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OVERVIEW - HEALTH CONSEQUENCES OF SMOKING 

The statement, “Warning: 77re Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health,” has been 
required by law on cigarette packaging since 1970 as a part of the 
Public Health Cigarette Smoking Act of 1969. This Act was a 
response by the U.S. Congress to the scientific information on the 
health consequences of cigarette smoking summarized in reports then 
avaiIabIe (the Surgeon General’s Report of 1964 and the subsequent 
1967, 1968, and 1969 PHS Health Consequences of Smoking). This 
Act was passed because a series of important questions concerning 
cigarette smoking and health had been answered. 

The following discussion summarizes the basic questions, the 
methodology used to determine the answers, and the answers 
themselves. 

The initial question to be answered concerning the health 
consequences of smoking was “‘Are there any harmflt/heaIth effects 
of smoking cigarettes?” The answer to this question was provided in 
two ways. First, it was demonstrated that some diseases occurred 
more frequently in smokers than in nonsmokers. Second, a causal 
relationship was established between smoking and these diseases. 

Concern about the possible health effects of smoking started 
when scientists began looking for an explanation to account for the 
rapidly increasing death rate from lung cancer. The early retrospec- 
tive studies showed a link between lung cancer and smoking. The 
first prospective studies, however, found that only oneeighth_of.the 
excess overall mortality found among smokers could be accounted 
for by lung cancer; the rest was 1argeIy due to coronary heart disease, 
chronic respiratory disease, and other forms of cancer. They also 
found that the effect on overall mortality was largely confined to 
cigarette smokers rather than the users of other forms of tobacco. 

However, demonstrating an association by statistical probability 
is not enough to establish the causal nature of a relationship. 
Deterpining that the association between smoking and excess death 
rates is cause and effect was a judgment made after a number of 
criteria had been met, no one of which by itself is sufficient to make 
this judgment. These criteria as listed in the Surge0;: General’s 
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Advisory Committee Report (1964) were the consistency, strength, 
specificity, temporal relationship, and coherence of the association. 

In addition, con.vincing theories about the mechanisms whereby 
smoking contributes lo the various diseases responsible for the excess 
mortality among cigarette smokers were developed from the evidence 
on the biochemical, cytologic, pathologic, and pathophysiologic 
effects of cigarette smoking, thereby providing the necessary support 
for the decision that the relationship was causal. 

The most important specific health consequence of cigarette 
smoking in terms of the number of people affected is the 
development of premature coronary heart disease (CHD). Boih 
prospective and retrospective studies clearly established that cigarette 
smokers have a greater risk of death due to CHD and have a higher 
prevalence of CHD than nonsmokers. Long-term followup of healthy 
populations has confirmed that a cigarette smoker is more likely to 
have a myocardial infarction and to die from CHD than a 
nonsmoker. Cigarette smoking has been shown to be one of the 
major independent CHD risk factors and to act in combination with 
other major alterable CHD risk factors (high blood pressure and 
elevated serum cholesterol). Autopsy studies have shown that 
persons who smoked cigarettes have more severe coronary athero- 
sclerosis than persons who did not smoke. Physiologic studies and 
animal experiments have indicated several mechanisms whereby these 
effects can take place. 

A second major health consequence of smoking is the develop- 
ment of cancer in smokers. Cigarette smoking was firmly established 
as the major risk factor in lung cancer. The risk of developing lung 
cancer was found to be 10 times greater for cigarette smokers than 
for nonsmokers. The risk of developing lung cancer increases with 
the number of cigarettes smoked per day and is greater in cigarette 
smokers who report inhaling, who started smoking at an early age, or 
who have smoked for a greater number of years. Smokers of filter 
cigarettes have been shown to have a lower risk of developing lung 
cancer than smokers of nonfiiter cigarettes, but the risk remains well 
above that for nonsmokers. The risk of developing cancer of the 
larynx, pharynx, oral cavity, esophagus, pancreas, and urinary 
bladder.was also found to be significantly higher in cigarette smokers 
than in nonsmokers. Pipe and cigar smokers were found to have 
elevated risks for the development of cancer of the oral cavity, 
pharynx, larynx, and esophagus when compared to nonsmokers. 
Fewer pipe and cigar smokers than cigarette smokers report that they 
inhale. As a result lungs of pipe and cigar smokers receive much less 
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exposure to smoke than the lungs of cigarette smokers. This is 
probably the primary reason for the lower incidence of cancer of the 
lung for pipe and cigar smokers compared to cigarette smokers. 

Women have had far lower rates of lung cancer than men. This 
has been attributed to the fact that fewer women than men smoke 
and the fact that women smokers generally select filter and low tar 
and nicotine cigarettes. However, the percentage of women smokers 
in the United States has increased steadily in the last 30 years, and 
since 1955 the death rates from lung cancer in women have increased 
proportionately more rapidly than the rates for men, reflecting this 
increased proportion of women smokers. 

The tar from cigarette smoke has been found to induce 
malignant changes in the skin and respiratory tract of experimental 
animals, and a number of specific chemical compounds contained in 
cigarette smoke were established as potent carcinogens or cocarcino- 
gens. Malignant changes including carcinoma in situ were found in 
the larynx and in the sputum exfoliative cytology. of experimental 
animals exposed to cigarette smoke. 

Nonmalignant respiratory disease is a third area of smoking- 
induced morbidity and mortality. Cigarette smokers have been 
shown to have more frequent minor respiratory infections, miss more 
days from work due to respiratory illness, and report symptoms of 
cough and sputum production more frequently than nonsmokers. 
Retrospective and prospective studies with long-term followup have 
found that cigarette smoking is the primary factor in the develop- 
ment of chronic bronchitis and emphysema in the United States. 
Cigarette smokers have also been found to be more likely to have 
abnormalities of pulmonary function and have higher death rates 
from respiratory diseases than nonsmokers. Data from autopsy 
studies have shown that cigarette smokers were more likely to have 
the macroscopic changes of emphysema, and that these changes are 
closely related to the number of cigarettes smoked per day. MUCOUS 
cell hyperplasia has been found more often in cigarette smokers. 
Cigarette smoke aIso inhibits the ciliary motion responsible for 
cleansing the respiratory tract. 

An additional area of health concern has been the effect of 
cigarette smoking during pregnancy. Mothers who smoke cigarettes 
during the last two trimesters of their pregnancy have been found to 
have babies with a lower average birth weight than nonsmoking 
mothers In addition cigarette smoking mothers had a higher risk of 
having a stillborn child, and their infants had higher late fetal and 
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neonatal death rates. There are some data to show that these risks 
due to cigarette smoking are even greater in women who have a high 
risk pregnancy for other reasons. These effects may occur because 
carbon monoxide passes freely across the placenta and is readily 
bound by fetal hemoglobin, thereby decreasing the oxygen carrying 
capacity of fetal blood. 

Having established that cigarette smoking is a significant causal 
factor in a number of serious disease processes, two additional 
questions became important. They are “Can the health consequences 
to the individual be averted by stopping smoking or by changing the 
cigarette. ” and “What are the overall public health consequences of 
cessation and of the changes made in cigarettes?” 

The first question is the simpler of the two to answer. In the 
individual, cessation of cigarette smoking results in a rapid decline of 
the carbon monoxide level in the blood over the frrst 12 hours. 
Symptoms of cough, sputum production, and shortness of breath 
usually improve over the next few weeks. A woman who stops 
smoking by the fourth month of her pregnancy has no increased risk 
of stillbirth or perinatal death in her infant related to smoking. The 
deterioration in pulmonary function tests that occurs in some 
smokers becomes less rapid than that of continuing smokers. The 
death rates from ischemic heart disease, chronic bronchitis, and 
emphysema also become less than those of the continuing smoker. 
The risk of developing cancer of the lung, larynx, and oral cavity 
declines relative to the continuing smoker in the first few years after 
cessation and IO to 15 years after stopping smoking approximates 
that of nonsmokers. A smoker who switches to filter cigarettes and 
has smoked them for IO years or longer has a lower risk of 
developing lung cancer than a smoker who continues to smoke 
nonfilter cigarettes. The risk to a filter cigarette smoker, however, 
still remains well above that of a nonsmoker. 

The public health benefits of cessation are more difficult to 
determine than the effects of cessation on the individual. Just as 
cause-specific death rates have reflected the effect of cigarette 
smoking on certain diseases, they should also reflect any substantial 
benefits to be gained by cessation or reduction in cigarette smoking. 
Several factors combined to produce a reduction in per capita dosage 
of tobacco exposure in the United States for the years 1966-1970. 
First, per capita consumption of cigarettes declined from 4,287 
cigarettes per person in 1966 to 3,985 in 1970. Second, during this 
period there was a slow but significant decrease in the average tar and 
nicotine content of cigarettes as well as a decrease in the amount of 
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tobacco contained in the average cigarette. The decline in per cnplfa 
consumption during those years occurred in the face of a substantial 

, increase in the proportion of young women becoming smokers as 
cornpared to women of previous generations and SO reflected 

t predominantly a decrease in cigarette consumption by men. 

Since 1970, although the per capita consumption of cigarettes 
has increased. the average levels of tar and nicotine have continued to 
decline, making it more difficult to predict what has happened to per 
capita dosage. 

Examination of cause-specific death rates for the period of this 
declining per capita consumption reveals that there was a downturn 
in the male death rate from ischemic heart disease beginning in 1966 
which reversed the upward trend that had occurred over the previous 
two decades. This decline in the death rate from ischemic heart 
disease has not occurred in women. 

The male death rate from chronic bronchitis has also been 
declining since 1967, and the male death rate for emphysema has 
declined since 1968 when it was first recorded as a separate category. 
Female death rates for these two diseases have not shown these 
trends. 

Despite the impressive coincidences of the decline in death rates 
among males occurring at the same time that there was a decline in 
per capita cigarette consumption, it is impossible to be certain of the 
exact cause of the decline in the death rates. These diseases are 
influenced by a variety of factors in addition to cigarette smoking 
such as blood pressure and air pollution. Some of these factors have 
also been subject to major control efforts which may have 
contributed to the decline in the death rates. In addition, there have 
been therapeutic advances in the treatment of these problems which 
may also have helped lower the death rates. 

A decline in male death rates from lung cancer should also 
follow the decline in per capita consumption. This rate would not be 
influenced as much by changes in other etiologic factors or changes in 
therapy because cigarette smoking causes from 85 to 90 percent of 
all lung cancer and there have been no major improvments in survival 
due to changes in therapy. With lung cancer, however, two 
additional considerations must be kept in mind. A decline in death 
rates from lung cancer would be expected to lag several years behind 
a decline in per capita consumption. In addition, the decline in 
consumption and switch to low tar and nicotine cigarettes occurred 
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predominantly in the younger age groups where death rates from 
Lung cancer are low. For these reasons, it is necessary to look at lung 
cancer death rates by age group rather than total lung cancer death 
rates. The lung cancer rates by age groups for 1971 suggest a decline 
in the lung cancer rates for the younger males (under 4S), but the 
confidence limits on these trends at present remain wide enough 
that it is impossible to say whether this is a real decline or merely 
a leveling off. The national health statistics broken down by 5-year 
age groups are currently available only through 1971. The data by 
age group from a few more years will be necessary to determine 
whether the changes in smoking behavior which have taken place 
have reversed the trend of the preceding 4.0 years of continually 
increasing lung cancer rates in men. In 1971, the last year for 
which detailed mortality statistics are available, the accumulated 
exposure to cigarettes reached its peak among men born between 
19 I5 and 1919, a group then in their early 50’s. Cumulative 
exposure has continued to decline with each successive S-year birth 
cohort born since then. The trends of the last few years offer some 
hope that the peak of the “lung cancer epidemic,” as some have 
termed this phenomenon, may have been reached with this group 
and that future years will show a slow but consistent decline. 
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~INTRODUCTION 
Coronary Heart Disease (CHD) cuts short the lives of m&y 

men in the Western World in their prime productive years. More 
Americans die from heart disease than from any other d&ease- In 
1967, in,this country,-a’tota-of 345,154 men and 227,999 women 
were classified as dying ‘of arteriosclerotic heart disease (ASHD) 
(196), a category which consists largely of what is commonly 
called CHD. During the years,from 1950 to 1967, the age-gdjusted 
death rate from ASHD increased 15.1 percent (196, 197). 

: Besides the many deathsattributed to CHD, much morbidity 
results from this disease. The National Health Examination Sur- 
vey of 1960-1962 estimated that 3.1 million American adults, ages 
18 to 79, had definite CHD and 2.4 million had suspect CHD, 
together representing about 5 percent of the population. It was 
further estimated that of Americans under age 65, almostl.8 mil- 
lion had definite CHD and 1.6 million had suspect CHD (195). 

There are several manifestations of CHD, all related in part to 
the basic process of severe atherosclerosis, a disease of arteries in 
which fatty materials (lipids) accumulate in the form of plaques 
in the walls of medium and large arteries. This process, as it occurs 
in the coronary arteries, leads to stiffening of the wall and narrow- 
ing of the lumen which, when severe, result in a diminution in the: 
blood Supply to the cardiac muscle. Angina pectoris, a major mani- 
festation of CHD, results from diminution in blood supply relative 
to the needs of the myocardium. If the blood supply to a portion 
of the myocardium is completely obstructed, due for example to the 
formation of a thrombus at the site of atherosclerotic narrowing, 
necrosis or death of a portion of heart m.uscle. may occur.2his 
occurrence is known as a myocardial infarction. In many cases, a 
disturbance of cardiac rhythm occurs at the time of thrombosis, 
and the patient may die imkediately. It is estimated that approxi- 
mately 25 percent of patients suffering coronary artery occlusion 
die within the first three hours following the occlusion (table 1) 
(88). Not infrequently, sudden death occurs in patients with severe 
coronary atherosclerosis but without a demonstrable arterial OCC~U- 

sion. In these cases, it is thought that the meager blood flow to a 
portion of the myocardium becomes so diminished with respect ,tO 
cardiac needs as to lead to a fatal arrhythmia, as well as to, per- 
haps, a myocardial infarction. 
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Numerous epidemiological studies have indicated that cigarette 
smokers have increased mortality ratios for CHD ; that is, cigarette 
smokers show significantly increased death rates compared with 
nonsmokers (table 2). The risk incurred by cigarette smoking in- 
creases with increasing dosage and, as measured by mortality 
ratios, is more marked for men in the younger age groups, under 
age 60, although the absolute increment in death rates experienced- 
by smokers over that of nonsmokers continues to increase with 
increasing age. Table 2 lists the mortality ratios found in the major-’ 

studies. Certain of these studies, including those at Framingham, 
Massachusetts, the Health Insurance Plan of Neti York City 
(HIP), and at Tecumseh, Michigan, have analyzed morbidity as 
well as mortality from CHD and have indicated that the risk of 
developing fatal and nonfatal CHD is greater among -cigarette 
smokers than among nonsmokers (tables 3 and 4). Conflicting 
etidence has been published concerning the relationship of ciga- 
rette smoking and the incidence of angina pectoris. While some 
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