Special Trade Contractors industry have 
five or more indicators of a potentially 
inadequate respiratory protection pro­
gram. 

Clearly, there are problems that face 
SSPC member companies, as listed 
under "Focus Group Findings." Those 
problems present a challenge to the 
effective use ofrespirators and 
demand further work by all parties 
involved, including NIOSH. Those 
problems demand heightened vigilance 
of respirator use under the difficult cir­
cumstances of the construction work­
place. 
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Table 2: Selected Indicators of Potentially Inadequate Respiratory Protection Programs with Percentage* 
Occurrence ftmong Respirator-Using Establishments in Priuate Industry, Construction Industry, 
and Special Trade Contractors [SIC 17) 

Percentage of Companies with Indicators of Inadequate Respirator Programs*t 

0 10 20 30 40 50 60 70 80 90 100 

Definition of Indicator 

No written change-out schedule for establishments 71 .1 
i.-. ... • 2 reporting use of air purifying gas/vapor filters , ... ·-·-· ··~· r..: . ,--~ .. 
~7 1 

Improper method of setting airflow on airline • 7. 2 
91 ).tli 

respirators, or don't know which method is used 1-tc 0 TJ. 
No written procedure for deciding how 61 s.~li 

6! 9.1a 
respirators are used .. 

· 6.1: .£ - -~ 
... . 

No written procedures to periodically evaluate .• a 
the effectives of respirator use, or don't know if 7• 1.:a 
such procedures exist 

..• " ~ '7~ .s 

No assessment of the medical fitness of 5 rt.:! 
respirator-wearing employees, or don't know if SS ~.Q 

~· 
....... ·-· -~· it\ilc:c.::. ~ 1-7 2 an assessment is done 

No written procedures and schedule for maintaining 4! .9 
6• ).( 

respirators, or don't know if such procedures exist ' . 5t0.7 __ .... 
No fit testing for wearers of tight-fitting respirators, •J3 3 

4 6.17 
or don't know if fit testing is done NC Di Tt . 

4 r. .o 
No trained respirator program administrator 413 .o 

'. "" (!.: •• :: 
No training for employees regarding respirator 4 t -~ 

need, use, limitations, and capabilities 
5 1.·I 

·- .,i;:l~:{~\ : =>2. ~S'· 

Used dust masks (disposable) to protect against 25 •. a 
2 l'.>.4-gases or vapors 

"'0 DJ .iA 
Airline respirator couplings are compatible with tz3 ~7 
other gas systems, or don't know about compatibility 2~ .4 All Private Industry • 

~c 0 .T/) 
No one assigned to be responsible for directing and tt :3 .7 
overseeing the use of respirators 6.t7 Construction Industry • . 1. 5. •;-

Didn't know which method, or who was responsible 1 2 . 11 
for assessing employees' medical fitness, or didn't 1· 11.f Special Trade Contractors I( .. 

' ~;.: . i "' , know what method was used to fit test employees I ..,...·_ •...- -· · 
Not familiar with traditional respirator terms/language 

lo used in at least two of nine questions regarding a 
• rt .7 

respirator selection, types of respirators/hazards, i.. ~.Ei 
and fit test methods 

0 10 20 30 40 50 60 70 80 90 100 

• A higher percentage indicates that more establishments have the respective indicator of a potentially inadequate respiratory protection program. A lower percentage is better. 

t "No data" means data gathered does not meet BLS publication guidelines and so is not presented here. 

Source: Bureau of Labor Statistics, U.S. Department of Labor, Surveillance of Programs Using Respirators Database 
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HIGH-PERFORMANCE 

COATINGS 

72 

Coating/lining systems for: 

• Tanks 
• Pipelines 
• Secondary Containments 
• Circulating Water Systems 
• Dry Materials Handling 
• Abrasion-Resistance 
• FGD Scrubber Systems 
• Applications requiring 

NSF Approval 
• Geotextiles 

ITW Devcon Futura coatings are 
available in sprayable, brushable, and 
trowelable formulations including: 

• Epoxy Systems 
• Novolac Epoxy Systems 
• Urethane Systems 
• Polyurea Systems 
• Vinyl-Ester Systems 

These low- and non-VOC coatings 
offer unmatched protection against 
acids, bases, salts, and chemicals; high 
temperatures; erosion; impact; abrasion; 
UV. and thermal cycling. They provide 
years of trouble-free service in even 
the most demanding applications. 

For information or detailed 
recommendations on your next 
coatings.llinings job, call today: 

1-877-347-5730 

ITW Devcon Futura Coatings 
TEL: (314) 733-1110 
FAX: (314) 733-1195 
E-Mail: futura@futuracoatings .com 
www.devcon.com 

Recommendations 
Findings from the NIOSH/BLS Survey 
and from the Focus Groups indicate a 
clear need for better respiratory pro­
tection programs in the Special Trade 
Contractors industry group. Employers 
who suspect their respiratory protec­
tion program is in need of improve­
ment should consider contacting 
OSHA's free confidential consultation 
service available for small businesses in 
every state. OSHA also has a "Small 
Entity Compliance Guide for the 
Respiratory Protection Standard" 
available at the OSHA web site: 
www.osha.gov. Another resource is the 
American Industrial Hygiene 
Association list of consultants at: 
www.aiha.org. 

The focus group study indicates that 

both workers and employers need to be 
considered when developing respirator 
use interventions. 

Additional work by organizations 
such as NIOSH, ANSI, OSHA, and res­
pirator manufacturers is needed to do 
the following. 
• Identify interventions that would 
assist employers, especially small busi­
nesses, and employees in improving the 
effectiveness of respirator use (for 
example, develop tools to educate both 
employers and employees about proper 
respirator use and programs to change 
the culture, where necessary, in the 
way respirators are used) 

• Select and evaluate interventions 
that are tailored for specific work­

places 
• Modify respirator designs to reduce 
applicable perceived barriers to respi­
rator use previously listed 

It should be noted that the findings 
and conclusions in this report are those 
of the authors and do not necessarily 
represent the views of the NIOSH. 
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