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NIOSH Testimony to the 
U.S. Department of Labor on Special 

Report Indoor Air Quality 
Linda Rosenstock. NIOSH Director 

Introduction 
I am Linda Rosenstock, Director of the 
National Institute for Occupational 
Safety and Health (NIOSH). With me 
today are senior staff from NIOSH. 
NIOSH is pleased to have this opportu- 
nity to testify in support of the Occupa- 
tional Safety and Health Administration 
(OSHA) notice of proposed rulemaking 
on an occupational safety and health stan- 
dard for indoor air quality. 

NIOSH supports the OSHA determi- 
nation that employees working in indoor 
work environments face a significant risk 
of material impairment to their health or 
functional capacity due to poor indoor 
air quality, and that compliance with the 
provisions proposed in this notice will 
substantially reduce that risk. NIOSH 
believes that the epidemiologic literature 
indicates that environmental tobacco 
smoke (ETS) is a cause of lung cancer 
and possibly a cause of heart disease as 
well. The more than 1500 indoor air 
health hazard evaluations (HHEs) that 
NIOSH has completed since the early 
1970s provide substantial evidence of the 
extent and the persistence of indoor en- 
vironmental health problems within the 
United States. NIOSH strongly supports 
OSHA in initiating regulatory action to 
reduce adverse health effects associated 
with the indoor environment. 

It is NIOSH’s opinion that the pro- 
posed standard to protect worker health 
in nonindustrial workplaces reflects the 
best available knowledge from building- 
related research. ETS is unnecessary in 
the work environment, and involuntary 
exposures should not be allowed. It is 
appropriate that, with the exception of 
ETS, OSHA has chosen not to establish 
contaminant-specific standards at this 
time, but rather to prevent environmen- 
tal conditions that lead to poor indoor air 
quality. 

Overview of ETS Health Effects 
NIOSH supports the OSHA proposal to 
control ETS in the workplace. OSHA 
would require employers, in workplaces 

where smoking is not prohibited, to es- 
tablish designated smoking areas that are 
enclosed and exhausted under negative 
pressure to the outside. This provision is 
consistent with the NIOSH Current In- 
telligence Bulletin (CIB) on ETS in the 
workplace, published in 1991.(’) In addi- 
tion to recognizing that ETS is a carcin- 
ogen both in and outside of the work- 
place, NIOSH recommends that 
“. . . the best method for controlling 
worker exposure to ETS is to eliminate 
tobacco use from the workplace and to 
implement a smoking cessation program. 
As an interim measure until tobacco use 
can be completely eliminated, employers 
should protect nonsmokers from ETS by 
isolating smokers.” 

In our report entitled “Environmental 
Tobacco Smoke in the Workplace, Lung 
Cancer and Other Health Effects,” 
NIOSH reviewed reports of the surgeon 
general on the health effects of tobacco 
smoke, epidemiologic studm of non- 
smokers exposed to ETS, and compari- 
sons of the chemical composition of ETS 
with that of mainstream smoke. Based on 
this published information, NIOSH con- 
cluded that the overall increase in risk 
that nonsmokers face for lung cancer as a 
result of smokers was about 30 percent, 
and that heart disease might also be asso- 
ciated with ETS. NIOSH therefore rec- 
ommended that ETS exposures should 
be reduced to the lowest feasible concen- 
tration. 

In December 1992, the US. Environ- 
mental Protection Agency (EPA) essen- 
tially concurred with the NIOSH posi- 
tion and published “Respiratory Health 
Effects of Passive Smoking: Lung Cancer 
and Other Disorders.”(2) Using a total 
weight of evidence analysis, EPA con- 
cluded that ETS is a group A (known 
human) carcinogen in adults, responsible 
for approximately 3000 lung cancer 
deaths annually in U.S. nonsmokers. It is 
also causally associated with noncancer 
respiratory diseases and disorders in ex- 
posed children. 

Regarding cardiovascular disease, in 

1992 the American Heart Association 
(AHA) reviewed existing data and con- 
cluded that “the risk of death due to heart 
disease is increased by about 30% among 
those exposed to ETS at home and could 
be much higher in those exposed at the 
workplace, where higher levels of ETS 
may be present.” The AHA went on to 
quote estimates of 35,000 to 40,000 heart 
disease deaths annually, while acknowl- 
edging the uncertainties in such estimates 
due to the dificulty of conducting ade- 
quate long-term epidemiologic studies. 

In what follows, I proceed to discuss in 
more detail the association between ETS 
and lung cancer and heart disease, includ- 
ing highlights of a few more recent epi- 
demiologic studies. 

Heart Disease 

The NIOSH CIB summarized reports on 
ETS published in 1986 by the surgeon 
general and the National Research 
Council (NRC). Both were based on 
essentially the same set of studies, and 
both found that the data were not suffi- 
cient to conclude that ETS exposure was 
responsible for causing cardiovascular 
disease in nonsmokers, although the 
NRC called the hypothesis “biologically 
plausible.” The NIOSH CIB then re- 
viewed the conclusions of another seven 
studies that had not been considered in 
those reports. These stuhes varied in size 
and statistical power, but each of them 
found an increased relative risk (ranging 
from 1.1 to 2.9) of cardiovascular disease 
for nonsmokers living with smokers. 
This increased risk was statistically signif- 
icant for only two of these studies, and 
NIOSH concluded only that ETS expo- 
sure “possibly” poses a risk of heart h s -  
ease for occupationally exposed workers. 
Heart disease mortality potentially im- 
poses the major portion of the public 
health burden caused by ETS. 

Since the NIOSH CIB, there have 
been two published reviews of the epi- 
demiologic studies regarding ETS and 
heart disease. Stee~dand,(~) who reviewed 
nine epidemiologic studies and numer- 
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1366 L. Rosenstock 

ous experimental studies to evaluate the 
association between ETS and heart dis- 
ease, concluded that the evidence sug- 
gested a real association, and estimated 
approximately 35,000 to 40,000 excess 
ischemic heart disease deaths annually 
among never-smokers and long-term 
former smokers due to ETS. Wells(4) up- 
dated the epidemiology review and con- 
cluded that exposure to ETS increases 
the coronary death rate among U.S. nev- 
er-smokers by 20 to 70 percent. He es- 
timated from analysis of epidemiologic 
studies that in 1985, 62,000 ischemic 
heart disease deaths were associated with 
exposure to ETS. 

The epidemiologic studies of heart dis- 
ease and ETS exposure do not generally 
consider occupational exposures. There 
is one recent study from Chinac5) which 
shows a si@icantly increased risk of heart 
disease due to occupational exposures 
after adjusting for common risk factors, 
and also shows a positive dose-response 
relationship between exposure and risk of 
heart disease. 

lung Cancer 

The NIOSH CIB summarized reports on 
ETS published in 1986 by the surgeon 
general, the NRC, and two independent 
research All were based on es- 
sentially the same set of studies and all 
four of these reports found an approxi- 
mately 1.3-fold increase in the risk of 
lung cancer for nonsmokers living with 
smokers. The NIOSH CIB then re- 
viewed the conclusions of another eight 
studies that had not been considered in 
those earlier reports. These studies varied 
in size and statistical power, but each of 
them found an increased relative risk 
(ranging from 1.1 to 4.0) of death due to 
lung cancer for nonsmokers living with 
smokers. That increased risk was statisti- 
cally significant in six of the eight studies. 
Based on the collective weight of evi- 
dence, NIOSH concluded that “ETS 
poses an increased risk of lung cancer 
. . . to occupationally exposed workers.” 

The evidence about lung cancer risk as 
a result of exposure to ETS continues to 
mount. In perhaps the strongest new 
study by Fontham et a1.,@) based on 653 
female lung cancer cases, investigators 
found that both home and occupational 
exposures to ETS significantly increased 
the risk of lung cancer. Occupational ex- 
posure to ETS caused a 39 percent in- 
crease in risk, and there was a clear dose- 

response relationship with more years of 
exposure. 

Other lung cancer studies with data 
bearing on occupational exposure to ETS 
include a study by Keller and H ~ w e , ( ~ )  
who found a nearly twofold risk for lung 
cancer in nonsmoking females employed 
in eating and drinking establishments. 
Siegel(”) studied involuntary smoking in 
restaurants to determine relative expo- 
sures and whether this exposure contrib- 
uted to an elevated lung cancer risk. He 
found ETS levels in restaurants and bars 
were as much as 6.1 times higher than in 
offices and 4.5 times higher than in resi- 
dences. Siege1 reviewed six studies of 
lung cancer risk in food service workers, 
controlling for active smoking, and 
found an excess lung cancer risk of ap- 
proximately 50 percent (10 to 90%) com- 
pared with the general population. He 
concluded that this elevated lung cancer 
risk is in part attributable to ETS expo- 
sure in the workplace. 

Recent NIOSH HHE data support 
the feasibility of the OSHA proposal to 
eliminate exposure to tobacco smoke in 
the workplace.(”) In the 104 office 
buildings investigated, 58 percent al- 
lowed no smoking at all in the space 
studied. Twenty percent restricted smok- 
ing to a smoking lounge, and in only one 
place studied was smoking allowed with- 
out any restriction. 

Isolating workers can be accom- 
plished, then, by permitting smokmg in 
separately ventilated smoking areas with 
no recirculation of the exhaust air so that 
the smoke-contaminated air is vented &- 
rectly to the outside. Furthermore, no 
nonsmoking employee should be re- 
quired to enter the smoking area. 

Building-Related Illness and Sick 
Building Syndrome 

Current Knowledge 

It is clear from the scientific literature 
that known building-related illnesses 
(BR1s)-diseases such as Legionnaires’ 
&sease, humidifier fever, asthma, or car- 
bon monoxide poisoning-are caused by 
exposures in buildings to infectious or- 
ganisms, allergenic or toxic biologic ma- 
terials, or toxic chemicals.(’2) These ex- 
posures occur because of deficiencies in 
design, operation, or maintenance of 
buil&ng ventilation systems, structures, 
or interior surfaces. These illnesses can be 
serious and occasionally life threatening. 

APPL.OCCUP. ENVIRON.HYG. 
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Sick building syndrome (SBS), which 
together with BRIs constitutes the uni- 
verse of building-associated illnesses, is 
characterized by nonspecific symptoms 
and other less well-defined health prob- 
lems often reported by building occu- 
pants. We know from a number of epi- 
demiologic studies-one from the 
United States and at least eight from five 
other countries-that a substantial pro- 
portion of office workers even in so- 
called “normal” buildings report frequent 
symptoms that improve when they leave 
the b~il&ng.(’~,’~) These same symptoms 
are reported even more often by workers 
in so-called “sick” or “complaint” build- 
ings. When researchers have studied 
health effects that can be measured, such 
as dry eyes and dry skin, they have found 
these measurements to correlate signifi- 
cantly with the reported symptoms.(’4) 
Furthermore, several studies have dem- 
onstrated that both reported symptoms 
and measured health effects have been 
improved after a variety of interventions 
which have been performed in office en- 
vironments. 

In indoor environments, there are few 
specific measured exposures that have 
been clearly identified as causing the per- 
sistent symptoms characteristic of SBS, 
such as irritated eyes, nose, or throat; 
headaches; breathing discomfort; fatigue; 
or irritated skin. There are a number of 
indoor environmental risk factors, how- 
ever, that have been consistently associ- 
ated with increased frequency of symp- 
tom~.(’~)  It may be that currently 
unmeasured exposures related to these 
risk factors are responsible for adverse 
health effects. Given our limited knowl- 
edge, the best way to prevent illness in 
buildings is to prevent certain risk-related 
conditions related to building design, op- 
eration, and maintenance. 

In the United States, although build- 
ing designs must meet applicable building 
codes, there have been effectively no le- 
gal standards or regulations pertaining to 
the operation or maintenance of build- 
ings. For example, there are almost no 
standards pertaining to the amount of 
outdoor air ventilation that must be sup- 
plied, nor are there standards governing 
the maintenance or cleaning of the sys- 
tems which provide the air. Unfortu- 
nately, evidence from NIOSH and else- 
where shows that ventilation systems and 
other components of buildings are often 
not properly operated and maintained. 
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NlOSH Experience and Data 

I would now like to turn to NIOSH data 
that bear directly on the proposed rule- 
making. NIOSH has now conducted over 
1500 HHEs in indoor environments, cov- 
ering a wide variety of building designs and 
occupational settings, including office 
buildings, schools, and healthcare facili- 
ties. The number of indoor air HHE 
requests has increased nearly 2000 per- 
cent, from 9 in 1978 to 181 in 1992. 
Most of these requests were made be- 
cause of persistent health complaints 
which did not respond to conventional 
industrial investigation approaches and 
could not be easily resolved. The record 
of these requests at NIOSH over the past 
20 years documents the appearance of 
this problem in this country, its growth, 
and its persistence, as well as the consis- 
tency of its presentation among buildmg 
occupants throughout the country. 

In the specific report for each buildmg, 
investigators identify any environmental 
deficiencies they think are related to the 
health complaints reported. NIOSH has 
published several summaries of the earlier 
environmental evaluations. Summaries 
published in 1984 and 1990 included only 
the one environmental deficiency fiom 
each investigation thought to be most im- 
portant. Based on additional years of expe- 
rience, NIOSH now recognizes that most 
problem buildings have multiple environ- 
mental deficiencies, and that the scientific 
data in virtually all instances are inadequate 
to establish causal connections between any 
one &tor and the health effects reported. 

In 1992, a nationally televised news pro- 
gram triggered more than 800 requests for 
indoor environmental evaluations. From 
these requests, NIOSH selected 160 build- 
ings for field investigations, during which 
standardized data were collected. Although 
analyses of data fiom these investigations 
are stdl not complete, I would like to high- 
light a few of our findings with Figures 1 
and 2.(") The final report will be submitted 
to the OSHA docket early in the posthear- 
ing period. Figure 1 shows that environ- 
mental deficiencies were found commonly 
in the evaluated buildings: investigators 
recommended correction of multiple envi- 
ronmental deficiencies in all but 3 of the 
104 ofice buildings evaluated in 1993. Fig- 
ure 2 shows that many buildings fkled to 
follow a high standard of practice specifi- 
cally in the operation and maintenance of 

19 19 

I 
1 2 3 4 5 6 7 8 9 10 11 

Number of Recommendations 

FIGURE 1.  Distribution of the number of IEQ recommendations made among 104 ofic 
buildings (FY '93). 

the heating, ventilation, and air-condition- 
ing (HVAC) systems. 

Overall, investigators found one or 
more evident deficiencies in the opera- 
tion, design, or maintenance of ventila- 
tion systems on 93 of the 104 ofice 
buildings evaluated. These deficiencies 
included dirty air handler coils in 18 per- 
cent of the ventilation systems evaluated, 
dirty pans under coils in 35 percent of 
systems, and poor or no drainage fiom 
these pans in 20 percent of systems.('') 

There was a wide range in frequencies 
of symptoms assessed among workers in 
these buildings. We considered a fre- 
quent work-related symptom as one ex- 
perienced in the building at least 1 to 3 
days a week during the last 4 weeks, and 
which improved when away from the 
building. Figure 3 shows the average and 

range of symptom frequencies in the of- 
fice buildings we recently investigat- 
ed.(") To put these numbers into con- 
text, they can be compared to the 
occurrence of frequent work-related 
symptoms in a U.S. study which in- 
cluded both office buildings not known 
to have problems, and one building with 
a long problem history.(15) The NIOSH 
HHE buildings had average symptom 
frequencies between those of the non- 
problem buildings and those of the prob- 
lem buildings. The highest symptom fre- 
quencies found in the recent NIOSH 
HHE data exceeded the fiequencies in 
the problem California building. 

Furthermore, preliminary analyses of 
the recent NIOSH HHE data have shown 
relationships between a number of assess- 
ments of HVAC maintenance quality 

33 

33 

Occupant Comfort 

Contaminant Source Inside Building 

Contaminant Source Outside Building 

ErgonomicdPhysical Agents 

FIGURE 2. Number of IEQ problems by category among 104 ofice buildings (FY '93). 
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NIOSH 1993 HHEa California Healthy Building Study 

Eye, Nose, or Throat 36 0 - 71 37  67 
symptoms 

Respiratory Symptoms 

Skin Symptoms 

FIGURE 3. Prevalence of frequent work-related symptoms within ofice buildings. 

and symptom prevalence. For instance, 
lack of scheduled maintenance for HVAC 
systems was related to si@icant increases 
in respiratory symptoms, mucus membrane 
irritation, headache, and fatigue. NIOSH 
will submit further materials from these 
analyses in posthearing comments. 

Although deficiencies in building ven- 
tilation systems are the most common 
problems found, it has been the experi- 
ence of NIOSH investigators that other 
factors also contribute to the symptoms 
workers experience. These include air 
contaminants (chemical and biological 
agents); poor control of occupant com- 
fort (temperature and humidity); physical 
stressors (noise and lighting); ergonomic 
stressors; and job-related psychosocial 
stressors. Thus, as we concluded in our 
response to the OSHA request for infor- 
mation on indoor air quality, the scope of 
the factors contributing to these health 
problems in buildings encompasses the 
“total indoor [work] environment,” and is 
not limited to “poor air quahty.” How- 
ever, because the scope of OSHA rulemak- 
ing is limited to air quahty, OUT comments 
have been directed principally to this issue. 

The overall scientific evidence dem- 
onstrates a number of important findmgs 
relevant to the importance of indoor air 
as a public health problem and supportive 
of the approach OSHA has undertaken: 

1. Known BRIs, some of which are life 
threatening, occur in buildings and 
can often be attributed to specific 
deficiencies in design, operation, or 
maintenance of these buildings. 

2. SBS, the mechanisms ofwhich are not 

3. 

yet well understood, occurs among 
workers in nonindustrial buildings 
around the world, and is, at least in 
part, environmentally related and pre- 
ventable. 
The health symptoms and complaints 
associated with SBS, some of which 
are measurable in objective terms, are 
also associated with deficiencies in de- 
sign, operation, and maintenance of the 
buildings where these employees work. 

Specific NIOSH Comments on Rule 
NIOSH, in our earlier written comments 
on the proposed indoor air quality stan- 
dard, suggested that OSHA consider ex- 

STUDY 
STUD’ES DESIGN I 

panding the scope of the standard to in- 
clude all work sites, including industrial. 
After further consideration of the scien- 
tific data, NIOSH now believes it is more 
justifiable to proceed as OSHA had pro- 
posed, namely, to target indoor air quality 
issues in nonindustrial environments only. 

NIOSH supports OSHA’s designation 
that levels of carbon dioxide above 800 
parts per million (ppm) should trigger 
inspection of ventilation system opera- 
tion. This level of carbon dioxide is an 
appropriate marker of potentially inade- 
quate ventilation. Available research 
findings show a pattern of significantly 
higher symptom prevalence in associa- 
tion with ventilation rates below approx- 
imately 20 ft3/min per person.(14) At av- 
erage occupant densities, this ventilation 
rate corresponds to approximately 800 
ppm of carbon dioxide. Figure 4 shows 
data on this issue from a review of epi- 
demiologic studies.(14) 

The proposed rule requires that build- 
ings be maintained and operated at orig- 
inal design specifications and that they 
provide the minimum outside air venti- 
lation rate required by the applicable 
codes at the time the building was con- 
structed or renovated. However, the 
codes that were in force at the time of 
construction or renovation may not pro- 
vide adequate ventilation. For example, 
some older ofice buildings were built 
during a period when energy conserva- 
tion measures required 5 ft3/min of out- 

Jaakkola ‘91 cross-sectional 

Jaakkola ‘91 cross-sectional 

Wyon ‘92 experiment 

Menzies ‘93 experiment 

Wyon ’92  experiment 

Jaakkola ‘91 cross-sectional 

Jaakkola ‘91 experiment 

Nagda ‘91 experiment 

Sundell ‘92 cross-sectional 

Jaakkola ‘ 9 0  experiment 

Nagda ‘91 experiment 

Jaakkola ‘91 experiment 

Jaakkola ‘91 experiment 

0 10 20 30 
MEAN OUTDOOR AIR VENTILATION RATE 

(liters/second/person) 

FIGURE 4. Outdoor air ventilation rates and work-related symptoms: Reported relationships 
summarized using estimated mean ventilation rates compared. (Adapted from Mendell 1993.) 
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side air per person. This is far below the 
current American Society of Heating, 
Refrigeration and Air Conditioning En- 
gineers standard of 20 ft3/min per person. 
On  the basis of the available data, 
NIOSH recommends that when techni- 
cally feasible, a minimum of 20 ft3/min 
per person should be set as the triggering 
point. 

I would now like to discuss in some 
detail the indoor air quality risk assess- 
ment used in the proposed rulemaking. 
In the preliminary risk assessment, 
OSHA relied on data from the 1992 Na- 
tional Health Interview Survey to esti- 
mate U.S. background rates for severe 
headaches and upper respiratory symp- 
toms. Estimates of lifetime excess risk 
were developed using these background 
rates, compared with estimates of these 
symptoms associated with air-condi- 
tioned buildings from a study of Califor- 
nia ofice buildings. These numbers were 
then expanded to the United States based 
on the proportion of buildings that are air 
conditioned. 

NIOSH would like to suggest an al- 
ternative approach to this risk assessment. 
This approach would use data on work- 
related prevalence of symptoms in a min- 
imally exposed population for back- 
ground level. Workers in naturally 
ventilated buildings can serve as such a 
group, as they have been found in every 
study reported to have lower symptom 
prevalence than those in air-conditioned 
buildings. Such data in the United States 
are available from only one study, the 
California Healthy Building Study, be- 
gun in 1990 and first reported in 
1993.(15) In this study, workers in air- 
conditioned buildings were found to 
have higher prevalence of a number of 
symptoms. Figure 5 shows data from this 
study. 

A risk assessment could compare the 
symptom prevalence within the air-con- 
ditioned buildings with that in the natu- 
rally ventilated buildings. Symptoms of 
public health importance could be se- 
lected for inclusion in the risk assessment, 
which would allow consideration of 
symptoms in addition to headaches and 
upper respiratory ones that were ad- 
dressed in the original risk assessment. 

This approach assumes that naturally 
ventilated buildings in California are an 
appropriate source for baseline U.S. data, 
and that symptom differences between 
the two types of ventilation are valid and 

PREVALENCE OF FREQUENT WORK-RELATED 
SYMPTOUS I N  WORKERS BY VE24TILATION TYPE 

symptoms 

Ventilation Type 

20 I 14 I be symptoms 

Lultiple E y e .  N o s e  6r 
hroat Symptoms 

[eadache 

:kin Symptoms 

FIGURE 5. The California Healthy Building Study: A study of representative public office 
buildings in the San Francisco Bay Area, 1990. 

provide relevant estimates for other 
buildmgs. Evidence for the internal va- 
lidity of the study has been provided in 
the NIOSH comments submitted previ- 
ously to the OSHA docket. Also, the 
consistency of findings from many other 
countries corroborates that these findings 
are generalizable. These are the best data 
available in the United States. 

Preliminary analyses of the California 
data show that multiple work-related re- 
spiratory symptoms (such as chest tight- 
ness and difficulty breathing) are substan- 
tially increased in frequency in air- 
conditioned buildngs. Workers with 
asthma are even more susceptible to these 
symptoms in air-conditioned buildings. 
NIOSH will submit further materials 
from these analyses in posthearing com- 
ments. 

This risk assessment approach uses the 
presence of air-conditioning systems as a 
marker for potential poor operation and 
maintenance of building systems. To as- 
sess this assumption more critically, 
NIOSH is also examining the relation- 
ships between certain standards of venti- 
lation system maintenance and reported 
symptoms in the California building data. 
Preliminary analyses show that poorer 

standards of maintenance in the Califor- 
nia air-conditioned buildings were in fact 
related to higher symptom prevalence. 
For example, lack of scheduled mainte- 
nance for HVAC systems in the air-con- 
ditioned study buildings was related to 
significant increases in respiratory symp- 
toms, headache, and fatigue. NIOSH 
will provide these adhtional analyses to 
OSHA for posthearing comments. 

Conclusion 
In conclusion, over 70 million American 
workers spend their time in indoor en- 
vironments, normally considered to be 
clean and safe. Yet at times the NIOSH 
HHE program has been overwhelmed by 
requests to investigate complaints about 
buildings from workers who experience 
symptoms ranging from eye, nose, and 
throat irritation, headache, and breathing 
difficulty to life-threatening Legion- 
naires’ disease. Although the specific ex- 
posures causing some of these conditions 
are elusive, NIOSH can often identify 
deficiencies in the design, operation, or 
maintenance of these buildings, which, 
when remedied, can improve the work- 
ing environment. Tobacco smoke is one 
contaminant with clearly documented 
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health risks that is brought voluntarily 
into the workplace and is unnecessary to 
the work process. The best and least ex- 
pensive method to eliminate exposure to 
tobacco smoke is to implement smoking 
cessation programs and prohibit smoking 
in the workplace. The second best 
method is to protect nonsmokers by es- 
tablishing separately ventilated smoking 
areas as recommended in the NIOSH 
CIB and proposed in the OSHA rule. 

Thank you for the opportunity to pro- 
vide comments in support of this impor- 
tant standard. Additional comments and 
analyses will be submitted to OSHA in 
our posthearing comments. We will now 
answer any questions you may have. 

Other NIOSH staff who contributed 
to the preparation of this testimony in- 
clude: Richard W. Niemeier, PhD; Lau- 
rence D. Reed; Richard W. Gorman; 
Michael S. Crandall; Mitchell Singal, 
MD; Mark J. Mendell, PhD; and Kyle 
Steenland, PhD. All are at NIOSH, 4676 
Columbia Parkway, Cincinnati, Ohio 
45226. 
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EDITORIAL NOTE: Health effects associated with en- 
vironmental tobacco smoke are a subject of consid- 
erable scientific debate. NIOSH testimony, pre- 
sented at the U.S. Department of Labor hearings on 
indoor air quality, (29 CFR Parts 1910,1915,1926, 
1928) represents a significant assessment of current 
epidemiological data on this issue. This document 
underwent NIOSH peer review and is published 
here in its entirety as a service to our readers. 
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