A study of male patients under 60 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.
Association with other possible risk factors was not tested.

CIGARETTE SMOKING RELATED TO GEOGRAPHIC VARIA-
TIONS IN CORONARY HEART DISEASE MORTALITY AND TO
EXPECTATION OF LIFE IN THE TWO SEXES
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Introduction

F(m some years, cigaretle smoking has
been regarded as an important factor
in the incidence of coronary heart dis.
ease morbidity and montality, though
evidence of a causal connection is stili
disputed. Over the last S0 years, both
certified mortality from coronary heart
disease and per capita cigarette con-
sumption have risen sharply in most
countries.

Since coronary heart disease mortal-
ity is a significant component of total
mortality, and accepting the hypothesis
that cigarette smoking is a major risk
factor in coronary heart diccase, the
mortality rvate for a smoking popule.
tion should be higher Yaan for a non-
smeking population. Similarly, since
risk is assumed to incresse with the
number of cigatetles smoked, the mor.
tality rate should increate with in.
creased smoking. Hammond and Horn,!
in their prospective survey of 187.000
New York citizens, noted a highly sip-
nificant increase in the death rate among
cigaretie smnkers compared to noismok-
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ers, and they showed that coronary heart
disease accounted for onc-half of the
excess deaths. .

An important demographic phenome.
non observed over the past 50 years is
the chenge in the life expectancy of
males and females in meny countries.
Fifty years ago the male and female ex:
peciations of life showed differences
varying from zero to three years at the
most, almost always in favor of the
female. Since then hoth 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 westem coun.

tries the female expectation of life now |

exceeds the male by three to six years?
A number of reasons mav be advanced
to explain this better female experience. -
Of particular interest here is the fact
that female per capita cigarelle con
sumption has been shown to be lower
than male per capita consumption in
countries where such data are available.
We have previously postulated this lower
female cigarette consumption as a pos-
sible rcason for the relatively better fe-



male expectation of life experience in
the lest 50 years.®

It is of interest 1o see whether the
evgilable data are consistent with the
proposal that & cigarette smoking popu-
lation hes & higher CHD mortality, and
whether the better female expectation of
life can be attributed to heavier male
cigarelte smoking.

The tims of this stedy were therefore
as follows:

1. To examine the relationship be.
tween cigarette smoking and certified
coronery heart disease mortality in dif-
ferent countries;

2. To examine the relationship be-

tween cigarette smoking and the ratio
of femsle/male expectation of life in
different countries.

. This analysis involves the assumption
that the pattern of cigarette smoking be-
tween the two sexes and at all age
groups is similar in each of the coun.
tties included in the study. For this
reason all that such an analysis can
establish is whether the data are
consistent or inconsistent with the
hypothesis,

Methodology and Results

.Date for the survey are recorded in
Tables I and 2. Table 1 yecords, for e

Table 1=—=Cigareite consumption and 420.422 tality in 1 tric
co?tﬁ:n';‘t;:n’ Mortality (per 100.000)*
Year Coantry per adult/year 420* 420, 422t
1962 United States 3900 245 2569
* Canada 3350 2016 2116
g Australia 8220 219.9 2381
- New Zealand - 8220 202.2 2118
1963 United Kingdom ' 2790 179.1 1941
1962 Switeetland 2780 82.0 1245
- Treland 2170 1514 1813
* Lceland 220 473 1705
» Finland 2160 192.5 2331
1963 West Germany 1890 103.1 150.3
1962 Nethetlands 1810 1132 1247
" Greece 1600 26 412
v Austria 1770 136.0 182.1
Y Belgium 1700 105.3 181
" Mexico 1680 277 319
1968 lualy 1510 9.3 1143
1961 Denmerk 1500 136.8 1449
1962 France 110 55.6 $9.7
" Sweden 12:0 103.9 1269
1961 Spain 1200 221 439
1962 Norway 1090 1248 1363

Correlation coeeientin0.2295

Coueties Buve been arreved Io ordes of per caplts clisretie eonsmpiion. .

1. Daws welaves 1o manufattvtnd eiganties only, arcept for Amtralia, Camads, New Zeashod,
and Norwap which inelude eatimores for bivdrolied elgerattes.

& Figures relate t1 the age povy 35.64.

tees: (1) Tobseco Rmm%« °°Cs:mmll Pater No. 6, Lovdon, 1083, (2) THO Epidemishopiest
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Toble 2—Male and female expeciaiion of life a1 40 vears, actual and estimated excess
femalv/mule expectstion of life, and per capita cigareite consumption for selected

countries
Per espita adult ?.‘.:e::':':::,' len:m.\:;:zh h'l‘c:nullt‘/:-::-
. Countey Veor eenstmption [ Females of life of lifet
Australia 1020-22 610 3045 81 30 —
1932-34 430 s 34.04 293 284
1946-48 780 3123 3491 368 3.6
1953-55 1646 3165 3500 435 49
Austria 1930-83 1025 %7 311 24 -
194961 1100 80.74 8420 846 249
1960 1720 8092 85.22 430 3.23
Belgium 1928-32 1106 2948 .77 29 -
194649 1295 3061 3420 859 252
Canada 193C.32 630 3198 33.02 104 -
194042 1030 3187 33.99 22 151
1950-52 1600 8245 35.63 318 219
1955-5¢ 2480 821 36.69 395 315
1960-62 3060 3206 3.4 449 394
Denmark 1921-25 460 321 323 02 -
1926-30 620 820 324 04 039
193)-35 420 321 325 04 015
193640 550 322 33.1 09 031
1936-50 860 3181 35.00 119 0.68
1951-55 1236 3438 35.89 151 112
1956-60 1320 3425 3659 234 123
England
and Weles 1920-22 1080 219 3186 267 -
1930-32 1410 262 32.55 293 813
1950-5% 2200 3098 85.82 434 419
1958-60 2670 316 36.6 50 4.64
1961-63 2680¢ 514 36.5 5.1 4.65
Finland 1921-30 1310 2185 3101 345 -—
1036-40 1660 2138 3157 419 388
1046-50 1520 2802 33.59 8.57 s
195155 1780 220 %20 500 402
1956-60 1750 2.92 8495 §2¢ - -1
Ieeland 1931-10 820 320 354 34 -—
1941-50 1670 343 36.5 22 502
1951-60 1730 35.2 8.0 28 50
Irelond 1925-27 30 8043 30.83 040 -
1935-37 1230 30.26 3118 092 100
1940-42 1260 258 8168 105 104
1950-52 2830 81.51 33.28 197 292
1M60-62 2800 3235 85.28 293 288
Norway 1921/22-1930/31 260 8240 34.00 160 -
1931-1941 330 815 84.89 174 168
1946-1950 600 3.6 36.96 180 201
195)-1955 §20 85.5¢ /8§19 225 191
s UK. Din ;
8 1) UN De it Yearbocks 195064, (3) Tobueo Remarch Paper No. 6., 1080,
& Deaived (vom vegrestion quation {aes tent),
(Continued on following page.)
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Table 2=Continued
Per copita aduit ﬁr::‘:’,?.‘:.‘ ‘QID:I":’: . t"l:.n'!'rllgo::‘.
cigstene expesistion especistiod
Counits Year consumption Meles Femates of fife of et

Netherlonde 192130 480 8210 3250 0.40 -
103140 685 329 3.3 04 0.65

1050-52 1m0 349 36.3 14 1.3

1956-60 1650 3.7 5.3 26 1.80

New Zealand 192120 465 315 33.03 167 -
1034-38 59 3203 3105 202 182

1950.52 1540 30,65 .61 299 296

1955-57 1250 3282 36.35 3.53 3

Sweden 1921-80 20 8229 33.35 106 -
193630 380 3237 33.67 130 118

1946-50 720 8384 5.29 115 15

1959 - 1090 3593 343 240 203

1962 20 HuSe 37.59 3.09 23

Switzerland 1933-37 540 294 320 28 -
193944 8% 3042 33.35 293 3N

1948-53 1540 s1e8 35.02 314 4.00

1959-61 2380 3370 7.60 390 501

United States 1919-21 610 20.63 30.58 095 -—
1929-31 1370 28.68 30.86 218 185

1939-41 1820 29.57 32.68 an 240

1949-51 3250 30.79 35.06 427 41?

1959 3:20 5120 36.40 520 468

1963 na, 812 36.%5 55 -

SUER. Dita

Sousees: (1) UN Denngraphic Yearbooks 3055.64. (2) Tobacco Resensch Paper No. 6., 1908,

1 Derhved from segteasion equation (eee teat),

recent year, annual per capita cigarette
consumption® and coronary heart die
ease mortality for 21 countries.® Coro
nary heart disease mortality is expressed
in twe way: (1) arteriosclerotic heert
discase (420}, and (2) arteriosclerotic
heart disease ard wavocardial degenera.
tion (420422,

The countries included were those for
which reasonably accyrate smoking and
hiostatisticsl data could be obtained. The
countries in Table 1 are arranged in
order according to per capita cigarelte
consumption. The latter varies from
3.900 in the United States down to
1.090 in Norway. If the corresponding
morlality rates are examined it will be
seen that there is a similar tendency for
mortakity mates to decline. Tt is thus pos.

7

1816

sible to postulate & numerical associe:
tion beiween cigarette consvmption and
coronary heart direase mortality.

In Figure 1, cigarette consumption
end total coronary heart disease mor-
tality (420.422) are plotted. The coeffi-
cient of linear correlation between the
two veriables is r=0.7295. There is
therefore a fairly strong and stadstically
significant relation * between  cigaretie
consumption and coronary heast dis.
ease, mortality. A similar coefficient was
found hetween cigavette consumption
and death rate from arteriosclerotic
heart disease (420), ,

In four countries (Greece. Mexico,
France. and Spain) coronary heart dis-
ease mortality rates (420-422) ave con-
siderably lower then in the other coun-

YOL. 80, NO. 8, AJ.PH.
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Figure }=The relationship between total
average clgareite ccnsumption and
mortality from coronary heart disease
(420-422) in 21 countries

tries included in the study. Differences
in death certification may account in
part for these low figures, althouzh there
is evidence that the low mortality from
coronary leart diseaze reported in
Greece ie a true one.® Another cause may
be a deficiency of other coronary heart
discase rick factors in these countries.
Aravanis and hit colleugues® report a
relatively low incidence of hypertension
and hypercholesterolemia in Greece.

Table 2 iz a combination of “cross
sectional” and time series data for 15
of the 21 countries. These 15 coumtries
were chosen for this aspect of the
sindy hecause of the reliability and com-
prehensiveness of the life exprctation
and tobacco data available over the past
§0 years. The other six countries were
excluded because of inadequate data
evailable over this time or because of
political considerations which may have
affecied the continuity of the data.

In each of these 15 countries the fe.
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male expectation of life has increased
more than the male expectation of life.
Associated with this increasing excess
female /male expectation of life is a
similar upward trend in the per capita
adult cigarette consumption. Jt should
be noted that this latter figure is based
on the toial adult male end female
population of each country. A more use-
ful figure would have been the difference
between male and female per capita ciga-
rette consumption. Thete data are not
available. However, it is not unreason
able to assunie that the figures 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,® and the United States® indi-
cate that the ratio of quantitative male
to female smoking in these countries
is of the order of 214 /1 to 3/1.

The coefficient of linear correlation
between the excess female expectation of
life at age 40 and per capita adult ciga.
rette smoking consumption is r=0.70.
In 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

2w 11400012 X

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

The equation suggests that, for an in-
crease of 100 in annusl per capita ciga-
rette consumption, the excess fzmale life
expectation will rise by 0.)2, arising
from increased male coronary heart dis-
case mortality. This essumes of course,
that the 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
regression equation, is also tecorded.
Comparison with the cetval excess fe.
male life expectation chows fairly
matked correspondenice.

me
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Figure 2~~Excess female/male life expectation at age 40 for 15 countries at various
dates related to per capita adult cigavette consuraption

Conglusions

An international comparison of smok-
ing experience, coronary heart disease
mortality and trends in the life expec-
tation of males and females supgests:

(1) that there it & strong positive
association between per capita cigarette
consumption and coronary heart disease
mortality in different ccuntries;

" (2) that there is a strong positive es-

sociation between per capita cigarette
consumption and the excess female/male
expeciation of life between different
countries and within the same country
over time.

In genera), these results are comsis
ent with the hypothesis that smoking is
& Jeast a aignificant associative fuctor in
the incldence of coronary hesrt diseasc,
In view of the astumptione wnderlying
these data, the results cannot be taken
to provide positive support for the

12 U]

hypothesis that smioking is & cause of
coronary heart disease, but the results
are consistent with such a hypothesis. L
It is possible but improbable that the
relationship between cororary heart dis-
case and cigatelte smoking can be at-
tributed to an association between the
latter habit and another coronary heart
disease risk factor. In & study of 444
male patients under 60 years with coro.
nory heart discase, we have failed to
show a positive relationship between
volume of curtent smoking and euch
acknowledged risk factors es hyperten-
sion, hypercholesterolemia, abnormal
glucose tolerince and increaring age.
An assacietion with other possible wisk
factors has not been tested.

Summary

Cigerette consumption shows & sig
nificant positive association with coro-

VOL, {0, NO. 8, AJPMN,
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Table 3w=Correlations belween current cigaretie smoking (aversge number
of cigareties per day) and ceriain acknowledged risk factors in male
patients under 60 years with coronary heart diseane

No. of pairs
with dite
Factor available R T P-xzlue
L Ape 3 -0 -1845 NS
2. Diastolic blood pressure m -2 ~2.261 <005

3. Glucose tolerahee 2
(Aggregate of fasting. half-
hour, one: and two-hour

—.184 5188 <001

readings)
4. Serum cholesttrol B —.028 472 Ne
nary heart diezse mortality in 21 coun.  REFERENCES

trics. A significant association is alo
noted in 15 countries between total ciga.
relle consumption and excess female/
male expectation of life. This associa-
tion may be accounted for by the docu-
minted or essumed heavier male ciga-
rette smoking experience in these 15
countries.

The resnlts of this study are consist.
ent with, but not proof of, the hypoth-
esls that cigarette smoking it & siguifi.
eant risk factor in coronary heart dis
case mortality, They are also consistent
with the proposal that cigarette smoking,
because of its association with coronary
heart disease and other chronic dis.
orders, may partly or completely ac-
count for the better female compared
to male life expectation experience over
the past 50 years.
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4 program for reducing primary exposure during dental x-ray examinations
is described and its achievements are indicated. Despite a considerable
reduction in radiation exposure, since 1960 dentists still use more
radiation than necessary per exposure. Reasons for this situation

are discussed. Implications of the program for other

states are mentioned.

A STATE PROGRAM FOR REDUCING RADIATION EXPOSURE
FROM DENTAL X-RAY MACHINES

K. L. Tratis, B.S., FAP.H.A., and J. E. Hickey, M.5.

lnﬁb&nclion

Tm: ideal goal in the field of diag-
nogtic radiology is to obtain excellent
quality x-rays with the minimum pos-
sible exposure to the patient. In 1960,
a studv conducted by Barr® of 200 den-
tal x-ray installations in the Boston area
indicated that this was not being accom:
plislied. He found that the exposure per
film at the skin entrance averaged 2640
mR. The U. S. Public Health Service
in A much broader but less detailed
study? indicated a much reduced value
of the 1138 mR in 1963. Barr pointed
out in Lis paper? that excellent dental
x-tayé can be taken with significantly
lest rediation exposure,. as is done rov.
tinely at the Tufts University Dental
X-Ray Clinic and many other dental fa-
cilities throughout the country.

The study described in this paper
was ingtituted to learn the reasons fur
this high average expozure and to as.
certain if an exposure. when found to
be excessive, could he reduced at the
time of the survey visit, This could be
done by uting the talent and resources
of an existing state radiological health

1022

program, namely, that of the Divisien of
Occupational Health, Department of
Health, State of Rhade Island.

Organization of Study

Preliminary Arrangements

In this study, consultative visite were
made 10 dentists under the joint spon-

"sorship of the State Department of

Health and the State Dental Association.
Letters announcing the availability of
the gervice were sent to all licensed
dentists in the state, A return postcard
was provided, so that dentists could ex-
press their desire to receive this serv-
ice. Before each visit, en appointment
was made by phone to essure maximum
cooperation of the dentist during the
visit.

Visit Procedure

Fach survey was conducted by a two-
member team and took from 15 to 30
minutez to complete, depending upon
conditions found and the number of
machines to be calibrated, In each zase,
the dentist was apprised that the pur-
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