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TavLe ASL—Summary of methody wused in relrospectvie stwdies of tebacco wse wnd cancer of the esophugus

Author,
YEAF, Chacs Contruls
country,
reference Sex Number Method of aclection Number Method of selection Collection of data

Sadowsky et al,, M. 104 White patients ndmitted during 1938-43 to 610 White patients with llincsscs other than Obtained by & speclally
1403, selected houspituls in New York City, eancer admitted to same group of hose trained lay interviewers.
U.S.A. (238), Missouri, New Orleans, and Chlcago. pitals during same period. 242 records out of a total

of 2,847 excluded be-
cause of incomplete or
questionable smoking
historfes.

Sanghvi et al,, M. 73 Consecutive clinlc admissions to Tata me- 288 Consecutive clinic admissions of patienta By means of "detailed
1955, morial Hospital, Bombay. without cancer, questionary.” Nn otber
India (241), 107 Consecutive admissions of patients with details glven,

cancers other than intraoral or eso-
phagus.

Wynder et al., M. 49 Patients admitted to Radiumhemmet, 115 Paticnts admittcd to same hospital with
1957, ¥, 35 Stockholm, during 1952-55. 166 cancer of skin, head and neck region
Sweden (322). other than squamoua cell cancer, lou-

kemia, colon, sand other aites. No
matching.

Staszewsk], M. 24 Patients admitted to Oncological Institute 912 Other patients sent to Institute with No detatls given on
1960, during 1957-59. symptoms probably not etiologically method of data colice-

Poland (260).

conncected either with smoking or with
discases of esophagus, slomach or du-
odenum,

tion. No age adjuste
ment or matching. Ave
erage age of cancer
patients, 60.5; controls,
53.
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TABLE A31.-~Summary of methods used in retrospective studies of tobacco use and cancer of the esophagus (cont.)

A;ct:]:.r' Cases Controls
eountry,
reference Sex Number Method of sclection Number Method of aelection Collection of dnta
Schwanis et al,, M. 382 Admissions to Dbospitnls in Paris and a 302 Healthy Individunls admitted to same hos- Interviewed by team of
1961, few large provincial cities since 1954. pitul because of work or traflle acci- apecially teained inter-
France (240). dents—matched by 6 year age group viewers who interviewsd
and time of admission. the laxgrst proportion
pessible of all eancer
patients, Cascs and
matched controls inter-
viewed by same peraon.
Wynder and M. 160 Cancer patients seen in Memor{al Hospi- 150 Paticnts seen in same hospitals during  Dats coliccted by traived
Bross, tal, New York City, and Kingsbridge same time period with other tumars, interviewers.
1961, and Brooklyn VA Hospitais during 64%%-malignant tumor; 36%5-benign con-
U.S.A. (310}, 1950869 (869 white). ditions. Matched by age with eancer
patiepts.
F. 31 Same hospitals: and - same time period as 1 Same as with regard to male tontrols,
male patients (869 white). 43% had malignant and §7% benign
- turors.
Wynder and M. 67 Admitted to Tata Memorial Hospital Bom- 134 Patients with other forms of cancer ex- Interviewed by one pere
Drons, F. 27 bay. cept fur oral cavity and Jungs: as well wn.
1961, ay various benign discansce, 10046 of male and 457 of
India (210). femule cancer canes
hintologleally confirmed.
Takano ¢t al,, M. 167 Patienta with esophageal cancer. 167 Patients  with canccrous and none.can- Interviews at varlnus
1UGH, F. 33 33 cereus divcases of non-digentive organs., hospitals, Canew and

Japan (272),

controls age-matehed,




Loy

TaBLE A31.—Sumniary of methods used in retrospective

studics of tobacco use and cancer of the esophagus (cont.)
Author,
year, Coses Controls
country,
reference Sex  Number Method of selection Number Mcthod of seleetion Collectlon of data
Bradshaw and M. 08 Patients with esophageal cancer. 341 Pativnts with non-malignant discose, Hogpital {nterviews by
Schonland, trained African social
1969, workers.
South Afriea
(41).
blartinez, M. 120 Patients with confirmed epidermoid eso- 360 120 male, 9 female paticnts in same hos-  Interviews by trained
19689, F. $9 phageal cancer diagnosed in 1966, 177 pita} with non-cancerous disgnoses. persunncel,
Puerto Rico 240 male, 118 female members from same
(183).

community.
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TABLE Al3la~—Summary of results of retrospective studies of tobacco use and cancer of the esophagus
Relutive rlak ratio.
Author, Percent inhnlers All smokers to
yenr, Peveent nonsmukers Percent heavy smokers AMONE 3TDKers nonsmokera
cuuntry, Cases Controls Al Heavy
refercnce Cases  Controls Cnses Controls smokers  smokers
Sadowsky et al., 1983, 3.3 13.2 — —_ — — 4.0 —
U.S.A. (242).
Sangvhi et a), 5.5 17.3 Average number of — —_ 3.6 —
1955, bidia smoked
India (£41). 16.3 14.1
Wynder et al,, M 13.0 240
1067, F {about)85.0 (about)92.0 — - — - -
Sweden (222), — — _ _— 2 —
Staszewski, _ 18.0 95.8 59.0 87.6 80.0 —_ —
1960,
Poland (260).
Schwartz et al, 3.0 17.0 Total umount smoked 39.0 38.0 6.6 -
1961, daily {cigarcttcs)
France (249), 16,8 16.0
Wynder and Brosy, Ameriean males 5.0 15.0 48.0 33.0 — - 4.4
1961, U.S.A. and American females 41.0 8.0 27.0 16.0 - - 3.2
India (310}, Indian males 13.0 28.0 - - - — 2.8 -
Indian females 18.0 94.0 - — - - 4.5 -
Takano et al., 17.0 23.0 - —_ - - 1.2 i
1963,
Japan {272),
Bradshaw and Schonland, 15.3 31.7 3.6 6.9 - - 2.6 11
1969,
South Africa (41).
Martinez, 1969, 14.0 23.6 17.9 8.6 - - L8 3.6

Puerto Rico (189).
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TABLE A32.—Atypical nuclel in basal cclls of epithelium of esoplhiugus of wmales, by smoking habits and age

Suuree: Aucrbaeh, O, ¢t ol (15).

Never amoked Current
regularly Cigarettes Ex-cigarettes Pipe, cigar Other
Atypical nuelei
Nume. Per- Num- Per- Num- Pere Num- Per- Num.
ber cent ber cent ber cent ber cent ber

. Allmen:

Number men 91 —_ 779 — 181 — 89 — 62

Total sections ! 187 100.0 6,762 100.0 1,586 100.0 766 100.0 622

No atypical nuclei 733 93.1 167 2.5 1170 43.5 H3 6.9 165

Sume but <260 pereent atypical ... .. 52 6.0 5,339 798 60 49.3 088 89.8 M7

60 percent ur moreatypical ..., ... 2 0.3 1,196 177 51 3.2 25 3.3 10
. Men under age 50

Number men 26 — 236 — 2K - 9 — 7

Total sectiony PR 223 100.0 2,059 100.0 204 i 11 100.0 53

Noatypicalnuelel ..oy, o, 190 85.2 71 3.4 56 21.7 1 1.3 4

Some but < U0 pereent atypical ..., 33 1.8 1,853 90.Q 198 5.6 T4 06.1 40

60 percent or motre atypical — — 135 6.6 7 2.7 2 2.6 3
. Menaged 50-69:

Number men 44 — 145 — 10y — R — 31

Total sections 3179 100.0 3,853 100.0 953 100.0 310 100.0 256

Noatypical nuelei ... o 0., 37 98.4 §3 2.2 461 45.4 37 11.9 e

Some but <60 percent atypical ...... 4 1.1 2915 75.6 452 474 261 84.2 178

60 percent or more atypical 2 4.5 855 22.2 {0 4.2 12 3.0 4
. Men aged 70 or older:

Numbermen . ..., ..., 21 —_ YR - 44 — ' - 24

Total sections 185 100.0 K40 1000 475 100.0 379 100.0 213

No utypienl nucley 170 91.9 13 1.5 203 674 15 3.0 117

Sume but <60 pereent atypical o 15 8.1 621 74.0 118 BN 453 R 93

60 percent or more ntypical - — 206 24.5 4 1 1 2.9 4

100.0
7.5
86 8
6.7

100.0
28.9
€9.5

1.6

100.0
iy
4307

14
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TABLE A33.—Atypical nuclei itn basal cells of epithelivm of esopliugus of wmales, by wmount of simoking and age

Current cigarette smokers

Never smoked regularly <1 pack 1-2 packs >2 packs
Cells with atypienal nuclei ——
Number DPereent Number Pereent Number Pereent Number Pereent
A. Allages ... ... ........ 91 179 —_ 413 — 187 -
Tutal sections ! 781 100.0 1,844 100.0 3,629 100.0 1,679 160.0
No atypical nuclei 733 93.1 89 5.8 39 1.1 39 2.5
Some but <69 percent atypical . 52 6.6 1,341 B6.8 2,957 81.5 1,00 69.1
€0 percent or more atypical .. ..., 2 0.3 114 7.4 633 17.4 440 284
B, Men under nge 50
Number men 26 9 o 142 -— 55 -
Total seetiony ! P e 223 100.0 433 100.0 11690 100.0 451 100.0
Nontypicalnuclei oo oieeonn Lo 190 85.2 4R 111 21 LK 2 0.4
Neone bt 60 pereent atypical 33 148 382 fK.2 1,080 093.2 KEWM 836
0 peveent ay more atypical 3 0.7 50 5.0 73 6.0

Co Mennged 5069

Numbermen oo, oo, 44 02 - 240 - AR -
Totnl seetiong ! 379 100.0 TR9 100.0 21146 100.0 048 1uu.0
Nontypical nuclei 373 98.4 30 3.8 1% 0. 45 i
Sone hut <60 pereept atypienl o 4 11 694 37.9 1,607 75.9 [BK] [ER
0 peveent o mure atypiesdt L., ... 2 0.6 65 8.3 vl 23.2 294 410
Do Mew nged 70 o olders

Nimber men 21 K -- 4t - 19 :
Tatnd seetions ! 195 100.0 322 166.0 394 100.0 174 100.0
Nu atypical nuelei 17 91.9 1 3.4 - - 2 11
Sume but 60 pereent atypieal 15 8.1 265 K2.3 261 75.9 uh o4
GUpoveent & move atypieal 46 14.3 i 240

T 4.0

' Seetions with some cpithelium present,
Saurce: Auerbach, O. ¢t al, ({5).
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Author,
yuay,
cauntry,

Cases

Method of selection

TABLE A3L.~—Swmmary of methods used in retrospective sticdics of smoling and caneer af the bladder

Cantynls

Method of selection

reference Sex Number Numbey
Lilienfeld ct al,, M. w2l Admissions to Roswell Puvk Memovinl Institute, H¥n Nu didease patients,
1056, 1045-05 over 43 years of age.
U.S.A. (171, . 16 Same as males 1oL Benign bladder conditions.
a7 No disease pativnts,

Schwartz et al., M. 214 Admissions to hospitals in Pavis and o few 214 Healthy individunls admitted to same )\uxnilnt
1961, large provineinl citivs since 1954, Lecause of wark or tvailic accident, matched
France (249). by 6 yuear age stroup.

Lockwood, M. 282 All bladder tumors reported to Danish Cancer 281 A From election rolls matched with cases ge-
1961, JON R Register during 1942-56 and living at time ST cording ta sex, age, marital stalus, oeeupn-
Denmark (175), of interview in Copenhapmen and Vredericks tion, and resudence.

burg. (Includes bladder papillomns). 1. Ancther contiol group obisined f{rom sam-
ple of Danish Morbidity Survey (1402, 1953,
und Y54 compared with respeet to smohe
iny histories.

Wynder, M. 204 Fivst phase: Ul
1963, I 50 Admission to several hospitals in New 1) Admission to same hospitals (exetuded canvaen
U.S.A. (526). York City duving Janunry 1907-Devems uf respieatory system, upper slimentary troact,

bev 14060, myoenidiod infarction) matehed by sex and
Sccond phases nire.
M. 100 Admission to same hospitals during 1003, 100 Some us above,
3 20 20
Cobb and Ansell, M. 136 Patients ndmitted to VA Hospital in Seattle HERS 120 patients with cancer of sigmoid colon, 122

1065,
U.S.A. (87).

1951-61.

patients with nonencoplastic pulmonary dis-

vhse,
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TABLE A35.—Summary of methods used in relrospective studies of smoking and cancer of the bludder (cont.)

Author,

yOenr, Cnuen Controls
country, =000 06—m——————————————— —————— - -
reference Sex Number Method of selection Niumber Methad of sclection

Staszewski, M. 150 Patients with histologically contirmed bindder i Undelined sour¢e nge-matched,
1968, carcinuma,

Poland (261).

Dceeley and Cuhen, M. 127 Patienta with histologieally confirmed bladder 127 Patients in same hospital with nun-canceroux
1966, carcinoma, or pulmounary discase matched for age.
England (66).

Yoshida et al,, M. 163 Patienty with bladder cancer, 163 "Comparison ¢ascs.”

1068, F. 29 62 .
Japan (330).

Kida ct al, M. 88 Admissions to 15 hospitals in North Fukuoka RY Sclected from patients hospitalized in aame re-
1968, F. 26 prefecture. 26 vegion for non-urinary allments and age
Japan (144). matched

Dunham et al,, M. 334 Admissions to New Orlecans hospitals with his- 350 Admissions to same hospitala with non.ncoplas-
1968, F. 159 tologic diagnosis of bladder carcinuma, 177 tic diseases and discases unrelated to genle
U.S.A. (85). tourinary tract.

Anthony and Thomas, M. 381 Patients with papilloma and cancer of bladder 275
1970,

England (3).

at Leeds betweeen 1908-67.

Surgical patients without cancer previously In-
tervicwed for lung cancer study,
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TABLE A3ba.~—Summary of results of retrospective studies of smoking and cancer of the bladder

I'evcont elgarettes

Relative risk ratio:

Author, Percent nonamokers Percent heavy smokers smuked All amokers to nonsmokers
YCATr,
country, Al Heavy Cigareite Comments
relerence Sex Cazes Controls Cases  Controls Cases Controls smokers amokers smokers
Lilienfueld ct al, M. 16.0 29.0 61.0 440 2.8 e 24 Cigarette and other.
1906, F, 87.0 83.0 1.4 . o
U.SA (171).
Schwartz et al,, M. 11.0 20.0 - 83.0 70.0 2 , 2.2 Cigarette only.
1961,
France (249).
Lockwood, M. 8.0 13.4 30.0 16.0 30.0 15.0 1.6 3.0 3.0 Clgarettes main mode of
1961, F. 56.0 66.0 4.0 4.0 1.6 1.2 . smoking.
Denmark (1756).
Wynder ct al,, M. 7.0 18.0 47.0 28.0 86.0 63.0 2.9 5.2 33 Phases A snd B com-
1963, F. 61.0 86.0 5.0 3.9 . bined.
U.S.A. (326).
Cobb and Ansell, M. 4.6 25.8 79.4 433 7.3 10.3
1965,
U.S.A, (87),
Staszewski, M. 6.7 16.0 86.7 65.7 87.1 72.2 2.7 81 2.9 Clgarettes only.
1966,
Poland (£51).
Deeley and Cohen, M. 24 7.1 . 3.1 .

19566,
England (68).
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TABLE A35a~—Summary of results of retrospective studics of smoking and cancer of the bladder (cont.)

Percent cignrettes

Relntive risk ratio:

Author, Percent nonsmokers Percent heavy smokers smuke All emokers to nensmokers
co{xc!:lrr'y. Al Heavy Cigarctte Commenta
reference Sex Cases Contrlos Cases  Controls Casuw Cuntrols smokers wmokers smokers
Yoshida ct al., M. 8.0 2.1 434 33.0 —_ —_ 34 3.4 —_
1968, ¥, 62.1 §6.4 — —_ — - — — ~—
Japan ($30).
Kida et al., M. i1.0 11.0 32.0 29.0 — — 1.0 - -
1968, I, 16.9 21.0 — —— — —-— 14 - -
Japan (144),
Dunham et al,, M. 8.6 14.5 - — 48.4 15.4 1.8 —_ 1.8 Cligarettes only.
1968, F. 62.2 61.6 —_ — 32.0 28.2 1.0 — 11
U.S.A. (85}
Anthony and F. 6.3 6.3 — — 36.5 29.1 1.0 — 1.3 Clgarettes only.
Thomas, More than 16 a8 day.
1970,

England (8).




Chapter 5
Pregnancy

Source: 1973 Report, Chapter 4, pages 97 - 149.
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Introduction

Cigarette smoking is a common habit among women of child-bearing
age in the United States. In 1970, approximately one-third of Amer-
ican women of child-bearing age were cigarette smokers. The percent-
age of .S, wonien who smoked throughout pregnancy is not definitely
known, but is presumably lower. probably in the neichborhood of 20
to 25 percent. With a large fetal population at potential. but prevent-
able; risk, the relationship between cigarette smoking and the out-
come of pregnancy has been the focus of considerable and continuing
research.

Every investigator who has examined the relationship has confirmed
that the infants of women who smoke during pregnancy have a lower
average birth weight than the infants of women who do not smoke
during pregnaney. Much evidence indicates that cigarette smoking
during pregnancy causes this reduction in infant birth weight. Several
investigators have demonstrated that the fetal and neonatal mortality
rate is sienificantly higher for the infants of smokers than for the
infants of nonsmokers: other investigators have not found higher mor-
tality for smokers’ infants. Studies of the association between maternal
cigarctte smoking and congenital malformations have produced con-
flicting results.

The following is a review of work previously reported and recent
studies which hear on the velationships between cigarette smoking and
different outcomes of pregnancy. In addition, the chapter includes a
review of the relationship between cigarette smoking and lactation.

Smoking and Birth Weight
Fpidemiological Studies
CIGARETTE SMOKING AND THE Low-BirTH-WEIGHT INFANT

In 1957. Simpson (90), using a retrospective study desigm. deter-
mined that among 7.199 women in San Bernardino Connty. Calif., the

delivery of infants weighing Jess than 2,500 grams was nearly twice as
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frequent among cigarette smokers as among nonsmokers. Subsequently,
Lowe (46) studied 2,042 women in Birmingham, England, and dem-
onstrated in his retrospective study that the infants of smoking
mothers were delivered only slightly earlier (14 days on the average)
than those of nonsmokers. He further noted that for gestations of 260
days and over, the infants of smokers were consistently lighter in
weight during each week of gestation than those of the nonsmokers.
This finding has heen confirmed since, and figure 1 from the British
Perinatal Mortality Study (Z3) provides illustration of this
relationship.

Given the nearly constant disparity present between the birth
weights of the infants of smokers and nonsmokers for gestations of 260
days and over, but absent prior to that time, and given the similar
birth weights of infants of nonsmokers and of women who gave up
smoking early in pregnancy and did not begin to smoke again, Lowe
inferred that the influence of smoking upon birth weight might lie
mainly in the later months of pregnancy. He emphasized the tentative
nature of this conclusion, since the number of infants with a gestation
of less than 260 days and the number of women who gave up smoking
early in the pregnancy and did not begin to smoke again were both

small.

Figure 1.—Mean birth weight for week of gestation according to maternal smok-
ing habit: control week singletons.’
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Gestation in completed weeks
1 This term refers to singleton births in England, Scotland, and Wales occurring during the
week of March 3-9, 1958, which are included in the Perinatal Mortaiity Sur_vey. These
comprise 97 percent of ali births notified in England and Wales or registered in- Scotland

during this week.

SOURCE: Butler, N. R, Alberman, £ D. (13).
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Lowe found that the infants whose mothers smoked throughout
pregnancy weighed, on the average, 170 grams less than those whose
mothers did not smoke. In addition, he noted that the entire distribu-
tion of weights of infants of smokers was shifted to the left (toward
lower weights) relative to that for the infants of nonsmokers. This
finding, too, has been confirmed by other investigators. Figure 2 offers
an tllustration from MacMahon, et al. (49).

Given that the infants of smokers and nonzmokers differed only
slightly with respect to the duration of gestation, Lowe concluded that
the lower birth weight of smokers’ infants must be attributed to a
direct retardation of fetal growth. In other words, on the basis of his
data, the infants of smokers were small-for-dates rather than truly
premature.

Many investigators have subsequently confirmed this point (12, 1},
25.35,65,78,85, 113). Buncher (I12),in a study of 49.897 births among
U.S. naval wives, in the same population studied by Underwood, et al.
(100), found that the infants of smokers were, on the average, de-
livered only 1 day earlier than those of nonsmokers. This finding
accounted for only 10 percent of the discrepancy in birth weight be-
tween the two groups of infants. The remainder of the studies resulted
in the detection of either similar variations in gestational length or
no average difference. In a recent study, Mulcahy and Murphy (56),

Figure 2.—Percentage distribution by birth weight of infants of mothers who did
not smoka during pregnancy and of those who smoked 1 pack of
cigarettes or more per day.
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SCURCE: MacMahon, et al. (49).
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in = sample of 5,099 Irish mothers, concluded that although the babies
born to cigarette sinokers were delivered slightly earlier than those
of nonsmokers, independent of age and parity, the direct effeet of
smoking in retarding fetal growth was more significant.

The following points, based upon the results from many different
studies, can be made about the relationship between cigarette smoking
during pregnancy and lower infant birth weight:

1. Women who smoke cigarettes during pregnancy have a higher
proportion of low-birth-weight infants than do nonsmokers. This
excess of low-birth-weight infants among cigarette smokers pre-
dominantly consists of infants who are small-for-gestational age
rather than gestationally premature.

2. The entire distribution of birth weights of the infants of ciga-
rette smokers is shifted toward lower weights compared to the
birth weights of the infants of nonsmokers.

3. The birth weights of the infants of cigarette smokers are con-
sistently lighter than those of the infants of nonsmokers when
the birth weights of the two sets of infants are compared within
groups of similar gestational age beyond the 36th week of
gestation.

The results of the studies which have been considered so far identify
a relationship between cigarette smoking and lower infant birth
welight and illustrate some aspects of that relationship, but do not
indicate whether the association is causal or indirect. The succeeding
two sections of this chapter contain evaluations of the available evi-
dence which bears upon the nature of the association between cigar-
ette smoking during pregnancy and the incidence of small-for-dates
infants.

EvipeEnce For A Catrsar AssociaTion BETweeN CIGARETTE SMOKING
AND SyarL-ror-Dates INranTs

Evidence previously reviewed in the 1971 and 1972 reports on the
health consequences of smoking (101, 102).suggests that cigarette
smoking is causally associated with the delivery of small-for-dates
infants. The following is a summary of this evidence:

1. The results from all 30 studies in which the relationship between
smoking and birth weight was examined have demonstrated a strong
association between maternal cigarette smoking and delivery of low-
birth-weight infants. On the average, the smoker has nearly twice the
risk of delivering a low-birth-weight infant as that of a nonsmoker
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(3, 13, 17, 20, 25, 29, 35, 42, 13, 16, 47, 19, 57, 58, 59, 65, 70, 72, 7.,
77,78,80,83,85,90,95,99, 100, 113, 118).

2. The strong association between cigarette smoking and the de-
Livery of small-for-dates infants first demonstrated with results from
studies of retrospective design (3, 13, 17, 33, 46, 47, 49, 57, 38, 59, 63,
70,72,73,77,80,83, 90, 93, 99, 100, [18) has been repeatedly confirmed
subsequently by data from studies of prospective design (20, 25, 23, 42,
43,78,83,113).

3. A strong dose-response relationship has been established between
cigarctte smoking and the incidence of low-birth-weight infants (25,
43, 46,49,100,113).

4. When a variety of known or suspected factors which also exert an
influence upon birth weight have been controlled for, cigarette smok-
ing has always been shown to be independently related to low birth
weight (1,13,25,43,46,73.78,83).

5. The association has been demonstrated in many ditferent coun-
tries, amang ditterent races and cultures, and in different geographical
settings (17, 17,25,29,36. 12, 12,59,73,78,80, 113).

6. Previous smoking does not appear to influence birth weight if
the mother gives up the habit prior to the start of her pregnancy (24,
46.59.113). '

7. The infauts of smokers experience an uccelerated growth rate
during the first 6 months after delivery, compared to infants of
nonsmokers, This finding is compatible with viewing birth as the re-
moval of the smoker’s infant from a toxic intlncuce (83).

8. Data from experiments in animals have documented that ex-
posure to tobacco smoke or some of its ingredients rvesults in the
delivery of low-birth-weight off<pring (7, 8, 9, 23, 40, 87, 117}.

Several receutly publishied studies have provided additional sup-
porting evidence for a causal relationship between cigarette smoking
and =mall-for-dates infants. The Ontarvio Pevinatal Mortality Study
(66) was comdneted among 10 teaching hespitals during 1960 and
1961, The authors of this retrospective study of 30,267 births demon-
strated a significant excess of infants weighing less than 2,500 SN
among cigarette stokers as conpared with nonsmokers (P<0.001).
Smoking was significantly dose-related to the percentage of preg-
nancies terminating in the delivery of a low-birth-weight infant
(fg. 3).

Niswander and Gordon (£.3) have recently reported data from the
Collaborative Perinatal Study of the National Institute of Neuro-
logical Diseases and Stroke. In this prospective study of 39200 preg-
nancies. which were nearly equally divided anmong black and white
wonten. the authors found a significant do=c-related excess of low-
birth-weight infants among smokers of Loth groups, compared to
nonsmokers of the same race.
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Figure 3.—Percentage of pregnancies with infant weighing less than 2,500
grams, by cigarette smoking category.
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Rantakallio (76) carried out a prospective study of 11,005 single
births in Finland. Cigarette smoking mothers had siznificantly more
infants weighing less than 2500 grams than did nonsmokers
(P<0.001).

Rush and Kass (82), in a prospective stivly of 1,040 pregnancies in
Bozton, Massachusetts; Domagala, et al. (19).in a retrospective study
of 1,832 pregnancies in Poland; and Mukherjee and Mukherjee (54),
in a retrospective study of 2.886 pregnancies in India, each found 2
sigmificantly higher incidence of low-birth-weight infants among
cigarette smokers.

Butler, ct al. (75) have further analyzed the British Perinatal Mor-
tality Study data. Analysis of the 16,994 questionnaires revealed that
10.3 percent of the women were cigarette smokers before pregnancy.
After the fourth month, this percentage had decreased to 27.4 per-
cent. Given the large number of women in the study, and the sig-
nificaut changes in smoking behavior which occurred, Butler, et al.
found it possible to consider the etfect of u change 1 smoking be-
havior on birth weight between the beginning of the pregnancy and
the fourth month (after which smoking bchavior was reportedly
stable). The authors stated, “If smoking itself (rather than the
type of woman who smokes) has a deleterious effect on the fetus,
it would be reasonable to expect thie mothers who gave up smoking
during pregnancy to show differences in the birth weight and peri-
natal mortality of their offspring compared with those who continued
to smoke.”™ Thelr results ave presented in fizure 4. The birth weights
by smoking categories were estimated by using a main effect model
without mediating variables. However, the anthors reported that when
the mediating variables (social class, maternal age, parity, maternal
height, sex of infant, gestational age, and perinatal mortality) were
allowed for, the results of the analysis were very similar. The effect
of cigarette smoking before pregnancy was insignificant compared to
that of smoking regularly after the fourth month of gestation. The
authors concluded, “The finding that a change in maternal smoking
habits during pregnancy had the effect of putting the baby into—a-
birth weight and perinatal mortality category associated with the new
smoking habits points toward some kind of cause-effect relationship.
* ".“ This finding is further strengthened by the birth weight analysis
\\'htd_l shows that the diminution in birth weight of the offspring of
smoking mothers persists and is indeed little changed when allowance
has been made for a number of other social and obstetric mediating
factors.”
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Figure 4.—Average birth' weight by maternal smoking habit (a) before current
pregnancy and (b) during current pregnancy.
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EVIDENCE FOR AN INDIRECT ASS50CIATION BETWEEN CIGARETTE SMOKING
AND SMALL-FOR-DATES INFANTS

Yerushalmy (113, 114, 115) has suggested that smoking is an index
to a particular type of reproductive outcome and thus does not play a
causal role in the production of small-for-dates infants. He has de-
veloped several lines of support for this hypothesis, from an analysis
of data from the prospective investigation of 13,083 mothers in the
Oakland Child Health and Development Study. He has emphasized
that ineffective randomization and the phenomenon of self-selection
complicate the development of appropriate inferences with regard
to causality. Such difficulties do not prevent the identification of
causal associations, but they demand careful and critical analysis of
the data. Yerushalmy has questioned the causal nature of the relation-
ship between cigarette smoking and small-for-dates infants because
of: (a) The relationship between the smoking habit of the father
and low birth weight of the infant, (b) behavioral differences betiween
smokers and nonsmokers, and (c¢) comparison of the birth weights
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of a woman’s infauts born during the perinds when she smoked ciga-
vettes and when she did not.

Yerushalmy (774) has stated that the sinoking habit of the father
could not reasonably be related to the birth weiyrht of the infant. From
preliminary data derived from the study, however, he determined
that there was an increased incidence of low-birth-weight infants
when the fathers smoked and, morcover, there was an apparent dose-
response relationship as found for maternal smoking. IHowever, he
noted that only when both the husband and the wife smoked was the
incidence of low-birth-weight babies increased. e felt that these
findings supported the conclusion that smoking was a marker of
tvpes of individuals and not a causal factor for low biurth weight.
Other Investigators have since examined this relationship (49, 7100},
but none has confirmed an independent association for paternal
smoking. The assoctation between paternal smoking and birth weight
appears to be an indirect one. Paternal and maternal smoking be-
havior are highly correlated and maternal smoking 1s strongly related
to infant birth weight. Underwood, et al. (/10) studied 48.505 women,
their husbands’ smoking behavior, and the relation with birth weight
(table 1). If the mother was a nonsinoker, then the father’s smoking
had no influence on the birth weight of the infant.

TasLE L.—Infant birth weight by maternal and paternal smoking habits

Fathers (nonsmoking mothers)

Ciparettes pec duy Birthweight (grams)

Number ——————
Mean Diference?
None_ oo 24,865 3,395 0 9,547 3,396 0
Tto U .. 7,600 3, 286 107 3,493 3,389 7
11 to 30 14,450 3,196 199 10,403 3, 391 5
>S30. . L 1,570 3,182 213 1,330 3,393 3

b Nonzmoker ity stnoker.

Source: Underwood, ot ol (199,

Yeruzhalmy (773) pointed out that other investigators had fourd
marked differences between smokers and nonsmokers. In his own
stuedv, he found that non=mokers used contraceptives significantly
more trequent!y than did =mokers. Moreover. a significantly higher
proportion of smokers drank cotfee, beer, and whiskey. However, he
Jdid not adjnst for these variables in his analysis of the association
between cisarette smoking and lower infant bivth weight. Other in-
vestizatars have also found differences between smokers and non-
smoker=. Forexaunple, Fruzier. et al. (23) found sigmificant differences
in the distribution of parity, work history, education, and” psycho-
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