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A study of male patients under ti0 years with coronary heart disease has
shown a negative relationship between volume of current smoking and
such risk factors as hypertension and abnormal glucose tolerance,
and no association with serum cholesterol and increasing age .
Associatiolz with other possible risk factors was not tested.

CIGARETTE SMOKING RELATED TO GEOGRAPHIC YARIA-

TIONS IN CORONARY HEART DISEASE MORTALITY AND TO

EXPECTATION OF LIFE IN THE TWO SEXES

Ristfard AtuCza6y. Af.D., F.R.C.P. ; 1. ir. McGitrtay, ALA .; and A'oet Hickry, AfB., ALR.C.P.t.

Introductior,ti

F oR some years. cigarette sm-1king has
been regarded ae an important factor

in the incidence of coronary heart dis•
ease morbidity and mortality. though
eridence of a causal connection is still
disputed . Over the last 50 years, both
certified mortality from coronary heart
disease and per capite cigarette con-
sumption have risen sharply in most
countries.

Sinrr coronary heart disease mortal-
it,r is a significant component of total
mortality, and accepting the hypothesis
that cigarette smoking is a major risk
factor in coronarv heart dirrace, the
mortality rate for a snmking popuia•
tion should be higher 4ran for a non•
smoking population . Similarly . since
risk is assumed to increase with the
number of cigarettes smoked, the mor•
tality rate should increa`e with in•
crear.ed smolting. Hammond and Horn 1
in their prospective survey of 187 .000
New York citizens, noted a highly sig-
nificant increase in the death rate among
eigarette smnkerf compared to noiismok-

ers. and they showed that coronsry heart
disease accounted for one-half of the
excess deaths.

An important demographic phenome•
non observed over the post 50 years Is
the change in the life expectancy of
males and females in mpny countries .
Fifty years ago the male and female ex•
pectations of life showed diii:erences
varying from zero to three yeais at the
most, almost always in favor of the
female. Since then both male and female
expectations of life have increased at all
ages, but the female expectation of life
has increased far more rapidly than the
male expectation. In most westejn coun•
tries the female expectation of life now
exceeds the male by three ro six yearE .r

A number of reasong may be advanced
to explain this better female experience. -
Of particular interest here is the fact
that female per capita cigarette con•
sumption has been shown to he lower
than male per capita consumption in
cQUntrica where such data are available .
We have previously postulated this lower
female cigarette consumption as a pos•
sible rcason for the relatively better fe-
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tmade expectation of Iife experience in
the last 50 years .8

It is of interest to see whether the
available data are consistent with the
proposal that a cigarette smoking popu•
lation hes a higher CI!iD mortality, and
Mhether the better female expectation of
life can be attributed to heavier lnale
cigarette smoking .

The cims of this stedy were therefore
as follows :

1 . To examine the relationship be•
tween cigarette amoking and certi6ed
cordnarg heart disease mortality in dif•
ferent countries ;

2. To examine t .he relationship be•

tween cigarette smoking and the ratio
ddf female/male expectation of life in
Jifferent countries.

This analysis involves the assumption
that the pattern of cigarette smoking be-
tiwewi the two sexes and at all age
groups is similar in each of the oonn•
tties included in the study. For this
rresson all that such an analysis can
eatablish is .whether the deta ate
dinnsistent or inoonsistent with the
hypothesis.

Niothodology and Results
Data for the survey are recorded in

1"ables I and 2 . Table 1 rexords, for a

Table I-Cigarerae coanumption and 420422 mortality in eertain eountrica

Year

196Y

1963
1962

«
«

1963
1962«
«
»
«

1963
1961
1962»
1961
1962

Cigare1te
consumptiont Mortality (prr 100.008)e

Coantry per adultJy*ar 420' 420, 42Pt

United Stetee 8908' 244.5 256.9
Canada $3S0 201.6 211.6
Auslral?a 3220 219.9 238.1
1\eti• Zealand ' 5220 202.2 211.8
United IiinpdoM ~ 2790 179.1 194.1
Sa3trerland 2780 8:.0 1RS
Ireland 2770 151.4 187.3
Iceland 2290 47.3 110.5
1'inland 2160 192.5 233.1
Q'est Germaqr 1890 103.1 150.9
Netherlandf 1810 113.2 124.7
Greece 1800 29.6 41.2
Auetria 1770 136.0 182.1
Belgium 1700 105.3 118.1
lifenirn 1680 27.7 31.9
Italy 1510 69.3 114.3
Denmark 1500 136.8 144.9
France 1410 55.6 59.7
Sweden 12:0 103.9 126.9
Spain 120D ' 22.1 45.9
Norway 1090 124.6 136.8

Coeteitnee eeestkaima7Ppa
CoeatHn beve bem aenoted io eedet of per tapln etywat teammptle .

. 1. Dne nMn 1t, meeoherond Hdenoee ealr .e aapt tet Aettalie. r.eede. New itelaod.
end Xeneer ∎Llea leelude enlmeln (ee betd•mlled euNIUe .

t. rlpete tehle t+ t6e are nnu .~ rS .61.

Eeuttns (1) Tobttee neuwA Couodl Pet-ee ko. 6L teadoa. 106l. (III tN0 Epidtminledial
tad vttel snrltuee. Vbl. re . No. 141966.

•Anerleteleeolle bestl dlaeut .
i Aneetottletolie Aeul dltntt ent mreetedlH dereaeetllea .
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Table 2-.11ale and temale expectation of life et 40 ,rars, actual and eatim.ted exeee'
femal.•/nwle expectation of Iife, and per capita dearette emuumption for selected
countries

Per dpfte eduU
reneey

E.peeutlon o1
ille tt ete W

taae.a
km~k/mde
npeeuHoo

fnfeueaneer
ftmele/m.le
tepetntoo

CovottT t•e-
.

tewumptioe IAdu Femdn of lite of Utet

Australia 1920-22 640 30.05 33.14 3A9 -
1932-U 430 81.11 34.04 2.93 2.81
19" 780 3123 33.91 3.68 3.26
1933-55 1640 31.65 36A0 4 .35 4.29

Ausuia 19" 1023 28.7 3L1 2.4 -
1919-51 1100 30.74 3420 3.46 2.49
1960 1720 80.92 35.22 4.30 3.23

8elgium 1928-32 1100 29.46 31 .77 2.29 -
19i1r19 1293 30.61 34.20 3S9 2.52

Canada 193C-3"_ 640 3198 33.02 1.07 -
19a0a° 1030 31.87 33.99 2.12 1b1
1930-5° 160D 32AS 35.63 3.18 2.19
1955-57 2480 32,74 36.69 3.95 3.15
1960-62 3060 32.96 37A5 4.49 3.94

Denmark 1921-25 460 32.1 32 .3 0.2
192W0 620 32.0 32.4 0.4 039
1931-SS 420 32.1 82.5 0.4 0.1S
1936-40 550 32_^ 33 .1 0.9 0.31
19" 860 33.81 35.00 1.19 0.68
1951v5 1230 34 .38 35.89 1 .51 1.12
1956-60 1320 WS 36.59 2.34 123

England
and R'alee 1920-22 1030• 29.19 31.86 2.67

1930,4: 1410• 29,62 32.55 2.93 3.13
1950-5: 2200" 30.98 35M 4.34 4.19
1938-60 2670a 31.6 36.6 5.0 4.64
1961-63 2680• Sl4 36.5 5.1 4.65

Finland 1921-30 1310 27.55 81 .01 3.46
1936-40 1660 27.38 - 3157 4 .19 3•BB
19" 1520 28.02 33.59 5.S7 3.71
1951-55 1780 29.20 34 .20 5.00 4.02
1936-60 .1750 29.72 34 .95 524 3A9

Iceland 1931-10 920 32.0 35.4 $.4
1941-50 1670 343 36.5 22 SAr'
1951-60 1730 35.2 S8.0 29 5.09

leetend 1925-27 730 80.4$ 30.83 OAO
193547 1230 3026 81.18 a9Z L00
1936-42 1260 10•98 31.63 . 1A5 1 .04
195652 2830 31 .31 33.28 1.97 2.92
1 .9Ci0-62 2800 32 .35 35.28 293 2.88

Norway 1921/22-1930/31 260 34.40 34.00 1.60
1931-1941 330 31 .15 3a.89 1.74 1 .68
1906-1950 600 35•16 86.96 1 .R0 2.01
19S1-195S 520 35.54 87.79 US L91

• U.1:. Dau ~
Booeenv (1) UK DrmotupMe Yeubeeb 1Wt•H. (4/ ToDnce Rafud Pqee No . 6..1463.
t Dttind from aePe.Nee a4ueUoa (uo teu) .

. (Continueal on following page.)
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Table 2.-Continued

Ptr eeoiu .du1r
url

~y.eruunn orn~. „eo
- -- -

turnr
/eA.ir~m "•
ape~ptioo

t+l{a.rederrerr
Lm.telxutr
oPen.tlee

Gron+r. Te.r
pue

roaruropiton rddn ifmrlN of IUe of 1{1N

1\elherlondt 1921-30 480 32.10 32.50 a40 -
193140 685 32.9 33.3 0.4 0.65
19~50-52 1170 34.9 36.3 1 .4 1:3
195G•b0 1650 34.7 3e .3 2.6 1.a0

1CeH Zealand 1~1-22 46S 3156 33_23 1 .6' -
193a.-38 590 32.03 31.05 2.02 1 .82
19SO452 1540 3°.65 35.61 2.99 Z.96
1935-57 1750 3282 36.35 3.53 3.21

Sweden 1921-90 280 3: .29 33 .35 1.06 -
1936-00 380 32.37 33.67 1.80 1 .18
1946-50 i20 33.M 35.29 1.45 1 .59
1959 1090 35.93 r, .43 2.40 2.03
1962 1-^i0 34.50 3'.59 3A9 225

Snitttrlnnd 1933-3~ 540 29.4 3" 2 2.8
1939ai &.3 30.42 33,35 2.93 3.14
1948-53 15t0 81 .88 35.02 3.14 4.00
1959-61 23B0 33.i0 37 .60 3.90 5.01

United Statet 1919-21 610 29.63 30.58 0.95 -
19"-9-31 1370 2&68 30.86 2 .18 1 .86
1939--01 1820 29.57 $2 .69 3 .11 2 .40
1949-51 3250 30.79 35 .06 4.2: 4.1?
1959 3:20 31.20 36 .i0 5.20 4.68
1963 n.a . 81 .2 36 .7 5.S -

o r.R . a.u
Senrer+ : (11 r\ lrenpr .pA{r Tatbeet. IDSt.N . (2) Tob.ero Baeur6 Prprr xo. a. .19Er.
1 bn1 .Md Ium Mtreulea poaien ( .ee lerdn

recent year. annual per capita cigarette
consurnptiond and coronary heart dis•
ease mortality for 21 countries.6 Coro•
nary heart disease tnortality is expressed
in two ti,ays: (1) arteaiosclerotic heart
disease (l20), and (2) arterioscierotic
heart diseaw ar.d r.wocardial degenera•
tion (4204221 .

The countries included were those for
which reasona6h accr•rate smoking and
taiostatitlical data could be otitained . The
countries In Table 1 are arranged in
order accordinp to per capita cigarette
consumption . The latter .arieA from
3.9[t0 in the t'nited States down to
1 .090 in Norway. If the corresponding
mortality ratet are examined it will be
seen that therr is a similar tendency for
mortality rates to decline. It is thus pos•

aible to postulate a numerical associa•
tion be,ween cigarette consumpt:on and
coronary heart dieease mortality .

In Figure 1, cigarette consmnption
and total coronarv heart disease mor•
tality (420•4221 are plotted . The coef6•
cient of linear correlation between the
two variabks Is r=0.7295. There is
therefore a fairly sztronp and statistically
signiEcant relation ' between cigarette
consumption and coronary heart dis .
ease, mortalitp. A similar coefficient was
found between cigarette consumption
and death rate from atterioaclerot+c
heart dir•ea•e (440) .

In four countries (Greece . lileicir.o,
France. and Spain) coronary heart diu
eas.e mortalih• rates (420.4221 are con•
aderabn• loi;er than in the other coun .

,
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fiigure 1 Tlre relationt~hip between total
averape eigarette ea-nsumption and
nwryalir .• frlrm coronary heart disease
(420422) In 21 countries

tries included in the study. i:)ifferences
in death certification tna}• account in
part for these lbw figures. althou,-lt there
is evidence that the low mortality from
corohar) heart disease reported in
Greece is a irue one e Another cause may
be a de6ciencp of other coronary heart
disea-e risk factors in these eountries.
Aravanis and his coilebgueso report a
relatively low incidence of hypertension
and hypercholesterolemia in Greece.
Table 2 ia a combination of "cross

slctional" and time series data for 15
of the 21 countries. These 15 countries
were chosen for this aspect of the
stud}• because of the teliabilih• and cwm-
prehensiveneso of the life eYp-ctation
and tobacco data available over the past
50 )'ears . The other six countries were
excluded because of inadequate data
available over this time or because of
political consideratians which may have
affected the continuit,r of the data .

In each of these 15 countries the fe .

AUGUST, 1970

male expectation of life has increased
mare than the male expectation of Gfe .
Associated with this increasing excess
female/male expectation of life is a
similar upward trend in the per capita
adult cigarette consumption. It should
be noted that this Iatter figure is based
on the total adult male and female
population of each country. A more use•
ful figure would have been the digerenee
between male and female per capita ciga-
rette consumption . These data are not
available. Hoheeer, it is aot unreason•
able to assume that the 6gures recorded
do indicate the relative magnitudes of
per capita male cigarette consumption in
different countries and at different
times . Data from Ireland? the United
Kingdom,s and-the United Stateso indi-
cate that the ratio of quanlitalive male
to female smoking in these countries
is of the order of 21/~/1 to 8/1.

The coefficient of linear correlation
lbettseen the excess female expectation of
life at age 40 and per capita adult ciga•
trtte smoking consumption is r=0.70.
hn Figure 2 the data have been plotted
on a scatter diagram and a linear re•
"ion line fitted to the data . The equa•
tion to the line is

Y:-1.1•}-0.0012 X

where Yc=estimated excess female life
expectation at age 40, and a=ptr capita
cigarette consumption .

The equation suggests that, for an in-
crease of 100 in annual per capita ciga•
rette consumption, the excess female life
expectation will rise by 0.12, arising
from increased male coronary 5eart dis•
ease mortalit)• . This assumes of course,
that dte increase of 100 in cigarette
consumption arises mainly through in•
creased male consumption .

In Table 2, the estimated excess fe•
male life expectation, derived from the
regres.aion equation, is also recorded.
Comparison with the cctual exccn fe•
male life expectation shows fairly
marked correspondence .

_ .~~..~~.. . »

Source: https://www.industrydocuments.ucsf.edu/docs/gsbn0215



, . ~-_. .... ._ . ..

Eneeaa rT.m .lehMale
Lib ..aeCluinn

a epe 10

0

S

4

3

•

2
0

/{:! ••
•~~. .

.~~~`~ ~ '.
!

0

. ..
•

®

~ i

Figure 2--IT.xeess femak/malp tife expectation at age 40 for IS eonntdes at vanious
dates related to per eapita adult cigarette consumption

0

0

tooc 2000
per eepaa aduh eiparene eoneumption

Conclusions

An international comparison of amok-
tng experience, coronary heart disease
mortality and trends in the life expec-
tation of males and females suggests :

(1) that there is a strang positive
association bet%eeen per eapdta cigarette
consumption and coronary heart disease
mortality in different ecartrtnes ;

(2) that there is a stron gpositive as•
sociation between per capita cigarette
consumption and the excess female/male
expectation of life between different
countries and within the same country
over tian.

In general, these resulls are consiat-
ent with the hypothesis that smoking Is
a' least a aigrri6eant associative factor in
the inclaence of corenary hesrt disease.
In view of the asaumpttong underlying
theae data, the resultb cannot be taken
to provide positive support for the

hypothesis that smoktng is a cause of
coronary heart disease, but the results
are consistent with such a h)pothesis .

It is possible- but improbable that the
relationship between coror•ary heart dis•
ease and cigarette rmAing can be at-
tributed to an association between the
latter hahit snd another coronary heart
disease risk factor. In a study of 444
male patients under 60 years wtth coro•
nary heart disease, we have failed to
show a positive relationship between
volume of current smoking and such
acknowledged risk factors es hpperten-
sion, hspercholrsterolemia, abnormal
glucose totertUrce and Increasing age .
An association with other possible risk
factors has not been tested.

Summary
Cigarette consumption ahows a sig-

ni®aant positive association with coro•

W,
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Table 3-Correlations beiween current ei(rarette amokinR (arera6e number
of cigarettes per day) and certain acknowledged risk faeton In male
patients under 60 yeare with eoronisry heart disease

I

No. of pain
with dhta

Factor available

LApe 319
2 Diastolic blood pressure 311
3 . Glucose tolenhce 291

(Aggrcgate of fasting. half-
hour, one. and uroahour
readings)

4. Serum ehoksterol

nary• heart disease mortality in 21 coun-
tries. A significant association is also
noted in 15 countries between total ciga•
reite consumption and excess female/
mele expectation of life. This essocia-
tQan may be accounted for by the docu-
mented or assumed heavier male ciga-
rette smoking experience in these 15
countries.

The resnlts of this stude are consist-
ent with, but not proof of, the hypoth-
esQs that cigarette smoking is g aig ;rifi.
cant risk factor in coronary heart dis
ease mertality . They are also consistent
with the proposal that cigarette, amoking,
because of :ts association with coronary
heart disease and other chronic dis-
orders, may partly or completely ae-
cdunt for the better female compared
to male life eYpectation experience over
the past 50 years.

R T Y-vzlue

-.075 -1 .848 NS

-.127 -22b1 <0.03

-.184 -8.188 <0.01

-.o2g .472 NS
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A program for reducing primary exposure during dental x•ra3• examinations
is described and its achievements are indicated. Despite a considerable
reduction in radiation exposure, since 1960 dentists still use more
'rddiatidn than necessary per exposure. Reasons for this situation
are discussed . Implications of the program for other
states are mentioned .

I

I

A STATE PROGRAM FOR REDUCING RADIATION EXPOSURE

FROM DENTAL X-RAY MACHINES

K.C. Trm&, B.S., F..f .Pdl«9., and !. E. Nickey, dfS.

lntroduction

Tttt: ide'el goal in the field of diag-
p'ostic radiology is to obtain excellent

quality x-rays with the minimum pof-
sible ex}.osure to the patient. In 1960,
a¢tude conducted bv Barr' of 200 den-
tal .;-rar installations in the Boston area
indicated that this was not being accom•
pliihed. He foend that the exposurerper
film at the skin entrance averaged 2640
mR. The 1: . S. Public Health Service
in p, much broader but lecs detailed
stude= indicated a much reduced value
of the 1138 mR in 1964 . Barr pointed
out in i:is paper' that excellent dental
x-ra,rs can be taken with significantly
less ridiation exposure,. as is done row
tineh• at the Tufts University Dental
X-Ray Clinic and many other dental fa-
cilities throughout the country .
The study described in this paper

was Instituted to learn the reasons fr.r
this high average exposure and to as•
certain if an expofure. when found to
be excessive, could be reduced at the
time of the survey visit. This could be
done by usirg the tal4nt and resources
of an existing state radiological health

program, namely, that of the Division of
Occupational Health, Department of
Health, State of Rhode Island .

Organieetion of Study

Preliminoryr Arrangemenh
In this study, consultative visits were

made to dentists under the joint spon-
sorship of the State Department of
Health and the State Dental Association .
Letters announcing the availability of
the service wee sent to all licensed
dentists in the state. A return postcard
was provided, so that dentists could ex-
pres.s their desire to receive this' serv-
ice. Before each visit, an appointment
was made by phone to assure maximum
cooperation of the dentist during the
visit .

Yirtt Procedure
Rach survey Mas conducted by a laro-

member team, mid took from 16 to 30
minutes to complete, dependin~ upon
conditions found and the number of
machines to be calibrated . In each : ese,
the dentist was apprised that the pur .

..
.
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