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Estimated Comments

persons/ Required ventilation air,
1000sq cubic feet per minute per
ft floor human occupant, (when thr.
area. Use number is bracketed, refer
only when to the notes).
design oc-
cupancy is
not known Minimum Recommended
Tea and Spice Handling,

Packaging — 20 25-30
Packaging — 20 25-30
Refrigeration Flint*, Steam

Plants 20 25-30 °

-Therr Je[fects (()jbab determme requirements
ecla) solvent. and ex ausf Sp ems hagdle at,o ately
eeeSpecial contaminant c?ntro stems ma era 8
eeeeSHACES mamtgme at low temperature g gare
Ptcovered y these regmr]s ents un eo U )/
S coBtm ous.” Ventilation from ad komln[g
en the o chrPeancgnls intermitte eration

WWMﬁmt%%%H?

Fun amentals

Tobacco Processing

Blending and Shredding - 20 25-30
Redrying, Reconstituting - 20 25-30
Cigar Manufacturers - 20 25-30
Cigarette Manufacturers,

Pipe Tobacco Packaging - 20 25-30
Power Plants
Control Rooms - 10 15-20
Boiler Rooms - 35 40-45
Generator Rooms - 20 25-30
Sewage Treatment Plants
Control Rooms - 10 15-20
Compressor/Blower Motor *

Rooms - 20 25-30
Glass and Ceramic Manufacture
Sand Handling and Mixing Areas - 20 25-30
Melting Furnace Support Areas - 20 25-30 >
Platemaking, Pouring Areas — 20 25-30
Bottlcmaking, Blowing Machinery

Areas - 20 25-30 °
Fiber Spinning Areas - 20 25-30 °
Grinding Rooms - 20 25-30 °°
Ceranics (Powder) Pressing and

Molding Areas - 20 25-30
Potters Workrooms (wet) - 20 25-30
Kiln and Sintering Furnace

Service Areas - 20 25-30 9
Frit and Glaze Sprayrooms - 20 25-30 0

*Thermal effectl robably determine requirement!
* Special contam| nt cor}/troef /atemi mqay be required

6 4. AGRICULTURAL
(Includes installations on farms, farmers’ mnrkets,
grain elevators, etc.; for processing operations)

Fodder, Seed and Grain
Handling, Storage 0] 25-30
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Estimated
persons/
1000sqg
ft floor
area. Use

only when
design oc—

cupancy is
not known

Animal Husbandry
Vegetable and Fruit Handling,

Storage -
Dairy Products -
Natural Fiber Handling -
Tobacco Handling, Warehousing -
Mushroom Growing -

el i s e
Bt ek o e
Bl o T K s e

6.5. INSTITUTIONAL

Schools
Qassrooms 50
Multiple Use Rooms 70
Laboratorie 30
Craft Shops, Vocational

Training Yhops 30
Music, Rehearsr.i Rooms 70
Auditoriums 150
Gymnasiums 70
Libraries 20
Common Rooms, Lounges 70
Offices 10
Lavatories 100
'‘'ocker Rooms 20
Lunchrooms, Dining Halls 100
Corridors 50
Utility Rooms 3
Dormitory Pcdrooms 20

“Specjal contaminant control systems lay be required

“ cﬁnﬂocker y y 1
Hospitals, Nursing and Convalescent Homes
Foyers 50
Hallways SO
Single, Dual Bedrooms 15
Wards 20
Food Service Centers 20
Operating Rooms, Delivery

Rooms -
Ready Rooms, Recover} Rooms -
Amphitheatres 100
Physical Therapy Areas 20
Autr-psy Rooms 10

In. iterator Service Areas —

For Shops, Restaurants, Utility Rooms, Kitchens,
Bathrooms and other servre items see Hotels.

g eca re%uirements or codes naay determine requirements
ecial exhaust systems require

ASHRAE STANDARD 62-73

Required ventilation air,
cubic feet per minute pet
human occupant, (when the
number is bracketed, refer
to the notes).

Minimum Recommended
20 25-30
20 25-30
20 25-30
20 25-30
20 25-30
10 15-20
10 10-15
10 10-15
10 10-15
10 10-15
10 15-20

5 5-7A
20 25-30
7 10-12
10 10-15
7. 10-15
15 20-25
(30) (40M50)
10 15-20
15 20-25
5 7-10
7 10-15
20 25-30
20 25-30
10 15-20
10 15-20
35 35
20 -
15 —
10 15-20
15 20-25
30 40-50
5 7-10

Comments
(1]

L X J
[ ]
*
oft
ft
ft

oft
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Estimated
persons/ Required ventilation air,
1000sqg cubic feet per minute per
ft floor human occupant, (when the
area. Use number is bracktted, refer
only when to the notts).
design oc—
cupancy k
not known Minimum Recommended
Research Institutes
Laboratories (Light-duty, -
nonchemical) SO 15 20-25 .
Laboratories (Chemical) 50 15 20-25 .
Laboratories (Heavy-duty) 50 15 20-25
Laboratories (Radioisotope,
Chemically and Biologically -
Toxic) 50 15 20-25
Machine Shops 50 15 20-25
Darkrooms, Spectroscopy Rooms 50 10 15-20 .
Animal Rooms 20 40 45-50 °
. -Sgeciai contimimnt control aystema may be required
Sp clal requirements or codes may determine requirements
Military and Naval Installations
Barracks 20 7 10-15
Toilets/Washrooms 100 15 20-25
Shower Rooms 100 10 15-20
Drill Halls 70 15 20-25
Ready Rooms, MP Stations 40 7 10-15 .
Indoor Target Ranges 70 20 25-30
‘Floor area behind nring line only
Museums
Exhibit Halls 70 7 10-15
Workrooms 10 10 15-20
Warehouses 5 5 7-10
Prisons (See also Gymnasiums,
Libraries, Applicable
Industrial Areas)
Cel' Blocks 20 7 10-15
Eating Halls 70 15 20-25
Guard Stations 40 7 10-15
Veterinary Hospitals
Kennels, Stalls 20 25 30-35
Operating Rooms 20 25 30-35
Reception Rooms 30 10 15-20
‘Special requirements or codes may determine requirements
6.6. ORGANIZATIONAL
Churches, Temples
(See theaters, schools
and offices) - — —
Legi.ative Halls
Legislative Chambers 70 20 25-30
Committee Rooms and Conference
Rooms 70 20 25-30
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Estimated Comments
persons/ Required ventilation air,
1000sq cubic feet per minute per
ft floor human occupant, (when the
area. Use number is bracketed, refer

only when to the notes).

design oc—

cupancy is

not known Minimum Recommended

Foyers, Corridors 50 20 25-30
Offices 10 10 15-20
Press Lounges 20 20 25-30
Press/Radio/TV Booths 20 20 25-30
Public Rest Rooms 20 15 20-25
Private Rest Rooms - 20 30-50

(For Food Service, Utilities,

etc. sec Hotels)
Police and Fire Stations

(See Prisons and Military

Installations) - -
Survival Shelters - 5 } .

‘Special requirements or codes may determine >equiremtnts
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Sulfur Oxides,
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dants, NAPCA, Pub AP-63, 1969
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Richard B. Lauber

P. 0. BOX 1623
JUNEAU, ALASKA 98801

(807) 388-6366 OR 386-1324

March 2, 1983

The Honorable Charlie Bussell
Chairman House Judiciary Cormittee
State Capitol

Pouch V

Juneau, Alaska 99811

Dear Mr. Chairman:

Du_rmg the testimony last week on HB 84 there was mention of
the White-Froeb Study. The conclusion of that report appeared to
conflict with the vast array of eminent scientists who agree that
no conclusive scientific evidence exists to support the Claim that
smoking affects the health of nonsmokers.

| am enclosing a reBrint of the Congressional Record, "White-
Froeb Study Discredited By Scientists", for your information.

RBL:m|
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WHITE-FROEB STUDY
DISCREDITED BY SCIENTISTS

HO\IdL hTFOUNTAN

NORTH CARCLINA
Ol REPRESENTATIVES

, December 16,1982

Mr. FOUNTAIN. Mr. Speaker, after
30 years of service to the people of the
Second District of North Carolina, |
am about to retire from the U.S.
House of Representatives. Before leav-
ing | would like to submit, for the
Record, an item dealing with an issue
with which | and many other) have
long been Interested; namely, tie al-
leged effect of smoking on the health
of the nonsmoker.

Mr. Speaker, let me briefly place the
issue Into its proper context. In 1978,
the Subcommittee on Tobacco of the
House Committee on Agriculture
heard testimony from a vast array of
eminent scientists and physicians on
the Issue of the effect of tobacco
smoke on nonsmokers. Those individ—
uals who testified generally agreed
that no conclusive scientific evidence
exists to support the claim that smok-
ing affects the health of nonsmokers.
In 1980, however, on article appeared
In the New England Journal of Medi-
cine by Dra. White and Fcoeb entitled
"Small Airways Dysfunction -n Non-
smokers Chronclally Exposed to To-
bacco Smoke," In which the authors
concluded that smoking In the work-
place adversely affects ihe lung func-
tion of nonsmokers. This conclusion
appeared to conflict with the testimo-
ny presented to the Subcommittee on
Tobacco.

Since Its publication, the White-
Froeb study has been used to support
both regulatory and legislative activi—
ties In the United States. For example,
the study was referred to In testimony
before the Civil Aeronautics Board
during Its recent consideration of rules
regarding smoking aboard commercial
aircraft. The National Research Coun-
cil report entitled "Indoor Pollutants”
which was Issued In 1981 under an
EPA contract also relies on the study.
Finally, the White-Froeb study has re—
ceived widespread attention in both
State and local legislative and policy—
making bodies.

The White-Froeb study continues to
play an Important role In legislative

IN_THE
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considerations, despite the fact that
the study Itself has been heavily criti—
cized by scientist: and health practi—
tioners. Most recently, r.t the 1982
Joint meeting of the American Lung
Association-American Thoracic Soci—
ety, Dr. Michael D. Lebowltz, profes—
sor of Internal medicine, college of
medicine, Unlveisity of Arizona and
special consultant to the Subcommit—
tee on Tobacco, presented reasons
why, in his own words, “the results of
this study cannot be used to demon-
strate an effect of passive smoking on
forced expiratory flows In adults ex—
posed in the workplace.” Dr. Lebowltz.
a noted specialist in epidemiology and
respiratory diseases, said that the
basic problem with the White-Froeb
study la that It Is "Improperly de-
signed" and that "there ore problems
with the whole data set and with the
conclusion." Dr. Lebowltz also ex-
pressed concern that the significance
of the White-Froeb data appeared to
depend upon their unexplained omis—
sion of data from 3,000 subjects origi—
nally Included In the study.

Mr. Speaker, Dr. Lebowltz wrote a
letter, dated July 10. 1981, to our col-
league, Congressman Charles Rose,
Chairman of the Tobacco and Peanuts
Subcommittee of the House Agricul-
ture Committee, as a result of a per—
sonal interview which Chairman Rose
and Dr. Lebowltz hod with Dr. White.
With the personal consent of Chair—
man Rose, | am inserting herewith Dr.
Lebowitz’'s letter. It more fully ex-
plains the author’'s views regarding
the White-Froeb study.

| also want to mention, another eval-
uation of the White-Froeb study, one
which was made by Dr. J. G. Gostom-
zyk, director of the department of
health of the city of Augsburg, West
Germany. After an extensive, detailed
review of the White-Froeb study, Dr.
Gostomzyk has concluded that the
White-Froeb data were Incompletely
presented and did not satisfy the pre—
requisites for scientific credibility. In
addition. Dr. Gostomzyk remarked
that "Dr. White's methodology Is not
scientific but that of a lay person with
convictions." and concluded that "we
assume that Dr. White j study is an at-
tempt at scientific validation of his
credo and that he possibly is unaware
of the Inadequacy of this methodolo-

Congressional "Recora
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gy." It is obvious that Dr. Gostomzyk
is referring to Dr. White’s outspoken
antismoking activities in California, In—
cluding Dr. White's endorsement of
public smoking referendums which
were, incidentally, twice rejected by
the California voters.

Given these and other criticisms of
the White-Froeb study. It would
appear that the New England Journal
of Medicine has, perhaps unwittingly,
performed a disservice to Its reader—
ship. It Is extremely unfortunate that
a study so fraught with methodolog-
ical problems, as Indicated through

numerous criticisms by scientists In
the United States and elsewhere,
should have been published in such a
reputable Journal of medicine. The
White-Froeb study should, therefore,
not be relied upon by the Congress,
Federal agencies, or other legislative
or policymaking bodies when consider—
ing restrictions on smoking In public
places.

The University 0r Arizona,

Cole/eg

e0rM e?ici
i

Tucson, Artz., July 1071981
eanvis

harles R obe,
Elcom Ittee on Tohacco and

IS, FOUSe eﬁresentsteles. Ray
um Building, Washington, D.C.

Dear Conorzssman Robe; The following Is
a summary of ray notes on our visit to Dr.
James White at UC San Diego, as per our
discussion, Unfortunatel?/, despite the state-
ment In the editorial of the New England
Journal of Medicine (27 March 1980f, Dr.
White and his co-author did not "faultlessly
demonstrate a reduction In measures of
small airways of healthy non-smokers ex-
Fosed to cigarefte smoke In the work place’.
t IS apparént from our visit and the article
that there were various faults In the present
study, wh|%h shall be dISﬁUSSGd. ,

The problems with the research design
arc as follows:

The participants were not onl¥ volunteers
but generally had to pay for tho physical
fitness course: this Is the reason. most were
whitc-collar, Employees In specific factories
Invited V/hlte to run the physical fitness
course In their factories as” well, which
would also bins the population sample. Blue-
collar worker: were not distributed random-
|¥w' (It has to be assumed that volunteers In
the physical fitness courses fall Into unrep-
resentative categories: the hlghly motivated,
with on Interest In health and usuyally
healthier, those who are worried about
health and generally less healthy; the first
group would”include fewer smokers and thg
second group would Include more smokers,]

The questionnaire utilized was not a vail-



dated one per se; test-retest comparisons
were made onIY on the >moking questions
and very small groups of subjects. The
smoking” Informafion was not validated.
There were no test-retest or validations_on
symptoms asked In the questionnaire. The
questionnaire Itself was derived by the In-
vestigator. and included  some_questions
from “standard questionnaires: tills did not
appear to include standard respiratory ques-
tions..and In fact various typical respirator
%uesnons (such as g_hlegmﬁ were net asked.
he (i,uesnonnawe, id nor Include questions
on attitude, but did Include questions on_ac-
tivity levels and Jobs (duration, type). The
questionnaire did ask how many smokers
were in their work area, room’ size, and
nature of the air conditioning. It also In-
cluded questions about residences in the last
20 years (1§|p codes), so that exposures awa
from work were assessed hy residential loca-
tion, A question was asked about smokers In
the home, [Thus, the smoking Information
Is not validated, but is probably relatively
accurate. The [nformatjon about exposure
to pas?we smoking Isonly approximate, as Is
the information on other occupational expo-
sures. Expasures to air pollutants or to un-
known toxic gases In the working place Is
?,rgnl%tae%plromm ate, and their effects underes-
i J

Dr, White presented a paper to the Ameri-
can College of Sgorts,Medlcme, the abstract
for which'In 1977 Indicated there were 7.122
subjects enrolled between 1969 and 1977,
However. In the New Englaud Journal of
Medicine article. he statés that the base
pogulatlon analyzed |? only 5210 smokers
and non-smoke-§ enrolled hetween 1969 and
1979, Although he excluded all the ex-smok-
ers, some whose zip codes were missing, his
answers as to why the rest of the subjects
were excluded were entirely unclear and
tend to Indicate potential bia$ In selection of
subjects for consideration for analyses. It
m|%ht be added that the 2,100 subAects ana-
lyzed In the NEJM article and those ana-
lyzed and presenteg In the 8porta Medicin
abstract appear to be the same as they yiel
exactly the same tahle of results (as deter-
mined”from comparison of tho table In the
?pbo|rt)s Medicine manuscript and the NEJM
able).

JIn rddltlon to the sources of bias men-
tioned above. It Is apparent that the non-
smokers In clean work environments and
those |n smokmﬁ work environments have
notonly chosen not to smoke, but It is likely
that those non-smokers,workmgf In smoking
environments may be differentor a variety
of reasons from~ non-smokers working In
clean environments. Furthermore, It IS aﬁ-
parent that the non-smokers In non-smok-
ing environments_ore quite different In that
their lung function IS "super normal® In
comparison oven with the Seventh Day Ad-
ventists (the source of the Morris prediction
equations).

Dr. White did state that from the ques-
tionnaire and from_the baseline tests that
there were no significant differences In tho
three non-wioking/non-Inhaling grouPs In
terms of the amount of previous exerclso or
0xygen consumption, but be was unsure of
theéimerence In percentof body fat. Smok-
ers did hr» * less Dody fat. were fess In terms
of having .-wer oxygen consumption, and
had less activity. He'says further ‘that there
were no differences between the groups In

terras of childhood respiratory history
(lower respiratory tract ||InessesY from his
submitted questionnaire _Information, but
he did not ask about family history. He did
not ask sufficiently about respiratory ques-
tionnaires to appropriately exclude “groups
on the bases of productive cough ("cough
bronchitis”)., He states that there were no
differences In prevalgnce rates of question-
naire responses by zip codes; If so, this con-
tradicts other evidence vls-a-vis the effects
of air pollution In these areas. He was not
able to assess other exposures such as those
from hobbies, exposures to gas stoves, or
transportation. In terms of passive smoking
In the home, he excluded such passive
smokers from the non-smoking and passive
smoking groups, but not from ang smoking
?roups., He was not able to provide apny in-
ormation about the distribution of charac-
teristics In those eliminated from the origi-
nal 7,000 or the 2,208 that qualified because
ofother questionnaire results.

With regards to the pulmonary function
testing done by Dr. White, it must be first
noted that the Instrument used Is not con-
sidered a satisfactory Instrument in that it
Is non-ltncar (highly olased) at both h|%h
volumes and low. volumes. ‘[This has the
effect of maximizing differences In that
anyone with minor aberrations of total vital
caPacny or of flows at the end of the flow
volume” curve would_have very different
that la, low, flows,! The comparisons, that
Dr. White did and reported on In his re-
sponse letter In the NEJM (14 August 1980)
would not In any way modify thi§ OFInIOI’I.
Furthermore, Df. White has the only pul-
monar¥1 function technician and reader.
Even t oug,h he was trained at the VA hos-
Ental ard Nis techniques were evaluated by
est—retest and by comparison to other
readers, any biases’Inherent In Dr. White's
thinking (see below) would affect the way
he read the teats. Furthermore, he took the
FEY, and flows off the same spirogram
uysing on approximation technique pub-
lished by Morris, et al., which Is nat on ade-
quate or acTurate, representation of those
measures. All of his tests were baseline tests
done after two and a half hours [n the class-
room In the evening on those without acute
respiratory llinesses &usuall% on a Maonday
or Tuesday evening): thus, there Is probably
little diufnal variation or pretest hiases
other than those experienced by the work-
ers during their work day and In'their actiy-
ities priot to the classrdom. Although It la
difficult to Judge the effects of thése fac-
tors, they m,a?/ ave Influenced the test re-
sults. especially
cant exposuresduring the day.

The maéor problem with th gulmonary
function test results as reported IS that they
or? not age- apd height-adjusted, sinc Iu,ng
volumes and flow rates arc assoclated wit
hoth of these factors. In other words. Dr.
White used raw values of flows and volumes
to do comparisons. He did this on the as-
sumption that the mean age and height
were similar for the different'groups. This Is
a mistake, since the distributions for those
ages and heights could hove differed, Fur-
thermore, hiS quoted figures for gercent
predicted arc ‘strictly “for the  average
person, age 49, with an avera?e height, and
docs not represent the group for which I»ey
aro provided. In terms of these statistical
analysis, he Just chore the SNK package

In those with any signifi-

among many. There Is no correlation coeffi-
cient per se. "Normality" was not an objec-
tive of this study, so he cannot state ,anY-
thing about the normah%, of the subjects
studied, Including those he considered to
have significantly different results from the
non-exposed nori-smokers. He does ngt un-
derstand the difference between clinical
meaningfulness and statistical significance,
[t 1s quite obvious that the majority of
those In the passive smoking and In'the non-
Inhaling grou? are quite normal and that
very few ‘would be consdered abnormal by
any criteria. .

In fc's reported results, he quotes as incor-
rect significance leve| of ﬁ'<'005' whereas
the level provided by the technique Is
p.<.05. This Is very different, given the

umber of comparisans made, and” Indicates
hat some of the results would not be sig-
ific f corrections were made for the
f comParlsons. Furthermore, the
sented In Table 1 was used to re-

the SNK analysis b;( Mary C.
d. MPH (Degartmento ERIdemIO-
%%/ University of Pittsburgh), Those re-
sults differ fram those published by Dr.
White and are provided In the attachment.
The most Important of the differences Is
the finding that the passive smokers and
light smokers differ for the male FEV 75-85
pércent. Thus, the effect of passive smoking
on non-:mokers Is still unconfirmed, despite
Dr. White's unfailing conviction that It U
confirmed. )

Other minor, points: In terma of the
carbon monoxide sampling, although It Is
stated that It was randomized, it was reall
on only 40 smoking and 40 non-smokm? sit-
uations chosen chance put nof by
random selection, Dr. Froeb, the ¢o-author
with Dr. White, Is a private practitioner In
La Jolla and helped Dr. White In draftin
the NEJM manuscript from the manuscrip
RAresen,ted at the American College of Sport

edicine. It might be pointed oUt that San
D|e%o Isnot strictly low In air pollution con-
centrations, nor uniformed throughout the
area; this may hlaa some results. Dr. White
performed the pulmonary function  tests
until “reproducible curves wel're o%talned",
but they do not ne,cessanIX follow the Inter-
{nountaln, Snowbird, or ATS recommenda-
ions.

In rewewmg Dr. White's response to the
letter to the Editor In the NEJM (14 August
1900), It Is quite clear that Dr. White did
not satisfactorily answer all_ the questions
raised, many of ‘which are similar to those
raised_In (his letter. It Is %uestlonable, from
the discussion, whether Dr. White would
pursue any further rc-ansiysls of the data,
nor necessarily could It be pursued. It Is
questionable, “given the basic underlying
problems In the research design, thaf r«-
annlglsts of the dnta would be ‘worthwhile,
On the other hand, given other results that
contradict Dr. White's, Includm? those now
In press (such as Comstock .cf al.. Johns
Hopkins, presented at tho Society for Epide-
miological Research In June qf 1901), It
would” be likely that a panel discussion of
passive smoking m|%ht be valuable, I will be
glad to furnish™further discus.- ion or help In
hat matter.

Sincerely,
Miciiac."D. Ledowit..Ph. D..

FCCP. .
Professor of Interna?hﬁedlcme.
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ihfMip.i «sponMiiship of llie U.S. Depart-~gcr hectare, approx
nuMit ol' Agriculture. National Sciencc”»|uayulc

I'oi. i. ilio i. Soulbwe Harder Regional
Commission.  (ciur-I' irners  Regional
Commission, and the stale of California.

(euni p'asin collections have been
made Irom wild guayule plants in Mexico
and jxas. Plantings have been cslab-
lished lo lest yields, lo increase seed
supplies, and lo conduct plant breeding
woik lest plots have been established
to determine desirable planting and culli-
valur- practices. Research is being con—
ducted on the possibility of increasing
rubber yield ny treating guayule plants
with plant growth regulators

The recent development of a seed
coming process to promote germination,
and the development of selective herbi-
cides. will make direct seeding in field
p’iirlations it possibility. Eliminating
nursery or greenhouse pr pagation could
proiluce considerable savings in produc—
tion costs.

The only guayule yield figures now
av. table are estimates developed during
the ERP. During the life of the ERP the

w)nnin.inrtnilm7>n .
lately 480 kg ol
rubber pci rear. Kelly </J)
obiaineil yields of up"*'oximatcly 860 kg
per hectare per yeai hom one lest plot
in California. Foster € al. (16) have
outlined the stale of the art of gua-
yule technology and described prcs-
ent and projected world rubber mar-
ket conditions and areas of the United
States where condiliens favor guayule

cultivation,
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Indoor Air Pollution,
Tobacco Smoke, and Public Health

James L. Rcpaee and Alfred H. Lowrey

Serious health elTeels from air pollu-
tion have led to federal standards for the
regulation of outdoor exposure levels.
However, Americans spend about 90
percent of their time indoors (/). Thus
the levels of indoor air pollution are im-—
portant in determining total exposure to
air pollutants (2-6). Indeed, in a recent
review article («/) it was concluded that
indoor air pollution irv public office build—
ings is of greater potential harm than the
outdoor variety, and that these ex-
posures may constitute a real threat to
the health of many urban people. The
UvS. Surgeon General asserted in his re—
port on Smokine and Health that to-
bacco smoke can be a significant source
of atmospheric pollution in enclosed
areas (7). Some 53 million U.S. smokers

464

consumed 615 billion cigarettes in 1978
(9. Thus it is apparent that indoor air

pollution from tobacco smoke is pan-—

demic.
In the presence of cigarette smoke,
many normal nonsmokers experience

eye and throat irritation, headache, rhi-
nitis. and coughing; allergic persons re—

port wheezing, sneezing, and nausea as
well. Particularly acute symptoms may
be found in infants, children, persons

with cat fiovnscular or respiratory dis—

ease, and \ 'carers of contact lenses (7.

9). Determining the extent of the ex-—

posure of nonsmokcs to cigarette smoke
is important because smoking is a cause

of chronic obstructive pulmonary dis—

ease. cardiovascular disease, and lung
cancer, and is associated with cancers in
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oilier parts of the body (7); because these
diseases also occur m nonsmokers; an.i
because the products of tobacco com-
bustion have been detected in mn-
smokers (10).

Although measurements of indoor car-
bon monoxide pollution from smoking
arc abundant (7). published reports ol
the exposure of the population to the
particulate phase of ambient lobaeci
smoke are rare (7. 11-13). Furthermore,
a comprehensive theory of the genera
tion and removal mechanisms lor tobac—
co particulates in naturally or mechani-
cally ventilated habitable spaces has no:
been presented.

We therefore undertook a systematic
study of Ihe levels of resnirahle sus-—
pended particulates. (RSP) m several
common indoor environments in an al
tempt (i) to determine the relation of
these levels tq the aerosol from tobacco
smoking, (ii) to understand lhe cflcct of
ventilation on tobacco smoke concemra-
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1Tons, alUMmJ to aevelopa generarmouel

for cstima'ing the range of the public’'s
exposure. Our goal was to provide a
guantitative basis for assessing the
lie ilth hazards to nonsmokers posed by
rvjoatcd exposure to tobacco com-
bttslio i products.

hicdci Development

To relate the contribution of smoking
to indoor RSP requires a model describ—
ing th, behavior of the tobacco aerosol in
indoor spaces. Bridge and Com (6) found
that a reduced form of nn equation by
~urk (N) reliably predicts carbon mon-
oxide (CO) concentrations from tobacco
smoke in ventilated spaces and so is of
major v;t:ue in assessing the possible
hazards in occupied spaces (11). The
equat:on is not valid, however, for a pol-
lutant that is affected by physical decay
due to adsorption on room surfaces. Pcn-
kal.t and DeOlivirra (15) showed that
decay of th s tobacco aerosol in a well-
mixed unventila’.ed chamber * ex-
ponential.

V/c modify the Turk equation in dif-
ferential fom; by adding a decay term to
the removal rate and cquaTng the rate of
eh-mp.t of pollutant mass to the algebraic
sum ot the generation and removal rates.

lucnc I.'[\evunw iTciiucu vamtrj urm e iiiiaiiix

dorm, r'tr Coin(Il) The mixing factoris
empirical NUMber that accounts for room-
pecific "-1Tects on poilutan transport. Pollu-
tant removal is more rapid in a weil-mixcil at—
mosphere (where M is large) than in a poorly
mixed, stable one (where M is small). Factors
that afTect m include type and placement of
ventilation grills, ventilation flow rales, in.
homogeneous pollutant distribution, barriers,
circulation lans, and room traffic.

Conl'guralion of

air supply system m
Perforated ceiling'
Trunk system with ancmostats 13
Trunk system with diffusers 14
Natural'draft and celling 16
exhaust fans
Infiltration and natural draft /10

*This is the best standard conditrn.

decay time, a time constant associated
with the removal of a pollutant from a
room through adsorption on surfaces and
filtration; and M is the mixing factor, an
empirically determined number (16) that
modifies the ventilation lime as_T»/zn,
where M's 1(M = 1implies ideal mix—
ing). Corn (I1) suggested values of M for
various ventilation systems (Tabic I).
We postulate that M also modifies the
ideal decay time as rAm. The pollution
generation rate, in micrograins per min-

SurniPary. Artexperiment and theoretical investigation ismade into (he range and
n.itcre of tho axposure of the nonsmoking public to respirable suspended particulates
ficm cigare®.s smoke. A model incorporating both physical and sociological parame —
ters isshown to be useiul inunderstanding particulate levels from cigarette smoke in
indoor environments. Observed levels of particulates correlate with the predictions of
»he model. [Itis shown that nonsmokers are exposed to significant air pollution bur—
dens from indoor smoking. An assessment ol Ihe public health policy implications ol

these burdens is presented.

The solution yields the density /1(f), in
micrograms per cubic meter, of smoke in
the room as a function of time;

Ali) = A,,(I - e-") 0

where Ar,, = Gt/V is the equilibrium
concentration of the pollutant in the
room, and where the time constant

is the mean ventilation time, or the time
for the smoke concentration to decrease
to I/e of its value (where € is the base of
natural logarithms); V is the room vol-
ume in cuhic meters; r, = V/Q is the
ideal ventilation time, or the lime re-
quired to replace a volume of air equal to
the volume of the room by ventilation
and infiltration; Q is the volume rate of
ventilation and infiltration; r, is the ideal

2MAY 1D

utc, is given a5 G = nCO'th where nis
the number of cigarettes being smoked at
time /; QDis the total particulate matter
(TPM/ from both sidestream and exhaled
mainstream smoke; and fi, is the duration
of cigarette smoking.

Equation | has two special cases: (i) in
the case of ventilation only (r = rjm) it
becomes the reduced Turk equation of
Bridge and Corn (6), with M - [; and (ii)
in the case of adsorption only (the uri-
ventilated room), r :>ij. Then, if the
generation of sinoke ceases K time /,.
prior to equilibrium, A w,ll decay ac-
cording to

Al) = 1.2-"% ©)
where 4, is a constant related to the
equilibrium concentration by

Aa° A, [eMHr' - 1]

djuilUUirjf/luCVv UIIICSTIIC UCUUJ V tlliailV Il
deMDbed by Penkaln and DeOliviera
(/MPr»st= L

The modified Turk equation (Eq. 1)
contains only measurable quantities, and
thus in principle can be used to estimate
the concentration of TPM or CO from to-
bacco smoke (or other indoor air pollu-
tants). as a function of time, for any
room for which the pollutant generation
rate, volume, and mean ventilation time
are known.

Controlled Experiments

Equation 2 shows that the mixing fac—
tor affects the time constant for decay as
well as ventilation. Experiments under
conditions of known ventilation were
therefore necessary to assess the influ—
ence of mixing factors, decay time con-—
stants, and generation rates on the
growth and decay of tobacco smoke par—
ticulates. To increase the usefulness of
the experimental values cetermined for
the mean ventilation time or the remov-
al of tobacco smoke, we conducted these
experiments in actual occupied spaces
rather than in experimental chambers.

A piezobalance (TSI model 3500) (17-
19) was used in sampling the aerosol. It
collects respirale particulates (20) be-
tween 001 and 8)(6 micrometers in diam-—
eter with near 100 percent efficiency (de—
creasing to 50 percent at 35 pin and to

percent at 4 pm). The sampling rate j
t liter/min (18): the sampling time is vari-
able. Factory-calibrated with welding
smoke, the detecting c.ystal in the_in
stmment used has a sensitivity of 574
pg/min-m' per hertz. The inslrument un—
derestimates the mass concentration of
tobacco aerosol by about 15 percent
compared to measurements made with
lowv-volume filter sampling techniques,
f.eadings can be affected by changes in
tumidity; the maximum expected error
due to changes in relative humidity when
sampling a hygroscopic aerosol (such as
tobacco smoke) is given as = 10 pg/mJ.
The overall inslrument error is
about £ 10 percent compared with low-
volume filter measurements of welding
smoke C9). The aerosol from sidestream
cigarette smoke (that portion emitted by
the burning tip), an important com-
ponent of many indoor aerosols, is log—
normal, with 99 percent of the mass < |
pm in aerodynamic diameter and with an
initial mass median diameter (MMD)
from 0.2 to 1.5 pni depending on dilution
(20. 21). The relative particle sizes of
fresh sidestream and mainstream smoke
(the tetter being that portion inhaled by
the smoker) are about the same; for cx-
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Table 2. Parameters for Eq. 1. as dd~Hined with experiments | to 3 (unventilated loom:

Experi- Au r»/m
ment 0*g/m’) (n%!m3) (min)
It 530 503 10
2t 5178 551 89
38 1773 681 16.4

m I« Cot Cigarette

(mgofTPM) condition

1 .98 12.3 Smoldered

19 42 16.0 Smoldered
<1 81 23.0 Smoked

AL TR R B st

haled mainstream smoke, patrticle size is
estimated to be — 0.8 fim (MMD). Since
the ambient cigarette smoke aerosol is
reproducible and coagulates \'ery slowly,

it has been used as a test aeros.il (21) and

in evaluation of heating, ai'-condi-
tioning, and ventilating systems (22).

[The bulk of the ambient tobacco aerosol

is probably due to cigarettes, stnct less
than 15 percent of smokers smoke cigars
or pipes (25).]

Unventilated Growth and
Decay of TobHcco Smoke
Experiments were carried out to deter—

mine the usefulness of Eq. 3, which pre-
dicts arapid decay for good mixing and a

Table 3.
Room Per-
L-ocale volume S;()):rs
(m3 room
Crepes restaurant 124 43
(Washington, D.C.)
Sandwich restaurant 326 40
(Laurel, Md.)
Sandwich restaurant 326 55
(Laurel, Md.)
Fnsl-food restaurant 1,400 22
(Howie, Md.)
Private residence 120 n
(Seabrook, Md.)
Private residence 124 o1
(Bowie, Md.)
Private residence 21 2
(Greenbelt, Md.) 22 2
Private residence 29 7
(Glenn Dale, Md.)
Conference room 113 10
(Greenbelt, Md.)
Public library 1.415 30
meeting room
(Bowie. Md.)
Library of Congress 27,000 130
(Washington. D.C.)
Church 4,224 300
(Howie, Md.)
Bagel bakery 510 30
(Yonkers, N.Y.)
Private residence 150 17

(Hawthorne, N.Y.)

*Mriut ~ standard ?eviation for thga\A{( ashin ton arenEsXapngPIes. 40 -

I'background. |
45

Kxpenment 3 grou

slow decay for poor mixing; and also to
discover the limits of r/m.

Experiments 1 and 2 were conducted
in awood-panelled den in a private resi—
dence. In the geometric center of the
room (volume, 21.9 mag), a popular filter
cigarette [containing 65 millimeters of to—
bacco and ranking 94th on the Federal
Trade Commission (FTC) scale of tar
and nicotine content (17 milligrams of tar
and | milligram of nicotine) (24)] was ig—
nited and allowed to smolder until 89
percent of its tobacco was consumed.
During the first experiment, two box fans
(51 centimeters in diameter) with anti—
parallel exhausts were used to ensure
ideal mixing; each fan's exhaust, mea-
sured with a Velometer, was 55 mimin.
The growth and decay of the RSP were

measured with the p'ezobalance. Experi-
ment 2 tyss similar to experiment |, ex—
cept that the cigarette was extinguished
after 75 percent of its tobacco was con—
sumed and the circulating tans were not
used, so that mixing was na.ural. Thu rc
suits of both experiments are plotteJ i
Fig. 1, with the background levels o=
RSP subtracted, ihe data points genci.ti-
ly represent I|-minutc avcrrge values.
The differences in mixing d-anrit*Jlv
affect the slopes of k- lecay curves.
The theoretical curves shewn in 7:;;. |
were generate d by fitting the data points
from the decay curves to Go. ' v/ith a
regression analysis; A3and :Jm - ir:
determined and used lo cc'rahte the
growth curves from Eq. 1, cM.e (ii). The
r?.tio of the slopes of the decay curvc,, for
i “eal and natural mixing vyields tiv t;.i;<-
u.g factor for the room. Table 2; i'- <
vdues obtained for the vcric-JS  rv\>
ten The value of the mixing fae.ot ob-
tained is in good agreement -'ith ihe ex—
pected value given in Table 1for the case
of infiltration and natural draft. Tha.
growth curve for the case of nature! ..liv—
ing (experiment 2) shows a pour lit ini—
tially because of the *fleet of '“r vi»iir
smoke rising to the ceiling aiul renvinir.g

Field survey of indoor RS* in the absence of smoking
Average Out-
Per- Indoor time door
sons RSP per RSP RSP Comment
per level* sample | |
100m3  (pg/m3 P evelt
(min) (/iR/m3)
35 29 20 44 No smoking section: aroma of «\y-
ing crepes evident
12 55 21 40 No smoking section; near ttlchen;
three smokers in smoking section
17 51 21 55 No smoking scct-on: near Kitchen;
one smoker in smoking section
1.6 38 7 Aroma of hamburgeis trying
9 24 20 iocktail party; one candle bor-
ing 6 nt from RSP ‘leicctor
0.8 44 IS One hour after swcepii.g
basement iloor
9 24 6 Natural mixing!
9 55 | Two fans moving 110 m*
of air per minute}
24 57 5 One fan moving 55 m3
of air per minute||
9 '53 10 Two fans moving 50 m1
of airpcrminutefi
21 29 - 30 During piano rr itai
0.48 30 10 Main reading room
7 30 42 During Sunday service
6 25 to 8 Aromaof baking bagels evident
n 26 16 During dinner party
13 ig'tn*. 'Duration of sampling, 5 minutes. ~ ~Experiment 2 hackp.round. ~ {Experiment
ment 4 backg?ound. ’ P P Exp

SCIENCE. VOL. IC8



out of the detector’'s range for about 3”"rtinutes by a relay of seven smokers,

r,unites.
that Eg. 3 is valid under more general
conditions, that is, when a cigarette is
actually smoked.

Woc conclude that these experiments
show that for the unvenlilated room, Eq.
3, the reduced form of Eq. 1, is useful in
c'cscrib.'tv' the growth and decay of ciga—
rette smoke particulates.

Ventilated Growth and Equilibrium of

Tnbacco Smoke

An experiment was conducted in a
ventilated conference room of a modem
office building to test Eq. 1in the case of
removal cf uniformly generated tobacco
smoke by both decay and ventilation.
The experiment involved measuring the
growth of cigarette-generated RSP from
background levels to near equilibrium.
Analysts of the RSP-versus-time curve
determines r, the mean ventilation time,
and CT, the total RSP liberated from .he
combined sidestream and exhaled main-
sVcem smoke.

71:. RSP delector was located in the
geometric center of the 113-mi room.
Two fans with antiparallel exhausts were
vsetl to establish a vigorous circulation
.>00 rrVmin. The ideal ventilation time
rv. calculated from the volumetric How
rates of the ventilation system, was 49.2
.;i:ulc3 for a complete change of air.
Thirty-two cigarettes were smoked in 4°

10 IS
Tim* (mmults)

7,p,. 1. Theoretical predictions versus experi-
mental results for (he growth and decay of
KSI* from a smoldering, average-tar cigarette
in n 22-mJ unvenlilated room. The dramatic
difference in the slopes of lhe decay curves
ritli difference in room air turbulence
(mixing) for the otherwise similar experi-
ments.

Experiment 3 demonstrated”™"/ith an average of four persons smoking

at any given time. When smoking their
own brands, they averaged 9.8 minutes
per cigarette; when smoking cigarettes
supplied to them, they averaged 5.8 min-—
utes per cigarette. All butts were collect-
ed and the amount of tobacco consumed
was measured for each cigarette. The es—
timated mainstream TPM (AY) (tar plus
nicotine) generated by the 32 cigarettes
was determinecThy weighting :he TPM
values for each cigarette (24) by the frac—
tion of tobacco consumed, and adding
the results to obtain M = 418 mg ITPM
is emitted from cigarettes at alinear rate
after the fourth puff (25)).

Figure 2 shows the growth against
time of RSP from the cigarette smoke.

. The data points are corrected for back—

ground RSP levels and are 2-minute av—
erages. A regression analysis using Eq. 1
yields A, = 1947 Jag/m3andr = 14 min—
utes, with a coefficient of determination
= .964 (from Eq. 2, ra = 19.5 minutes).
Finally, CT, or the total amount of RSE
liberated in the room during the entire
smoking period, 772 mg, is calculated by
using Eq. 1; CT/TM = 1.85. This ratio
represents aweighted average for six dif—
ferent brands of filter cigarettes that to—
gether commanded n 23 percent share of
the market in 1976 (20).

From the goodness of fit of the theory
to the data and from the observation of
predicted interactive behavior among
mixing, growth, and decay processes for
RSP from cigarette smoke, it appears
that all the room-spccific factors af-—
fecting the removal of tobacco smoke
(ventilation, decay, and mixing) can be
combined into a single time constant t,
which can be determined for any room
by regression analysis of the decay or
growth-equilibrium curves, or by calcu-
lation from the equilibrium concentra-
tion if the smoke generation rate and
room volume arc known. The ratio ofthe
slopes of the decay curves for ideal and
natural mixing yields the mixing factor.
Woc conclude that Eqg. | is a useful tool
for predicting the levels of tobacco
smoke in both ventilated and unvcnti-
latetl occupied space.

Field Survey of RSP

Wc now address the complex problem
of surveying the levels of RSP indoors
and determining what portion of this
aerosol may be attributed to cigarette
smoke by means of Eq. |. The problem
is complicated by differences in smoking
rates, numbers of smokers, room vot-

, effective ventilation rates, and the

‘'values of various brands of ciga-
rettes. The problem may be simplified by
assuming that smoking is a random pro—
cess when it occurs among large groups
of people. U follows that cigarette sinoke
RSP values may be treated as equilibri—
um values; that all of the smokers may
be treated as habitual smokers who
smoke identical average-tar cigarettes in
the same way at the same average rate,
uniformly distributed over a 16-hour
day. An average smoking rate I' of two
cigarettes per hour is calculated from the
1975 figures for the number of U.S.
smokers and the U.S. domestic cigarette
consumption (8). In 1978, the sales-
weighted average mainstream TPM val-
ue Mawas 17.0 mg for all the cigarettes
sold in the United States (7). The esti—
mated emission rate CO(combined side—
stream plus exhaled mainstream TPM)
from a habitual smoker is given by
£ = 185rA7a = 65 mg/hour, where 1.85,.
used for the ratio CO/Mb, is takenTrom
the conference roomcxperiment. Phys—
ically observable in any field survey of
smoking is N,, the number of burning
cigarettes (the number of *“ active™
smokers); N, can be related to the num-
ber of habitual smokers «h by consid—
ering that the average lime for smoking a
cigarette is 10 minutes (2. 6). This num-
ber and the previously calculated aver—
age smoking rate indicate that «ta= 3

HermtliM
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Fig. 2. Theoretical predictions verms experi-
mental results for the attainment of equilibri-
um for the combined emission of side-
stream and exhaled mainstream cigarette
smoke from four chain smokers in a 113-ml
conference room with well-mixed (m -1
ventilation in a modem office building. Under
natural mixing conditions, about Il habitual
smokers would generate an equivalent equili-
brated concentration cf smoke. This many
smokers would he expected in a group of 33
adults (well within the capacity of this Jff-per-
sun conference room).



From the equilibrated form of E we

determine that

R=Ar 650 ’& (4)
where Ris the smoker-generated equilib—
rium RSP level in microgram:, per cubic
meter, D, is the density of active
smokers (number per 100 m3), and C, is
the effective rate for the removal of ciga—
rette aerosol (air changes per hour), with
C, = 60/r. -

The aerosol sampling described in this
article was performed from late March
through early June 1978 in the Washing—
ton, D.C., metropolitan area. The MMD
(seasonal average) of the outdoor urban
aerosol for Washington in 1970 was 0.5
Mm, with 90 percent of the aerosol mass
less than 3 Mm in aerodynamic diameter
and lognormally distributed (27).

It is important to note that all of the

RSP measurements we report represent
lime-averaged values.
. Factors other than tobacco smoke
may contribute lo indoor RSP These in—
clude infiltration of outdoor RSP, cook-
ing, dust raised by indoor traffic, and in—
dustry. By restricting the sampling to
nonindustrial indoor locations where to-
bacco smoking is absent, the effect of the
remaining variables may be assessed.
Tabic 3 gives the RSP levels for several
indoor spaces in which smoking did not
take place: three restaurants, four pri—
vate residences, an office building con-
ference room, two libraries, and a
church during services. The mean of
these measurements is 40 Mg/m1 In three
instances, Tans ere mixing the air at a
high rate nnd RS.' levels were elevated,
apparently because of dust cntrainmcent.
No correlation between the volumetric
density of people (occupancy) and RSP
is evident. Memperly (28), in sampling
RSP in Houston, found similar RSP lev—
els in two schools, alibrary, and a muse—
um-all nonsmoking areas.

Table 4 gives the results of RSP sam-
pling in nonsmokers* automobiles travel-
ing along two major commuter highways
(Route 50 in Maryland and U.S. 1-295 in
Washington) during the rush hour. The
samples were taken on different days and
were measured in different vehicles. In
all cases, the windows were slightly open
and the ventilation fans were running.
The mean of the data, 38 MB/m], is not
very different from the mean of the in—-
door readings, 40 MI*ni3(Table 3).

The impact of actual ventilation prac—
tice on ambient RSP levels from smoking
was investigated at eight restaurants,
three cocktail lounges, two bingo games,
adinner-dancc. a bowling alley, a sports
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Table 4. Levels of RSP in nonsmokers"

during rush-hour traffic nn a busy commuter
highway in Washington, D.C., measured with
the vehicles" windows slightly open and the
ventilation fans running. Each car carried four
persons and had a volume of 2m\ so thal the
ocgupancy was equal to 100 persons per 100

. Sampling RSP

Date Time time level
(min) (My/m3

ZBMarch  am. 10 4

23March ~ p.m. > 2

24March — a.m. 20 A

2BMarch  a.m. 2 i)

3LMarch  am, 8 5
Mean c: standard error B+ b

arena, and a hospital emergency waiting
room. For contrast, one unventilatcd pri—
vate residenr was sampled during a
cocktail party With the exception of the
hospital waiting room and the hotel bar,
each space sampled represented the ma—
jor part of the building and wavrubjcct to
ventilation requirements spccmcd by
building codes. Sampling was gencrj'lv
performed well after opening time to en—
sure that an approximately steady-state
level of smoking had been reached.

NAAQS tigntficant hori . Itvrl fc. 1S?7*
NAAQS *»r pollution *m«ig<ncy Uvcl tor TSP

oD («llrni«lf<]
N il
calcula
*E.EQ -a *74 Sour Avarana
W t Annual avenga
3w C
£
éito NAAQS primary level lor TSP* «f
e
K. NAAQS mon'ﬂniy leval lor TSP*
mQ‘jﬁ,Q NAAQS pnmary laval lor ispl
— 70 Gala pointi
0 0 D o

Obiervad activa .molar dantily
(buming citattllat par 100 m3)

Fig. 3 Results of a field survey of short-term
timc-averaged levels of RSP in 38 endose)
spuces (seé Tables 3, 4and 5). Levels corre-
sponding to federal standards for TSP are in-
dicated “for comPanson only. The micro-
environments include ten restaurants, three
cocktail lounges, two hmPo games, a dinner-
dancc_nail, @ bowling alley, a sports arena,
two libraries, a church, & hospital wailing
loom, live vehicles, and five residences. The
letters A through S correspond to those given
in Table 5. The effective air change rates for
microenvironments A and S are Known from
?,xplenments tobe C, " 15aid 92 respec-
vely.

The piezobalance and a .stopwatch
were used to take tabletop-lcvel RSP
samples for periods ranging from 10tn 50
minutes (mean, 20 minutes). The pi-
czobalance was equilibrated in advance
to avoid errors due to changes in temper—
ature or humidity.

The room dimensions were estimated
and the number of active smokers was
sampled periodically throughout the
measurement period and averaged. It
was usually not possible to sample the
premises when there was no smoking; in
most cases, the RSP outside the prem-—
ises was sampled for comparison. Table
5 gives the tesults of the measurements.
Figure 3 shows the average density of ac—
tive smokers (defined as the numoer of
burning cigarettes per 100 m3 plotted
against the total indoor RSP sampled. As
a guide to whether a given datum is
"high" or “low," the National Ambient
Air Quality Standards (NAAQS) for total
suspended particulates (TSP) arc also
shown. Since a specific averaging lime is
incorporated into these standards, viola—
tion of the standard is not demonstrated
Iwre. However, repeated exposure to
suer elevated levels can lead to "viola-
tio'v* of the annual standards, as wi n:
shown later. Note that all the data ft u-
i»ite smoker density exceeded the level
of the annual primary (hrallh-rel?."id)
NAAQS, whereas none of the data for
zero smoker density exceeded this level.
Further, the background RSP measured
outside the smoking premises suggests
that the source of these elevated levels
was not the outdoor air. The mean and
the standard deviation for the outdoor
RSP are 46 + 13 /ig/m3 and in every
case the outdoor level is less than the in—
door. In certain cases, indoor controls
arc available. In bingo game 2, held n
*hc nave of a church, the active smoker
density was 0.47 pc’ 1100 my, the occu-—
pancy was 3.6 persons per 100 in1 and
the RSP density was 279 mE/m 1(Table 5).
By contrast, during the tobacco smoke-
free religious services, despite an occu—
pancy of 7.0 persons per 100 mJ, 30 burn—
ing votive candles, and several proces—
sions, the RSP density was 30 *;g/rn'.
The elevated RSP | vcls in the hingo
game clearly appear o be due to smok-
ing, Similarly, mcusircmenls taken in
the nonsmoking section of a sandwich
restaurant showed considerably lower
levels than in the smoking section, in—
dicating that the contribution of smoking
to RSP was much larger than the effect of
cooking, even at the low cigarette den—
sities shown (Table 5). Pigurc 3 shows
that, in general, RSP levels increase with
active smoker density, although there is
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considerable scatter in the data. The

mined by the American SocietjTorTTciin"

qu ..lion now is whether Eq. | is useful*kg, Refrigerating, and Air Conditioning

in explaining this scatter.

Wc hypothesize that the levels of RSP
for finite D, (Fig. 3) are due to near-equi-
Flvium levels of cigarette smoko adding
to much smaller background levels, and
that ihe scatter in the RSP levels for
fixed cigarette density is due primarily to
differences in the mean ventilation time
1. Analyzing the background corrected
data given in Table 5 we use Eq. 4 to
calculate a range for Cabetween 1.2 and
10./ air changes per hour; C,, is used in—
stead of r to facilitate comparison with
building code-specified ventilation rates.
Th. range determined for C, is consist—
ent ' ‘ith two known values of Caderived
fror.t th: cocktail party and roadside res-

iU.anl experiments (Table 5.

The C,, for tobacco aerosol is affected
by the. rate of mechanical ventilation and
infiltration, the rate of smoke adsorption,
and mi/ ng. The range of mechanical

' ed f.ctn tables of standards deter-

rff'tc 5. FieM survey 0f indoor rsP sampled in the presence of smokin

ngineers (ASHRAE) (29), the authority
specified by the local building code (JO).
For each premise listed in Table 5. the
recommended maximum number of out—
door air changes per hour (based on the
estimated floor area, maximum occupan—
cy, and volume) was calculated from the
ASHRAE tables; a two-thirds recircr’a-
tion of air (the maximum permitted by
ASHRAE) was-assumed. This yielded a
range of 0.7 to 9.4 air changes per hour.
Infiltration, resulting mainly from the
opening of doors, was estimated from
the actual occupancy during the sam-
pling (29): we assumed a 100 percent
turnover of occupants per hour. This
was added to the calculated mechanical
ventilation rt tes, giving a final estimated
range of 1.3 s C ,s 134 air changes per
hour, where C, = 60/rv.

The practical range of physical decay
from adsorption for cigarette aerosol can
be computed from our experiments and
the literature. Most establishments pos*

sess simple hlters tKuHir?re\alivv“|y inel-
fedfee at removing tobacc” stnoke (22).
TfIBlbleortest ideal decay time measured
(in experiment 1) was equivalent to six
air changes per hour (Table 2). By con-
trast, Penkala and DeOliviera (15) mea-
sured a mean life for tobacco smoke, un-
der uniform mixing in a chamber with
unreactive walls, equivalent to one air
change per hour. These two extremes
given an estimated range of | s Cds 6
air changes per hour for RSP from to-
bacco smoke, where Cji = 60/ra

The range of mixing m appropriate for
the spaces listed in Table 5 is 1/4
s Ms 12, as determined from Table 1
By using Eq. 2, a theoretical range of
mean air change rates, 1/2s Calhs 10
air changes per hour, is calculated from
the estimated ranges for Cv. C,,, and m.
This is consistent with the 1to 11 air
changes per hour determined with our
model from the experimental results. In
other words, the variations in the ob-
served RSP density for fixed cigarette
density can be phenomenologically ac—

q, Where Ihe standard deviation is given, the value is an average of 2-

njunie«; Where it is not given, the'sampling time is Ihe averaging time.
Aver- A , Out-
: age  Indoor "WE™ Active IR I YT
Ll ih- s % smoker  Indoor QM= 9907 panis ,
Locale | er lici[< density RSP RSP piing  Smok-  Dale Time
vo( #]rge of i p(%%?y L WS/mY  gig/ma g |gl%
sngr%k- (min) sons) ml min) (%
A, G/ Cl2il party* 208 2 5 1“0 HE 3B u 8 April 9:00p,m.
T Lod: 9% 4 b -2 DR @ 6 L Mo dopn
Earand grill 7 9 18 H 1B VL B & 6 12 2 March 800p.m.
D Firehouse bingo A 105 16 5 211 M47f & S 5 84 27March 1000p.m.
r.l %%rurcc%c tail lounge L -<v-"\/2§ arc ;k(l Py
Cinpogame a2, N . 8 ) 047 2PE B 3 3LMarch 10:00p.m.
~ Sunday service 424 .0 3 W 0 K0 0 13May 11:00a.m.
‘%, inn 3H 2.5 ° N0 0/ 29f 9 2 0 35 Z3Murch  1:00p.m.
Hev lii, . alley. a8 U 2 3 1583 2Rf 19 49 5 10 ZSMarch  800p.m.
e Ins* Ital waiting room ¢ a 2 B 215 WE R BB 6,, 0 28March  1030p.m.
Shomeg plaza e o* o ¥ L P m > o1l & ol
restaurant ok of , i« . L -l il ey e
Rumple 1 1J69 25 B % 018 13B£ 8 o) 5 26 2March  7.30p.m.
Smpl. 2 139 25 - H Y 018 1Bf 4 £ 0 5 2AMarch  930p.m.
Burbrque restaurant 25 2 0 5 089 BEr 8  2March ~ 900p.m.
Sandwich restayrant A
Smoking section 8l 225 2 P 029 WL B L 5 75 2SMarch  800p.m.
. Nonsmaking section 3% 0 2 O 0 %f 5 4 5 0 SMarch  730p.m.
ti Fas: food res aunint : 1 L
Sample 1 X0 15 4 N 042 10f B 5 ~ 26March  "VOOp.m,
Sample 2 30 0 7 N 0 K0 0  26March  10p.m.
0. Sportsarena 823000  75% 2 67006 009 UL B A4 5 lit. 2March  1000p.m.
p. Ncigbbo.liood 20 | i) > 040 BE T 29 2SMarch  830pm.
réstaurant/bnr . oL
0. Hotelbar 10 1 ? 5 059 BE 2 8 ... 230p.m.
It. Sandwich restaurant R , ,
Smoking section . ' -Al 1 8 P 0183 &E 7 B 5 33 WApril  11.00a.n.
Nonsmoking section 3% 0 2 D0 8 % 5 0 MAprl 130p.m.
s. Roadside restaurant
Sample 1 D 1 B 5 112 106 20  2March  300p.m.
Sample? D 0 2 3 0 D 0 29March  300p.m.

‘Only Ite cixkiad puny ni.crotnvironnvnl was unvenlilated.
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counted for by ventilation, recirculation?
infiltration, decay, mixing, and average
smoking behavior. We conclude that the
finite PY&RSP levels shown in Fig. 3 are
indeed generated primarily by cigarette
smoke and that this is consistent with
the predictions of our model.

The Range of Public Exposure

We can now model the full range of ex—
posure of the nonsmoking public to ciga—
rette smoke. Equation 4 may be rewrit—
ten as

*» ., . R=256]"r ®)

where Pais the occupancy (persons per
1000 square feet). (The volumetric mea—
sure is implicit, assuming a 10-foot ceil-
ing.) The PUis three times the density of
habitual smokers Dh, and nine times the
density of active smokers D, (31). A fam-
ily of RSP curves is generated from Eq. 5
by varying CMand Paover their ranges.
Representative samples of this family arc
plotted in Fig. 4. A lower limit for C, of
about one-half to one mean ai> change
per hour has been determined experi—
mentally and theoretically for removal cf
cigarette aerosol from private dwellings
ventilated by infiltration and from com-
mercial establishments whose mechani-
cal ventilation is poor. A realistic upper
bound for Ca may be obtained from the
well-ventilated environment of the com—
mercial airliner. A mechanical (design)
ventilation rate of 15 to 20 air changes
per hour with no recirculation is typical
<of the Boeing 707 (:,2). The best ideal
decay rate measured in the experiments
was six air changes per hour. Assuming a
mixing factor of unity, wc calculate an
upper limit for Cnof 26 air changes per
hour. The practical range for Pt is ob-
tained from the ASHRAE (2"), which
specific;.- mechanical ventilation rates for
typical average occupancies in various
structures. For commercial structures,
these densities (in persons per 1000
square feet) range from 10for geneH of-
fice space to 70 for dining rt ms to 150
for such places as stand-up | i, audito—
riums, arenas, and commen aircraft.
The design ventilation rate C, .stypically
determined from both the design occu-
pancy and the intended use of the struc—
ture. For example, 15to 25 cubic feet per
minute per occupant is specified for gen—
eral office space, 10 to 20 for dining
rooms, and 30 to 40 for cocktail lounges.
In 1975, ASHRAE Standard 90-75, « En-
ergy conservation in new building de—
sign," decreased these rates by factors

40

of one-half to one-third. ASHRAE Stan- ~rxposure of the nonsmoking public to

dard 62-73 is currently being revised to
specify higher rates of ventilation for
premises in which smoking is permitted.
How effective would increases in C, be
in lowering the levels of RSP from to-
bacco smoke? Equation 5 shows that
such levels decrease only exponentially
with increasing CB Furthermore, as Ka-
lika et al. (33) observed, “the current
practice "f recirculation or reuse of air is
largely dictated by the economics of
heating and cooling, with little regard for
changes in indoor air quality.” That is,
ventilation may be subject to arbitrary
.meduction by building management or by
legislative or bureaucratic fiat; in many
nonurbanized areas, it may not even be
regulated by building codes (34).

Figure 4 illustrates the estimated range

Volume density ol habitual smokers
(smokers per 100 m1)

Fig. 4.Th :oretical stcmly-state densnr Of rcs-
pirable particulates from environmenta.

rettc smoke in habitable indoor spaces, as’
lated to the design occupancK P.. Onthe aver-
age, one-third of adults arc habitual smokers;
for every three such smokers, we calculate
that an average of one cigarette burns con-
stantly throughout & 16-Itour day. According
to standard engineering criteria (29). occupan-
¢y and the type of microenvironment deter-
mine the design rate of mechanical ventilation
C,. The effective air chanqe rate (C,,) for the
removal of tobacco aerosol from room interi-
ors is determined by C«, by mixing, anil by the
rate of adsorption of tobacco Ranlcles on
room surfaces. Generally Cvand hence C, in-
crease with P,. [Typical Pt (in persons per

1[IB,S uare fe?t ranges from f?r fice
bul mﬂs to 70tor restaurants to 150for bars,
sports arenas, and aircraft (29.J2).] Wc esti-
mate the practical range of C, t« be from | to
12 alr changes per hour. It appeal. that over
the compined practical ranges of P, and C,
repeated exgosure lo tobacco, smoke can lead
toannual R

ry annual NAAQS.

RSP from cigarette smoke. The actual
dose of RSP is clearly a function of per-
sonal activity patterns; differences in
respiration rate also affect the dove.
Many different scenarios can be imag-
ined. In the following, we express a
range 0."' RSP burdens from the cigarette
aerosol relaliv to atypical RSP ambient
background level. For an air shed (air
qu dity control region) that is in com-
pliance with the anni al secondary (pub-
lic welfare) NAAQS Ijr T S P 060 /zgfnv,
the RSP fraction of the ambient aerosol
is conservatively estimated at 50 /i&'nv’
and is likely to be composed largely of
combustion-produced  sulfates . t55).
Since the particle size distributions of
this fraction and the cigarette aerosol are
both in the respirable range, we first
compare them on a mass basis, without
regard for differences in the chemical
composition of each.

Let A, B. C, and D be nonsmokers
who dwell in thesame air shed and who
breathe at the average rate of 20 rvVVdny.
All have different occupations and life -
styles that lead, as wc shall sec, to
dramatically different RSP burdens.

Nonsmoker A is a mailman who walks
a regular route and is able to live in ..
completely tobacco smoke-free environ—
ment. He is exposed only to the back-
ground ambient and therefore inhales
365 mg of RSP annually.

Nonsmokcr B is an office worker who
works a 40-hour week 50 weeks per year
in a 40-nvloffice with two other persons,
one of whom is a habitual smoker. Re—
placing D, in Eq. 4 with wc find
that B's mass RSP exposure is more than
three times that of A (we calculate an ex—
pected C, of 11 for office building ;).

Nonsmoker C is a musician who enter—
tains in a popular, poorly ventilated
nightclub 8 hours nightly, 5 nights per
week, 50 weeks per year. The average Pa
in the club is 100 persons per 1000 square
feet (about 33 smokers). Further, C
shares a 100-mlapartment with a room-
mate who is a chain smoker. C is ex—
posed to the roommate’s smoke 5 hams
per day, 7 days per week, annually. By
using Egs. 4 and 5 and a C. of on* air
change per hour, wc fir.d tli.it C's mass
RSP burden is more than 15times that of
A.

An alternative way of approaching the
excess RSr exposure is in terms of *j«&e
retlo equivalents. The cigarette w'rh ilie
least tar in the May 1978 FTC scale has
0.55 mg of TPM. In these terms, B's ex—
cess RSP burden is equivalent to 5 ciga-

P burdens that violate the prima- ®rettcs per day and C’s burden to 27 ciga—

rettes per day. However, this may un-
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derestunate the true Impact, since many

0acco sinoxe In the nome ariects respira-i

nonsmokers have greater sensitivity t*fctory health adversely (7, 41). Finally,

smoke than smokers (7).

Noiismoker L) is a flight attendant who
spends 40 hours per week, 50 weeks per
year on board a commercial airliner with
a Cj of 23 air changes per hour. The av—
erage Y» oil the plane is 150 persons per
1000 square feet. D's R3P burden is
nearly twice that cf A. Even with one of
the best ventilation systems in use, the
high density of smokers causes a sub-
sintial increase in mass RSP inhaled by
D.

The following three considerations
may help to place there scenarios into
perspective. First, ar*annual exposure
15 timesthat of A is sufficient to exceed
the primary annual NAAQS; the ex-
posure of D, B, and C to RSP all violate
the standard by factors of 1.2, 2, and 10,
respectively. Second, pulmonary clear—
ance studies show that the half-life of in—
ert respirable particles (2.8 PmM in MMD)
in the lungs of nonsmokers is — 70 days
(30): residence of RSP in the lungs is pro—
longed. Third, in a series of pulmonary
lavage studies on 4CO nonrandomly se—
lected volunteers (250 nonsmokers and
150 smokers) (37), two of the non-
smokers had tarry lavage fluids with pig—
mented pulmonary aiveolar macro-
phages strikingly sii:i-i?r to those found
:u . vtokevr. h th*;*; wo '-clunkers, the
lcvels of aryl hydrocarbon livdroxylase,
an inducible carcinogen-detc tifying pul-
monary enzyme, were intermediate in
vaiue between thc levels found in
smokers and most nonsmokers. These
findings were attributed to the effects of
enr.posurj to tobacco smoke (J#).

Health Policy Implications

There is good toxicologic evidence
that elevated levels of particulates in out—
door air, perhaps in combination with
other pollutants, cause illness and death
during air pollution episodes (particulate
levels in excess of 1000 Pg/m3 per 24
hauis). There is much epidemiologic evi—
dence, some of it conflicting, that lower
levels of particulates, perhaps in combi-—
nation with other pollutants, affect res—
piratory health adversely when exposure
to them is sustained (3)). (This evidence
has been used to establish the thresholds
for harm on which the primary annual
NAAQS for TSP is based.) There is ex—
cellent toxicologic evidence that main-
stream cigarette smoke causes chronic
obstructive pulmonary disease (7, 40)
Epidemiological evidence, some of it
conflicting, indicr.res that exposure to to-

LMAY S M t/oor® /hr Fi/Hiahim

FheS | /AKX

‘there is excellent evidence that main-
stream cigarette smoke causes cancer in
many organs (7). Sidestream smok# is
chemically identical to mainstream
smoke, and typically is more concern
iraied (2). Coke-oven emissions, whichs
chemically are similar to tobacco smoke
are associated with increased rates of
many forms of cancer in coke-oven
workers (42). Animal studies demon-
strate that the particulate phase of to-
bacco smoke contains numerous potent
carcinogens and tumor promoters, initia- .
tors, and accelerators (7). One of these,
benzo[(/]pyrene, was detected at a con-
centration of 40 parts per million in am-
bient tobacco smoke (13). Strong evi-
dence supports acorrelation between the
magnitude of long-term exposure to car—
cinogens and the incidence of cancer
(43). Therefore, given the efforts by pub-
lic health authorities to eliminate in-
voluntary public exposure to saccharin
and the fire retardant Tris— which have,
respectively, one- fifty-thousand'h and
one-tenth the experimental carcinogenic |
potency of benzo[<i]pvrene alone (44,
4J)— similar efforts to prevent in-
voluntary exposure to ambient tobacco
smoke (46) appear justified.

Conclusions

We have defined the probable range of
exposure of 'bj nonsmoking public to a
common ps: ological aerosol, cigarette
smoke. Wc . awed, both experimentally
and theoretically, that under the practi-
cal range of ventilation conditioi s and
balding occupation densities, the RSP
levels generated by smokers overwhelm
tne effects of ventilation and inflict 'sig—
nificant air pollution burdens on the pub-
lic. Our observations show that levels of
RSP in places where tobacco is smoked
greatly exceed levels found in smoke-
free environments, outdoo.s, and vehi—
cles on busy commuter highways. Our
experimental results are consistent with
ihe large differences in 24-hour average
RSP levels reported for smoking and
nonsmoking homes in the Harvard Six-
City Study (47), with a survey of short—
term RSP level” in commercial and pub-
lic buildings in Houston (28), and with
other studies of tobacco-generated TSP
. 11-13).

Attempts to reduce RSP levels from
smoking by increasing the rate of me-
jclianical ventilation or the efficiency of
[filtration yield exponentially diminishing
returns for linear increases in ventilation

energy (ana cost). ioreover, enons
~feerve energy in buildings will de-
SUse ventilation rates (48). Therefore,
increased ventilation does not appeal- to
be a solution to the problem. Indoor air
is a resource whose quality should be
maintained at a high level. Smoking in—
doors may be incompatible with this goal
(R 49).

Further research is necessary to define
the integrated particulate exposure of
various segments of the population;
compliance with the NaAQS, as in-
dicated by the establishment of outdoor
TSP sampling stations, does not imply

1 protection of the public from excessive

\ RSP burdens. Repeated exposure to am—
bient cigarette smoke imposes air pollu—
tion burdens on nonsmokers that exceed
the primary annual NAAQS. R appears
that the RSP burdens from ambient to—
bacco smc're are so large that they must
be incorporated explicitly in future epi—
demiological assessments (50, 51) of the
relation between particulate levels and.
morbidity or mortality.

The Clean Air Act of 1970 and its
amendments mandate the control of pub—
lic exposure to outdoor TSP. However,
little legislative attention has been de-
voted to the quality of indoor air— other
than the passage of the Public Health
service Act of 1978, which provides for
:;n ongoing study of the health costs of*
indoor air pollution. Clear'y, indoor air
pollution from tobacco smoke presents a
serious risk to the health of nonsmokers.
Since this risk is involuntary, it deserves
as much attention as outdoor air pollu—
tion.

Note udded in proof: A very recent ep-
idemiological study concluded that long—
term exposure to tobacco smoke, limited
to the work environment only, is dele-
terious to the nonsmoker and significant—
ly reduces small-airway function to the
same extent as smoking one lo ten ciga—
rettes per day. This is consistent with
scenario B (52). ASHRAE Standard 62-
73R, a proposed standard for ventilation
required for minimum acceptable indoor
air quality, has been published (see 29).
Using data supplied in the standciJ, we
calculate a C, of s 1.28 for office build—
ings where smoking is permitted.
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Materials Science

On 23 May Science will publish an issue containing 20 articles devoted to Advanced Technology Materials. The issue
will provide a sample of some of the more significant work being conducted in (he major industrial research laboviories.
The manuscripts have been prepared by leading industrial scientists who have delivered texts (hat are not only autho.ila-
(ive but also readable and interesting. Upper-division undergraduates, graduate students, and mature scientists will find
(he issue a valuable sample of applications of fundamental knowledge.

The topics covered include: New Polymers; Conductive Polymers; Multipolymer Systems; Fiber Reinforced Com-—
posite Materials; Heterogeneous Catalysts; Glassy Metals; High Strength Low Alloy Sleels; Superconductors for High
Current, High Fields; New Magnetic Alloys; High Temperature Ceramics; Gas Turbine Materials and Processes; Dia—
mond Technology; Jew 3 5 Compounds and Alloys; Molecular Beam Epitaxy; New Methods of Processing Semiconduc-
tor Wafers; Materials in Relation lo Display Technology; Photovoltaic Materials; Magnetic Bubble Materials; Josephcon
Device Materials; and Biomedical Materials.
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y;.. When experiments on animals.
turn up carcinogens in our fa-
voritc foods and everyday con- *
sumer items, some critics invari-
ably dismiss the data as coming
only from animals. The tobacco .
industry has, of necessity, taken
the opposite tick; for years it has b
argued that the evidence in-
criminating'cigareiies shows
merely a "statistical association™.
because it comes from studies of.

a lurcher contribution to the
high death rate of smokers. Can-
cers of the larynx, mouth,’
esophagus, bladder, kidney, and
pancreas are all more common
in smokers than nonsmokers. So
arc ulcers of the stomach and in-
testine, which arc more likely to
'be fata] in smokers.

Women who smoke during
‘pregnancy run a significant risk
that their babies will die before
"or at birth. The newborns are
likely to weigh less, to arrive

human deaths'not animal exjper: :.~./prematurely, and to be more sus-
imentslByTnpw, though', the evi-- «e'sccptible to “sudden infante /

dence that cigarettes shorten life -*Neath £ vi* vl 7.
isoverwhelming; the causal con-~:: yf; The risk of smokingT, In gen-.;

-r-.*"

nection is as firmly established.as ‘-r-.ieral, a 70 percent increase in die :

any in medicine. "Indeed™-writesimprobability of dying at any/. r"..-

John Cajrns,'arnolecular”.'"~r"-vf--_age—100 percent for a two-pack ";

biologist and’cxpcft difcancer/-~.;? smoker. Asa rule of thumb, each

in"retxospecrptls almost asjif

-agarette’kriocks about five niinVv'

respiratory illness *;

In order to elicit i mcommenda-
lions for his 1981 re. on on *
smoking, Surgeon General Julius
B. RJchmond recently called a
conference to set research’
priorities for low-tar cigarettes.
One area of concern was quickly
established: The light cigarettes
may pose a risk for pregnant
women. Dr.Jesse Steinfeld, dean
of the Medical College of Vir-"
ginia in Richmond, speculates*i
that the villain in low-tars may be
carbon monoxide, since it "binds
hemoglobin and may restrict the
oxygen a baby needs from the'~7
mother’s blood."?-; V.7 - -7 1.

Carbon monoxide may turn .1
out to be harmful to adults as”".:’;

> well.In fact, questions abound -;.
* bn the safety of light cigarettes.-?.
> We still do not know whcther.AiC _

*Western societies had s"outto'**"Tutes offthe'smoker’slife. For arfj. *7smokers who"switch to low-tar,"-»

‘conducTa*vast and fairly well "'ri~T”avcra'ife liabit,:lhat adds up to six '

controlled experiment in-car--s..*egt."*-::or seven years (more for some, ;;

cinogenesis, bringing about sev-~j7Vyless for others). In the meantime,’
mil linn Jictnrr’r-

But the cancer connection,"”'":.;4 \ The ill efleets of smoking are ;
ewhich was the most obvious and V7 mostly, but not entirely, a consc-
e'asiest to establish,’is not the “*. quence of the amount of inhaled '
major cause of death in smokcrs.”’smoke."Virtually all cigarette;

mnrp wnrV rilnvc to <7 _

. rigarettes"sfnoke mo'reVnd in-?-/’
; hale more deeply. If they do/?*’ ~

those smokers arc at least partly
offsetting the presumed advan-
tage of switching. Anotherques-
tion concerns whether the avail-
ability of these “safer” cigarettes
has encouraged a large number
of young people who otherwise

T- would not have smoked to begin

Rather, it iscoronary heart dis-'~~1’smokers inhale, even those who-'"' "’the habitl All in all/wc are still:
case. Second comes lung cancer.Sji-T.say they’do not,'and they con”r' 'fJ4 far from knowing whether the'

General deterioration of ihe.V;".""~” tinue todo ’so when they switch
lung tisstieis third. After th e s e r*7 to pipes or cigars.?iii*~>i~~f- {
three major causes, a variety of .m'y'i Cigarette smoke. is loaded with
other diseases and cancers make™*-*.\V e poisons and ca .rinogens. The

“tars," panicles of organic mat- -

Billions of cigarettes sold tcjfart largely responsible for

77 614
regular;

v-C. . ps: started by other agents. Nicotine

tv-' and carbon monoxide afc"A>!,-,-:~-

*T regular* [- 7 thought to be the main causeTof .
¢ hean disease; there is debate 'v
400- I.  about their relative importance!
In response to public worry
about the health hazards of 'p
smoking, cigarette manufac-
turers over the last decade have
progressively lowered the tar “*
and nicotine content. These
"lighter” brands appear to be ef-
fective in reducing rates of lung
cancer. There may be a similar
effect for heart disease, but the
evidence is not as good. Smokers
of low-tar cignicties appear to

2611
low tar :

200-

13 low lars

1969 . 1979

wo, *k
1k T e

N

7 'causing cancer, or, perhaps,‘f->r...:
t?--> promoting the growth of tumors !

low-tar, low-nicotine cigarettes
will ultimately prove to be a jV*

Good T h i n g . *
'-f'..' \'g,é

Tar ,tnd nice tine per cigarette

BReLN. P 1

20 mg ..
* T * : <
1yt eTeie A
15 mg
tar o
, 1.3 mg 1.0 mg
nicotine nicotine
1969 1979

L{iw lar tales have snared in a decade.

42

get no protection from other Tar and nicotine content has dropficd.
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Smoke gets in your
eyes and lungs
SAN DIEGO—For years, non-

smokers have endured the tobacco
fumes of the smoking public in res-
taurants, elevators, conference
roon s. and the workplace—all the
while worrying about the effects on
their health. Now there isevidence
to back up their fears: A study at
the University of California at San
Diego shows that the breathing
ability of nonsmokers exposed to
tobacco smoke on thejob ismeasur-
ably less than that of workers in
smoke-free environments.
Researchers James White and
Herman Froeb tested 2 100 men
and women from the San Diego
e area by measuring the rates at
I which they could force air out of
: their lungs. On average, they

SKV,.

nl

found a ten percent lower exhala-
tion rate among nonsmokers who
had worked in smoked-fillcd of-
fices more than 20 years. These so-
called passive smokers displayed
breathing rates comparable to
those of persons who smoked up to
ten cigarcre:. a day.

There is t<>evidence as yet that
passive smokers risk sudi illnesses
as emphysema and cancer. But
their reduced lung capacity does
indicate that nonsmokers forced to
breathe smoke at work suffer the
same kind of damage to small air-
ways deep inside the lungs as do
smokers. That damage is in the
form of mucous and scar tissue,
which block the smooth flow of air
and can inhibit the transfer of oxy-
gen into the bloodstream. "This is
permanent damage occurring in
people who have chosen not to
smoke,"” says White, who studiously
avoids the smokers among his col-
leagues at the university.

Unrestricted smoking at work is
permitted by nearly 75 percent of
all employers in the United Stales.
Do/ens of lawsuits have been filed
by nonsmokers and most have been
settled out of court. John Banzhaf,
executive director of Action on
Smoking and Health, knows of
only one case that came before a
judge, who ruled in favor of the
pkmtiff. The judge reportedly was

v

Q URRENTC

impressed by the fact that the
plaintiffs company had banned
smoking in a nearby computer
room because the equipment mal-
functioned when exposed to ciga-
rcttesmoke. He ruled that if smok-
ing could be curtailed for the sake
of a machine, it could be curtailed
fo. the yikc of a human being.



thtVgh sponsorship of the U.S. Depan-
mcoiN”~Acriculltire, National Science'
FoundntiJSSouthwest Border Regional
Commission,"N”our-Comers  Regional
Commission, andiS~*Mate of Califémia.

Germ\plasm collec*Sm have been
made from wild guayule plaNsjri Mexico
and TexasXPlantings have becN<stab-
lishcd to teslyyields, to increase sS
supplies, and to conduct’ plant breeding"
work. Test plots.have been established
to determine desirable planting and culti-
vating practices. Research is being con-
ducted on the possibility of increasing
rubber yield by treating guayule plants
with plant growth'regulators.

The recent development of a seed
coating process to promote germination,
and the development of selective herbi-
cides, will-make direct seeding in r ,J'

plantations a possibility, EIli'"
nursery,or greenhouse propaj could
produce considerable sj prbduc-

lion~costs.

AThe only rjj*"Tie vyield figures now
availablfA"~stimates developed during
,the EA"During the life of the ERP the

pe~tectareMlpp!?xima?el)r571jAr
guayule rubber per vyear. Kelly (!S\
obtained yields of approximately 860 kg
per hectare per year from one test plot
in California. Fosterer al. (16) have
outlined\jhe state of the art,of gua-
yule technology and described pres-
ent and projected world rubber mar-
ket conditions and areas of~the United
«btates where'‘conditions favor guayule
ctNigation. A
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Indoor Air Pollution,
Tobacco Smoke, and public Health

James L. Repace and Alfred H. Lowrcy

Serious health effects from air pollu-
tion have led to federal standards for the
regulation of ouliioor exposure levels.
However, Americans spci.d about 90
percent of their time indoors (I). Thus
the levels of indoor air pollution arc im
portant in determining total exposure to
air pollutants (2-6). Indeed, in a recent
review article (J) it was concluded that
indoor air pollution in public office build-
ings is of grcarcr potential harm than the
outdoor variety, and that these ex-
posures may constitute a real threat to
the health of many urban people. The
U.S. Surgeon General asserted in his re-
port on Srnukinn dd Health that to-
bacco smoke can be a significant source
of atmospheric pollution in enclosed
areas (7). Some 53 million U.S. smokers

(K)36-8075F8(V050:-042J502. (ksC  Copyright ©

consumed 615 billion cigarettes in 1978
6). Thus it is appaicut that indoor air
pollution from tobacco sinoke is pan-
demic.

In the presence of cigarette smoke,
many normal nonsmokers experience
eye and throat irritation, headache, rhi-
nitis, and coughing; allergic persons re-
port wheezing, sneezing, and nausea as
well. Particularly acute symptoms may
be found in infants, children, persons
with cardiovascular or respiratory dis-
ease, and wearers of contact lenses (7,
9), Determining the extent of the ex-
posuie of nonsmokers to cigaicttc smoke
is important because smoking is a cause
of chronic obstructive pulmonary dis-
ease, cardiovascular disease, and lung
cancer, and is associated wfith cancers in
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other parts of the body (7); because these
diseases also occur in nonsmokers; and
because the products of tobacco com-
bustion have been detected in non-
smokers (10).

Although measurements of indoor car-
bon monoxide pollution from smoking
are abundant (7), published reports of
the exposure of the population to the
particulate phase of ambient tobacco
smoke arc rare (7, 11-13). Furthermore,
a comprehensive theory of the genera-
tion and removal mechanisms for tobac-
co particulates in naturally or mechani-
cally zcntilatcd habitable spaces has not
been presented.

We therefoie undertook a systematic
study of the levels of respirable sus-
pended particulates (RSP) in several
common indoor environments in an at-
tempt (i) tJ determine the relation of
these levels tq the aerosol from tobacco
smoking, (ii) to understand lhe effect of
ventilation on tobacco smoke concentra-

Jnmes L. Repacc is an environment! protection
specialist at the Environmental Protection Agency.
Washington, D C. 2(W60, and a former research
physicist al (he Nava! Research Laboratory, Wash
mglon, D C. 10375. Allred H. Lowrcy isa research
chemis! al lhe Laboratory for lhe Structure of Mat —
ter, Naval Research Laboratory. This work was
sponsored by the Pnnce George®s Environmental
Coalition and was performed by the authors in lheir
pnvate capacity. No official support or endorsement
by the Environmental protection Agency, lhe Naval
Research Laboratory, or any other (edcr.il agency is
intended or should be inlened.
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for estimating the range of the public's
exposure. Our goal was to provide a
quantitative basis for assessing the
health hazards lo nonsmokers posed by
repeated exposure to tobacco com-
bustion products.

Model Development

To relate, the contribution of smoking
to indoor RSP requires a model describ-
ing the behavior of the tobacco aerosol in
indoor spaces. Bridge and Com (6) found
that a reduced form of an equation by
Turk (14) reliably predicts carbon mon-
oxide (CO) concentrations from tobacco
smoke in ventilated spaces and so is of
major value in assessing the possible
hazards in occupied spaces (IlI). The
equation is not valid, however, for a pol-
lutant that is affected by physical decay
due to adsorption on room surfaces. Pen-
kala and DcOlivicra (IS) showed that
decay of the tobacco aerosol in a well-
mixed unvenlilated chamber is ex-
ponential.

Wc modify the Turk equation in dif-
ferential form by adding a decay term to
the removal rate and equating the rate of
change of pollutant mass to the algebraic
sum of the generation and removal rates.

factor m, after Com (/1). The mixin? factor is
an empirical number thal accounts for room-
specific effects on pollutant transport, Pollu-
tant removal is more.raf)ld in awell-mixed at-
mosphere Ewhere m is large) than in a poorly
mixed, stable one (where mis small). Factors
that affect m include type and placement of
ventilation grills, ventilation flow rates, in-
homogeneous pollutant distribution, barriers,
circulation fans, and room traffic.

Configuration of

air supply system m
Perforated ceiling* 12
Trunk system with anemostats 13
Trunk system with diffusers JA
Natural draft and ceiling 1/6

exhaust fans
Infiltration and natural draft 110

*This it the best lu.idard condition.

decay lime, a time constant associated
with the removal of a pollutant from a
room through adsorption on surfaces and
filtration; and m is the mixing factor, an
empirically determined number (16) that
modifies the ventilation time as 7,/m,
where ms | (m = | implies ideal mix-
ing). Com (Il) suggested values of m for
various ventilation systems (Table 1).
We postulate that m also modifies the
ideal decay time as t,/m. The pollution
generation rate, in tnicrograms per min-

Summary. An experimental and theoretical investigauon is made into the range and
nature of the exposure of the nonsmoking public to respirable suspended particulates
from cigarette smoke. A model incorporating both physical and sociological parame-
ters is shown to be uselul in understanding particulate levels from cigarette smoke in
indoor environments. Observed levels of particulates correlate with the predictions of
the model. It is shown that nonsmokers are exposed to significant air pollution bur-
dens from indoor smoking. An assessment of the public health policy implications of

these burdens is presented.

The solution yields the density A(i), in
microgratns per cubic meter, of smoke in
the room as a function of time;

A = ZWI - e-"") )

where Af( = Gt/V is the cquilibnum
concentration of the pollutant in the
room, and where the time constant

f. bt b

m(T, + Tv)

is the mean ventilation lime, or the time
for the smoke concentration to decrease
to l/<e of its value (where e is the base of
natural logarithms); V is the room vol-
ume in cubic meters; r, = V/Q is the
ideal ventilation lime, or the time re-
quired to replace a volume of air equal to
the volume of the room by ventilation
and infiltration; Q is the volume rat of
ventilation and infiltration; r, is the ' teal
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ute, is given as G - nCOMi>, where N is
the number of cigarettes being smoked al
lime r; COis the total paniculate matter
(TPM) from both sidestream and exhaled
mainstream smoke: and /, is the duration
of cigarette smoking.

Equation | has two special cases: (i) in
the case of ventilation only (« = rjm) it
becomes the reduced Turk equation of
Bridge and Corn (6), with m = 1; and (ii)
in the case of adsorption only (the un-
ventilntcd room), r = jjm. Then, if the
generation of smoke 'e-scs at time /bl
prior to equilibrium, will decay ac-
cording to

A(t) = ACe-ni”. ®)

where A0 is a constant related to the
equilibrium concentration by

k mv - 1]

described by Pcnkala and DeOlm'era
(1S) form = 1

The modified Turk equation®(Eq. I)
contains only measurable quantities, and
thus in principle can be used to estimate
the concentration of TPM or CO, from to-
bacco smoke (or other indoor air pollu-
tants), as a function of time, for any
room for which the pollutant generation
rate, volume, and mean ventilation time
are known.

Controlled Experiments

Equation 25hows that the mixing fac-
tor affects the time constant for decay as
well as ventilation. Experimeits under
conditions of known ventilation were
therefore necessary to assess the influ-
ence of mixing factors, decay time con-
stants, and generation rales on the
growth and decay of tobacco smoke par-
ticulate-.;. To increase the usefulness of
the experimental values determined for
the mean ventilation time for the remov-
al of tobacco smoke, we conducled these
experiments in actual occupied spaces
rather than in experimental chambers.

A piezobalance (TSI model 3500) (IT-
19) was used in sampling the aerosol It
collects respirable particulates (20) be-
tween 0.01 and 3.0 micrometers in diam-
eter with near 100 percent efficiency (de-
creasing to 50 percent at 3.5 fim and lo
10 percent at 4 gim). The sampling rale is
1liter/min (I8)\ the sampling lime is vari-
able. Factory-calibrated with welding
smoke, the delecting crystal in the in-
strument used has a sensitivity of 5.74
Mg/min-m3 per hertz. The instrument un-
derestimates the mass concentration of
tobacco aerosol by about 15 percent
compared to measurements made with
low-volume filter sampling techniques.
Readings can be affected by changes in
humidity; the maximum expected error
due to changes in relative humidity when
sampling a hygroscopic aerosol (such as
tobacco smoke) is given as - 10 figim*.
The overall instrument error is
about - 10 percent compared with low-
volume filter measurements of welding
smoke (19). The aerosol from sidestream
cigarette smoke (that portion emitted by
the burning tip), an important com-
ponent of many indoor aerosols, is log-
normal, wirh 99 percent of the mass < |
Mm in aerodynamic diameter and with an
initial mass median diameter (MMD)
from 0.2 to 1.5 finl depending on dilution

. The relative particle sizes of
fresh sideslream and mainstream smoke
(the latter being that portion inhaled by
the smoker) arc about the same; for ex-



Tabic 2. Parameter) for Eq. 1. as determined with experiments | to 3 (unvenlilated rooms).

Experi- A, A, tim
ment Oxg/m'i  QifTl¥)  (min)
i 530 503 10
yal 5178 551 89

3t 1773 681 164

"Crxdicitnt of determination for the decay curve.

" C.l Cigarette

m ' (mg of TPM) cor%dition

1 98 123 Smoldered

1/9 A2 16.C Smoldered
<1 81 23.0 Smoked

1Tbe estimated amount of TP M liberated ifdie entire

cirateile bad been consumed, according to FTC protocol The FTC mainsirearn TP M level for this ogajctle is

emg C*). JV -21.9m=~ { V 25m ~

haled mainstream smoke, particle size is
estimated to be ~ 0.8 gem (MMD). Since
the ambient cigarette smoke aerosol is
reproducible and coagulates very slowly,
il has been used as a test aerosol (21) and
in evaluation of heating, air-condi-
tioning, and ventilating systems (22).
(The bulk of the ambient tobacco aerosol
is probably due to cigarettes, since less
than 15 percent oi smokers smoke cigars
or pipes (25).]

Unventilated Growth and
Decay of Tobacco Smoke
Experiments were carried out to deter-

mine the usefulness of Eq. 3, which pre-
dicts a mpid decay for good mixing and a

Table 3.
Room Per-
Locale volume Sggrs
(m3 room
Crepes restaurant 124 43
(Washington, D.C.)
Sandwich restaurant 326 40
(Laurel. Md.)
Sandwich restaurant 326 55
(Laurel, Md.)
Fast-food restaurant 1.400 2
(Bowie, Md.)
Private residence 120 Il
(Seabrook, Md.)
Privale residence 124 1
(Bowie. Md.)
Private residence 22 2
(Greenbelt, Md.) 2 2
Private residence 29 7
(Glenn Dale, Md.)
Conference room 113 10
Greenlielt, Md.)
Public library 1415 30
meeting room
(Bowie. Md.)
Library of Congress 27.000 130
(Washington. D.C.)
Church 4,224 300
(Bowie. Md.)
Bagel bakery 510 30
(Yonkers, N.Y.)
Privale residence 150 i

(Hawthorne, N.Y.)

eMom - sundard deviation for the Washington area samples. <0 = 13
SExt*cnmenl 4 background.

I background

A,

{Experiment 3 background.

slow decay Ifor poor mixing; and also to
discover the limits of 7a/m.

Experiments 1 and 2 were conducted
in a wood-panelled den in a privale resi-
dence. in the geometric center of the
room (volume, 21.9 m3), a popular filter
cigarette [containing 65 millimeters of to-
bacco and ranking 94th on the Federal
Trade Commission (FTC) scale of tar
and nicotine content (17 milligrams of lar
and 1 milligram of nicotine) (24)) was ig-
nited and allowed lo smolder until 89
percent of its tobacco was consumed.
During the first experiment, two box fans
(51 centimeters in diameter) with anti-
parallel exhausts were used to ensure
ideal mixing; each fan's exhaust, mea-
sured with a Velomeler, was 55 m3min.
The growth and decay of the RSP were

mcasured with the piezobalance. Experi-
ment 2 was similar to experiment 1, ex-
cept that the cigarette was extinguished
after 75 percent of its tobacco was con-
sumed and the circulating fans were not
used, so that mixing was natural. The re-
suits of both experiments are plotted in
Fig. 1, with the background levels of
RSP subtracted. The data points general-
ly represent l-minute average values.
The differences in mixing dramatically
affect the slopes of the decay curves.
The theoretical curves shown in Fig. |
were generated by fitting the data points
from the oecay curves lo Eq. 3 with a
regression analysis; and 7t/m were
determined and used to calculate the
growth curves from Eq. 1, case (ii). The
ratio of the slopes of the decay curves for
ideal and natural mixing yields the mix-
ing factor forthe room .Sic 2 gives the
values obtained for the various parame-
ters. The value of the mixing factor ob-
tained is in good agreement with the ex-
pected value given in Table 1 for the case
of infiltration and natural draft. The
growth curve for the case of natural mix-
ing (experiment 2) shows a poor fit ini-
tially because of the effect of the warm
smoke rising to the ceiling and remaining

Field survey of indoor RSP in the absence of smoking.

Per- Indoor A\lli%r]%ge gsjgr
sons |RSF|’* per RSP RSP Comment
1 ma eve sample levelt
m (pg/rn3) (min) Org/m3)
3 29 20 44 No smoking section; aroma of fry-
ing crepes evident .
12 55 2 40 No smoking section; near kitchen;
three smokers in smoking section
17 51 pAl 55 No smokm(k; section; near kitchen;
one smoker in smoking, section
1.6 38 7 Aroma of hamburgers frying
9 2 20 Cocktail party; one candle burn-
ing 6 m from RSP detector
0.8 44 15 One hour after sweeping
basement fioor
9 P 6 Natural mixing!
9 55 1 Two fans moving 110 m3
of air per ininutcS
24 o7 5 One fan moving 55 m3
of air per m|_n|||e|$
9 53 10 Two fans moving 50 m3
of air per minuted
21 29 30 During piano recital
0.48 30 10 Main reading room
7 30 42 During Sunday service
b 25 10 8 Atorna of baking bagels evident
1 26 16 During dinner party

IDurabon of sampling, 5 minuits.

JExr*nmenl 2 background 1Expenmenl
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out of the detector's range Tor about 3
minutes. Experiment 3 demonstrated
that Eg. 3 is valid undei more genera]
conditions, that is, when a cigarette is
actually smoked.

We conclude that these experiments
show that for the unvenlilated room, Eq.
3, the reduced form of Eq. 1, is useful in
describing the growth and decay of ciga-
rette smoke particulates.

Ventilated Growth and Equilibrium of

Tobacco Smoke

An experiment was conducti 1 in a
ventilated conference room of a modem
office building to test Eq. 1in the case of
removal of uniformly generated tobacco
smoke by both decay and ventilation.
The experiment involved measuring the
growth of cigarette-generated RSP from
background levcis to near equilibrium.
Analysis of the RSP-versus-time curve
determines t, the mean ventilation time,
and CT, the total RSP liberated from the
combined sidestream nnd exhaled main-
stream smoke.

The RSP detector was located in the
geometric center of the 113-m3 room.
Two fans with antiparallel exhausts were
used to establish a vigorous circulation
of 100 mImin. The ideal ventilation time

calculated from th' volumetric flow
rates of the ventilation system, was 49.2
minutes for a complete change of air.
Thirty-two cigarettes were smoked in 49

0 i 10 > JOo 75 J0 5
Time (mmulri)

Fi. 1 Theoretical predictions versus experi-
mental results for the growth and decay of
RSP from a smoldering, avernge-tar cigarette
in a 22-m3 unvenlilated room. The dramatic
difference in the slopes of the decay curves
reflects the diffidence in room air turbulence
(mixing) for the otherwise similar experi-
ments.
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minutes by a relay of seven smokers,
with an average of four persons smoking
al any given time. When smoking their
own brands, they averaged 9.8 minutes
per cigarette; when smoking cigarettes
supplied to them, they averaged 5.8 min-
utes per cigarette. All butts were collect-
ed and the amount of tobacco consumed
was measured for each cigarette. The es-
timated mainstream TPM (A/) (lar plus
nicotine) generated by the 32 cigarettes
was determined by weighting the TPM
values for each cigarette (24) by the frac-
tion of tobacco consumed, and adding
the results to obtain A/ = 418 mg (TPM
is emitted from cigarettes al a linear rate
after the fourth puff (25)].

Figure 2 shows the growth against
time of RSP from the cigarette smoke.
The data points are corrected for back-
ground RSP levcis and are 2-minute av-
erages. A regression analysis using Eq 1
yields A,, = 1947 rsg/m3and t = 14 min-
utes, with a coefficient of determination
= .964 (from Eq. 2, r, = 19.5 minutes).
Finally, CT, or the total amount of RSP
liberated in the room during the entire
smoking period, 772 mg. is calculated by
using Eq. 1; Cr/M = 1.85. This ratio
represents a weighted average for six dif-
ferent brands of filter cigarettes that to-
gether commanded a 23 percent share of
the market in 1976 (26).

From the goodness of fit of the theory
to the data and from the observation of
predicted interactive behavior among
mixing, growth, and decay processes for
RSP from cigarette smoke, it appears
that all the room-specific factors af-
fecting the removal of tobacco smoke
(ventilation, decay, and mixing) can be
combined into a single time constant r,
which can be determined for any room
by regression analysis of the decay or
growth-equilibrium curves, or by calcu-
lation from the equilibrium concentra-
tion if the smoke generation rate and
room volume are known. The ratio of the
slopes of the decay curves for ideal and
natural mixing yields the mixing factor.
Wc conclude that Eq. 1is a useful tool
for predicting the levels of tobacco
smoke in both ventilated and unventi-
laicd occupied space.

Field Survey of RSP

We now address the complex problem
of surveying the levels of RSP indoors
i determining what portion of this
tosol may be attributed to cigarette
smoke by means of Eq. 1. The problem
is complicated by differences in smoking
rates, numbers of smokers, room vol-

umes, effective ventilation rales, and the
TPM values of various brands">f ciga-
reties. The problem may be simplified by
assuming 'hat smoking is a random pro-
cess when it occurs among large groups
of p ople. It follows that cigarette smoke
RSP values may be treated as equilibri-
um values; that all of the smokers may
be treated as habitual smokers who
smoke identical average-tar cigarettes in
the same way at the same average rate,
uniformly distributed over a 16-hour
day. An average smoking rate r of two
cigarettes per hour is calculated from the
1975 figures for the number of U.S.
smokers ard th' U.S. domestic cigarette
consumption (8). In 1978, the sales-
weighted average mainstream TPM val-
ue .M, was 17.6 mg for all the cigarettes
sold in the VJnited States (7). The "sti-
mated emission rate CO (combined side-
slream plus exhaled mainstream TPM)
from a habitual smoker is given by
E = 1.85rAf, = 65 mg/hour, where 1.85,
used for the ratio CUAf,, is taken from
the conference room experiment. Phys-
ically observable in any field survey of
smoking is n,, the number of burning
cigarettes (the number of “active"”
smokers); n, can be related to the num-
ber of habitual smokers n™ by consid-
ering that the average time for smoking a
cigarette is 10 ".ninutes (2, 6). This num-
ber and the previously calculated aver-
age smoking rate indicate that = 3n,.

Non iftined m«intlre«m Ur f*nn»i*on rstt
(Smmule svmgc.or'crnt)
100 107 M if »< » Bl 94 '5 104

Fig. 2. Theoretical predictions versus ex_Peri-
mental results for the attainment of equilibri-
um A, for the combined emission of side-
stream and 'exhaled mainstream cigarette
smoke from four chain smokers in a 113-m5
conference room with well-mixed (m — I)
ventilation in a modem office building. Under
natural mlxmﬁ conditions, about Il "habitual
smokers would generate an equivalent equili-
brated concentration of smoke. This man%
smokers would be expected in a group of 3

adults ,well within the capacity of this 50-pcr-
son confeience room).



From the equilibrated form of Eq. 1, we
determine that
650 Dt 4
C 4
where R is the smoker-generated equilib-
rium RSP level in microprams per cubic
meter, D, is the density of active
smokerc (number per 100 m3J,.and C, is
the effective rate for the removal of ciga-
rette aerosol (air changes per hour), with
C, = 60/r.

The aerosol sampling described in this
article was performed from late March
through early June ’978 in the Washing-
ton, D.C., metropolitan area. The MMD
(seasonal average) of the outdoor urban
aerosol for Washington in 1970 was 0.5
Mm. with 90 percent of the aerosol mass
less than 3 Mm in aerodynamic diameter
and lognormally distributed (27).

It is important to note that all of the
RSP measurements we report represent
time-averaged values.

Factors other than tobacco smoke
may contribute to indoor RSP. These in-
clude infiltration of outdoor RSP, cook-
ing, dust raised by indoor traffic, and in-
dustr)'. By restricting the sampling tr
nonindustrial indoor locations where to-
bacco smoking is absent, the effect jf the
remaining variables may be assessed.
Table 3 gives the RSP levels for several
indoor spaces in which smoking did not
take place: thri e restaurants, four pri-
vate residences, an office building con-
ference room, two libraries, and a
church during services. The mean of
these measurements is 40 Mf"m3. In three
instances, fans were mixing the air at a
high rate and RSP levels were elevated,
apparently because of dust enlrainincnl.
No correlation between the volumetric
density of people (occupancy) and RSP
is evident. Hempcrly (25), in sampling
RSP in Houston, founc similar RSP lev-
els in two schools, a library, and a muse-
um—all nonsmoking areas.

Table 4 gives the results of RSP sam-
pling in nonsmokers* automobiles travel-
ing along two major commuter highways
(Route 50 in Maryland and U.S. 1-295 in
Washington) during the rush hour. The
samples were taken on different days and
were measured in different vehicles. In
all cases, the windows were slightly open
and the ventilation fans were running.
The mean of the data, 38 pg/m3, is not
very different from the mean of the in-
door readings, 40 Mg'm3 (Table 3).

The impact of actual ventilation prac-
tice on ambient RSP levels from smoking
was investigated at eight restaurants,
thicc cocktail lounges, two bingo games,
a dinner-dancc, a bowling alley, a sports

R = =

Table 4. Levels of RSP in nonsmokers' cars
during rush-hour traffic or a busy commuter
highway in Washington, D.C., measured with
the vehicles' windows slightly open and the
ventilation fans running. Each car carried four
persons and had a volume of 2 m\ so that the
occupancy was equal to 200 persons per 100
m’.

Sampling RSP

Date Time time level
(min) (Mg'm3)

23 March ~ a.m. 10 40

23 March ~— p.m 35 20

24 March ~ a.m 20 54

28 March ~ a.m 26 49

31 March ~ a.m. 8 25
Mean - standard error 38- 15

arena, and a hospital emergency wailing
room. For contrast, one unventilated pri-
vate residence was sampled during a
cocktail party. With the exception of the
hospital waiting room and the hotel bar,
each space sampled represented the ma-
jor part of the building and was subject to
ventilation requirements specified by
building codes. Sampling was generally
performed well after opening time lo en-
sure that an approximately steady-stale
level of smoking had been reached.

NAAQS njmlicjnt h»rm level lot 1SF4

NAAQS mu polluhon emetpency level Itr 1SIP

+ Measured cm*
oRflc*lcul»lrd)

g»o t-ow »veralc
1 Anicu»l »ver*|r
.C
-
naaqs pnmiry level lot 1SP* *
H
l. J
* . NAAQS tfconfluv level lor TSP*
ft WMt §*S
o (<*0 k)s pnmftiv Irvrl lo* isr 1

| — 70 Dili poinU
IP it It

Oot'tr'vra »dive smofcrr arni>ly
(burning dinllItl pri 100 m!|

Fig. 3. Results of a field survey of short-term
lime-averaged levels of RSP in 38 enclosed
spaces (see Tables 3, <and 5). Levels corre-
sponding to federal standards for TSP are in-
dicated for comparison only. The micro-
cr.viionments include ten restaurants, three
cocktail lounges, iwo bingo games, a dinner-
dance hail, a howling alley, a sports arena,
two librnncs, a church, a hospital v.iiling
room, five vehicles, and five residences. The
letlers A through S correspond to those |.rven
in Table 5. The effective ait change rate: for
microenvironments A and S are known fiom
experiments lo be C, = 15 and 9.2, respec-
tively.

The piczobalance and a stopwatch
were used lo take tablefop-level RSP
samples for periods ranging from 10 to 50
minutes (mean. 20 minutes). The pi-
ezobalance was equilibrated in advance
to avoid errors due to changes in temper-
ature or humidity.

The room dimensions were estimated
and the number of active smokers was
sampled periodically throughout the
measurement period and averaged. It
was usually not possible to sample the
premises when there was no smoking; in
most cases, the RSP outside the prem-
ises was sampled for comparison. Table
5 gives the results of the measurements.
Figure 3 shows the average density of ac-
tive smokers (defined as the number of
burning cigarettes per 100 m3 plotted
ngainst the total indoor RSP sampled. As
a guide to whether a given datum is
"high” or "low,” the National Ambient
Air Quality Standards (NAAQS) for total
suspended particulates (TSP) are also
shown. Since a specific averaging lime is
incorporated »nto these standards, viola-
tion of the standard is not demonstrated
here. However, repealed exposure lo
such elevated levcis can lead to “viola-
tion" of the annual standards, as "will be
shown later. Note that all the data for fi-
nite smoker density exceeded the level
of the annual primary (health-related)
NAAQS, whereas none of the data for
zero smoker density exceeded this level.
Futlher, ihe background RSP measured
outside the smoking premises suggests
that the source of these elcvafcd levels
was not the outdoor air. The mean and
the standard deviation fot the outdoor
RSP arc 46 : 13 M”m3 and in every
case the outdoor level is less than the in-
door. In certain cases, indoor controls
arc available. In hingo game 2, held in
the nave of a church, the active smoker
density was 0.47 per 100 m\ the occu-
pancy was 3.6 persons per 100 m\ and
the RSP density was 279 Mfihn3(Table 5).
By contrast, during the tobacco srnoke-
ft.e religious services, despite an occu-
pancy of 7.0 persons per 100 m\ 30 burn-
ing votive candles, and several proces-
sions, the RSP density was 30 /xgfin3.
The elevated RSP levels in the bingo
game clearly appear lo be due to smok-
ing. Similarly, measurements taken in
the nonsmoking section of a sandwich
restaurant showed considerably lower
levels than in the smoking section, in-
dicating that the contribution of smoking
to RSP was much larger than the effect of
cooking, even at the low cigarette den-
sities shown (Table 5). Figure 3 shows
that, in general, RSP levels increase with
active smoker density, although there is
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question NOW is whether Eq. 1 is useful
in explaining this scatter.

Wc hypothesize that the levels of RSP
for finite D, (Fig. 3) are due to near-equi-
librium levels of cigarette smoke adding
to much smaller background levels, and
that the scatter in the RSP levels for
fixed cigarette density is due primarily to
differences in the mean ventilation time
r. Analyzing the background corrected
data given in Table 5, we use Eq. 4 to
calculate a range for C, between 1.2 and
10.7 air changes per hour; C, is used in-
stead of r to facilitate comparison with
building code-specified ventilation rates.
The range determined for C, is consist-
ent with two known values of C. derived
from the cocktail party and roa-tside res-
taurant experiments (Table 5).

The C, for tobacco aerosol is affected
by the rate of mechanical ventilation and
infiltration, the rale of smoke adsorption,
and mixing. The range of mechanical
ventilation and infiltration can be calcu-
lated from tables of standards dcter-

mtncu oy me American society ot near
ing. Refrigerating, and Air Conditioning
Engineers (ASHRAE) (29), the authority
specified by the local building code {30).
For each premise listed in Table 5. the
recommended maximum number of out-
door air changes per hour (based on the
estimated floor area, maximum occupan-
¢y, and volume) was calculated from the
ASHRAE tables; a two-thirds recircula-
tion of air (the maximum permitted by
ASHRAE) was assumed. This yielded a
range of 0.7 to 9.4 air changes per hour.
Infiltration, resulting mainly from the
opening of doors, was estimated from
the actual occupancy during the sam-
pling (29); we assumed a 100 percent
turnover of occupants per hour. This
was added to the calculated mechanical
ventilation rales, giving a final estimated
.vnge of 1.3 £ C, £ 13.4 air changes per
hour, where C, = 60/r,,

The practical range of physical decay
from adsorption for cigarette aerosol can
be computed from our experiments and
the literature. Most establishments pos-

sess simple tillers that are relatively inel
feclive at removing tobacco smoke (22).
The shortest ideal decay time measured
(in experiment 1) was equivalent to six
air changes per hour (Table 2). By con-
trast, Pcnkala and DcOliviera {15) mea-
sured a mean life for tobacco smoke, un-
der uniform mixing in a chamber with
unreactive walls, equivalent to one air
change per hour. These two extremes
given an estimated range of I s COs 6
air changes per hour for RSP from to-
bacco smoke, where Cfl = 60/r,.

The range of mixing m appropriate for
the spaces listed in Table 5 is 1/4
s m £ 1/2, as determined from Table I.
By using Eq. 2, a theoretical range of
mean air change rates. /2 £ C,T,£ 10
air changes per hour, is calculated from
the estimated ranges for C,. Cd, and m.
This is consistent with the 1 to 11 air
changes per hour determined with our
model from the experimental results. In
other words, the variations in the ob
served RSP density for fixed cigarette
density can be phenomcnologically ac-

Table 3. Field survey of indoor RSP sampled in the presence of smoking. Where the standard deviation is given, the value is an average of 2-
minute samples; where it is not given, the sampling time is the averaging time.

Aver-
oA
mate
Locale volume boefr
W smok-
ers
A. Cocktail party* 268 2
B. Lodge hall 3,168 40t
C. Barand grill 507 9
D. Firehouse bingo 541 105
E. Pizzeria 170 5
F. Ha,-/cocktail lounge 216 1
G. Church
Dingo game 4.224 20
Sunday service 4.224 0
H. Inn 338 2.5
1. Dowling alley. 918 14
J. Hospital waiting room 93 2
K. Shopping plaza
restaurant
Sample 1 1.369 2.5
Sample 2 1.369 2.5
L. Darheque teM.auranl 225
M. Sandwich restaurant A
Smoking section >l 2.25
Nonsmoking section 326 0
N. Fast-fond restaurant
Sample 1 360 15
Sample 2 360 0
0 Sports arena 823,000 7591
P. Neighborhood 250 1
lestaumni/bar
8' Hotel bar 169 1
. Sandwich restaurant D
Smoking section 181 1
Noivmoking section 326 0
Road .ide restaurant
Sample 1 90 1
Sample 2 90 0

"Only the cocktail puny microenvironment win unvenliUted.
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Aver- ; Out-
Indoor Active Occu-
csam- 8% - smoker  Indoor ut: ggr%r pants .
pling pancy density RSP RSP pling smok- Date Time

time ~ “erl  per (PO ooy time N9

(mln) SO”S) 100 m1 (min) {A),
15 14 075 Hl2 38 14 8 April 9:00 p.m.
FrO ST T N O
. = atc 00 p.m.
Bom g s 85 b fan ou
. ; fi 200 p.m.
26 55 324 332 120 50 5 13 25 M%rch 10:03 B.m.
g g omy T
a :00a.m.
2 10 074 2392 9 22 10 35 2 Ma¥ch 1:00 p.m.
20 128 153 202 % 19 49 5 il 25 March ~ 8:00 p.m.
2 19 2.15 187 = 52 58 b I 28 Match ~ 10:30 p.m.
18 95 018 1532 8 59 5 26 24 March  7:30 p.m.
18 50 0K 1632 4 36 10 5 24 March ~ 9:30 p.m.
10 25 089 1362 W7 b 24 Match ~ 9:00 p.m
20 30 029 1102 36 40 5 75 25 Match  8:00 p.in.
20 40 0 %2 5 40 5 0 25 Match ~ 7:30 p.m.
49 38 8 42 109 %0 38 8 gg Matclﬁ 21%8 p.m.
arc 30 p.m.
2 67000 0.9 942 13 24 5 lit 29 Match 10:OOB.m.
iV, 3 0.40 932 W 29 25 March  8:30 p.m.
© 25 0.59 932 2 * 8 2:30 p.m.
8 013 862 7 55 5 33 WApril  1L00am,
pal 50 0 51 55 5 0 14 April 1:30p.m.
1§ 5 1.12 1078 2 29 March ~ 3:00 p.m.
3 0 30 0 29 March  3:.00p.m.

tEstimated. See U/J.

Hun! attendance.

(Calculated, equilibrium value.



#infiltration, decay, mixing. and average
smoking behavior. We conclude that ihe
finite £5, RSP levels shown in Fig. 3 are
indeed generated primarily by cigarette
smoke and that this is consistent with
the predictions of our model.

The Range of Public Exposure -«

We can now model the full range of ex-
posure of the nonsmoking public to ciga-
rette smoke. Equation 4 may be rewrit-
ten as

R = 25.6 (5)

where Pt is the occupancy (persons per
1000 square feet). (The volumetric mea-
sure is implicit, assuming a !0-fool ceil-
ing.) The P, is three times the density of
habitual smokers DMand nine limes the
density of active smokers D, (31). A fam-
ily of RSP curves is generated from Eq. 5
by varying C, and P, over their ranges.
Representative samples of this family are
plotted in Fig. 4. A lower limit for C, of
about one-half to one mean air change
per hour has been determined experi-
mentally and theoretically for removal of
cigarette aerosol from private dwellings
ventilated by infiltration and from com-
mercial establishments whose mechani-
cal ventilation is poor. A realistic upper
bound for C, may be obtained from the
well-ventilated environment of the com-
mercial airliner. A mechanical (design)
ventilation rate of 15 to 20 air changes
per hour with no recirculation is typical
of the Boeing 707 '32). The best ideal
decay rale incasuied in the experiments
was six air changes per hour. Assuming a
mixing factor of unity, we calculate an
tipper limit for C, of 26 air changes per
hour. The practical range for is ob-
tained ftoin the ASHRAE (?(>), which
specifies mechanical ventilation rates for
typical average occupancies in vmious
sinictutes. For commercial strv/etmes,
these densities (in persons per 1000
square feet) range from IOlot general of-
fice space to 70 for dining rooms to 1SO
for such places as stand-up hars, audito-
riums, arenas, and commercial aitcraft.
The design ventilation rate C, is typically
determined from both the design occu-
pancy and the intended use of the struc-
tine. For example. 15 to 25 cubic feet per
minute per occupant is specified for gen-
eral office space, 10 lo 20 for dining
rooms, and 30 lo 40 for cocktail lounges.
In 1975. ASHRAE Standard W-75, "En -
ergy conservation in new building de-
sign," decreased ihcsc rates by factors
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dard 62-73 is currently being revised to
specify higher rates of ventilation for
premises in which smoking is permitted.
How effective would increases in C, be
in lowering the levels of RSP from to-
bacco smoke? Equation 5 shows that
such levels decrease only exponentially
with increasing C,. Furthermore, as Ka-
lika ei al. (33) observed, "the current
practice of recirculation or reuse of air is
largely dictated by the economics of
heating and ccoling, with little regard for
changes in indoor air quality." That is,
ventilation may be subject to arbitrary
reduction by building management oi by
legislative or bureaucratic fiat; in many
nonurbani2ed areas, it may not even be
regulate j by building codes (3d).

Figure 4 illustrates the estimated range

Volure drnitlf ol hibitutl imokm
limokm per 100 m)

Fig 4. Theoretical ueady-Mate denviiy of res-
pliable particulates Imm environmental ciga-
relic smoke in habitable indoor spates. nv re-
lated to tlre.desnin occupancr P..Orihe aver-
age, one-third of adults me lubiiral smokers;
for every three such smokers, we calculate
that an average of one cigarette hums con-
stantly throughout a 16-h_0ur.da;/ According
to Standard engineering criteria (?V), occupan-
cy and ihe type of microenvironment deter
mine the desqn rale of mechanical ventilation
C, The elfeclive air change Nile (C4) for the
removal of tobacco at usol frc 0 room interi-
ors is determined by C», by mtxii, and by the
rale of ndsoiption of lob-rco i nicies on
room surfaces. Generally C, anu hence C, in-
cicasc with /', (Typical  (in persons per
KKXI square _feel) ranges from 10 for office
buildings lo 70 for restaurants lo 150 for bars,
sports arenas, and aircraft (V. 32).) We esti-
mate the practical range of C, to be from | lo
I ait changes per hour. It appears that over
the combined practical ranges of /', and C,
repeated exgosure lo tobacco smoke can .trad
to-annual RSP burdens that violate the prima-
ry annual NAAQS.

RSP from cigarette smoke. The actual
dose of RSP is clearly a function of per-
sonal activity patterns, differences in
respiration rate also affect the dose.
Many different scenarios can be imag-
ined. In ibe following, we express a
range of RSP burdens from the cigarette
aerosol relative to a typical RSP ambient
background level. For an air shed (air
quality control region) that is in com-
pliance with the annual secondary (pub-
lic welfare) NAAQS for TSP of 60 Mg/m1,
the RSP fraction of the ambient aerosol
is conservatively estimated at 50 Mg/m3
and is likely lo be composed largely of
combustion-produced  sulfates  (35).
Since the panicle si7c distributions of
this fraction and the cigarette aerosol are
both in the respirable range, we first
compare them on a mass basis, without
regard for differences in the chemical
composition of each.

Let A, B. C. and D be nonsmokers
who dwell in the same air shed and who
breathe at the ave. age rate of 20 m3day.
All have different occupations and life-
styles that lead, as we shall see, to
dramatically different RSP burdens.

Nonsmokcr A is a mailman who,walks
a tegular route and is able to live in a
completely tobacco smoke-free environ-
ment. He is exposed only to the back-
ground ambient and therefore inhales
365 nmg. of RSP annually.

Nonsmokcr B is an office worker who
works a 40-hour week 50 weeks per year
in a 40-m3office with two other persons,
one of whom is a habitual smoker. Re-
placing D, in Eq. 4 with DhJ3, we find
that B's mass RSP exposure is more than
th’ce times that of A (we calculate sinex-
prcicd C. ol 1.1 for olTice buildings).

Nonsmoker C is a musician who enter-
tains in a popular, poorly ventilated
nightclub 8 hours nightly, 5 nights per
week, 50 weeks per year. The average P,
in the club is 100 persons per KKX square
feet (about 33 smokers). Further, C
shares a 100-in5apartment with a room-
mate who is a chain smoker. C is ex-
posed lo the roommate’s smoke 5 hours
per day. 7 days per week, annually, By
using Eqgs. 4 and 5 and a C, of one air
change per hour, wc find ilia' C's mass
RSP burden is more than 15 limes that of
A.

An alternative way of approaching the
excess RSP exposure is in lenns of ciga-
rette equivalents. The cigaiette with the
least tar in ihe May 1978 FTC scale has
0.55 mg of TPM. In these terms. B’s ex-
cess RSP burden is equivalent to 5 ciga-
rettes per day and C’s burden to 27 ciga-
icites per day. However, this may un-

SCIENCE. VOL 718



dcrestimste the true impact, since many
nonsmokers have greater scnsil'vjiy to
smoke than smokers (7).

Nonsmokcr D is a flight attendant who
spends 40 hours per week. 50 weeks per
year on board a commercial airliner with
a C, of 23 air changes per hour. The av-
erage P, on the plane is 150 persons per
1000 square feet. D‘s RSP burden is
nearly twice that of A. Even with one of
the best ventilation systems in use, the
high density of smokers causes a sub-
stan’ial increase in mass RSP inhaled by
D.

The following three considerations
may nelp to place these scenarios into
perspective. First, an annual exposure
1.5 times that of A is sufficient to exceed
the primary annual NAAQS: the ex-
posure of D, B, and C to RSP aii violate
the standard by factors of 1.2, 2, and 10,
respectively. Second, pulmonary clear-
ance studies show that the half-life of in-
ert respirable particles (2.8 ran in MMD)
in the lungs of nonsmokers is — 70 days
(36): residence of RSP in the luogs is pro-
longed. Third, in a series of pulmonary
lavage studies on 400 nonrandotnly se-
lected volunteers (250 nonsmokers and
150 smokers) (3)"), two of the non-
smokers had tarry lcvage fluids with pig-
mented pulmonary alveolar macro-
phage! strikingly similt.” to those found
in smokers. In these two ‘'oluntcers, the
levcis c'aryl hydrocarbon hydroxylase,
an indui ible carcinogen-detoxifying pul-

inonar; enzyme, were intermediate in
value between the levels found in
smoker and most nonsmokers. These

finding' were attributed lo the t fleets of
expos re to tobacco smoke (38).

Health Policy Implications

There is good toxicologic evidence
thal elevated levels of particulates in out-
door air. perhaps in combination »lln
other pollutants, cause illness and Jeath
during air pollution episodes (parti:ulate
levels in excess of 1000 /Jglin* per 24
hours). There is much epidemiologic evi-
dence, some of it conflicting, that lower
Icve's of particulates, perhaps in combi-
nation with other pollutants, afTect res-
piratory health adversely when exposure
lo them is sustained (39). (This evidence
has been used to establish the thresholds
for harm on which the primary annual
NAAQS for 1 SP is based.) There is ex-
cellent toxicologic evidence that main-
stream cigarette smoke causes chronic
obstructive pulmonary disease (7. 40).
Epidemiological evidence, some of it
conflicting, indicates thal exposure to to-
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tory health adversely (7, 41). Finally,
there is excellent evidence that main-
stream cigarette smoke causes cancer in
many organs (7). Sidestream smoke is
chemically identical to mainstream
smoke, and typically is more concen-
trated (2). Coke-oven emissions, which
chemically are similar to tobacco smoke,
are associated with increased rates of
many forms of cancer in coke-oven
workers (42). Animal studies demon-
strate that the particulate phase of to-
bacco smoke contains numerous potent
carcinogens and tumor promoters, initia-
tors, and accelerators (7). One of these,
ben2o[o]p>rene, was detected at a con-
centratior, of 40 pans per million in am-
bient tobacco smoke (13). Strong evi-
dence supports a correlation between the
magnitude of long-term exposure to car-
cinogens and the incidence of cancer
(43). Therefore, given the efforts by pub-
lic health authorities to eliminate in-
voluntary public exposure to saccharin
and the fire retardant Tris—which have,
respectively, one fifty-thousandth and
one-tenth the experimental carcinogenic
potency of benzo(n]pyrene alone (44.
45)—similar efforts to prevent in-
voluntary exposure to ambient tobacco
smoke (46) appear justified.

Conclusions

We have defined the probable range of
exposure of the nonsmoking public to a
common pathological aerosol, cigarette
smoke. Wc showed, both experimentally
and theoretically, that under the practi-
cal range of ventilation conditions and
building occupation densities, the RSP
levels generated by smokers overwhelm
the effects of ventilation and inflict sig-
nificant air pollution burdens on the pub-
lic. Our observations show that levels of
RSP in places where tobacco is smoked
greatly exceed levels found n, smoke-
free environments, outdoors, and vehi-
cles on busy commuter highways. Our
experimental results are consistent with
the large differences in 24-hour average
KSP levels reported foi smoking and
nonsmoking homes in the Harvard Six-
City Study (47), with a survey of short-
term RSP levcis in commercial and pub-
lic buildings in Houston (20), and with
otncr studies of tobacco-generated TSP
(7. 11-13).

Attempts to reduce RSP levels from
smoking by increasing the rate of me-
chanical ventilation or the efficiency of
filtration yield exponentially diminishing
returns for linear increases in ventilation

conserve energy in buildings will de-
crease ventilation rates (48). Therefore,
ine'eased ventilation does not appear to
be a solution to the problem. Indoor air
is s resource whose quality should be
maintained at a high level. Smiking in-
doors may be incompatible with this goal
(33. 49).

Further research is necessary to define
the integrated particulate exposure of
various segments of the population;
compliance with the NAAQS, as in-
dicated by the establishment of outdoor
TSP sampling stations, docs not imply
protection of the public from excessive
RSP burdens. Repeated exposure to am-
bient cigarette smoke imposes air pollu-
tion burdens on nonsmokers that exceed
the primary annual NAAQS. It appears
that the RSP burdens from ambient to-
bacco smoke are so large that they must
be incorporated explicitly in future epi-
demiological assessments (50, 51) of the
relation between paniculate levcis and
morbidity or mortality.

The Ciean Air Art of 1970 and its
amendments mandate the control of pub-
lic exposure to outdoor TSP. However,
little legislative attention, has becr( de-
voted to the quality of indoor air—other
than the passage of the Public Health
Service Act of 1978, which provides for
an ongoing study of the health <-osts of
indoor air pollution. Cle.-riy, indoor air
pollution from tobacco smoke presents a
serious risk to the health of nonsmokers.
Since this risk is involuntary, it deserves
as much attention as outdoor air pollu-
tion.

Noie addt'd in proof: A very iccent ep-
idemiological study concluded that long-
term exposure to tobacco stngke, limited
to the work environmept-only, is dele-
terious to the nogsmokcr and significant-
ly reduces small-airway function to the
same extent as smoking one to ten ciga-
rettes per day. This is consistent with
scenario B (52). ASHRAE Standard 62-
73R, a proposed standard for ventilation
required for minimum acceptable indoor
air quality, has been published (sec 29).
Using data supplied in the standard, we
calculate a Cyof. £+1.28 for otficc build-
ings where smoking is pcnnittcd.
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Nonsmokers and Cigarette Srnoke:

A Modified Perception of Risk

The anicle by Repace and Lowrcy (/)
is an inieresting and useful aid for evalu-
ating the exposure levels of nonsmokers
to cigarette smoke. The anicle, howev-
er, is flawed because it ‘ompares the
levels to those of smokers of cigarettes
delivering the lowest amount of tar of
any brand on the market. This cigarette
delivered 0.55 mg of tar in 1978 and
accounted for less than 2 percent of the
cigarettes consumed that year and for
less than 3 percent of the cigarettes sold
in 1979 (2). The exposure of various
nonsmokers was found to be the equiva-
lent of smoking 2 to 27 such cigarettes
per day. Twenty years ago, smoking as
few as ten cigarettes daily was haca -dous
(3). Hence, the anicle implies that the
health of exposed nonsmokers is serious-
ly jeopardized.

The consequences of smoking on
health have not been measured for con-
sumers of the brand yielding the lowest
tar, but rather for all smokers. In 1977
the average tar yield of American ciga-
rettes, based on sales, was about 16 ng
(*)). Thus, "nonsmokcr B" was exposed
to the equivalent of one-sixth of the
average 1977 cigarette per day, "non-
smoker C" to one per day, and "non-
smokcr D” to one-sixteenth. It might be
more pcninent to consider the tar deliv-
ery of cigarettes that were smoked about
20 years ago. The average cigarette in
1959 delivered about 29 mg in ten puffs.
Thus, the model nonsmokers then would
have been exposed to the equivalent of
one-third to five puffs per day.

To be sure, we do not know that any
level of cigarette smoke is harmless. The
model nonsmokers were exposed to lev-
els exceeding the primary annual Nation-
al Ambient Air Quality Standards. Small
amounts of smoke are irritating to many
nonsmokers and may physically impair
some. Such effects by themselves arc
sufficient cause for concern about pas-
sive exposure to cigarette smoke. Risk of
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cancer and other diseases for which dose
is important should no:, howe'er, be
imputed from comparison, of nonsmok-
ers with the least affected 2 percent of
the smoking population.

Freo G, Bock
Roswell Park Memorial Institute,
New York State Department of Health,
Buffalo 14263
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Bock raises an important issue: How
is the estimated range of exposure of
nonsmokers to cigarette smoke translat-
ed into an increased risk of incurring the
diseases of smoking? However, Bock
both misirterprcts our analysis and un-
derstates the risks. First, we did not
’-rive an exposure-rcsponsc relation be-

reen tobacco smoke and risk on the
basis of low-tar cigarette equivalents in-
haled by nonsmokers. Rather, we ex-
pressed the range of exposure in terms of
such equivalents and confined our as-
sessment of risk to the statement that
such exposure represents a serious risk
to the health of nonsmokers. Wc justified
this not only by comparison with low-tar
cigarettes, but also by references to out-
door air standards, pulmonary lavage
experiments, coke-oven emissions, and
carcinogenic potency. Second, wc do
not agree with Bock’s assertion that
comparisons with low-tar cigarettes are
inappropriate because such cigarettes
are smoked by the *“least affected 2
percent of the smoking population.” The
latest report of the Surgeon General (/)
advises that “there is no safe cigarette
and no safe level of consumption™” and

that although lower yields of tar and
nicotine reduce the risk of lung £anccr
and “to some extent improve the smok-
er's chance for longer life ... it is not
clear w-hat reductions in risk may occur
in the case of diseases other than lung
cancer."

More to the point, Bock’s compari-
sons of nonsmokers’ c/po  -es to those
of inhaling smokers ofhigh-ta. cigarettes
arc misleading. As we have shown, the
exposure of certain nonsmokers to to-
bacco smoke appears to be similar to the
exposure of low-tar cigarette smokers.
The cloud of pollution surrounding low-
tar smokers appears to be not very dif-
f-rent from the cloud surrounding high-
er smokers who arc noninhalers. In fact,
our low-tar cigarette produces side-
stream e missions that are nearly 80 per-
cent of those of the 1977 cigarette and
nearly 40 percent of those of the 1959
cigarette (2). This is significant because a
study begun in 1959 (J) has shown that
45- to 54-year-old male smokers who
were noninhalers suffered a 41 percent
higher mortality rate than male "non-
smokers" (4j. A number of studies now-
indicate that carcinogenic, respiratory,
and cardiovascular effects result from
nonsmokers’ exposure to indoor tobacco
smoke (J).

James L. Repace

Offce of Policy Analysis,
y.nvironmentu! Protection Agency,
Washington, D.C. 20460

Alfred H. Lowrey
Laboratory' for the Structure of Matter,
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ponding lo (he average reflectivity is
Il = = a moderately high value for a dry
plancfacy surface al radar frequencies.
For oihcrpgr-s of Venus where the re-
flectivity approaches 0.4. A calculated
by assuming negiigibk”~conductivity and
loss rises to 20.

How can these relativelyhigh reflec-
tivities be explained? From Eqg. 2 we see
that both the real and imatinarvy parts of
t contribute to the reflectivity. >t seems
extremely unlikely that dielectric tgsses
(L) of naturally occurring dry rob”s
could be large enough to dominate the
reflection mechanism; they normally
control only the attenuation with depth
(9). For the conductivity. 5, to be impor-
tant in reflection, not only must it exceed
about 0.1 mho/m at our radar's operating
frequency, but the conductive region
must extend over an area with dimen-
sions comparable to a wavelength or
larger. If such large areas of conductive
surface exist, it would seem likely that,
at least occasion™'ly, reflectivities near
unity would be encountered, since oc-
currence of the prcc ise frequency-depen-
dent threshold value of S necessary to
yield reflectivi'.;«'s consistently between
0.3 and 0.4 seems highly fortuitous.

We arc left, then, with the necessity
for explaining how the real part, K, of
the dielectric constant can be raised to
values between Il and 20. The most
likely mechanism is the presence in the
rock of conducting inclusions much
smaller than the observing wavelength.
Meteorites containing relatively large
amounts of free iron-nickcl mixtures a
suifidcs display values of A ranging u to
100 or more (9). Free metals seen/un-
likely and in any case could not cxust for
long in any pan of the Venus'surface
exposed to the atmosphere; bfghly con-
ducting metallic sulfides wrfuld also be
unstable to atmospheric exposure (//),
But if overturning of the first few centi-
meters of surface .proceeds slowly
enough, or if maierim is being steadily
stripped off the surface and blown else-
where, atmospherically unstable miner-
als could be maintained sufficiently near
the surface to Jboc effective in raising the
dielectric constant.

Nozclle and Lewis (72) suggested that
chemical e/osion lakes place at high ele-
vations oil Venus, where winds arc com-
paratively strong and atmospheric densi-
ties anti temperatures relatively low. The
fine-grained eroded material is subse-
quently delivered to lower elevations,
wtrere it is chemically modified and pos-
sioly compacted, In the process, the
putative conducting inclusions are trans-
formed into gases and nonconducting
minerals. If the “original" Venus sur-

face contained on the order ol b percent
free metal—or, more likely, pyrite
(FcS;), which has been postulated inde-
pendent of radar observations to explain
the observed atmospheric chemical com-
position (//)—the high values of reflec-
tivity seen at high elevations could be
readily explained. Pyrite is one of very
few minerals with the necessary high
conductivity, having values between |
and 105 mho/m (8).

The model that emerges from this dis-
cussion requires that the surface of Ve-
nus in the vicinity of the highly reflecting
regions contain a significant amount of
contacting mineral as inclusions in the
rockbFrom a consideration of the pres-
ent lowcnjimosphcric composition, this
material is likely lo be pyrite and may
widespread in the original crustal ro
lying in radar view-only at higher eleva-
tions, where new surfgee is constantly
being exposed. U is als\pos”ible that
pyrite is preferentially progHced in sul
fur-rich volcanic material

G/H. PETTENCJTLL
P. G. F
S.
Department of Erfrth and Planetary
Sciences, Massachusetts Institute of
Technology,/Cambrdge 02139
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Cigarette Smoke Contains Anticoagulants Against

Fibrin Aggregation and Fac.sw Xllla in Plasma

Abstract. Gas-phase, water-soluble components o f cigarette smoke cause delayed
fibrin self-assembly and prevent fibrin cross-linking by inactivation offactor Xllla
(plasma transglutaminase). These anticoagulant properties ofsmoke are demonstra-
ble in plasma, suggesting they play a role in the pathophysiology of smoking.

There is little information on the ef
fects of cigarette sntokc on important
biochemical interactions, though consid-
erable information on its physiologic ef-
fects is available. Studies on interactions
of cigarette smoke with certain proteins
have provided biochemical evidcrce that
specific functions of such proteins arc
inhibited (I, 2) or augment'd (3) by
smoke components. In view of the short-
ened half-life of radioactivcly labeled fi-
brinogen in dogs exposed to cigarette
smoke (4) and of the reported increase in
fibrinogen in human smokers (5). we
examined the possible effect of smol *on
certain fibrinogen functions in vitro, We
found thal water-soluble smoke compo-

003(-8075/82. BS13-0642S01 00 J Copyright 0 1982 AAAS

nents include two types of anticoagu-
lants: one is directed against fibrin self-
assembly and the other inactivates factor
Xllla, 'hereby prevenlinr :ross-tink for-

mation (thal is, stabilization) in fibrin
clots.
Fibrinogen, a plasma glycoprotein,

consists of three pairs of disulfide-
bridged polypeptide chains termed Aa
(molecular  weight, 70,000), Bp
(- 60,000), and y (~ 50,000). Cleavage
by thrombin of arginyl-glycine peptide
bonds al positions Aal6 and Bp 4 re-
sults in release of small polar peptides A
and B from their respective chains: the
resulting fibrin monomers polymerize
noncovalenlly and form the fibrin gel.
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facior XIlla which catalyzes the forma-
tion of t-(y-£lutamyl)lysine cross-links
between adjacent fibrin molecules. Cer-
tain other proteins are also cross-linked
in this way to fibrin, for example, fibro-
neclin (6) and fast-reacting a:-plasmin
inhibitor (7).

In this work, the effect of cigarette
smoke on fibrin aggregation was investi-
gated by the use of water-soluble, gas-
phase components of smoke, obtained
(5) by bubbling the smoke produced from
one cigarette through 3 ml of buffer or
distilled water. This extract (SE) was
incorporated in varying dilutions in the
buffer to which fibrin monomer solution
(in 0.25 percent acetic acid) was added in
order to initiate fibrin aggregation, which
was monitored turbidimetrically at 350
nm (9). A dose-dependent delay in fibrin
aggregation was observed (Fig. 1A). In-
creasing the amount of smoke extract
resulted in decreased absorbance of the
clot (1:10 and 1:5 dilution) and (1:5
dilution) delayed the onset of fibrin ag-
gregation. The decreased absorbance
(indicating a less opaque or more trans-
parent clot) remained undiminished for
several hours. These effects were partly
decreased in dialyzed smoke solutions
and could not be corrected by incorpo-
rating calcium chloride (20 mAf) in the
buffer (not shown).

The fibrin aggregation inhibitor was
also examined by use of two differing
fibrin preparations with a chains lacking
COOH-lerminal segments. One fraction,
termed 1-6 and isolated from plasma,
lacked approximately one-fifth of the na-
tive peptide from most of its a chains
[that is, its a chains wcic of similar size
(70)]. Another fraction, termed 1-9D,
was obtained from an 88 percent coagu-
lable plasmic digest of fibrinogen and
lacked longer segments, approximately
two-thirds of the native peptide, from
most of its a chains (JI). Neither prepa-
ration displayed adelay in fibrin aggrega-
tion in the presence.of smoke extract
(Fig. 1, B ar.o C). In addition, the clot
absorbance of -6 was decreased, sug-
gesting that aggregation was partially in-
hibited or that this effect was distinct
from that of tne delay in fibrin aggrega-
tion (Fig. 1A). These results implied that
the fibrin aggregation inhibitor required
the presence of intact a chains to exert
its effect. What is more, they suggested
thal the inhibitor interacted either direct-
ly with the a chains of fibrin or with
another fibrin site which lost its capacity
to interact with the inhibitor following
conformational changes induced by the
loss of intact n chains.

We also determined whether the
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Smoke extract consistently prolonged
the thrombin clotting times of plasma
(Fig, ID), but this effect could be abol-
ished by decreasing the amount of ex-
tract added. In related analyses the clot-
ting times of isolated fibrinogen fractions
were examined in plasma containing the

or band 1 fibrinogen and thrombin ana
determined clotting limes. Consistent
with the results on fibrin aggravation
(Fig. 1A), the smoke extract prolonged
clotting limes in samples containing band
I fibrinogen, and this defect was not
corrected by the presence of calcium

extract. To fresh plasma that had been chloride (Fig. IE). Samples containing

depleted of its fibrinogen by heat precipi-  fraction 1-6 fibrinogen exhibited no
0.4
02 1:5
1-8 Fibrin
01 23 46 87829
0.4
0.2 o
/ 1-DO Fibrin
/
Tim* (min)

Dilution* ot amok*
exlract (SE) Inplaama

FlbrInounn In h«at-
dnflbrir.rtiad plasm*

Concantratlon ot SF

(pl/ml)

F_i?. | Anticoagulant effects of smoke extract (SE) on fibrin and factor XIlla. (A) Effect of
ditferent dilutions (open circles) on the time course of ag?regatlon of (band 1) fibrin which has
intact a chains (10); closed circles indicate buffer control. After dilution of the fibrin solution
with 20 volumes ofbuffer(0.0_25A7 tris-hydrochloride, pH 7-4.0.135A7 NaCl) (9) containing SE,
the final concentration of fibrin was 0.5 mg/ml. The pH remained cr-istant during the
experiments; in certain control experiments buffer containing SF. alone or SE plus human
albumin (0.5 mg/ml) in buffer w'as monitored for several hours and displayed no increase in
absorbance (not shown). (B and C) Effect of SE on the aggregation of fibrin which lacks COOH-
terminal segments from its a chains: fraction 1-6 lack- appr_OX|mateI¥.one-f|fth (10) and fraction
I-9D lacks apPrommater two-thirds (IIE from their a chains. The final concentration was 0 4
mg/ml: the buffer was as in (A) and the SE dilution was |+5. (D) Die effects ol SE on the clotting
limes of fresh human plasma (9). The height of each column reflects the mean and the brackets
the range of at least three determinations in the presence of different dilutions of SE as shown;
control plasma is designated C. Human thrombin (in 0.01AY tris-hydrochlc.de, pH 7.4, and
0.15Af sodium chlqude% was added to citraied plasma (to 0.4 U/ml) and the clotting times were
determmed._LE) Histograms of clotting times for two differing fibrinogen preparations, showing
that the inhibitory effect of SE on band 1is not present when 1-6 fibrinogen is clotted. The
experiments were carried out in %I,asm_a that had previously been heai-ireaied (56"C. 10 minutes)
to remove its own fibrinogen (which is heterogeneous (/£?§)]. To this treated plasma, fibrinogen
(either band I or 1-62J was addetho 2 m.?/ml) and clotting times were deiermined. Final thrombin
concentration was 0.5 U/ml and SE dilution was 1:3 in all experiments (C, control). Columns
with solid or mterruFted lines indicate the presence and absence of calcium chloride (70 mAf).
respectively, (F) Effect of SE on the activity of isolated factor Xllla, showm%, inhibition of
['m‘Clpuirescinr inrorporation into casein. The conditions of ihe assay (16) as aRF ied here were
as follows; To 0.3 ml'of 0.01Af tr.s-acetale buffer, pH 7.4, containing calcium chloride SZOmAf).
dithiolhreitol (5 mAf), Kammerstein casein (I percent), different concentrations of SE (as
_showng, and [l4C)putrescine (0.1 pCi/pmole), we added 5 pg of Xllla. The mixture was
incubated for 60 minutes at 37°C, and the reaction was stopped by adding 4 ml of 7 percent cold
trichloroacetic acid. The precipitate was assayed by liquid scintillation (16).
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change in their dotting times in the pres-
ence of the extract (Fig. IE) again in
agreement with the fibrin aggregation
results. These findings indicated that
smoke extract inhibits fibrin aggregation
in the plasma environment. Moreover,
the similarity of its dose-response wheth-
er plasma or isolated fibrin was used
implied that competitive interaction be-
tween the smoke inhibitor and nonfibrin-
ogen plasma proteins was minimal.

We then examined factor XWa-cata-
lyzcd fibrin cross-linking in the presence
of the smoke extract. Fresh whole blood
or plasma fibrin clots are cross-linked
and therefore insoluble in 5M urea.
When such clots were obtained in the
presence of smoke extract (1:3 dilution)
they were soluble in 5A/ urea (not
shown). Similarly soluble were clots ob-
lained from isolated fibrinogen and fac-
tor Xllla in the presence of the extract.
Cross-linking inhibition was also demon-
strated by subjecting reduced fibrin sam-
ples to polyacrylamide gel electrophore-
sis in the presence of sodium dodecyl
sulfate (12). In this analysis cross-linking
can be shown by the characteristic de-
pletion of a and y chains and the concur-
rent appearance of more cathodal elec-
trophoretic bands, termed cz-polymers
and Y-y dimer, respectively (Fig. 2, gel
1). The presence of srnokc extract result-
ed in a concentration-dependent inhibi-
tion of a-polymcr and Y-y dimer forma-
tion (Fig. 2, gels 2 and 3). Moreover,
higher concentrations of the extract were
required to inhibit the (more rapid (75)]
formation of y-y dimer than thal of g-
polymecrs.

The possibility that this inhibitor was
directed against (or binding to) fibnn
cross-linking sites was examined. Non-
cross-linked fibrin clots (14) exposed to
smoke extract, followed by extensive
washing and subsequent exposure to
Xllla, resulted in unimpaired fibrin
cross-linking, indicating thal the inhibi-
tor did not bind to fibrin. In addition,
dialysis removed the cross-linking inhibi-
tor from the smoke extract (Fig. 2, gel 4),
and its activity remained in freeze-dried
samples.

Factor Xllla-catalyzed incorporation
of monodansyl cadavcrinc (fluores-
cence) (15) and of |4C-labclcd putrcscine
(16) into casein was used to assess the
srnokc inhibitor effect on Xllla. These
amines compete with the t-atnino group
of peptic-bound lysine and prevent its
cross-lin <ing to peptide-bound y-gluia-
minc; thus measurement of casein-bound
fiuorcscence or r.idioactivity serves to
assay Xllla by use of substrates other
than fibrin. Both assays disclosed irre-

versible inhibition of Xllla which de-
pended on the concentration of smoke
extract and required calcium chloride.
Fig. IF illustrates the results of the ex-
periments with [uC]putrescine. Direct
inactivation of Xllla was demonstrated
after it was incubated with smoke ex-
tract. That is, the loss of Xllla activity
was proportional to the concentration of
the smoke extract, and it could not be
reversed by removal of the smoke inhibi-
tor by dialysis or by gel filtration (G-25
Sephadex). By contrast, when the inac-
tive zymogen (XIII) was subjected to the
same treatment, it displayed no loss of
activity following dialysis and activation
to Xllla.

Thus cigarette smoke contains two
distinct coagulation inhibitors: one pro-
longs the dotting times of plasma by
inducing delayed fibrin aggregation and
requires the COOH-terminal region of
fibrin a chains to exert its effect; the
other inactivates Xllla, preventing the
cross-linking of fibrin polymers. By ex-
tension, this second smoke inhibitor may
similarly affect other physiologically im-
portant proteins (6, 7) also known to be
cross-linked to fibrin by Xllla.

We believe that these results permit
speculation on potential pathophysiolog-
ic effects thal may result from the expo-
sure of lungs or other tissues lo cigarette

Smoke nitract dilution*
[

Butler Undlalyied Dielyzed

I I | |
1:5 1:50 1.5
1 2 3 4

Fig. 2. Polyacrylamide %els (9 P_erpent. Ceto-
massie stalned{. " cross-linked Tibrin clots (9)
which had Iven washed and reduced prior to
electrophoresis  (12). showing non-cross-
linked o;polrtncr (ct;.e_ls 2 and 3) and y chains
(gel 2) in clots obtained in the presence of
smoke extract (SE). The absence of y chains
in gel 3 reflects the higher rale of yy dimer
Ethan ci-pol>mcr) formation (13) and indicates
hat the rate of X Illa inactivation by the 1:50
SE dilution was lower than that of yy dimer
formation. The cross-linking mixture (9) con--
tained dialyzed (gel 4) or undialyzed (gels 2
and 3) SE, isolated (band 1) fibrinogen, and
factor X I11.

smoke. Diminished fibrin cross-linking
could result in premature removal of
fibrin, by proteolytic enzymes, thereby
impainng the role of fibrin in initiating
the provisional or temporary extracellu-
lar matrix during normal tissue repair.
Besides protective fibrin-lo-fibrin cross-
links, other proteins [such as fibronectin
(6) and o;-plasmin inhibitor (7)] are
cross-linked by Xllla to fibrin, the latter
conferring additional resistance to prote-
olysis (7). The presence of the smoke
inhibitor is therefore likely to result in an
initial wound matrix lacking the protec-
tive effect of such cross-links and conse-
quently surceptible to early degradation.
Blood complement abnormalities, sug-
gesting ongoing low-grade inflammation
in cigaiettc smokers (77), are consistent
with this possibility, and the elevated
fibrinogen levels (5) as well as the short-
ened half-life of radioactively labeled fi-
brogen (4) associated with smoking can
b' explained as a response to such an
inflammatory process. What is more,
that fibrin(ogen) degradation fragments
induce a lcukocytc-mcdiated increase in
fibrinogen synthesis in cultured hepaio-
cytes (18) is also consistent with this
speculation.
Dennis K. Galanakis
Phillip Laurent
Aaron Janoff
Health Science Center,
Slate University of New York,
Stony Brook 11794
Soo L Chung
National Institute of Dental Research,
Bcthesda, Maryland 20205
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Metabolism of 2,4',5-Trichlorobiphenyl by the

Mercapturic Acid Pathway

Abslraci.\arbon-14-labeted 2,4' ,5-irichlorobiphenyl was found to be metabolized'/
by the mercaphnic acid pathway to metabolites thal are excreted in bile. About
percent of the cc*bon-J4 was excreted in the bite; 30 to 35 percent was present as
mercapturic acidpmjway metabolites. Mercapturic acid was also isolatedfrpm the

urine (OJ percent of the™dose).

Although polychlorinatetk biphenyls
(PCB’s) have not been shown rebe me-
tabolized by the mercapturic acickpath-
way (MAP), there is evidence thatrhc
MAP may be involved. Biphenyl an
2,2',5,5'-telrachlorobirbenyl are inetab
olized to dihydrodiols (I, 2), and the
NIH shift occurs in the metabolis.a of 4-
chloro- and 4,4'-dichlorobiphenyl (3. 4).
Both of these metabolic routes usually
indicate that an arenc oxide precursor
was formed, and compounds that form
arenc oxides arc often metabolized in
part by conjugation with glutathione,
that is, by the MAP. Also, biphenyl is
known to be metabolized by the MAP
(5).

The most common indication
xenobiotic was metabolized by the
is the isolation of the appropriate' rncr
capluric acid from the excreta; however,
this may also be indicated by formation
of metabolites thal contain mofaboi cnlly
introduced thiol, S-glucurdnyl, meth-
ylthio, methylsulfinyl, or methylsulfonyl
t,roups (6-5). Several ynlorinatcd bi-
phenyls were found to/be excreted by
mice as metabolites (Containing mclh-
yllhio and methylsulfonyl groups (9), and
chlorinated biphen/l methyl sulfoncs
were also isolated/from various tissues
(10-12) and fiom/milk from a lactating
female (13). The/r; dioactivity from intra-
pcritoncally anminislered [38)cysteine
svas incorporated into 2,4',5-Irichlorobi-
phcnyl (triCB) methyl sulfoncs that ac-
cumul»ied/m the lungs of mice given oral
doses ofXriCB (14).

The /evidence cited above indicated
that some chlorinated biphenyls arc me-
tabolized by the MAF and that the com-
mon products of this pathway (the corre-
sponding mercapturic acid and its pre-
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cursors) arc metabolized fufther before
excretion. The mechanism was thought
to be similar to that described for pcn-
tachlorothioanisole,/Where the biliary
MAP metabolites Were excreted mainly
in the feces as biyHmctbylthio)tetrachlo-
rbbenzene and/’oncxiractablc residues
(/5pgnd aboin 1percent or the dose was
prcsetHJn Uic urine as /V-scetyl-5-(mcth-
yithiotcm(chlorophenyl)cystcine.  The
excretion of triCB methyl sulfide and
nctkjtf sulfonv in feces from mice given
triCTB (9) proinftted a search for MAP
iiciaboliics in biftv. from nits given I*C-
abcled triCB. In arjoii.pn, triCB is a
significant componenrmf technical PCB
containing 42 lo 48 percent chlorine.
Bile cnib'Cted from rolir bile duct-
cannulatcd rats given single oval doses of
|4C-labclcd triCB (16) (4 mg, x"4 pCi
per nit) contained 52.7 r 19.2 pcrbent of

the dose after 48 hours, and 84 us 90
percent of the radioactivity was extract-
ed from the bile (17). The radioactivity in
the extract was separated iplo six frac-
tions by reversed-phase”-nigh-perform-
ance liquid chromatography (‘HPLC)
(18). The fractions were examined for
possible MAP metnooliles by convening
the xenobiotic/moieties to the corre-
sponding tri(?B-5-aceiaics (19). Frac-
tions 4 and/5, which contained 4.5 and
33.5 percent of the biliary 14C, respec-
tively/'yielded significant quantities of
triQB-5-acetates. Small quantities were
obtained from fractions 1, 2, and 3. Two
mlsomeric triCB-S-acctates were separat-
ed by gas chromatography (20) and
found to have retention limes and mass
spectra identical with those of authentic
triCB-3-S-acetatc and triCB-4-S-acclale
(21). /After den’vaiization (22) of fraction
4, the derivatized triCB-5-cyslcinylgly-
cine and -cysteine conjugates were iso-
lated by HPLC. After dcrivatization of
fraction 5, the methyl ester of triCB-
5-(A/-acetyl)cystcinc  w'as isolated by
HPLC. From the mass spectral data (23),
structures were assigned to these deriva-
tives and to the unJerivalized mercap-
turic acid as outlined in Fig. 1 (21).

About 30 to 35 percent of the radioac-
tivit min the bile was present as MAP
metabolites, showing that the MAP is a
major metabolic pathway for this chlori-
nated biphenyl and that significant quan-
tities of the metabolites arc available for
further metabolism by intestinal enzyme
systems.

The fate of biliary triCB MAP metabo-
lites in the intestine could not be de-
duced from the identities of the metabo-
lites reported previously (24), therefore,
the metabolic fate of “ C-labeled triCB in

CHjOH/HC
3N iOtf.SO mil

Fust atom

bombardment

(CH3CO)j0/CH3S 03H

10<f ;30 min

a q
seen,
cl

miz 330(3 Cl)

moss spoctrometry

m/z 416(3 Cl)
(M-h)

Fig. 1. Me.thodlologr used to characterize the
mercapturic acid of t

rCB,
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n a brisk autumn day in
1979, James L. Rcpace, a
policy analyst for the Envi-

ronmental Protection Agency
(EPA), used himselfas a guinea pig.
He carried a sophisticated air-mon-
itoring device with him throughout
the day—at home and at work. It
was at his side as he drove through
rush-hour traffic in smoggy Wasn-
* ington, D.C. Like him, it took in
Anists of hus exhaust as he lugged it
~Nilong city streets. To Rcpaces sur-
prise, the monitor revealed that he
suffered the most severe air pollu-
tion while waiting for his dinner to
cook in his own kitchen. conserve energy, we are
Many scientists warn that pollui also sealing in pollutants
tion INSICE our homes and offices  thal are odorless, invisible
frequently reaches' concentrations
that would lie illegal out-of-doors.
Since the typical American spends
90 percent of each day indoors, Cove
pollution here is clearly a serious Bv Lowell lonte
problem. And it is aggravated by
the well-motivated efforts of ener-
gy-conscious consumers to insulate,
weatherstrip and otherwise seal liv-
g areas to reduce fuel costs.
Unfortunately there have been
few, if any, efforts on the part of
cither government or environmen-
talists to publicize the problem or to
warn citizens of possible danger.
The infocmation presented here is
published to acquaint readers with
(he facts so that they can take indi-
vidual measures to reduce the risks.
(as appliances. Most Americans
live today in homes with fires burn-
in* night and day—the tiny blue
pilot lights in furnaces, water heat-
o4

The
Menace of
Indoor,
Pollution

As we insulate, weather-
strip and seal our homes to

and sometimes highly

dangerous .
» l.l»" ‘l!

crs, clothes dryers, stoves and ovens
fueled by natural gas. Gas burns far
cleaner than the coal and wood
stoves it replaced; it almost never
pours visible smoke into homes.
Hut where theres fire, thered
smoke. Scientists arc finding that
some combustion products emitted
by gas appliances may be more
hazardous than we suspected..
Researchers at Californias Law-
rence Hcrkcley Laboratory meas-
ured the pollution output of gas
stoves cooking at 3°0° F. and found
that in kitchens with poor ventila-
tion, the room's air could soon con-

tain as much carbon-monoxide and
nitrogcn-dioxidc gas as the Los An-
geles sky on a smoggy day;
Carbon monoxide can be deadly.
Lust before last Halloween, a'Los
‘Angeles father turned on his home
gas neater, apparently neglecting to
check its vent. Days later lie and his
two daughters were found dead,
asphyxiated by carbon monoxide.
Each year in the United' States,
roughly 1700 people die in similar
accidents. e
When carbon monoxide enters
our lungs, it hinds to the redblood
cells” hemoglobin 210 limes more
strongly than oxygen docs. Thus
even a small amount of carbon
'monoxide impairs our blood s abili-
ty to carry oxygen. ' o m‘*>
« The ERA has set a standard of
nine “parts per million" (ppm)—
nine molecules ofcarbon monoxide
mixed with every' million ' mol-
ecules of air—as the maximum safe
exposure to carbon monoxidedur-
ing an eight-hour period. Victims
of cardiovascular disease can suffer
the pains' of angina at this level.
When carbon monoxide reaches 15
ppm, some subjects experience om-
inous changes in heart rhythm. At
30 ppm some will suffer distortions
in vision and physical dexterity tint
impair driving. i ' !

Yet a study by >the 'National.

Academy of Sciences reports'that
(he air in home kitchens over short
periods of up to one hour can reach
up to 50 ppm carbon monoxide "as
a result of ordinary use of a j»es
range, especially when the cooking

\

*

utensils divert or quench the
Il a m e . oI'"

—h

. Ib Gas flames also create oxides of

nitrogen, including nitrous oxide
(laughing gas) and nitrogen diox-
ide."The EFA% permissible annual
pollution average for nitrogen di-
oxide in the air isonly 0.05 ppm. At
0.1 ppm, it will cause orcathing
difficulties. At0.5 ppm, this gas has
*been shown to lead to a greater
susceptibility to.disease in animals.
* Some scientists suspect that ni-
trogen dioxide is ihe prime cause of
'increased respiratory illness at long
people in homes with gas stives.
Dr. Frank E. Spcizcr of Harvard
University Medical School studied
8000 children, ages six lo nine, half
of whom lived in homes whcc
parents cooked with gas and haif
‘where electricity was used. He
‘found evidence that children from
homes using gas stoves suffered up
to 15 percent more respiratory ill-
ness than did the other group.
Rerosene heaters. In 1982 Ameri-
cans bought more than <« million
portable heaters fueled by kero-
sene. Used to warm single rooms,
the heaters vent the chemical by-
products of their flame directly into
the surrounding air. Test results
published by COnsumer Reporfs fast
(October revealed that in a small
room kerosene heaters put an aver- :
age of 13 ppm of carbon monoxide
into the air, and as much as 1.8 ppm
ofnitrogen dioxide (many times the
ERA permissible level). A kerosene
heater could also produce up to 12
ppm of sulfur dioxide in room
>45



RHADIIN'S DIGEST

air—as much as K5 limes ihe F.PA
health standard lor outdoors. At
even one ppm of sulfur dioxide,
mild asthmatics can suffer breath-
ing problems within 10 minutes,
and al 5 ppm they can cx|>criencc
asthma attacks.

Hume fireplaces. Many Ameri-
cans have reverted to fireplaces for
winter warmth. Hut fireplace

nncys arc often poorly vented,
o the fires built in them can raise

ixomtry

fibrous tissue. Now banned in in-
dustry, fraying asbestos insulation
continues to pollute the air in
schools where an estimated three
million American children attend
classes. Replacing asbestos-hacked
vinyl tile floor covering can also be
a hazard: if the tile is ripped up
incorrectly, ashestos dust is released
into_the air, .

Air-conditioning systems. These
are sources of living air pollution—

carhon-monoxidc levcis in thgerms, fungi and amoeba. The
home and produce exotic gasepactcrial infection thal is known as

such as hcnzo|tf Ipyrcnc, a known
cancer-causing chemical, family
members often toss into a fireplace
anything that will burn,'without
knowing that the colored inks of
the Sunday funnies, for example,
can put a trace ofarsenic vapor into
the air. Other objects such as wood
treated with preservatives can emit
toxic fumes.

Insulation. in the 1970s more than
halfa million Americans fought the
energy crunch by insulating their
homes with urca-formaldehydc

Formaldehyde vapors in con-
tralions as high as 0.5 ppm or
more have since been measured. At
as little as 0.1 ppm of formalde-
hyde, some persons are hit hy throat
and uppcr-lung irritation, and at
0.25 ppm asthmatics and children
face a serious health risk.

Fire-resistant -asbestos, another
widely used insulating material, is
now recognized as a serious threat
to health. Its fiber dust is easily
inhaled into the lungs, where its
crystals will cause development of
146

Legionnaires disease infected its
victims in Philadelphia in 1976 and
in other places since then by spawn-
ing in air-conditioning systems.
Air-conditioning systems and
humidifiers often spread lung ail-
ments through office buildings—
especially modern, cncrgy-efficicht
ones thal have windows that can't
be opened. These white-collar en-
closures also absorb pollution from
underground garages. 1 le
While factory workers have gov-
ernment agen ics regulating pollu-
tion in their work place, most
white-collar workers have not re-
ceived such attention. Yet even
photocopiers give off a common
smog ingredient, ozone, along with
other chemicals. Typically these
machines arc put in backroom of-'
ficcs with little ventilation.
Aeiosolsprays. wWhen we disperse
insecticides indoors with spray
cans, tiny droplets can remain in
the air for a few hours, after which
the chemicals will settle into the
carpel and furniture. Each time an

195} Tills MENACE OF INDWR POLLUTION

infant crawls across n rug, subtle
clouds of hazardous dus: may waft
up. Hair and deodorant sprays,
oven cleaners-and other aerosols
also create clouds of chemicals that
can be inhaled and ingested into the

blqpdstream. *

0ﬂ‘fbacco Smo{e. While smoking
one cigarette, a person inhales more
than 3600 different chemicals, in-
cluding carbon monoxide, formal-
dehyde and nitrogen dioxide.

gas and causing it to build up.

In Mount Airy, Md,, the Nation-
al Association of Homebuilders
created a prototype for the ideal
energy-efficient home ofthe future.
Here the old-fashioned, drafty
American house was replaced by a
dwelling so airtight it exchanged
air with the outdoors only about
twice in 24 hours.

Trouble was, Mount Airy hap-
pens to have a concentration of

Young children in homes of smok- "radon gas, which was producing

ers suffer significantly higher'rates
of respiratory illness and receive
hospital treatment more often than
other children.

radioactivity inside the prototype at
levels several times higher than
might be found inside an ordinary
home—Ievels eight times higher

In offices where people smoke, 1 than those deemed safe by govern-

.scientists have measured levcis of
inhalablc particles many times
more concentrated than a factory
would be allowed to put into the
,surrounding outside air in a 24-
hour period. The heavy smoker
also poses a special hazard in closed
automobiles, where airspace is so
limited thal carbon-monoxide lcv-j
els can quickly approach 35 ppm,
an amount that could nftcct the
driver's ability by distorting his
* hearing, perception and motor skill..]
Radiation. The soil and common
building materials such as granite*'
brick, cement and concrete can be
naturally rich in radioactive radon’
and its by-products polonium 218,
lead 214 and bismuth 214. Ironically

these arc the preferred construction .

materials for energy-efficient pas-,
sivc solar homes. What has alarmed
scientists is that the houses act like
closed jars, trapping natural radon

ment guidelines.

In 1981 an editorial in theJournal
ofthe American Medical Association
called for "a temporary halt to our
homc-encrgy conservation pro-
grams" until wc knew more about
the risks of indoor air pollution.
One of the facets needing study is
how MIXIUrES of pollutants can
combine to become more danuer-
ous. Those who smoke and are
exposed simultaneously to either
radiation or asbestos dust, for ex-
ample, arc apparently at greater .
'risk than separate exposure could
lcause. 1

Hilt just when we need to know
more about synergistic effects and
I other unknown dangers, the feder-
al government has cut by more than
half its meager research budget for
indoor pollution. Until more is
known, it is simple prudence for

individual Americans to take wlial-
|/
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ever steps they can lo protect them-
selves from the already proven dan-
gers. What can YOU do to reduce
indoor pollution?

* He alert when using a fire-
place, kerosene heater or gas stove.
A poorly adjusted gas stove can
give ofl carbon monoxide at a
greater rile than a properly adjust-
ed one. One sign of a gas range
needing adjustment: the (ip of the
fiainc is yellow instead of. blue.
Have a service man correct it.

Ideally you should vent stoves
and ovens OUISICE, preferably with
an exhaust fan that switches on
automatically whenever the appli-
ance isin use. If you use a kerosene
heater, set it inside your fireplace
and let the chimney vent its com-
bustion gases.

* Smokers should confine their
air pollution to one room of the
house and make sure the window is
open. Heller still, they shouldn't
smoke inside at all.

* Ifthere isarisk ofradon gas in
your area (a special threat in base-
ments), consider scaling off any

leaks or cracks in the foundation of
your house. Hascment drains are
also a potential entry pint.

» Consider using an “indoor-
outdoor heat. exchanger.” These
devices, which cost from $300 to
$1000 and can be installed like a
window air conditioner, use the
heat from air that they pumpou/ of
your home to warm the fresh out-
door air that is simultaneously
pumped in. They bring in fresh air
on acold winter day while conserv-
ing up to 70 percent of a homes
costly heat. They can also be in-
stalled with filters 10 remove smoke
and other pollutants.....................

Our home is our castle, but in
trying to make itaperfect environ-
ment, we've filled it with some
dangerous conveniences and made
it a bit too snug to breathe in safely.
Short of new gadgctry to clear inside
air, good ventilation is the quickest
remedy for indoor pollution.;

For Infomretion on reprints \

d this artidle, see pece 214

Fliy jti ftilhs
At the Nashville airport | purchased a ticket to Dallas. The flight | 1

left from Gale 7, and | asked the ticket agent how to get there, "'lake the;
escalator to the upper level and turn right,” he said. "Gate seven is about., t,

hallway lo Dallas. ’
\
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l was in an airpore DM With a friend when wc were appn ichcd by 0 !

slightly tipsy stranger. He asked my friend, who has an accer ,where hel"’
was from. "Central America,"” my friend said. .o ..n
“Really? So am I!" the man said in a booming voice. >

"What part?" my friend asked.
"Kansas City."
14H
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Daily Bread

ByJack Denton Scorr

> ]_ . . l
p-|-spiE slightest wiiii'p'of bak-
" ing bread starts taste buds

JL blossoming. Its siren scent .

has even driven men to acts of
madness: refused bread that ehe
smelled baking in the little town of
Hyron, Mich., an enraged Indian
launched one of the worst masso-
cres in the slate's history in 1827.

Like a country’ flag, bread sig-
mils nationality at (he world's ta-
blcs: Mexico's tortilla; |ndia's flat
chupati and puffy PmI; Scottish
scones and oatcakes; England's
light cottage loaves; Ireland's soda
bread; the flat, pocketed Middle
Eastern pita; America's corn bread,

And loaves appear in as many

mioio: IWW »I11V, lyy
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Juneau — A representative
who ,)uffed on a cigarette dur-
ing hearings regarding new
smoking regulations appar-
ently was not blowing smoke
into the face of the law.

Rep. Ramona Barnes.
R-Anchorage, says she was
not violating the state’s new
smoking regulations during a
recent House Judiciary Com-
mittee meeting, as was
charged in a complaint filed
by the Alaska Department of
Environmental Conservation.

Roberta Banko of Juneau
filed a complaint after seeing
Barnes smoking durin% the
committee hearing on a bill to
prohibit smoking In a variety
of public places. The bill being
considered would increase the
number of public places in
which smoking Is banned.

Barnes was cited for violat-
ing a year-old Alaska statute
prohibiting smoking "in a
room, chamber, place of
meeting or public assembly
under auspices of the state, or
a department or agency of the
stale while public meeting
held under the auspices of the

u-~ TI*

hot Issue

state, or a department or
agency of the state, is in prog-
ress.” The penalty, if con-
victed, is $15.

The House majority leader
said she was smoking in an ap-
proved smoking area. She also
said that others were smoking
during the meeting.

Barnes denied Banko’s
charge that she (Barnes)
"was being very theatrical —
obviously ~ very arrogantly
smoking in the meeting. It
was aﬁparent to everyone
there that she was making a
statement about her distain
for the proceedings,"” said the
woman, an active supporter of
smoking regulations.

Barnes said, "I smoke all
the time."

Banko said she was upset
that Barnes was smoking in
the same room as several peo-
ple who had come to testify
about how smoking ag-

ravated their health prob-
ems.

Barnes said a smoke-eater
was sitting next to her to pre-
vent the smoke from bother-
ing others.

v*rvy,'



t] Smoke signals

IF ONE’S ACTIONS can be

.- deemed a statement of that

.. person’s position on any given
topic, Rep. Ramona Bames
can smoke to her heart’s con-
tent at legislative committee
hearings —and do so under
constitutional immunity.

A Juneau woman filed a
complaint v/ith the Depart-
ment of Environmental Af-
fairs against Mrs. Barnes, ac-
cusing; her of theatrically and
arrogantly smoking a ciga-
rette during a meeting of the
House Judiciary Committee.
At the time, the committee
was considering a bill to ban
smoking in public places.

BUT ALREADY on the
books, as Roberta Banko pro-
tested in her complaint, is a
year-old law that prohibits
smoking “ina room, chamber,
place of meeting or public as-
sembly under auspices of the
state, or a department or
agency of the state while a
public meeting held under the
auspices of the state, or a de-
partment or agency of the
state, is in progress.”

Said the complaint by the

Juneau woman, an active sup-
porter of smoking regula-
tions: “She was being very
theatrical — obviously very
arrogantly smoking in the
meeting. It was apparent to
everyone there that she was
making a statement about her
disdain for the proceedings.”

AH, BUT there’s the rub.
By her own admission, Ms.
Banko aclmowledges that
Rep. Bames “was making a
statement."”

And the A.aska constitution
specifically says: “Legisla-
tors may not be held to an-
swer before any other tribunal
for any statement made in the
exercise of their legislative
duties while the legislature is
in session. Members attend-
ing, going to, or returning
from legislative sessions are
not subject to civil process
and are privileged from arrest
except for felony or breach of
the peace."

For Rep. Barnes, appar-
ently, politics still means a
smoke-filled room now and
then — notwithstanding any
law to the contrary.



Snmoking mad about lawsuits

He said. She said. They said. You said. And
now | say I'm sick of the Alaska state
overnment using my tax dollars for trivial
awsuits such as the one mentioned in your
paper of March 15 regarding Rep. Ramona
Barnes having a complain filed against her

by DEC for smoking ina .. room, chamber,
place of meeting ... under auspices of the
state ...”

How much is this nonsense going to cost the
taxpayer? Wouldn’t it have been simpler to
ask her to please stop smoking rather than
letting it slide so the state could secure solid
“evidence” that she abused the law? Being as
Juneau is all state government, why not just
stop selling cigarettes altogether. That way
there would be no chance of abusing the law.

With the ridiculousness that is going on in
Juneau these days most of us are wonderng
what is really being smoked!

— Laura Mi Schafer



Smoking

"An act
relating™MiJ*'smoking In public
laces and vehicles," is not a
L bill just for the health con-
. sdous person who is into
I aerobic exercise, jogging, etc.
; It is more than a statement by
the 2/3 population; which does
not sznoke, to the 1/3 that does,
. to give us a place to breathe
smoke-free air. The bill: ad-
dresses the health hazards of
second hand smoke,
acknowledges the recent court
decision concerning rights of
nonsmokers, and takes note of
the cost of smoking to the
pubiic.

It has been estimated the
State of Alaska pays increased
expenses for its smoking em-
ployees in excess of three
million dollars annually. Alaska
also pays workers compensa-
tion to people who lose work
time because of smoke condi-

tions malang them too,iUjo”

work.
Some private industry is ad-
dressing the smoking problem

set up separate areas for their

nonsmoking employees. Some j

employers have set up separate
arear because of court, deci-
sions.

In 1976, a New Jersey court
ruled against New Jersey Bell
Telephone Co. stating that
companies have a duty to give
workers a smoke free work
area if they want it In August
1982, Lanny L. Vickers vs. the

. Veterans Administration, the
United States District Court,
Western District of
Washington, ruled that a per-
son who is physically sensitive
to smoke qualifies as handicap-
ped, person as defined In 29
US.C. 70617) (B). In October
1982, the United States Court of
Appeals, ninth circuit, (Irene C.
Parodi vr. Merit Protection
Board) mliid a person is eligi-
ble for voluntary disability
retirement benefits if that per-
son ismedically notable to per-
form the job because of sen-
sitivity to smoke in the work
place and the emBoner does
not offer "... Suitable employ-
ment in a side environment..."
Wemer H. Peterke, a former
Social Security administration
worker, was awarded approx-
imately $7Q0 every two weeks
in employee compensation pay-
ments on the grounds that he

now. IBM, 3M, and AT&T have |

suffered from the smoke of
fellow em(ployees atwork.

Medical research has linked
ambient smoke to medical
problems in  nonsmokers.
Children of parents who smoke
are more prone to bronchial
ailments. Nonsmoking wives of
smokers have higher lung can-
cer rates than nonsmoking
wives of nonsmokers.

House bill 84 represents an
issue whose time has come. It
has moved from arguments
between smokers and non-

jokers to a hill before the
.egislature. It cculd very well
0 on to become law. If you
ave an interest, contact your
legislator at Pouch V, Juneau,

aska, 99811

Gary Miller

P.O. Box 2438
Juneau, Alaska
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Stickers like this are available from the Alaska Lung Association, and obstetrician Lydia
Eastburn is always pleased when she can give one to a patlont who's kickod tho habit.

Saturday, February j, 1983

Pregnant smokers are
‘smoking for two’

By, GWEN BARCUS
Daily News reporter

O "Warning: The surgeon gener-
al has determined that cigarette
smoking Is dangerous to your
health.”

For the expectant mother
that precautionary notice on
every package of cigarettes is
doubly important. When she
smokes she is smoking for
two.

Dr. Lydia Eastburn, an An-
chorage obstetrician and gyn-
ocologist, says about 40 per-
cent of the pregnant women
she sees are smokers.

"When I'm seeing a new
patient, one of my first ques-
tions is ‘Do you smoke?' The
next is Tlow much?" "

If the answer to the first
question is yes, Eastburn says
she goes on to explain why
now is the time to quit. About
one-fifth of her patients heed
her advice, and probably an
equal number cut down on
the number of cigarettes they
smoke.

Eastburn is trying to in-
crease those numbers. "I
know most mothers want to
do everything possible to as-
sure their baby's health,” she
says. "There are some things
over which they have no con-
trol, but stopping smoking is
one thing they can do, and it’s
very important in the devel-
opment of the fetus."”

The pregnant woman who

smokes increases the risk of
having a miscarriage — smok-
ers are almost twice as I((
to miscarry as women
don’t smoke, according to Pe-
ter Fried and Harry Oxorn in

their book “Smoking for
Two."

Eastbum says another risk
is that the baby will die
during pregnancy, and low

birth weight also appears to
be closely related to smoking
during pregnancy.

Although there may be sev-
eral reasons why some new-
borns are smaller than aver-
age, virtually all scientific
studies on the subject show a
clear relationship between
cigarette smoking and lower
infant birth weight. And. ac-
cording to Eastbum, smaller

babies mean smaller he. tet
and- smaller heads m~P
smaller brains. She is con-

vinced that the incidence of
learning disabilities is higher
in babies of smokers.

There are some 200 chemi-

cals in cigarettes, many of
which are harmful even for
the adult smoker. For the

unformed developing life, de-
pendent on its mother for the
oxygen and nourishment it
needs to develop properly,
Eastbum says the results of
smoking by the mother can be
tragic.

"A couple of years ugo |
had a patient whose fetus was
not growing at the proper

See Pago F-3, SMOKING



pared to her husband, arriving in
Palmer m 1936 to work as a surgery
nunc at the Mntanuska Valley Hospi-
tal. It was a "far cry from Chicago,”
where she had taught school, "but |
fell in love with the country — and
also with Walter. We were married in
Seward in 1938."

Walter had gone to Palmer in 1935
while the Matanuska Colonists were
enroute there. Following his gradua-
tion from Washington State College,
now Washington State University, he
was working for the Alaska Rural
Rehabilitation corporation.

Elsie recalls their honeymoon pros-
pecting trip to Lake Chalatna — with
a friend of Walter's. She refers to the
trip as "Three on a Honeymoon."
They flew into the remote area with a
dismantled river boat which they
planned to reassemble on arrival. The
river ran in a narrow bed between
high bluffs and the two men pulled
Elsie upstream from the top of the

Smokingy

| Continued Irom Page F-1 row
rate," the doctor recalls. "I
felt sure it was because she
was a heavy smoker. When

the
supply the fetus, thus decreas-
ing the amount of oxygen and
"food"
tion, nicotine actually crosses

The Rondy King and Queen Regent
will celebrate their 45th anniversary
this year, and except for a year spent
Outside when Elsie's mother was ill,
and time spent in New York while
Walter was earning his master's de-
gree at Hunter College, the two have
lived in Alaska all that time.

During World War Il, Walter saived
as paymaster and timekeeper with the
Army Transport Service based in Se-
ward. He spent 15 years as p, teacher
at Seward High School, and when the
family moved to Anchorage in 1966,
taught history in evening classes at
the University of Alaska, Anchorage.

Prior to his retirement five years
ago, he was Command Historian for
the U.S. Army Alaska, and still pur-
sues his interest in history, particular-
ly Alaska history.

Work for Elsie has included teach-
ing, nursing and administration, and

and pregnancy don't mix —

.blood vessels that

cially

it receives. In addi-

if smoking continues
right up to the time of biith.

It helps to stop smoking

Ancho/ago Dady News Paul BfOSn

Walter nnd Elsie Blue were chosen by the Pioneers ol Alaska to be King
and Queen Regentof the 1983 Fur Rendezvous.

13 years operating “The Blue Shop," a
women's and children's clothing store
in Seward. She served as administra-
tive assistant at Seward General Hos-
pital and was administrator of the
Careage House and Ridgeview Manor,
both former nursing homes in Anchor-
age. She retired in 1975, and devotes
much of her time to the activities of
The Pioneers of Alaska Auxiliary 4.
Vitsjt’y interested in the welfare of

Alaska's long-time residents, she
serves as a member of ihe State of
Alaska Pioneer Homes advisory
board.

the first year of
higher

life have
rates of pneumonia
and bronchitis if their parents
smoke at home. And children
of smoking parents die twice

Virginia, their only child, was bom
in Seward, and now lives in New
York City where she is a writer. She
was an original member of the An-
chorage Community Theater.

When asked what sort of vehicle
they would like to ride in during the
Rondy parade Feb. 19, Walter Blue
replied, his blue eyes twinkling, "a
garbage truck.”

"Our entire life in Alaska has been
like this,” Elsie laughs. “There's nev-
er been a dull moment."

for you or your bahby

courages her to quit.

Other than quitting “cold
turkey." what can the smok-
ing mother-to-be do tc lessen

she went into labor she was
rushed to the hospital and in
her nervousness smoked al-
most a package of cigarettes
on the way. Her baby was
bom dead."

The most active and power-
ful ingredient in cigarette
smoke is nicotine. The
amount of nicotine in a single
cigarette, if injected rather
than inhaled, would paralyze
the brain centers controlling
the heart and breathing and
cause rapid death, in the case
of u pregnant smoker, her
nicotine-constricted veins nar-

the placenta and directly af-
fects the fetal cardiovascular
system.

Frier nnd Oxom say "for
every cigarette smoked by the
mother, the fetus gets the
equivalent effects of two."

Eastbum says another dan-
ger for the pregnant smoker
becomes evident if the baby
has to be delivered by cesari-
an section. The procedure re-
quires a general anaesthetic,
which presents a risk to botli
mother and baby if the moth-
er is u heavy smoker, espe-

even a week before the baby
is bom, says Eastbum. And
the new mother should work
hard to maintain her resolve,
she adds, because the "invol-
untary smoker" — anyone
breathing the uir around the
smoker — is exposed to even
more of tobacco's harmful
constituents than the smoker.
The smoke from the burning
end of a cigarette has twice as
much nicotine as the inhaled
smoke, and five times as
much carbon monoxide.

According to the Alaska
Lung Association, babies in

as likely to smoke as children
of non-smokers.

The Lung Association dis-
tributes an informational
packet for the prospective
mother who smokes, and
Eastburn gives one to eacli of
her smoking patients. (They
uro also available from the
association at 406 G St., tele-
phone 272-2382. A $1 donation
is requested.) She files their
charts in blue folders so
they're easily distinguishable,
and everytimc site sees a
"blue folder" patient she en-

the danger to her baby?

"If she has tried to quit
and has failed, she should at
least cut down to no more
than 10 cigarettes a day,"
says the doctor. "If lighting
up a cigarette is important to
her. perhaps she could light
up, take one puff, then throw
the cigarette away."

But it would be even bet-
ter, Eastburn says, if she
could say what is printed on a
sticker distributed by the
lung association: "l quit be-
cause ! love my baby."
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SMOKING AND PREGNANCY
Jonathan E. Fibldino, M.D,, M.P.H.

In 1957 Simpson published her original finding that
babies born to women who smoke during their
pregnancy are on the average 200 g lighter than neo-
nates born to nonsmokers.l More than 100 articles on
this relation have led to general acceptance that, on
the average, smokers’ babies weigh 150 to 250 g less
than nonsmokers' babies, and twice as many of the
former weigh less than 2500 g. Differences in weight
are in direct proportion to the number of cigarettes
smoked and are independent of other infant and
maternal factors known to influence birth weight.!

Funher information may be obtained from Jonathan E. Fielding. M.D.,
Ccmmmioncr, 600 Washington St, Botton, M A 02111 ((6171 727-1700).

Until recently, however, it had been difficult to
explain why observed perinatal mortality ratios
(smokers to nonsmokers) varied from lows of 1.0{ and
1.03 in sample sizes of 11,700 and 9800w to highs of
1.28 and 1.40 in respective sample sizes of 15,800* and
12,500,t41 with an intermediate value of 1.12 in a
sample of 19,000.*

A series of articles analyzing data from the Ontario
Perinatal Mortality Study of all single births in 10
Ontario teaching hospitals during 1960-61 indicates
progress in untying this Gordian knot. 1t The study
of 51,490 births, including 701 fetal deaths and 655
early neonatal deaths, supplemented usual clinical
records with interviews of mothers in the hospital, in-
terviews with anesthetists and attending physicians
and autopsy records.” Results relate perinatal mor-
tality to social, demographic and physical maternal
factors, prenatal care, histories of prior pregnancies,
complications of pregnancy, details of anesthesia,
delivery and hospital course and infant survival up to
eight days. The interviews of mothers included ques-
tions on the maximum amount smoked during
pregnancy, expressed as packages per day. The study
found that perinatal mortality was 27 per cent higher
in infants of smokers as a group than in those of non-
smokers. Risk, however, varied greatly according to
other factors, including maternal height, weight
before pregnancy, hospital pay status (public or
private), birthplace, age, parity, previous pregnan-
cy history and sex of the child. When simultaneous
adjustments for these variables had been made, smok-
ing less than one package per day increased
perinatal mortality risk by 20 per cent versus 35
per cent for smoking more than one package per
day.

Controlling for the same variables, the authors
found that the increased risk of both in utero deaths
and neonatal deaths is concentrated in the period of
20 to 28 weeks’ gestation. Increased neonatal mor-
tality rates seem to result from the increased risk of
very early delivery rather than lower survival at a par-
ticular gestational age. The authors estimate that 30
per cent of the excess perinatal death associated with
maternal smoking is due to increases of 25 and 24 per
cent respectively in placenta praevia and abruptio pla-
centae for those who smoke less than one package per
day and of 92 and 68 per cent for heavier smokers.
Other studies have also found an average increase of
28 to 48 per cent in these conditions for smokers.'**"

Crucial to an understanding of risk is the differen-
tial risk of smoking based on maternal characteristics.
The Ontario study found that the excess perinatal
death risks of less than 10 per cent were associated
with low parity, young age and normal hemoglobin.
By contrast, older mothers of higher parity who were
of public pay status or who suffered from anemia
(hemoglobin less than 11 g per deciliter) had in-

*Fof ncomUI ikilhi only.

tApproxIniile.
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creased perinatal mortality risks of 70 to 100 per cent
when they were heavy smokers.5 The characteristics
other than smoking that are associated with differen-
tial risk may. be important in reconciling the varying
risks to smokers observed in the large-scale studies.
Differences in population selected for study, as wdl as
different methods of adjustments to match smokers
and nonsmokers, appear to have contributed to
the wide variation in perinatal mortality ratios for
smokers vis-i-vis nonsmokers." In addition to the
growing evidence for adverse Iaje outlcomes of
pregnancy, a recent article in the JOUINal provided
convincing demonstration that pregnant smokers have
a significantly increased risk gf spontaneous abortion,
1.8 to 1.0, when compared to nonsmokers.” Not yet
fully explored are the combined risks of smoking and
alcohol ingestion, although there is no reason to
believe that this combination yields fewer adverse ef-
fects than the sum of those two behaviors. Also un-
resolved is whether the effects of maternal smoking
on fetal growth and development carry over into
childhood.

Although the risks recently reported need confirma-
tion by others, the growing evidence linking maternal
smoking to increased perinatal mortality argues
strongly for augmented attempts to apprise women of
childbearing years of the potential risk of smoking in
the outcome of pregnancy. The Surgeon General's
1973 report on the Health Consequences of Smoking
estimated 4600 perinatal deaths in the United Suites
annually as a result of maternal smoking.” Unfor-
tunately, despite a drop from 52 to 39 in the percen-
tage of men over 21 who smoke, the percentage of
women of childbearing age who smoke is growing.”
A careful cohort study of teen-age girls found that
the proportion of regular smokers among girls 15
to %? ﬁears of age had risen from 9.6 per cent in 1968
to 4 .Z per cent in 1974, and among girls 17 to 18,
an increase from 18.6 to 25.9 per cent in the same
period.”

Although too little is known about what motivates
smokers to stop, some evidence suggests that pregnant
women may be particularly susceptible to educational
and motivational technics aimed at cessation of sSmok-
ing. Several studies indicate that most women are suf-
ficiently concerned about the outcome of pregnancy to
adhere to medical advice regarding helpful and harm-
ful activities.”” One survey showed that 62 per cent
of young women smokers believed that smoking can
harm an unborn child; most reponcd that they either
had cut back (32 per cent) or had stopped smoking
(35 per cent/ during pregnancy.” The frequency
of contact between pregnant women and health pro-
fessionals provides an unusual opportunity for edu-
cation about the dangers of smoking and positive
reinforcement for reduction or elimination of this
habit.

The Massachusetts Department of Public Health
has made the following recommendations to help
reduce smoking among pregnant women:

Feb. 9. 1978

1. In the initial prenatal visit, physicians and
nurses :ihould include cigarette smoke in the usual
list of drugs that are known to affect adversely the
outcome of pregnancy and are to be avoided. Men-
tion may be made that during pregnancy, when use
of all pharmacologic agents is to be kept to a
minimim, cigarette smoke, which contains o>'er
1000 “drugs,” is of special concern.

2. Pregnant women should be told that evidence
to date suggests that they are at especially high risk
for detrimental effects of smoking on the pregnancy
if they have had a history of previous perinatal loss,
bleeding or placental complications, ifthey arc ane-
mic or if they are in the older age group.”

3. Physicians should consider obtaining a car-
boxyhtmoglobin or expired carbon monoxide level
on eweiry patient during the first prenatal visit. If
this test is performed, the patient shouh' be shown
abnormal laboratory results and told tlat the high
level, which poses a risk to the fetus, cun be lowered
to the normal range only by cessation of smoking.”
The success of cessation efforts can be monitored by
repeat testing at later prenatal visits. When levels
remain elevated, physicians should reinforce their
previous strong advice.

4. Any woman with bleeding at any time during
pregnamcy should be questioned closely on whether
or not she smokes, and the dangers of smoking to
the fetus rt emphasized.

5. Physicians should obtain a fist of reputable
local smoking cessation clinics and provide this in-
formai:ion to pregnant patients who smoke, with the
suggestion that these peer groups may help the
patients stop smoking.

6. Health facilities and physician offices should
not permit smoking in any areas where staff and
patienrs come in contact. Prominent “No Smoking”
signs, ithould be displayed in all patient areas, and
abstinence enforced.

7. illue Cross and commercial insurers should
consider inclusion of coverage for approved smok-
ing cessation activities in all subscriber contracts.
At a minimum, such activities for pregnant women
should become a part of standard master medical
coverage. Medicaid should also cover such
programs. Insurers should develop reasonable
criteria for vendors of these services that address
cost, program content, personnel and standardized
reporting on results. As an alternative, insurers
could consider reinforcing information on the
dangers of smoking generally by charging lower
premiums to those individuals and families who
would; sign a certified affidavit that they are non-
smokers. (This approach has worked with life in-
surance.)

The Massachusetts Department of Public Health is
recommending to the Federal Trade Commission that
the warning on cigarette packages be revised to read
as follow: “Cigarette smoking is hazardous to your
health and can cause fatal cancer, heart disease and

lune disease. Smoking during pregnancy increases the
r I e »«l if *br ’in



Abstract from Early Homan Development

RANTAKALLIO, P., University of Oulu, Finland

"The effect of maternal smoking on "birth weight and the subsequent health
of the child.ll (Early Human Development 2/If: 371-82, 1978)

"The effect of maternal smoking during pregnancy on birth weight was
studied in 12,068 births, the mothers in 1819 of which were regarded, as smokers.
The children of the smokers were compared with those of controls of similar
age, parity, marital status and place of residence. Maternal smoking reduced
birth weight in a dose-related nmnnpr. Birth weight was least affected among
young, primiparous mothers who smoked only slightly, a difference which was,
however, entirely caused by those mothers who stopped smoking for the last
3 mth of pregnancy, and this subgroup showed similar figures for postneo-
natal mortality and morbidity up to the age of 5 to those of their controls.

Postneonatal mortality was higher in the total group of the smokers than
among their controls, the primiparous or young mothers net differing in this

respect from the others, Morbidity up to the age of 5 was significantly
higher (p< 0.001) among the children of the smokers, the children of the

primiparas and youug mothers being affected in a similar way to the others.

The low birth weight infants of the smokers had a higher mean birth weight

and lower perinatal mortality than the low birth weight infants of the controls,
but morbidity up to age of 5 and postneonatal mortality were higher among

the smokers in respect of both low birth weight infants and others."
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Readers of Current Contentj® lire
prolmbly fumllinr with my feelings about
the smoking linbitJ.2 | particularly
dislike being forced to suffer the chok-
ing pollution so cosunlly created by
most smokers. On the other hand,
especially appreciative of smokers who
understand tny concern. Many otherj
non-smokers feel lhe sntne way. It
doesn't make sense to us that smokers
maintain  their » habit in obvious
disregard of its dangers and costs.
Nevertheless, this is not without nn un-
derstanding that the smoker lias a need
which can nt best be delayed only tem-
porarily. .

The dangers and costs attrlbuted lo
smoking are legion. Smoking is linked
lo n number of diseases: cardiovnsculor
disease: cancers of (lie thront, lung,
mouth, pancreas, and urinary bladder;
peptic ulcers; decreased fertility; mid
increased still-birtlis and .spontaneous

j sborlions..

j Society loses the most from the
j smokers habit. A few years ago the Nn-
i tionnl Institute of Drug Abuse (NIDA)
I published ait important volume on
esmoking behavior research. In this
work, on which | will draw heavily
below, Drynn Luce nnd Stuart Schwcit-
ter (UCLA School of Public Health)
slate that smoking results iu n major
drnin of the notion's economic re-
sources in both direct health care costs
end the costs associated wills lost earn-
ings due to sickness nnd death.3 Tlio

CURRENT CONTENTSM '
9 IDaby HICD

Nicotine Addiction i « Major
Medlcul rvolilcint Why So Much

Government lticrtin?

July 30. 1979

NIDA estimates that smoking-telaled
illnesses cost (he American public near-
ly J8 billion in 1975. Lost enm'ngs
resulting from smoking-related illnesses
and deaths totalled nearly SI8 billion.
Dy comparison the S170 million cost of
smoking-caused fire damage seems
small. Uul the Natlunnl Fire Prevention
and Control Administration says that
smoking-caused fires account for 47%
of all firc-relatcd deaths and injuries.*

Most smokers will agree that their
habit is dangerous and cosily. The ma-
jority of them wont lo quit but few are
successful. A. 1967 survey of adult and
adolescent smoking habits in Drilnin in-
dicated (lint 77% .of current smokers
want to stop.* However, only one in five
stops permanently. ,

Many non-smokers find it especially
ironic nnd annoying that smokers often
dislike the  bit. There is n common
view that smokers are simply weak peo-
ple with little will-power. This is n
distorted view of a significant medical
problem. Smoking Is more than just a
bad habit llint is socinlly and physically
unacceptable to non-smokers. Smoking
is n powerful physical addiction. I agree
with M.A.H. Russell, senior lectuicr
and honorary 'consultant psydiintrist at
Mnudslcy Hospital Addiction Control
Unit, UK, who asserts, "Cigaretle-
smoking is probably the most' addictive
and dependence-producing form of...
sclf-ndministered gratification known lo
mnn."& Unfortunately the evii' ’iicc is



egrowing ihm the statement is now equal-
ly applicable lo women.

I cringe when | recoil a recurring
scene from my youth. A beautiful young
woman, dressed as a cheerleader, would
stand on Ihe conier outside my high
school giving away sample pockets of
cigarettes. Her supply was inexhausti-
ble: she was never empty-handed. She
and her colleagues were the predeces-
sors ol the drug-pushcrs who now per-
vade the educational establishment.
Whether she realized it or not, she was
pushing the powerful addictive drug
called nicotine.

Unfortunately, most people do'not
acknowledge this addictive aspect of
smoking. In fact, the 1964 Surgeon
General's Report alleged that smoking
is not an cddiction because "there are
no withdrawal symptoms, no tolerance
is developed, nnd no anti-social be-
havl it is elicited."7

Not surprisingly, the Tobacco In-
stitute in Washington, DC, the'chicf
lobbying group for lhe tobacco in-
dustry, also maintains that smoking is
not an addiction. Ann Browder, assis-
tant lo Ihe president of the Institute, ex-
plains: "If nicotine is addictive, wc
wonder why 30 million people have
given up the habit since 1964. Cigarette
smoking is not nddicting, as opposed to
being habituating, in that nn individual
who began smoking a pack or a pack
nnd a half a day doesn't have lo increase
thnt consumption in order to satisfy (he
desire tu smoke. Our stand Is certninl;-
thai it is habituating but not addictive.'7l

The distinction the Tobncco Institute
draws between habituation nnd addic-
tion hns been called artificial by (he
World Ileallh Organization (WHO). In
its reports, WHO hns replaced both
terms with a single term: drug depend-
ence.7 Since the 1964 Surgeon General's
Report was issued, there has been con-
vincing research to show that at 'rust
one component of tobacco, nicotine, Is
a dependence-producing drug, ns de-
fined by WHO: "a drug having the

capacity to produce t stale of psychic or
physical dependence, or both.™

WHO defines drug dependence as V
stale, psychic nnd sometimes physical,
resulting from the Interaction between a
living organism and a drug, character-
ized by behavioral und oilier responses
that nlwnys Include n compulsion lo
lake Ihe drug on a continuous or period-
ic basis in order lo experience its psy-
chic effects, and sometimes to avoid (he
discomfort of its absence [withdraw).
Tolerance may or may not be present."7

Tolerance Is indicated when the ad-
dict becomes accustomed to the initial
effects of lhe drug. Also, it usually In-
volves n physical change of some kind in
the addict. In its third report on smok-
ing nnd health, the Knynl College of
Physicians slated that nicotine fits the
definition of tolerance: "When inhaling
cigarette smoke for the firs! time most
people have symptoms such ns pnlpiln-
tions, dizziness, sweating, nausea and
vomiting.... If (hey continue to smoke,
they acquire a tolerance to nicotine,
and over a period of two or three years
the smoking pattern usually changes so
ns to allow a high intake of nicotine....
The metabolic type of tolernnce also oc-
curs, in that smokers metabolize nico-
tine more efficiently than do non-
smokers."10

Withdrnwnl  symptoms nre those
"which follow sudden withholding of n
drug to which n person hns become ad-
dicted."1l (p. 1483) The regular smoker
feels withdrawn! symptoms an hour or
two after his last cigarette. Stnnley
Schnchter, professor of psychology at
Columbia University, observe* "Re-

strained smokers nppenr to be chroni-.

cnlly more irascible, to nibble more,
and to have poorer concentration thnn
unrestrained smokers.”!2 Russell adds,
"Such  lwithdrawal) symptoms ns
depression, anxiety, restlessness (and)
intense craving,..have frequently been
described.... More recently, objective
physicnl withdrnwnl effects linve been
clearly demonstrated nnd include sleep
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disturbance, sweating, gastrointestinal
chnuges, drop in pulse rate nnd blood
pressure, disturbed time perception..,
impaired performance al simulated
driving...and EEG changes."3

Jerome icffe, professor of psychiatry
at Columbia, points out that society is
unwilling to recognize these withdrawal
symptoms us signs’ of Illness. Jaffe
reported, "liven ’where revere with-
drawal phenomena' do occur...society
generally has taken the view that such
signs and rymptnms are 'mirrnM' and to
be expected under the circumstances.
While .Ycmulousness following abrupt
withdrnwnl of alcohol,' or nutonomic
disturbances from withdrawal of opiates
are equnlly to be expected under the cir-
cumstances, they nre. for some reason,
not regarded as equally 'nonnul under
Ihe circumstances' and nre viewed ns
representing signs of illness.” 13 In short,
alcohol addiction is now viewed ns nn
illness (it wasn't nlwnys) but smoking has
not yet reached thnt singe in the public’s
perception of ihe problem.

Smokers nre compelled to smoke to
avoid the disagreeable symptoms of
withdrnwnl. Compulsion is "an irresist-
ible impulse to perform some act con-
trary to one's better judgment or will."*e
(p. 332) Not only did 77% of the British
smokers surveyed in 1967 want to quit
but they nlso gave good reasons for quit-
ting.3 Smoking cnuses physicnl hnrm
and discomfort, is expensive, and is in-
creasingly disapproved of by other peo-
ple. Since ci, one In five of those
surveyed quit permanently it is clear
thnt the majority of smokers net against
liic.r will and belter judgment. For
them, cigarette smoking is a compul-
sion.

I can't avoid mentioning here n cer-
tain wontnn Ph.D. who makes frequent
TV nnd public nppenrnnceson behalf of
the Tobacco Institute. She is one of
those one in five who smokes out of free
will. She Is well paid to convince
smokers that they should‘cling lo their
linhi: In spite of the statistical evidence
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that smoking Is disease related. None of
those statistics applies to them, she says.
My contempt for such misuses ol sci-
ence Isdifficult lo express briefly. While
it may not matter what she says to
today’ smokers who cnit'l quit even If
they want to. It does matter that she
convinces "individuals who haven'!
started smoking Hint tl.ey may be ex-
empt from the Inws of probability.

Like other nddictive compulsions,
cigarette smoking leads to antisocial
behavior when the available supply is
restricted. Gwendn Blnir, writing in
Mother Janes, claims: "Data from Ger-
many after World War Il indicates that
even under conditions of extreme depri-
vation, nnd in situations where food ra-
tions were under 1,000 calories n day.
smokers mstill  bartered eats for
smokes.... Smokers' need for cigarettes
was so overwhelming that some nlso...
prostituted themselves or stole other
goods that could be traded for ciga-
rettes.'n

It should be obvious thnt cigarette
smoking is not a minor vice. Nicotine,
"the most powerful pharmacological
agent in cigarette smoke,"13 is in the
same chemical family ns the poison
strychnine, the medicine quinine, the
hallucinogen mescaline, nnd lhe nddic-
tive pain relievers cocaine, opium, mor-
phine, codeine, nnd heroin. Russell sug-
gests thnt nicotine is addictive because
it stimulates the liypothnlnmus, which is
considered to be (lie "pleasure center”
in the brain, lie sintcs, "ft is likely Hint
the special feature of dependence-pro-
ducing potential possessed by some psy-
clionctive 'drugs [including nicotine)
rests in their ability to either directly or
indirectly Influence lhe hypothalamic
reward system."3 He claims thnt stimu-
lation of the hypothalnmus is n more
powerful reinforccr of behavior than
hunger, thirst, nnd sex.3

Some researchers now believe thnt
nicotine is the most powerful addictive
drug. Russell nlso quotes n survey In-
dicating thnt 85% of those who smoke
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more (linn ri/lu» cigarette develop n
dependence on nicotine.5 Tlius, nico-
tine nddiclion Is esInblished even more
quickly (linn heroin addiction..

Robert Dupont, former director of
the NIDA, estimates thnt ncnrly 70% of
people who ever smoked (and are still
alive) still smoke on a regular basis.!4
He compares this to less than 15% of
people who ever used heroin nnd arc
still alive nnd addicted. Once estab-
lished, tin* smoking habit is harder to
break than addiction to heroin. In fact,
heroin addicts consider nicotine to be
more "needed" than heroin. In 1974,
278 British opiate users were asked to
list n number of drugs in subjective
order of greatest personal need. They
rated nicotine above heroin, metha-
done, amphetamine, barbiturates, LSD,
cannabis, alcohol, nnd tea or coffee.5
I'll have more to say about coffee in a
future essay.

There are several reasons why nico-
tine is more addictive than other
dependence-producing drugs. First, the
beginning smoker inhales nrotind 200
pulfs of nicotine-rich smoke in his or
tier first pack of cigarettes. The heroin
user starts off with only one or two shots
n week. The paek-n-dny smoker "shoots
up"” more than 50,000 nicotine puffs in a
year! llchavioral psychologists agree
(hat the strength of a habit increases
with the frequency of its reinforce-
ment.5 16 Nicotine forms the most ad-
dictive habit because it is reinforced
most frequently.

A second fnclor affecting habit
strength is the timing of reinforcement.
After he.oin enters tlte bloodstream
through intrnvcnous injection, it tnkcs
almost M seconds for it to reach the
brain. Nicotine enters the bloodstream
through the lungs—it takes only eight
seconds for it lo renclt (lie brain and pay
off its pharmacological rewards.5 The
Australian Council on Smoking nnd
lleallh says this rapid absorption ex-
|""'1.is way nicotine is so much more de-
pendence-producing than Mcoltol nnd

other drugs.16 | suppose when you nre
addicted, six seconds faster can seem'
like a vast improvement.

Third, cigarette smoking is a socially
accepted habit. The Roynl College of
Physicians contrasts the role of cignrollc
smoking with alconol nnd barbiturate
use in society. “Most people who drink
alcohol or take sleeping pills nre able to
do so in modcrution or on special occa-
sions and can tolerate periods without
them. It is only a small minority who
become alcoholics or addicts. Further-
more, dependence on alcohol or bnr-
biturntes usually occurs in settings of
psychological or sociul difficulty. With
cigarette smoking the situntion is
altogether different. The most stnble
and well-adjusted person will, if lie
smokes at nil, nmost inevitably become
dependent on the habit."10

As any cigarette smoker will tell you,
it is much harder to kick the habit than
to acquire it. Since the 1950s, when
public withdrawal clinics first opened in
the Scandinavian countries, there have
appeared almost ns many smoke control
programs ns there arc brands of ciga-
rettes. Jerome Schwartz, chief of health
carc research at the California Deport-
ment of Health, Sacramento, classifies
the variety of smoke control programs
into nine categories: individual counsel-
ing by health professionals; educational
programs sponsored by schools or com-
mercial groups; group control activities
sponsored by volunteer associations,
foundations, commercial groups, nnd
health departments; mcdicnlinns used
lo help smokers overcome their habit
nnd withdrawal symptoms; hypnosis;
behavioral conditioning; sell-eonirol
procedures; mnss-ntcdin programs on
the risks of smoking nnd wnys to kick
the habit: nnd community efforts to In-
volve neighborhoods nnd ,cities In
cduc.V' nal programs. I7

Give, the evidence for physical
dependence on nicotine, you would
think that smoke control programs con
centime on handling withdrawn! pro'/-
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lents. However, most do not. It Is no
coincidence that these smoke control
programs show disappointingly low cure
rntes. Schwartz surveyed 123 smoking
cessation programs nnd found thnt only
oiic-nrth Itiul success rales of <!()% or
better. Nearly one-Imlif ol the programs
hnd success rates of 21% or less. This
would seem to be the expected rate
based on the British data. Only three of
the programs In tho survey claimed suc-
cess rntes higher tlthn 70%.17

Edward Lichtenstein, professor of
psychology at the University of Oregon,
liugenc, admits that behavioral pro-
grams nre generally unsuccessful be-
cause they ignore nicotine dependence
as one of lhe more important clinical
aspects of smoking behavior. He says,
"Most social learning workers, in-
cluding myself, consistently ignore the
implications of n Inrgc body of research
which suggests that nicotine isa primary
reinforcer for smoking nnd thnt, nt least
for lieovy smokers, there arc internal or
physiological stimuli thnt drive the
smoking habit.... The challenge for
social lenniitg workers is to incorporate
this information on physiological pro-
cesses into trcnlment programs. At
least, we should probably ccnse trying
to persuade smokers thnt their hnbit is
entirely or even largely under externnl
stimulus control."18 (Incidentally, n
social learning worker Is a psychologist
who studies the situational nnd en-
vironmental factors influencing n per
son’s behavior.)

The Five-Day Plan, organized by the
Seven-Day Adventist Church, uses the
educational nnd group approach. While
it acknowledges nicotine ns nn addictive
drug, the Plan encourages people lo
overcome their hntiil by chnnging their
ntlltudcs toward both themselves nnd
cigarettes. V.li. Gardner, medical di-
rector of lhe Five-Day Plan nt Ihe Phila-
delphia Belter Living Center, explains,
"We strongly follow concepts of
nicotine ns nn addictive drug with very
definite withdrnwol symptoms. The plnn
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is designed to minimize these. The with-
drawn! symptoms clenr up in less tlinn
one week ir no cigarettes arc used. We
get together each day to support each
other during the few days of withdrnwnl.
During this time, focus Is placed on
changing altitudes—lownrd the eign-
rcttc und towards oneself. The cignrelte
must not be looked upon as n reward or
its denial n deprivation. New health pro-
moting behavior gives a new self image
in which smoking is out of character. It
is these changed attitudes that nre of
renl help in preventing nreturn to smok-
ing, for the psychological craving per-
sists even nftcr the physical withdrawal
symptoms hove cleared."19

Smokers in the Five-Day PInn nttend
five consecutive group-therapy sessions,
ench lasting one nnd one-hall hours.
Sessions include lectures, films, and
discussions on the psychological aspects
of the smoking hnbit nnd ways to over-
come it. The Five-Dny Plan also en-.
courages physicnl fitness exercises,
balanced diet, hot nnd cold showers,
and abstention from ten, eolfee, and
alcohol. A series of monthly follow-up
meetings is organized to make sure that
those who hnve quit or cut down on
Ihclr smoking continue lo do so.

During the five days or treatment,
between 70% and 100% of lhe par-
ticipants stop smoking. But, Schwartz
pbints out, "Follow-up reports indicate
thnt recidivism is high.... In-rcsidencc
treatment nt the Seventh Day Adventist
Church's facility ir, St. Helena, Califor-
nia, showed 35% cure rntes n yenr after-
ward."17 Dntn from ten Five-Day Plnn
programs in different parts of lhe world
show cure rntes ranging from !'h% to
40% nfter periods mngliiR from six

.months lo five years 17 Again wc find

thnt only nbout one in five can break the
habit. Evidently, the chnngcs in attitude
nnd self-image nre lest pcrmfuient than
the persistent physiological craving (or
nicotine.

The Smokenders program uses n be-
havior modification approach to help
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‘the smoker kick Hie hnbit. The program
is designed with nicotine addiction in
mind. Participants are given "assign-
menu"—things to do which physically
and psychologically recondition them
for withdrawal. Lois Rofalko, Vice presi-
dent fur program and training ot the
Smokenders headquarters in Phiilips-
burg, New Jersey, explains,."We do
things to deal with the physiological
withdrawal in advance. It happens
gradually so that on the day when the
member stops smoking he doesn't have
ihe physicnl trauma of ‘cold turkey."'20
Cold turkey is the abrupt cessation of
drug iuluke, at which time the drug user
begins to feel symptoms of withdrawal.

Participants in Ihe Smokenders pro-
gram attend eight weekly sessions, each
lusting two hours. The first five sessions
nre smoking sessions—participants enn
smoke as much as they choose. But
participants must stop smoking com-
pletely on lhe day nftcr the fifth session.
The Inst three sessions arc reinforcing
meetings thnt prepare reformed smok-
ers lo live without the habit. As long as
people are not smoking they can return
after the program ends for continued
reinforcement.

The gradual nnd "painless” modifica;
lion of smoking behavior makes Ihe
Smokenders program one of (he more
successful methods. Rufnlko claims that
80-85% of those who complete the pro-
gram arc not smoking nt all nt the end of
eight weeks. At the end of one year,
70% of those who quit smoking in the
program arc still not smoking. These
data have not been confirmed by in-
dependent reviewers. Let's hope it is
true.

Any program thnt tries to change
smoking behavior faces a number of
problems from the start. First, little hns
been done to identify tried nnd true
smoke control techniques, Instead,
tescurchers arc Influenced by currently
popular ideas. Lichtenstein stales, "The
complexity of smoking permits a wide
variety ol soclol learning strategies nnd
tactics lo he applied. Unfortunately,

0

choices often seem to depend on cur-
rent fads or trends rather than flowing,
front a clinical and empirical analysts of
smoking behavior itself."!8

Also, behavioral smoke control pro-
grams must treat a large number of
variables. Phoebus Tongns, cMef. psy-
chologist at Jlic Knlser-JermunonM
Medical Center, snys, "[Smoking] Is
under the control of such a greut
number and variety of discriminative
stimuli and reinforcers (hat the task of.
eliminating it for long periods of time Is.
immensely difficult as every research
study has shown."2! Lnstly, the number
of vnrinbles is multiplied by the number
of individual smokers. John Pinncy, di-
rector of Health, Education, nnd Wel-
fare’s Office of Smoking nnd lleallh,
remarks, "If weve got 53 million
smokers, we've got 53 million different
kinds of smokers."22

Treating the cigarette hnbit ns a phys-
icnl addiction makes the problem of
kicking the habit simpler. Instead of
balancing hundreds of behavioral stintu-,
li nnd rcinforcers, the researcher can
concentrate on the relatively few physi-
ological motivations behind nicotine de-
pendence. Pinncy snys, "If wc can find
some common denominators between
[smokers]—biochemical or otherwise—
then that will help."2

SchnslUer, suggests one such oio-
chemical common denominator. He
was interested in the smoker's claim that
smoking is nnlming in stressful, anxious
situations. Using a number of experi-
mental subjects nnd strategics, Sclinch-
ter found thnt "the smoker's mind is in
the bladder," 12 Stress results in making
the urine more acidic. When (he urine Is
acidic nicolino is flushed out of tl.o
body. The smoker begins to feci with-
drawal symptoms ns the level of nicotine
in the body decieases. “When the urine
is alkaline, only one fourth ns much
nicotine is excreted ns when the urine is
acid; this is cxplninud by the fact that
nicotine bnso is renbsorbed from nn alk-
aline urine."12

Psychologist James Fix at the Unlver-
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sity of Nebrnskn in Omaha thlnki this
biochemical fact can be prncticaily ap-
plied lo kick the smoking hnbit. Fix and
co-workers divided a total of 42 subjects
into three groups. One group took daily
supplies of sodium bicarbonate, which
decreases the acid content of the diges-
tive system. Another group look vltn-
mlo C, which raises the acid content.
Tho third group took a placebo.2

After five weeks, Fix reported "totally
astonishing” results: "The blcarbonntc
group's average daily consumption
dropped drnstlcnlly to 0.14 cigarettes,
while the vitumln C group and placebo
groups went to 7.8 (up slightly from the
fourth week); moreover, bicarbonate
Inkers proved more likely to abstnin
from smoking for a 48-hour period."2
Fix cautions that these results nre
preliminary, since many variables were
not controlled in the experiment.
However, they are encouraging enough
to support the original idea that in-
creased nlknline content makes the
craving for nicotine less compelling.

There is good reason to be excited by
Fix's advance in :smoking control
research. Any ndvnncc that docs not de-
pend upon n behavior modification pro-
gram is bound to be vnlunblc. It should
encourage basic rcscnrch scientists nnd
others involved in clinical research
because n cure for (lie disease is at-
tainable. Whether wc nre coming closer
to n cure Is debntnblc. The Austrnlinu
Council on Smoking and Hcnllli asserts,
"An effective cure [for smoking] would
rnnk with the discovery of penicillin in
its effect on the health of mnnl!nd."|ft
Russell adds, "The effective con rol of
cignrcltc smoking is potentially the most
important health measure thnt is likely
lo be open to us for Ihe rest of :I;"*cen-
tury."5 ’ I m

Rut it will not be enough to cure
smokers of their addiction to nicotine.
It is even more Important to prevent
people from getting hooked in tho first
place. This involves changing society's
altitude toward the smoking hnbit. Re-
cently, WHO’ Expert Committee on
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Smoking Control recommended that
"nonsmoking be regarded as 'normal so-
cial behavior' nnd (that) governments
....step' up nntismokiag legislation lo
ostnhllsh that objective.... The purpose
of NiiuikIng-ciiiitroi measures is not to
punish lhe smoker imt lo> encourage
recognition of non-smoking ns the
norm."24 Perhnps when the smoke
clears a bit society may see the wisdom
iu this position.

* Not only would it be illegal for ciga-
rette companies to dispense samples to
adolescents, but the government would
lie ready lo discourage tobacco grow-
ing. One cannot ignore If; economic
significance of the cigarette industry.
Cigarettes will be produced even if nil
forms of advertising nnd promotion are
banned. Tobacco production will stop
only when n better use for tobacco crop
land is found. This is difficult to achieve
because thousands of small fnmicrs
derive high income from a few acres of
lolmcco. The complicated nature of
agricultural politics makes it doubtful
llImt we would curtail tobacco farming
to eliminate "the most lethal of all
breathable pollutants."16 Consider how
difficult it hns been to prevent produc-
tion of the poppy plants needed to pro-
duce heroin.

The tobacco industry is well aware of
society's changing attitude toward the
cigarette habit nnd of the increasing
restrictions on cigarette advertising mid
smoking in public places. As n result, it
lins turned to Third World countries in
order to holster declining sates, IlInir
points out that the Third World market
is ripe for exploitation because it is
“enger for symbols of Western nffhiencc
nnd still unencumbered by health nnd
advertising regulations.” 14

Another recent article noted thnt the
US government is helping the tobacco
Industry market cigarettes to the Third
World nt *«d same time it helps In
nllcvinte malnutrition there. "Fcrhnps
tho mo :t cynical foreign use of tobacco
by the United States hns been the inclu-
sion of tobacco in the..."Food for Fence’
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program of concessional agricultural
salesjo needy countries. Thissupposcd-
ly liumanitnr'wy aid program has been
mnnipulnted...to get rid of unwanted
domestic tobacco surpluses, to intro-
duce (oreignei to US tobacco in hopes
of nurturing a future commercial
market, and to provide aid to polilicnlly
favored governments."26

Out the Third World countries nre not

ns ignorant as the tobacco industry .

hopes. China, the world's lender in cign-
rette production, recently acknow-
ledged lhe link between cigarette smok-
ing and cancer. "The government’s first
anti-smoking effort is aimed at discour-
aging lhe young from taking up lhe

habit.... Tire reason for the push may .

not b' hard to find; the World Health
Org _*.lon estimates that cnnccr is

.he leading cause of death in Chinn."* In

Egypt, where smoking has increased
tenfold in the last two years, cigarette
advertising has been banned from
television nnd smoking lias been
restricted in theaters and on plnnes.
Cairo’s English-language newspaper,
The Gazette, angrily observes, "The
tobacco industry, like lhe arms in-
dustry, is looking increasingly lo the

vast Third World for what sensible peo-.

pie would coll suckers with a death in-
stinct."™*

While the tobacco industry here and
abroad will not be dissuaded from
pushing nicotine in Ihe Third World,
lhe US government can be. Lest anyone
be left with the impression thnt it is only
the profit-minded capitalists who nre
guilty of indirect mass murder through

.moking-induced disease, let me remind

you thnt the smoking habit is cqunlly
tolerated, supported, nnd prevalent in
the socialist countries. Clearly it is n
problem thal is not going to be solved
by cliches.

It is also clenr that the amount of!

research directed H a solution is pitiful- (

ly small. The total research budget this

fiscal year for the NIDA is J4B million; |
only SI.7 million of thnt L? going into!
smoking research.*6 Not only should |
there be direct allocations to basic and '
applied research from tobacco revc- j
nues, there should also be allocations j
In' prevention programs nnd (rent- !
nients. Two bills, now in the Pennsyl- j
vania General Assembly, would nllocatc ;
funds from the sales of cigarettes for j
such worthwhile programs. One would
place a I cent PEI nnck lax on cigarettes |

to be paid to the Pennsylvania Cancer >

Control and Research Fund.27 The j
other would place c | cent per pack tax i
on cigarettes to be pnid to (he state's
Department of Health for grants nnd
low interest lonns for the payment of
cancer treatment.26 Let us hope that
these bills and others like them will be
passed. .

I do not deny thnt | feel strongly
about this issue. My father nnd three of
my best friends died of smoking-related
dlscnses. Every one of them would have
supported every effort, financial ndd
otherwise, that would nssurc future gen-
erations would be spared the agony of
cmphysemn nnd other smoking-induccd
diseases.

At the same time we need to
recognize thnt the smoking problem Is a
very complicated issue. Simplistic for-
mulas for resolving the complex issues
involved nre not enough. While | would
never support legislation to outlnw ciga-
rette production, there Is not ndoquntc
moral justification for cigarette produc-
tion merely bccnuse people wnnt it. The
tobacco industry hns nn obligation to
help support research thnt will produce
disease-free alternatives for future

generations.
Oi»an

. Garllcld E. An old admonition (with a now meaninglfrom non-tmokeris'Llvel and Lei

h female smoking female machismo? Vo, .
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Crime Line Inc.isa’ .

ill contributions to it By MICHAEL COHERN TontyM ariatihe bifests esebad ofdm snhokes?? Are non-smokers

During the last week | have been Inundated by propaganda ridiculed for not smoking? Are non-smokers harassed and houn-
from anti-smoke lobbyists. | would like to tell you what has ded to smoke by smokers? Do smokers get the best tables In
transpired to me during this last week that has me wonderingwhy  restaurants segregating smokers from non-smokers? Cansmokers
no one has looked at the other side of this one-sided debate. ., It was at this point that | finally realized that they were no

Late last week as | sat having my morning coffee downtown, | , longer sitting next to, or even near me —they had moved,
~eart™ o people discussing House Bill 84 (an amendmentto ex-  Yesterday morning, again having my morning coffee - 1 was

law on smoking In public places, to Include places of em- handed a peUtion for support of the anti-smoke HB 84. Ah-hal In
Pl°yment)-1asked H” ey smoked. They most certainly did not. I it, was {he statement that smoking was harmful, increased em-

- asked if any of them drove a motor vehicle. One wouldn’t answer, r pioyer costs (through higher costs for health, fire and life in-
» but the other told me ihe owned a "74 V. | asked If it used oil. surance, as well as worker compensalon coverage.) The person
She said it smoked a littie, that handed it to me must have already heard of me, though,

e Internal Revenue
ie Line activities is
emember. e

bout Juneau Crime
mpire at 586-3740 or
luneau Police CaDt
\1nglra Qfaio Tmnnpr

mol, |

-V -

i % "lsn t this a liti< Hypocritical”” | asked. "A car puts out more  pecause he didn't stay to debate the petition. A clear case of hit-
I I~ __pollution and snoke in one hour than a smoker does in a month! and-run! j
" J ® ' Ever have an secident? Howmuch property is damaged each year '

Now about the peUtion; someone hasn't done their homework,
obviously. Anyone who ever smoked knows that it is far more
dangerous to tell a smoker he can't smoke than to let hivi smoke!
Whgwants an angry smoker, suffering from withdrawal, to work

r<by drivers? How many ’Innocent’ people are hurt every year?
I Ever known anyone to die from an accident? These are typical
» complaints of non-smokers to smokers," < i .. .

| She suddenly she realized she was late for work, and promptly

i qu‘hge‘ﬁe% %orning, I hearc! ayo)El)n(g man voice thtgjlp\)/inion tthat’ And \J/mdwill'bay all the lost man-hours a worker wiLhave If he

I smoking in public was terrible, as he had to smell It. ' . or she has to stop working to run to an obscure, hidden-away
"Have you ever had to set next to a drunk? Does he smell bet* * smoke room for 5 to 10 minutes, every time he or she wants to

” ter?" | asked him. "What about a woman who uses so much per- smoke? What smoker cart concentrate on their work properly

* fume she makes you choke at twenty feet? Ever smell someone when they are suffering physical as well as mental withdrawal?

\ who doesn't shower very often? What ,about sitting next to The costs for these lost minutﬁs will far outwelght any minor ad-

' someone with bad breath??* He iwasn’j so nice. Instead of him ditional insurance costs. Ite A

N-

OiMJtyNEA.me 3C

tenElizabeth, But | )m

leaving, he told me where to go.

r» -t Afew days later, I met two ladles talking about the "foul air 4 personal infornvion, Jusi general Information.) | heard her say
\ around people that smoke." One said she had "rights" to clean that more than V percent of the patients at her hospital do not.
- air. | told her foul air came with industry, cars, blr citiesand even smoke. Hmmm Perhaps people should smoke to lower over-
scioier oM oo refuse burning —as well as atiny bit from cigarelies. crowding of ou -hospitals. Maybe non-smokers are the principal
o AATIA Rights? Doesn’t everyone have rights? It was quoted (Incorrec-, cause of exhoibitant hospital costs: (If they smoked, there
m a weoe | tly) that only 40to 45 percent of the population smoked. What is It wouldn’t be as many In the hospitals.)

I don't really believe that last paragraph, but any honest person
must admit, the statements are Just as reasonable as most com-
plaint" non-smokers have against smokers. Come to think of it, if

rrh L AIEgy AT -, that they are not saying? Only tiat this figure represents
é&ﬁ%(mﬂm_lm 1, everyone, regardless of age. The true fact is well over S0 percent.
. ZOMIOVWATI4 v} of the adult population smokes. The minors don’t count, a3 they

v n:g’g " can’t legally purchase cigarettes anyway, So why is the minority, you check our hospital you will find the majority of ill patients is
MAH U1K RiflI ON RATKS . (of voting age) telling the majority what it can or cannot do? . there because of auto accidents, alcohol-related diseases and acci-
(PoyowoMad>=conly) .t . Doesn’tthe majority rule?m ., ) O ) dents and Infections. Very few patients are there from tobacco

A Hveili § aly 33430 Smokers are already cornered, .-restricted, punished and related problems. <

] PagiNe aaktUvin - regulated. Arc non-smokers? Can non-smokers get a ticket for; What have | been saying? Listen to me, please. | firmly believe

mard rdic | abstaining in certain public places? Are there smoking areas that we ail should take a closer look at the other side of HB 84. Is

where non-smokers are not permitted? Do airlines save the ma-  this a minority trying to force a majority to do their will? Wil this

.V Today, at lunch, I listened to a nurse describe her patients. (Not.

related actlviUes., Again, we Juneau

In Defense of Smokers

bill hurt more than it helps? Will it save Alaska money?

I believe each of us has some habit —eating too much, drink-
ing, foul or abusive Ianguagﬁ, drugs, unmentionable sexual diver-
sities, or any number of other problems. How would you like to
be harassed because of yours?

I find it incredible that a society that accepts the murder of the
unborn, the public drunkenness and many other far more serious
probllems should attack the personal rights of an individual to
smoke. -

Let's quit finding fault with others or their habits. Everone has
a habit. What’s yours? Cars? Alcohol? Drugs? Are these really
safer than smoking? | think not.

Cigarettes are not the No. 1 preventable killerweve been lea to
believe. Cars are. Followed closely by alcohol. Then abortions.
Then possibly tobacco. So should we ban the car? What about
alcohol? (That was done once. An)éone remember prohibition? In-
creased crime, V'jlence, even bloodshed. Did It help? VMl
prohibition of cigarettes produce the same effects? You bet!)

Perhaps we should ban obnoxious perfumes, outlandish
cosmetics, people with bad breath, or maybe blue-eyed people
with blue suits. Tax collectors are offensive — let’s ban them!
How about nasty teachers? Why not make cuss-rooms for all our
foul-mouthed friends?

Or should we just stop to realize that the anti-smoke campaign
isjust as ridiculous as those already mentioned?

Honorable members of the Legislature, | ask that you re-
evaluate this highly volatile topic. I ask for rejection of 11B 8 In
itsattack on personal freedom. If you feel you cannot support this
opinion, at least leave it up to the people, those who elected you.
Let us decide. ..

Again | ask, let this be put before the people —or reject this
willful destruction of personal freedom.

Every Alaskan concerned with the erosion of our personal
human rights, should be upset with this House Bill 84, not just
smokers. Today, it’s smoking. What rights will be under attack
tomorrow? If you feel this is an attack on your personal freedoms,
contact your local representative snd senator today. Let him
know how you feel —today! Tomorrow may be too late. The ad-
dress to write is:

Senator John Q Public
Alaska Legislature
Poucli V

Juneau, 90811
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COLLECTIVE BARGAINING

scope of the major issues that the participa-
tion teams are empowered to address. As
the parties' statement of the terms of their
Experimental Agreement puts it:

"Appropriate subjects, among others,
which a Team might consider include: use
of production facilities; quality of products
and quality of the work environment:
safety and environmental health; schedul-
ing and reporting arrangements; absentee-
ism and overtime; incentive coverage and
yield; job alignments; contracting out; and
encrgv conservation and transportation
pools."

St. John cautioned in his Arden House
remarks thal "the bottom line for the plan
won't be determined for many years." He
also said that a “crucial® dement in the
plan's success will be "effective problem
solving through the better communications
approach” of the teams.

An advantage of the stress on resolving
these issues at the local plant level, he
noted, is the flexibility of response this pro-
vides. The teams “will have the ability to
deal with problems at the local level that
may be unique or otherwise special to that
particular department.”

In the plan, the parties suggest that tneir
experience in collective bargaining, al-
though *“successful” in many respects, has
been disappointing in the resolution of
“many problems ... at the work site."
These "are not readily subject to resolution
under existing contractual programs and
practices. . according to the parties.

They indicated that the joint team attac'-
on such problems “is an essent
dient in any effort to improve the eiicctiv,.
ness of the company's performance and to
provide employees with a measure of in-
volvement adding dignity and worth to
their work life."

Study on Employer Anti-Smoking Programs

About 15 percent of the nation's busi-
nesses have programs to encourage and
help workers stop smoking, according to a
study prepared for the Department of

anti WetfanT

tablished those policies after release of the

first Surgeon General's report in 1964.
Companies responding to the NICSH

survey ranked smoking programs third

\ among health education and promotion ef-

he study, which surveyed top-level \ forts, following high blood pressure and

management and medical officials in 3,000
I''S. firms, found that one-third of the
companies are interested in developing or

panding smoking and health programs

for workers. -

/ The National interagency Council on
Smoking and Health (NICSH), which con-
ducted the survey, ..aid cigarette smoking
accounts for S5 billion to S8 billion in di-

rect health carc expenses and another SI2.

billion to oillion in indirect costs for
lost productivity, wages and absenteeism.
_ whcr pf* ~
companies have policies that restrict or
prohibit smoking in the workplace, said
MCSH, a coalition ol mote than 30 public
and private health groups concerned with
(educing smoking.

"Most policies had been initiated by
management, and policies were most fre-
quently applied to blue-collar work areas,
where smoking often poses a safety as well
it a health hazard," NICSH said, Accord-
ing to the survey, 65 percent of the firms es-

" weight control programs. Larger firms are
more likely to have smoking programs,
NICSH said.

Most workplace smoking and health pro-
grams are operated in-house, with distribu-
| tion of materials on how to stop smoking,
physician counseling and other health pro-
fessional counseling, the study found.
[Most firms use their own staff to adminis-
er the programs and support activities with
‘existing medical resources rather than sep-
arate funds, the report said.

Of the companies interested in develop-
ing or expanding worker anti-smoking pro-
grams, more than 70 percent said they
would like assistance. One-third of the
companies responding to the survey said
they are unsure at present whether they
want to begin or expand worker health pro-
grams.

More information on anti-smoking ef-
forts ar.d copies of the survey arc available
from NICSH. 291 Broadway, Suite 1005,
New York, N.Y. 1000S, Tel. 212-227-4390.

—






STATE OF ALASKA
PRELIMINARY STATEMENT OF FISCAL [IMPACT

8ill No: House Bill 85 Date on Bill: imom .
+illef"An Act relating to the Alaska permanent fund (AS 37.131 and repealing tht» permanent fund

Loonsor: divident program (AS43.23); and providing for an effective date.l
@squestor: St. Affairs, Judiciary and Finance Sponsor: Rep. Szvmanski

1. Estimated fiscal impacts on:

a. Exoenditures: Millions
FY 83 FY 34 FY 35 FY 86
Capital. $117 mill.
Operating
Total $117 mill.

b. Revenues:
Revenue | | 1 |

2. Source of funds to offset fiscal impact of bill:

Assumptions:

Bill takes effect immediately, and is retro to January 1, 1983. The
$117 million figure is an approximate of the assets from the PFD that
would now transfer to the Alaska permanent fund upon the bills effective
date, taking in funds from FY 80, FY 81, FY 82, and FY 83 to date.

Oilsclailirl-

This statement has not been reviewed by the OMB in the Office of the Governor. It does
not represent the poTTcy of the Sheffield Administration or the final estimate of fisca
impact.
Prepared By: ftul-U sJ) Phone: 465-7300
Division: H ' » Daté:  2/10/83
Approved by Commissioner: Date: %/,<?/53
Department: RpVPntj p
. o
3, Distribution: . >
Original to Legislative Finance

Copy to OMB
Copy to Sponsor
Cooy to Requestor - 2/8/83



HB 35 TITLE & SPONSOR SUMMARY 14:51 2/17/83 PAGE 1 OF
AMENDED TITLE: SSHB 85

AN ACT RELATING TO THE USE OF THE INCOME OF THE ALASKA

PERMANENT FUND (AS 37.13); REPEALING THE PERMANENT

FUND DIVIDENT PROGRAM (AS 43.23); AND PROVIDING FOR AN

EFFECTIVE DATE

PRIME SPONSOR: SZYMANSKI .

CO-SPONSORS:

CURRENT STATUS: 2/15/83 IN (H) JUDICIAPY REFERRAL: FINANCE



HB 85 HOUSE ACTION 14:53 2/17/83 PAGE 2 OF 2
DATE SEQ PAGE LEGISLATIVE ACTION

02711/83 01 0225 FIRST READING -- COMMITTEE REPORTS

02/15/83 02 0259 S.A. — DP03, NRO3
02/15/83 03 0259 F/NOTE HSE SUPPL #9
JUDICIARY
FINANCE
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ALASKA NETW ORK ON DOMESTIC
VIOLENCE AND SEXUAL ASSAULT
P.O. BOX 809

JUNEAU, ALASKA 99802
586-3650

POSITION PAPER
HB87: An Act prohibiting publication of the identity of
persons charged with certain sexual offenses

The Alaska Network on Domestic Violence and Sexual Assault
is a non-profit corporation composed of twenty-one programs
statewide that provide domestic violence, sexual assault,
and adult crisis intervention services to members of their
respective communities. Network programs are Tfunded in
part through grants and contracts awarded by the Council on
Domestic Violence and Sexual Assault.

The Network was established in 1978, and has as one of its
primary Ffocuses the elimination of domestic violence and
sexual assault through provision of shelter, advocacy, and
education/prevention services.

The Network supports the intent of HB87 to protect the
privacy of the victim and reduce the potential for additional
trauma.
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MEMORANDUM January 3, 1983

SUBJECT: Publication of identity of certain sex
offenders (Work Order #13-0213)

TO: Representative Robert H. Bettisworth

FROM: James H. Lear
Legislative Counsel

You have requested this office to draft a bill that would
withhold names of iIndividuals from public access iIn the case
of certain sexual offenses such as incest In an effort to
protect the victim from adverse publicity.

Your request could be satisfied by closing the criminal pro-
ceedings and records surrounding those proceedings similar
to the methods employed in children®s proceedings

(AS 47.10). However, such a statutory scheme would in all
likelithood be found violative of the right of the accused to
a public trial guaranteed by Article I, sec. 11 of the
Alaska Constitution. Additionally, the due process clause
of the 14th Amendment to the U.S. Constitution prohibits
secret trials in criminal proceedings according to the
Alaska Supreme Court decision In RLR v. S:ate, 487 p.2d 27
(1971). It might also present some problems with respect to
Article 1, sec. 5 of the Alaska Constitution and the First
Amendment of the U.S. Constitution (freedom of speech).

Although the absolute closing of trial proceedings and sur-
rounding records would not be constitutionally permissible,
a good argument can be made iIn support of prohibiting the
press from identifying the defendant in conjunction with
prosecution of incest charges. One could assert that the
state has a compelling interest iIn such a limited protection



?géjerefentative Bettisworth
anuary 3, 1983

of the victim without affecting the right of the accused to
a public trial or the right of the press to otherwise
monitor the criminal proceedings.

Accordingly, | have drafted a bill that would subject the
news media to misdemeanor charges I1If they reveal the i1denti-
ty of such a criminal defendant and would iImpose the same
penalty as that provided in AS 47.10.C90(b) and (c) pertain-
ing to publication of identity in conjunction with juvenile
delinquent status.

I would be willing to elaborate upon the legal principles

and court decisions that underly the above conclusions iIf
you so desire. Please feel free to contact me at 465-2450.

JHL :csh
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STATE OF ALASKA
PRELIMINARY STATEMENT OF FISCAL IMPACT - =
Bill Me: HB 87 Date on Bill: 1-20-83

ntle:An Act prohibiting publication of the identity of persons charged with certain sexual
offenses

5ponsor: Rep. Bettisworth
Requestor: House Judiciary

1. Estimated fiscal 1impacts on:
a. Expenditures:
I

TCaoital !
JU~Deratino I

- . —

ITotal i

b. Revenues:

(Thousands of Dollars)

| Fre3 | Fre4 jFrss 1 P66 i
| | | 1 [
- | 1 | |
i -0- i -0- |-0-  j-0- |

1Revenue | [

2. Source of funds to offsetfiscal impact of bill:

Source of funds not identified by sponsor

3. Assumptions:

NO FISCAL IMPACT

4. Disclaimer:
This statement has not been

reviewed by the OMB in the Office of the Governor.

fore does not represent the final estimate of fiscal impact,

Prepared By: Paul Conger

Phone: A65<%4338

Division: Administrative Services , Date: 3-4-83

Approved by Commissioner:
Department: Public Safety/.~*

5. Distribution:

LJ% Date: S14&n

Original to Legislative Finance

Copy to OMB
Copy to Sponsor
Copy to Requestor

2/15/83

It there—



PAyn~oiution n5. he 87 — - m m
Till ca”ii2iL_52f t3ie_i4|agiitlv of persons charged

Requested by Judiciary Committee Date 2/3/83

with certain sexual offenses; and changing Rule T 0 ), Rules of Criminal
I1. FISCAL DETAIL Procedure."

Agency Affected Department of Law

Program Category Affected Administration of Justice

BRU, Program, Or Subprogram(s) Affected Prosecution

(Note: If more than one budget component is affected, separate line-itenm
amounts and funding for each, component in the analysis section.)

EXPENDITURES (Thousands of Dollars)

FY 83 Fy 84 Fy 85

100 PERSONAL SERVICES
200 TRAVEL

300 CONTRACTUAL

400 COMMODITIES

500 EQUIPMENT

600 LAND & STRUCTURES
700 GRANTS,CLAIMS,ETC.

TOTAL

FUNDING (Thousands of Dollars)

GENERAL FUND
FEDERAL FUNDS
OTHER (Specify Source)

POSITIONS

PULL TIME
PART IME
TEMPORARY

111, ANALYSIS (5ee Fiscal Note Preparation Instruction, Section IIl)

The Department of Law believes that this bill has serious constitutional
problems and in light of those problems the department does not believe
there will be any fiscal iImpact.

L
HB &oss

*

KIS AIE ANANCE

«

IV. DATE February 4, 1983 PREPARED BY
AGENCY
Original: Legislative Finance
CC« Budget and Management
Prime Sponsor (First Legislator Named)

33-001 (Rev. 12/82)

OMB Reviewed by: Guy Bel



THE LEGISLATURE OF THE STATE 0" ALASKA

H "lUhiYlZsTl! LFr.ISLAIVIE ~
L&l Expenditure Type
t IRevenue Type
|.  REQUEST
Bill/Resolution No. HR g2,
Title .
B—iill
Date

1. FISCAL DETAIL .
Agency Affected_ Department of Public Safety

Program Category Affected__ Crime ID and Apprehension

BRJ, Program, or Subprogramls) Affected Troopers & Council on Domestic Violence

(Note: |If more than one budget component is affected, separate line-item
amounts and funding for each component in the analysis section.)

EXPENDITURES (Thousands of Dollars)
FY 83 FY 8 T 8

u

FY 86 Fy 87 FY 88

100 PERSONAL SERVICES

200 TRAVEL

300 CONTRACTUAL -

400 COMMODITIES

500 EQUIPMENT ALY
600 LAND & STRUCTURES

700 GRANTS,CLAIMS,ETC.

TOTAL 20- _0-

FUNDING (Thousands of Dollars)

GENERAL FUND -
FEDERAL FUNDS
OTHER (Specify Source)

POSITIONS

FULL TIME
PART TIME
TEMPORARY

I11. ANALYSIS (See Fiscal Note Preparation Instruction, Section 1I1I)

NO FISCAL IMPACT

FEB 9 W

LEJJ AINE HNANCE

Iv. DATE 272783 PREPARFD BY P£HI_Con9el Phone 465-4338
division AcfmTn Services initials A\
Original: Legislative Finance DEPARTMENT OF PUBLIC SAFETy~"™~yinitials kn -
cc: Budget and Management / V———n"' \Y
Prime Sponsor (First Legislator Named) A
33-001 nr > i !

- OMR__Rei/-2-1=*U3/3/3. . JJLr.ipdLa_crlifai/fir... »






HB 91

"Vital statistics" refers to records of birth, death, fetal death,
marriage, divorce, adoption and related data. With specific excep—
tions, vital statistics are not available for inspection.

The language of HB 91, taken from the “Model State Vital Statistics
Act® published by the Public Health Service, opens records to the
public: birth records - 100 years after date of birth; and marriage,
death, divorce, dissolution of marriage or annulment records - after
50 years.

Passage of HB 91 will make public approximately 33,000 of the 675,000
records held by the State Registrar of Vital Statistics. The bill
addresses the concerns of geneological researchers. A zero fiscal
note is attached to the bill. Committee of next referral is the
Judiciary Committee.

Dava Palmer
March 4, 1983



i8.50*310 7JOCUMENT= 1 OF 1 PAGE = 1 OF 2
CHAPTER = 18.50
SECTION = 18.50.310
TITLE = 18

LADINGS TITLE 18.
HEALTH AND SAFETY.

CHAPTER 50.
VITAL STATISTICS ACT.
ARTICLE 4.
RECORDS.
ITATION SEC. 18.50.310.
ATCH LINE

DISCLOSURE OF RECORDS.
(D) TO PROTECT THE INTEGRITY OF VITAL“STATISTICS RECORDS, TO

INSURE THEIR PROPER USE, AND TO INSURE THE EFFICIENT AND PROPER
ADMINISTRATION OF THE VITAL STATISTICS SYSiE®, IT IS UNLAWFUL FOR
A PERSON TO PERMIT INSPECTION OF, OR TO DISCLOSE INFORMATION
CONTAINED IN VITAL STATISTICS RECORDS, OR TO COPY OR ISSUE A COPY
OF ALL OR PART OF A RECORD, EXCEPT AS AUTHORIZED BY REGULATIONS

ISSUED UNDER THIS CHAPTER.
\B) THE BUREAU MAY PERMIT THE USE OF DATA CONTAINED IN VITAL

EXT

Si8.50.310 DOCUMENT= 1 OF 1 PAGE = 2 OF 2

STATISTICS RECORDS FOR RESEARCH PURPOSES.

© INFORMATION IN VITAL STATISTICS RECORDS INDICATING THAT
A 1l1IRTH OCCURRED OUT OF WEDLOCK SHALL HOT BE DISCLOSED EXCEPT
UPON ORDER OF A SUPERIOR COURT OR AS PROVIDED BY~REGULATIONS.

<D) APPEALS FROM DECISIONS OF THE CUSTODIANS OF LOCAL
RECORDS REUSING DISCLOSURE UNDER (A) AND <B) OF THIS SECTION
SHALL BE MADE TO THE STATE REGISTRAR, WHOSE DECISION IS BINDING
UPON THE CUSTODIAN OF LOCAL RECORDS.

<E) THE DEPARTMENT MAY BY REGULATION PROVIDE FOR THE RELEASE
OF INFORMATION TO AUTHORIZED REPRESENTATIVES OF ORGANIZATIONS OR
FOUNDATIONS THAT COUNSEL THE NEXT OF KIN OF VICTIMS OF [INFANT

SUDDEN DEATH SYNDROME.
STORY (SEC. 27 CH 118 SLA 1960; AM SEC. 1 CH 132 SLA 1978)

801 * END OF DOCUMENTS IN LIST - ENTER RETURN OR ANOTHER COMMAND.



(:) FISCAL NOTE

REQUEST

Title "An Art: relating to Hisrlo.gnre of vital statistics records”
Requested by &gpx&sgafcalitta Bettisworth Date _
FISCAL DETAIL

Agency Affected Department of Health and Social Services

Program Category Affected ~vicinn of Administrative Services

ERU, Program, Or Subprc .*an(s) Affected ©butpsh of V-irsl Statistics
(Note: If more than one oudget component is affected, separate line-item
amounts and funding for each component in the analysis section.)

EXPENDITURES (Thousands of Dollars)

FY 82 FY 83 Fy 84 FY 85 FY 86 FY 87

100 PERSONAL SERVICES 0 0 0 0 n n
200 TRAVEL 0 0o _ 0 0 0 0
300 CONTRACTUAL 0 0] n n n n
400 COMMODITIES A n n n n n
500 EQUIPMENT 0 0 n 0 0 n
600 LAND & STRUCTURES
700 GRANTS,CLAIMS,ETC.
TOTAL
4 0 0 0 0 0
FUNDING (Thousands of Dollars)
GENERAL FUND A4 0 n n n n
FEDERAL FUNDS
OTHER (Specify Source)
POSITIONS
FULL TIME rt n n n n n
PART TIME
TEMPORARY
I11. ANALYSIS (See Fiscal Note Preparation Instruction, Section I11)
1. 8 foot table $225.00
2. Chairs (@) $175.00
$400.00
[V. DATE - cP\3/ / 2-"pPREPARED
AGENCY

Original: Legislative Finance PHONE

:C:

Budget and Management
Prime Sponsor (First Legislator
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AN ACT RELATING TO DISCLOSURE OF VITAL STATISTICS RECORDS

AND INFORMATION. :
AND PROVIDING FOR AN EFFECTIVE DATL
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(7) COMMITTEE REPORT
HOUSE
1/20/83 FURTHER: JUDICIARY.
Date:
Mr. Speaker:
The Committee on HESS has had HB 91

An Act relating to disclosure of vital statistics records and information;
and providing for an effective date.

under ~consideration and reports it back as follows:

C\A do pass [ ] do not pass
do pass with attached amendments(s)

. 1 replace with CS for
and recommends

. 1+ A\D attaches a "Letter of Intent" {XI] New Fiscal Note

SE S

Zero Fiscal Note Attached

( 1 reports it back without recommendation
referred to the Commi ttee
IVEMBERS _HAVI
%NLBE > SIGNING OTHER %ECOMIVI\EBNDATI ONS:

fa |1 E

fOiJLE> (

CHAIRVAN
H 60 "



February 24, 1983

House Health, Education and
Social Services Committee

Room 112, Capitol Building

Pouch V

Juneau, AK 99811

attn: Mr. Dave Palmer

Although 1 earnestly wish to testify in person on HB91, I am un—
able to postpone a trip on March 4th and, therefore, am submitting the
following testimony in favor of the bill:

I am both a family and professional genealogist (Alaskan Records
Research, Business License number BL000201); hold a BLA with history
emphasis from the University of Alaska, Juneau; am a full-time student
in the Master of Arts in Teaching program at Alaska Pacific University;
am employed half-time at the UAJ library; tutor history, english, geog—
raphy, and logic at UAJ; am Alumni Representative on the UAJ Assembly;
have published a family history and am currently working (in my spare
time) on an historical novel.

With this variety of efforts underway, you can understand why |1
have little time to spend writing back and forth to prospective clients
to obtain the written permissions required before | can access vital
statistics data as my client®s personal representative.

As 1"t stands now, individuals can obtain vital statistics on their
own ancestors but professionals or those working on far distant lateral
relatives may not easily do so. A business must be cost-effective.
Repeated correspondence is not (unless | raised my fees to cover it,
which would price me out of the market). Thus, I simply refer many in—
quiries to the office of Vital Statistics and so lose the fees 1 could
obtain for doing the research myself.

Passage of this bill will help all who are searching for long-lost
relatives who "went up north to the goldrush and were never heard of
again."

Being the first of my family to reside in Alaska, 1 have no family
interest in opening Alaska®s records!, However, 1 would personally like
to see my state on a par with the rest of the country. After tracing
several thousand of my own ancestors, lateral, and collateral relatives
through most of the northern states and Ontario, and collecting hundreds
of official documents dated from 1738 to 1978, | have never been refused
a record because of access restrictions except hospital patient records.
I feel that this bill is a step in the right direction but could go fur—
ther. People researching in Alaska should meet with no more roadblocks
than 1 have experienced in other states. | would like to see the time
limits of 100 and 50 years reduced to about 30 years, if the puroose is
genealogical research. The most persuasive argument against opening
birth records is the problem of illegitimacy. Besides the fact that it
no longer carries the stigma it once did, a professional genealogist
couldn"t care less what the records say, all he or she is interested in
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is locating them for the client. The client or individual researcher is
a member of the illegitimate child®"s family and thus has a personal inter—
est in keeping the fact of illegitimacy within the family.

I feel a person®s right to know about their own heritage outweighs
any "right to privacy” of their ancestors and this includes a person®s
right to hire a researcher if unable or unwilling to travel to Juneau to
do their own research. Therefore, I highly recommend passage of this
bill, preferably with an amendment allowing disclosure to genealogists
of those vital records not made public by AS 18.50.310(f).

Sincerely

Kit Stewart

9119 Nagoon Lane
Juneau, AK 99801
789-9411



Iclentity Protection

i a fjlsc status, occupation, membership, license, privilege, or identity
r himself or another person shall be fined not more than S[ 1
[imprisoned not more than [ ] years, or both.

(c) Any person who uses any such document to commit a crime shall
punished by fine or imprisonment or both equal to that required by
itutc for the accompanying offense. Such sentence shall be served con-
nnivcly with that of the accompanying offense.

section 4. [Severahility.] [insert severability clause.]
scet:~r, 5. [Repeal.] [insert repealer clause.]

section 6. [Effective Date.] [Insert effective date.]

Model Slate Vital Sfallslics Act C\c\l~7 [E.V.

The Model Stale Vital Statistics Act is a document designed to be used by state
registrars of vital statistics and state legislators when considering revision of the
vital statistics laws. The main objectives of the 1977 revision of the model act arc (1)
to incorporate current social customs and practices and current technology into the
policies and procedures of the vital statistics system in the states, (2) to promote the
uniformity of these policies and procedures to the end that all vital records will be
readily acceptable in all places as prima facie evidence of the facts therein recorded,
(3) to enhance the level of comparability of vital statistics data among the states, ar.d
@) to minimize duplication within the vital statistics system and thereby achieve
maximum administrative economy.

The historical philosophy of the vitalstatistics systems in the United Stales is that
vital events be registered only in the state in which they occur. This concept is
maintained in this revision of the mode) act. The jurisdiction of the state registrar
extends only to boundaries of his state, and standards for registration may be set
and enforced only for those events occurring within those boundaries. This isa very
important concept in maintaining the validity of vital records in their use for legal
purposes. Ifit is to be respected, the appropriate procedures for recording birth and
death information for United States citizens born or dying in foreign countries and
certification of birth information for aliens adopted by United States citizens must
continue to be the responsibility of those fcJcral agencies which retain jurisdiction
over recording these events.

While this revision of the model act docs not constitute an abrupt departure from
earlier acts, there arc several modifications that should be noted. The most
significant change relates to the establishment of n centralized system for the
collection, processing, registration, and certification of vital records in each state,
whereby all vital events arc reported directly to the State Office of Vital Statistics.
However, the model act contains nuthoiizalion for local.officcs-to perform those
functions the slate registrar may direct, including the receipt and processing of vital
records nnd Hie Issuance of certified copies, when such offices can be shown to bean
aid to efficient and effective operation of the system. The model act further provides
for the options of allowing such local offices to work with records only fpr their
designated geographic area or to be given access to the entire slate fileand nllowing
them to issue certified copies without regard to where the event occurred within the
state. The important concept, however, is that these oliiccs arc part of the State
Office of Vitnl Statistics nnd arc under the direct control of the state registrar.

The recommendation for a change from a locally oriented vital statistics system to
n centralized system is based on several considerations: (1) a centralized system
produces more timely registration of the records, thereby improving the timeliness
of all operations, including publication of statistical data ns well as fulfillment of
citizens’ needs for vital records services; (2) it dccrenscs duplication and cost since
many activities presently performed at local vital records offices arc repeated at the
stale office; (3) it reduces the opportunity for fraudulent use of certified copies
because amendments to the records will be easier locontrol and certified copies will



. 0feach [divorce, dissolution of marriage, or annulment] decree
, U(eJdUdng (lie preceding calendar month.
C) /Provision for a recording fee may be added here if desired.]]

section 22. [Amendment of Vila! Records ]
(@ A certificate or report registered under this, act may be amended
nly in accordance with this act and regulations adopted by the state agcn-
' to protect the integrity and accuracy of vital records.
(b) A certificate or report that is amended under this section shall be
arked “Amended," except as otherwise provided in this section. The
te of amendment and a sum mary description of the evidence submitted
support of the amendment shall be endorsed on or made a part of the
cord. The stole agency shall prescribe by regulation the conditions un-
hich additions or minor corrections may be made to certificates or
els within one year after the date of the event without the certificate
record being marked “Amended."
(©) Upon written request of both parents and receipt of a sworn nc-
owledgment of paternity signed by both parents of a child born out of
dlock, the state registrar shall amend the certificate of birth to show
“h paternity if paternity is not already shown on the certificate of birth,
eh certificate shall not be marked “Amended."”
d) Upon receipt of a certified copy of on order of [court of con.r ‘cnt
isdiction] changing the name of a person born in this state and upon
lucst of such person cr his or her parents, guardian, or legal represcnt-
t, the state registrar shall amend the certificate of biith to show the
, V name.
c) Upon receipt of a certified copy of an order of [court of competent
sdiction] indicating the sex of an individual born in this state has been
nged by surgical procedure and that such individual’s name has been
r ;d, the certificate of birth of such individual shall be amended [as

.ocd in Regulation 10.8(a)(5)] <o reflect such changes.

When an applicant docs not submit the minimum documentation
lircd in the regulations for amending a vital record or when the state
strar has reasonable cause to question the validity or adequacy of
applicant's sworn statements or the documentary evidence, and if the
‘icncics arc not corrected, the stale registrar shall not amend the

iccord and shall advise the applicant of the reason for this action nnd

further advise the applicant of the right of appeal to [court of com-
nt jurisdiction].

When a certificate or report is amended under this section, Che

registrar shall report the amendment to any other custodians of the
record and their record shall be amended accordingly.

lion 23. [Reproduction of Vital Record*.] To preserve vital records,
talc registrar is authorized to prepare typewritten, photographic,

Vital Statistics too

~No o~ w

g, wWwN -

6

electronic, or other reproductions of certificates or reports in the [Of-
ficc of Vital Statistics]. Such reproductions when certified by tiic state
registrar shall be accepted as the original records. The documents from
which permanent reproductions have been made and verified may be
disposed of as provided by regulation.

section 24. [Disclosure of Informationfrom Vital Records. ]

(@) To protect the integrity of vital records, to ensure their proper use,
and to ensure the efficient and proper administration of the system of vital
statistics,, it shall be unlawful for any person to permit inspection of, or
to disclose information contained in vital record), or copy or issue a
copy of all or part of any such record except as authorized by this act and

7 jby regulation or by order of [court of competent jurisdiction]. Regulations

8
9
10
11

%

13
14
15
A 16

adopted under this section shall provide for adequate standards of sccuri-
ty and confidentiality of vital records.

(b) The state agency may authorize by regulation the disclosure of in*
formation contained in vital records for research purposes.

(c) Appeals from decisions of custodians of vital records, as designated
under authority of Section 6(b), who refuse Vo disclose information, or to
permit inspection or copying of records as prescribed by this section and
regulations issued hereunder, shall be made to the state registrar whose
decisions shall be binding upon such custodians.

Ayfra7 1. (d) When 100 years have elapsed after the date of birth, or 50 years

A

hove elapsed after the date of death, marriage, or [divorce, dissolution of

i Y L”marriagc, or annulment], the records of these events in the custody of the

/

21
22

B R SNESovw~won~wn -

state registrar shall become public records nnd information shall be made
available in accordance with regulations which shall provide for the con-
tinucd safekeeping of the records.

section 25. [Copies or Datafrom the System of Vital Statistics.] in ac-
cordnnce with Section 24 and the regulations adopted pursuant thereto:
(1) The state registrar [and other custodir.n(s) of vital records au-
thorized by the state registrar to issue certified copies] shall upon receipt
of a written application issue a certified copy of a vital record in his or her
custody or a part thereof to any applicant having n direct and tangible in-
terest in the vital! record, liach copy issued shall show the date of rcgistra-
lion and copies issued from records marked “Delayed" or "Amended"
shall be similarly marked nnd snow the effective date. The documentary
evidence used to establish a delayed certificate shall be shown on all
copies issued. All forms and procedures used in the issuance of certified
copies of vital records in the slate shall be provided or approved by the
state registrar.
(2) A certified copy of a vital tfpsyrd or any part thereof, issued in
accordance with Section 25(1), shall be considered for all purposes the
same as the original and Jutll be priitia facie evidence of the facts stated
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WFE[ I1. FISCAL DETAIL
esolutlon NO.: cshe 94 Qudiciary) Aoency Affected:

rtment of Law

| |e "__..seizure of items. Pro fam Cate Or ﬁaecte Admln of Justice
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D|V|S|0n Administrative Services Division / ) Date: ~May 19, 1983
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CSHB 9A
Fiscal Note
Analysis

This bill would have a significant negative impact upon
the Department of Law"s efforts to prosecute violations of the
state fTish and game laws. It allows seizure of 1tems used 1iIn
violations of the law onlyif the seilzure isnecessary to
preserve items of evidenceor to prevent the removal of items
from the judicial district in which the violation occurred. A
defendant who disagrees with this judgment on the officer"s part
may be expected to seek repossession, and this would have to be
litigated. The bill would require the commitment of additional
attorney time to attend the hearings which must be held within
seven days after charges are fTiled iIn order to extend a seizure.
All 1tems that the owner establishes are necessary to the owner-®s
livelihood must be returned to the defendant unless the
department proves to the court that these i1tems are needed as
evidence or they are likely tobe removed from the judicial
district. This 1s a change incriminal procedure which is not
found In any other area of criminal law; i1t would significantly
impair our ability to prosecute these cases. Also, because there
iIs no floor limit on the value of items, the disposal of objects
of even very low monetary value such as tackle boxes would have
to be Ilitigated.

The Department of Law s opposed to the bill In its
present form. Under current law, i1tems which are used iIn the
violation of fish and game laws may be seized. This seizure 1is
not merely to preserve the i1tems as evidence, but i1s also a
sanction for the commission of the offense, the prevention of the
movement of i1tems such as boats and airplanes out of the
jurisdiction, or their transfer to an Innocent purchaser. In the
past, persons who are under investigation for, or who have been
charged with offenses have deliberately transferred their iInterest
in Items to prevent seizure by the state.

Of significant concern is the provision requiring the
return of seized items within seven days after the charges are
filed. The state should continue to retain possession of seized
items until the conclusion of the criminal case as the court may
order forfeiture as part of the criminal sentence. A seven day
period is much too short to enable the department to adequately
prepare for court hearings iIn these cases. Many items used*in
fish and game violations are seized In extremely remote parts of
the state; there may be no representative of the Department of
Lav; In the area on a regular basis. Local enforcement officers
have the authority to file charges and seize evidence or items 1In
connection with these charges, but will have no attorney
available to attend a court hearing within seven days.

This bill would significantly impair the Department of



CSHB 94
Fiscal Note
Analysis
Page 2

Law's ability to successfully investigate and prosecute fish and

game violations. In light of the tremendous value to the State
of Alaska of our natural resources and wildlife population, it
would be inadvisable to decrease the protection of resources by
the liberalization of the laws designeelto deter violations of

the fish and game laws and to facilitate the apprehension of
offenders.



FISCAL ANALYSIS CSHB 94 (Judiciary)

The impact of CSHB 94 (Judiciary) is expected to result

in the addition of two Attorney 11l positions (SR22) and one
Legal Secretary | position (SR10) at Anchorage.

The first year of the analysis will be FY 84 and costs
have been calculated on a 10 month basis to account for the time
required to establish new positions and the time it takes to get
a new program underway. The costs beyond FY 84 are over a 12
month basis and include a 6% annual inflation factor.

1st Year (10 months)

4

.0

.0

Atty |11 Atty 111 Leg Sec | Total

Personal Services 47.5 47.5 23.4 118.
Travel 5.0 5.0 -0- 10
Contractual 8.0 8.0 2.0 18
Commod. - ongoing 1.5 1.5 1.5 4,
Commod. - single time 2.0 2.0 1.5 5.
Equipment - single time 1.5 1.5 14.5 17.
173.

2nd Year (12 months + 61 annual inflation)

Personal Services 60.0 60.0 29.8 149.
Travel 6.4 6.4 -0- 12.
Contractual 9.1 9.1 2.1 20.
Commodities 1.9 1.9 1.9 5

188.

6



POSITION TITLE

§ss)

I °m Attorney I1I1
TYPE OF POSITION  STAFF MONTHS 1 RP NUMBER

4 2 PET 10 1

3. CONTINUATION LEVEL

4. TYPE OF EXPENDhURF.

1 7
PERSONAL SERVICES

5. Salary 3.714/month 37.140

6. Benefits 5.727

7. Supplemental Benefits 2 240

8. Fixed Benefits 2,400

9. TOTAL PERSONAL SERVICES a

10. Travel @

1. Contractual 02

2.  Commodities 0%

13, Equipment 05

1't.  Other

15.  TOTAL COST

RECEIPT CODE

m
[N SN | — =

| 1FOR BAM USE OnIY
Ili:j A KEY NUMBER -

|13 REOUESTFOR
NEW POSITION

OML617/011- 11

FUNDINC SOURCE
Federal Receipts 1002

G.F. Match 1003
General Funds 100*
I-A Rocolpts 1005

Program Roceipts 1028
Other

AGENCY
PROGRAM
non

COMPONENT

RANCE/STEP BARG. UNIT FORM 12 PACE/LINE

22A X
PCN NUMBER BRU PRIORITY LOCATION ELECTION DISTRICT .
Anchorage !

=
=

3

JUSTIFICATION

This is the first of two attorney positions required

by the Department of Law in order to absorb the significant
increase in workload which will result from new legislation
authorizing the return, within seven days, of items seized
during arrests for fish and wildlife violations. Significant
amounts of attorney time will be needed to extend selzures
to protect evidence and to protect i1tems that would otherwise
be removed from the judicial district where the violation”
occurred.

Haim—

w
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