Risk Factor Intervention for
Health Maintenance

Nature and Identification of Risk Factors

With the growing prominence on the
health scene of certain chronic diseases
such as lung cancer, cirrhosis of the
liver, and coronary heart disease, vari-
ous efforts have been undertaken to as-
certain and deal with the factors respon-
sible. One direction is to seek discovery
of the biologic mechanisms of disease,
for example, how an arteriosclerotic
plaque develops in the wall of a coronary
artery.

Another, and now highly promising,
direction is to approach the problem
from the epidemiological standpoint.
That effort takes the form of trying to
identify the characteristics of individuals
that are statistically associated with an
increased frequency of a disease and
mortality from it; and then trying to deal
with the characteristics so as to reduce
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istics—certain common habits of people
and certain bodily changes associated
with increased frequency of disease and
its consequences—have become known
as risk factors.

Knowledge of these risk factors has
accumulated rapidly during recent dec-
ades. Thoracic surgeons in the late
1930’s recognized that their lung cancer

‘patients commonly smoked cigarettes.

Subsequently confirmed by many careful
epidemiological investigations and sum-
marized in the 1964 Surgeon General’s
Report (), the association between ciga-
rette smoking and several forms of can-
cer, coronary heart disease, and chronic
lung disease has now been well estab-
lished.

While cigarette smoking was being
identified and gradually accepted as a
factor in lung cancer and several other
important diseases, investigators noted a

Summary. Risk factors for disease consist of (i) personal habits, such as cigarette
smoking and excessive alcohol consumption, and (ii) bodily characteristics, such as
hypertension and high serum cholesterol. Progress in identifying and quantifying
risk factors is opening the way to the prevention of disease and maintenance of
health. Systematic, controlled trials of intervention against risk factors are beginning
to produce evidence on the extent of success in reducing both the factors and the

mortality from associated diseases.

the likelihood of the disease and its ef-
fects. One set of factors associated with
these diseases includes personal habits,
such as cigarette smoking, sedentary
life, and excessive alcohol consumption.
Another set consists of actual bodily
changes not yet sufficient to classify an
individual as having a particular disease
but recognized as precursors: physiolog-
ical characteristics, such as hyper-
tension; biochemical characteristics,
such as high serum cholesterol; anatomi-
cal characteristics, such as cervical dys-
plasia; and genetic characteristics, such
as trisomy 21 (Down’s syndrome). To-
gether, these two kinds of character-
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comparable relationship between high
intake of saturated fat, high blood cho-
lesterol, and coronary heart disease (2).
Again, these studies began with fairly
gross observations of the association,
but continued on into prospective epide-
miological studies that quantified the
relationships (3).

More-or-less systematic identification,
measurement, and assessment of risk
factors for coronary heart disease, the
leading cause of mortality in the indus-
trialized nations, has progressed, with
attention to hypertension, sedentary
living, obesity, electrocardiographic
(EKG) abnormalities, personality factors,
family history, and diabetes, as well as
cigarette smoking and high blood choles-
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terol (4). The most extensive study has
been that in Framingham, Massachu-
setts, from which the probability of hav-
ing cardiovascular disease according to
specified characteristics has been de-
rived (Table 1) (5). A 30-fold range ex-
ists. Approaching the problem from the
standpoint of generic health, rather than
individual diseases, investigators at the
Human Population Laboratory, Ala-
meda County, California, have identified
exercise, no cigarette smoking, 7 to 8
hours of sleep, moderate or no use of al-
cohol, and regular and moderate eating
as positively associated with physical
health and negatively associated with
mortality from all causes (6).

The present situation regarding risk
factors, including the potential for inter-
vention, is somewhat analogous to the
situation that existed when polluted wa-
ter became known as a causative factor
of enteric infections such as cholera and
typhoid, before their etiology and patho-
genesis were demonstrated bacteriologi-
cally.

Epidemiology of Risk Factors

Before discussing the matter of inter-
vention, however, it may be useful to
consider briefly the epidemiology of risk
factors themselves—that is, their distribu-
tion in the population, their temporal dis-
tribution, and what influences their oc-
currence. Understanding the epidemiol-
ogy of risk factors per se, as well as the
diseases to which they are related, may
enhance the possibilities of successful in-
tervention.

For example, the health and nutrition
examination survey conducted by the
U.S. National Center for Health Statis-
tics between 1971 and 1974 disclosed
that 23 million adults, 18.1 percent of the
population aged 18 to 74, had hyper-
tension (7). The prevalence varied con-
siderably in different segments of the
population (Table 2). The survey also
disclosed factors associated with that
distribution and the extent to which per-
sons were taking antihypertensive medi-
cation. Only slightly more than one-third
of all hypertensive adults between 18 and
74 had used medication for the condition
during the previous 6 months, and 60
percent of these had blood pressures of
160/95 (mm-Hg) or above at the time of
examination. The survey also revealed
the extent of salt restriction and efforts
to control obesity as means of coping
with hypertension.

A common notion about cigarette
smokers is that they rarely can or will
quit the habit. If true, that notion should
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lead those concerned with cigarette-in-
duced health damage to abandon efforts
to keep people from smoking cigarettes
and to try other means of coping with the
problem. In fact, more than 33 million
Americans had actually stopped smoking
cigarettes by 1976—almost double the
number of former smokers in 1964, when
the Surgeon General’s report (1) was is-
sued (8).

In 1964, 53 percent of all American
men were cigarette smokers; by 1975 the
proportion had dropped to 39 percent
(9). Furthermore, the decline has been
greater among younger men with more
education. For example, among males
up to age 30 years in Alameda County,
California (a community fairly typical
demographically of the U.S. population),
during the period 1965 to 1974, cigarette
smoking dropped from 79 percent to 74
percent for those who had not completed
high school; 65 percent to 60 percent for
those who had completed high school
only; and 33 percent to 20 percent for
those who had completed college or
more education (/0). There has also been
some drop in cigarette smoking among
women.

Serum cholesterol concentration is
probably the most thoroughly studied
and documented risk factor for coronary
heart disease. Deliberate efforts to con-
trol hypercholesterolemia have included
diet, exercise, and drugs. For example,
reducing the total calories derived from
fat in the typical American male diet
from 40 to 45 percent to 20 to 30 percent,
altering the ratio of saturated to unsatu-
rated fats from the typical 2:1 or 3:1 to
1:1, reducing daily cholesterol intake,
and reducing total caloric intake if the
subject is overweight ‘‘generally have
been successful in lowering serum choles-
terol over sustained periods of time’’ «,
p. 519). In The Anticoronary Club study
in New York, the serum cholesterol fell
an average of 30 milligrams per deciliter
in the first year of dieting by free-living
middle-aged men and persisted for more
than 7 years in subjects maintaining the
diet (11).

Concept and Methods

of Risk Factor Intervention

Important risk factors are thus being
identified and data are being accumu-
lated to indicate that it is feasible to con-
trol risk factors. One risk factor—for ex-
ample, cigarette smoking—may be in-
volved in more than one disease entity;
one disease—for example, coronary
heart disease—may have more than one
risk factor.
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Table 1. (5). Probability per 1000 of having cardiovascular disease within 8 years according to
specified characteristics in a 45-year-old man. Framingham study: 18-year follow-up.

Systolic blood pressure (mm-Hg)

Glucose Choles- .
intoler- terol Does not smoke cigarettes Smokes cigarettes
ance 105 135 165 195 105 135 165 195
No left ventricular hypertrophy by electrocardiogram
Absent 185 22 35 54 84 38 59 91 138
235 35 54 84 129 59 91 139 205
285 55 85 129 192 92 139 206 293
335 85 130 193 277 140 207 295 401
Present 185 39 61 95 143 67 102 154 226
235 62 95 144 212 103 155 227 320
285 96 145 213 303 156 228 321 431
335 145 214 304 411 229 323 433 550
Left ventricular hypertrophy by electrocardiogram
Absent 185 60 93 141 208 101 152 223 315
235 93 142 209 297 153 224 316 425
285 142 210 298 405 225 317 426 543
335 211 300 406 523 318 428 545 657
Present 185 105 158 231 324 170 246 344 456
235 158 232 325 436 247 345 457 574
285 232 327 437 554 346 459 576 685
335 328 438 556 667 460 577 686 778

Until recent years, medicine has fo-
cused largely on diseases themselves.
Now we are beginning to understand bet-
ter the natural history of important
chronic diseases and the two major pos-
sibilities of intervening in their natural
history so as to avoid the diseases, re-
duce their mortality rates, or both.

One possibility is to identify the patho-
logical process early in the affected indi-
vidual and intervene in some way to stop
the process at that point. Thus, screen-
ing with the Papanicolaou smear, deter-
mining blood pressure, and other means
may detect those persons in the popu-
lation, even without signs or symptoms,
who are developing a disease. Inter-
vention at such points, known as second-
ary prevention (to indicate that while the
disease process is under way, its further
development can be prevented), is in-
creasingly effective.

Even better, of course, is primary pre-
vention, avoiding those factors that initi-
ate and promote the disease process.
Thus, the vast majority of lung cancer
and much coronary heart disease can be
prevented by avoiding cigarette smok-
ing.

Hence, risk factor intervention as an
approach to chronic disease control
consists of two elements: (i) identifying
and quantifying the relationship of cer-
tain personal characteristics—Ilargely
habits associated with diet, use of ciga-
rettes, alcohol consumption, exercise,
and the like—and dealing with them to
avoid the disease process altogether (pri-
mary prevention) and (ii) identifying the
disease process in its early stages and
taking steps to avoid progression of the
disease (secondary prevention).

The effectiveness of this strategy de-
pends upon (i) the means available for
and the extent of the search for the risk
factors in the population and (ii) the
means available for controlling the var-
ious risk factors and the extent of their
proper application. The potential for
effective risk factor intervention varies
considerably among different diseases
and different social situations.

Even though the possibilities seem
great, much remains to be learned con-
cerning the extent of the potential and
how it may be achieved. In general, three
methods of intervention have been tried.

1) The first consists of approaching in-
dividual persons (as in a physician’s
practice or mass screening in a popu-
lation), identifying their risk factors, and
then taking steps to reduce the risk fac-
tors found. That is the so-called ‘‘medi-
cal model.”

2) Mass education has been under-
taken to change health habits through
schools and public media among others.
Widespread transmission of information
about risk factors and other ways of in-
fluencing health-related behavior have
apparently already had some impact, as
in the case of cigarette smoking.

3) Some efforts have been made to al-
ter the products actually used by people.
For example, low-fat milk and soft mar-
garine are now more readily available.

These three means of dealing with the
problem are now being intensively ex-
plored: personal health services, educa-
tional measures, and environmental
measures. While these three may be sep-
arated for the purposes of analysis, they
are in fact often closely related in any
particular social situation.
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Risk Factor Intervention Trials

So promising did the strategy of risk
factor intervention appear by the early
1970’s that several investigators in dif-
ferent parts of the world initiated large-
scale trials. Three of the major trials
were directed at cigarette smoking, high
serum cholesterol, and hypertension, the
factors most consistently identified as
prominent in the risk for coronary heart
disease.

Multiple Risk Factor Intervention Tri-
al (MRFIT). The MRFIT responded to
the recommendations of the Inter-So-
ciety Commission for Heart Disease Re-
sources in 1970 (/2) and the following
year by the National Heart and Lung In-
stitute (NHLI) task force on arterioscle-
rosis (I3). The NHLI thereupon initiated
a study cooperatively with 20 centers
(14).

““The primary objective was to determine
whether for a group of men at high risk of
death from coronary heart disease, a special
intervention program which is directed simul-
taneously toward three risk variables will re-
sult in a significant reduction in mortality from
coronary heart disease. . . . A second objec-
tive is to determine the effect . . . on coronary
heart disease incidence (either non-fatal myo-
cardial infarction or coronary heart disease
death), cardiovascular mortality, and total
mortality (death from any cause). . . . Specif-
ic goals [for] risk factor modification [includ-
ed] (i) a 10 percent reduction from baseline in
serum cholesterol; (ii) a 10 percent reduction
from baseline in diastolic blood pressure; and
(iii) a 20, 30, or 40 percent net reduction in
amount of cigarette smoking for heavy, mod-
erate, or light cigarette smokers, respectively’’
ds, p. 12).

The first operational step was to select
the individuals at high risk upon whom
intervention efforts would be focused.
Out of 370,599 persons recruited for ini-
tial screening, the participating centers
finally selected 12,866 individuals as
meeting the criteria for admission to the
study: age, 35 to 57 years; increased risk
of death from coronary heart disease on
the basis of the Framingham risk score,
which embraced elevated serum choles-
terol, elevated diastolic blood pressure,
and cigarette smoking; no pre-existing
definite clinical coronary heart disease or
other specified causes for exclusion; and
willingness to commit themselves to a 6-
year intervention program (/6). Fifty
percent were randomly allocated to their
usual source of medical care, and the
participating centers enrolled the other
50 percent in a special intervention pro-
gram.

The special intervention program be-
gan with a series of ten intensive group
sessions emphasizing ‘‘factual educa-
tion, selected principles from the dis-
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Table 2. (7). Percentage of examinees 18 to 74
years of age with hypertension, by race, sex,
and type of hypertension. Data are from the
United States, 1971-1974.

Types of White Black
hyper- Fe- Fe-
tension Male male Male male

Definite 18.5 157 278 28.6
Severe* 4.9 3.4 11.2 11.1
Borderline 21.9 15.7 17.6 14.3

*Severe: = 105 mm-Hg diastolic pressure. ftBor-
derline: 140 to 160 mm-Hg systolic or 90 to 95
mm-Hg diastolic pressure.

ciplines of behavior modification and
group dynamics, and the use of group
process to facilitate change in a support-
ive atmosphere . . . applied to nutrition,
smoking and treatment of hypertension”’
(15, p. 14). Those persons who achieve
their goals of risk-factor reduction then
begin maintenance programs; the unsuc-
cessful ones are referred to more individ-
ualized, extended intervention pro-
grams.

The only results available from the
MRFIT program are the findings from
the initial screening: an average serum
cholesterol of 257.3 mg/dl, average dias-
tolic blood pressure of 99.2 millimeters
of mercury, and an average of 21.62 ciga-
rettes per day with 63.7 percent report-
ing smoking one or more cigarettes per
day. There were essentially no dif-
ferences between special intervention
and usual care groups.

The MRFIT program has been under
way too short a time to permit the com-
piling of findings pertinent to the objec-
tives. From a self-assessment thus far,

“It is clear that a large, complex, multicenter
trial such as this can survive phases of plan-
ning, controversy and compromise, and enter
operations successfully. . . . The response
from the mass media and the public has been
generally gratifying. . . . The response from
the medical profession has also been decidely
favorable and helpful; [and] while it is too
early even to speculate on the results, it
would appear that this expensive undertaking
has had an auspicious start’’ (I4, pp. 826-
827).

The Stanford Heart Disease Pre-
vention Program. A field experiment in
three northern California towns, the
Stanford heart disease prevention pro-
gram has focused on the same three risk
factors for cardiovascular disease as
those in the MRFIT program. It has been
mainly a campaign directed toward the
total community, with some effort direct-
ed toward high-risk individuals (/7, 18).

The goal was to develop and evaluate
methods ‘‘to influence the adult popu-
lation at large to change their living hab-
its in ways that could reduce their risk of

premature heart attack and stroke’ (I8,
p. 102). Combining biomedical expertise
with that of the social sciences, ‘‘the
family-community model, rather than
the medical-center model, was chosen
because a community would be able to
provide the milieu in which a consensus
of support and mutual help could devel-
op and become an essential and integral
part of the behavioral change program’’
(I8, p. 101).

Three roughly comparable commu-
nities in northern California, each with
populations of 12,000 to 15,000, were se-
lected for the study. All three commu-
nities were surveyed for base-line data.
One was then kept as a control. A multi-
media campaign in the other two com-
munities extended over a period of 2
years; in one of them certain high-risk
subjects identified in the base-line survey
received additional face-to-face intensive
instruction.

The intitial survey included a behav-
ioral interview and a medical examina-
tion of a sample of persons 35 to 59 years
of age in all three communities. The sur-
vey covered relevant knowledge of and
attitudes toward risk-related behavior re-
lated to diet, weight, smoking, and exer-
cise. Incorporated into the medical ex-
amination were measures included in the
Framingham risk score (19).

In the two (noncontrol) communities,
the Stanford program in 1972 launched a
mass-media campaign incorporating ma-
terials to teach specific behavioral skills
as well as to impart information and af-
fect attitudes regarding risk-related be-
havior. The campaign included televi-
sion and radio ‘‘spots’’ and hour-long
programming, weekly newspaper col-
umns, newspaper advertisements and
stories, billboards, posters, and printed
material mailed to participants. In one of
the two communities a random sample of
individuals in the top quartile of risk
were recruited into intensive face-to-face
instruction.

Two subsequent annual surveys
showed favorable changes both in the
physical variables constituting the risk
score and in pertinent knowledge and be-
havior. Improvement in knowledge after
two years in the control community was
6 percent; in the two communities where
the campaign had been conducted there
was 26 to 41 percent improvement, and
among those receiving intensive instruc-
tion, 54 percent (I8).

Saturated fat and cholesterol con-
sumption declined 20 to 40 percent over
the 2-year period in the campaign com-
munities, a substantially greater drop
than in the control community. The drop
was especially large among high-risk men
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who received intensive instruction.
Mean changes in serum cholesterol were
highly correlated with the self-reported
changes in dietary behavior (20).

Cigarette smoking likewise declined to
a greater extent among total . community
participants in the campaign commu-
nities, 7 to 24 percent, compared with
the control community, where the drop
was only 2.5 percent at the end of year 2.
Among those who received intensive in-
struction, the decrease in cigarette
smoking was 42 percent (18).

In the control community, the risk for
coronary heart disease actually in-
creased more than 5 percent during the
2-year period of the study, but the risk in
the communities where the campaign
had been conducted declined 15 to 20
percent among the total participants.
Again the decline was greater in the in-
tensive-instruction high-risk group, 30
percent.

Thus the Stanford heart disease pre-
vention program has demonstrated that
a community-focused multimedia cam-
paign over a 2-year period can sub-
stantially improve not only knowledge of
risk factors for cardiovascular disease
but also favorably influence behavior and
risk scores. Intensive instruction of in-
dividuals identified as having a high risk
score augmented the effect in that group.

The North Karelia Project. North Ka-
relia, a county of eastern Finland with a
population of approximately 180,000,
nearly 70 percent in rural areas where
the main occupations are farming and
forestry, has an extremely high rate of
coronary heart disease—perhaps the
highest for any geographic area in the
world 21).

Reacting to that health situation, local
and national governmental representa-
tives of the people petitioned the na-
tional government to take action. As a
result the North Karelia project, a com-
munity program for the control of cardio-
vascular diseases, was established in
1972. The University of Kuopio assumed
responsibility for the project with sup-
port from the national government in the
amount of approximately $250,000 annu-
ally—less than $1.50 per capita per year.
That has been essentially the “‘cost” of
the project, the additional resources
used beyond those already present in
North Karelia.

The main objective was to decrease
cardiovascular disease mortality and
morbidity among the population of
North Karelia—especially among the
middle-aged male population. Inter-
mediate objectives were to reduce the
same three cardiovascular risk factors as
those in the Stanford and MRFIT proj-
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ects and to promote the early diagnosis,
treatment, and rehabilitation of cardio-
vascular patients. A national objective
was to provide tested field methods for
nationwide use in connection with the
control of cardiovascular disease and
other health problems (22).

Leaders in the project decided early (i)
to mount a comprehensive campaign
against risk factors in the entire popu-
lation of the area, not to ‘‘enroll’’ test
subjects; (ii) to focus on just three risk
factors: cigarette smoking, serum cho-
lesterol level, and hypertension (since
obesity and physical exercise were not
problems in the area); (iii) to integrate
the project into the existing service
structure and social organization of the
area; and (iv) to maintain observation of
a similar nearby county as a reference
(control) population.

A random-sample base-line survey of
the North Karelia population 25 to 59
years of age in 1972 revealed that among
males 54 percent were currently smok-
ing cigarettes; the mean serum cholester-
ol was 269 milligrams per 100 milliliters,
and 21 percent had a blood pressure of
160/90 (mm-Hg) or above (24). Myo-
cardial infarction, hypertension, and
stroke registers confirmed the extremely
high incidence of these conditions.

The strategy in the comprehensive 6-
year phased program was mainly to en-
list widespread participation of the peo-
ple of the region and their organizations
and institutions. Activities include (i)
providing public health information,
through heavy use of television, radio,
newspapers and other means; (ii) train-
ing personnel in health agencies,
schools, and local organizations for com-
munity leadership in the project; (iii) or-
ganizing health and other public services
for maximum participation; (iv) in-
troducing environmental changes, such
as restricting smoking cigarettes and en-
couraging low-fat dairy products; and (v)
providing patient information services—
for example, hypertension, stroke, and
myocardial infarction registries.

Subprograms were aimed at each of
the three risk factors. New laws banned
cigarette smoking in public buildings and
public vehicles; media carried advertise-
ments against it; and special efforts
were directed against cigarette smoking
among teachers, health personnel, and
persons at high risk. Dietary changes to
reduce total fat consumption included in-
troducing low-fat milk and margarine, in-
corporating mushrooms (as a fat replace-
ment) into the popular sausage, and in-
creasing the use of vegetables generally.
Persons found to have hypertension in a
countywide screening program were

placed on therapy and followed by public
health nurses. Coronary care units and
ambulance services were established or
improved.

Findings at the end of 44 years in-
dicated good cooperation by the people;
a decline in cigarette smoking among
middle-aged males (from 54 perce'nt of
the population smoking to 43 percent);
an increase in the use of low-fat milk by
from 17 to 50 percent of the population;
an increase from 3 to 11 percent of the
male population under hypertensive
therapy, and among females from 9 to 13
percent; and a decrease in systolic blood
pressure of 10 mm-Hg or more among 53
percent of the 1799 persons on the hyper-
tension register, with 40 percent showing
a decrease of 10 mm-Hg in diastolic
blood pressure. Results have also includ-
ed a considerable decline in the annual
incidence of strokes: from 3.6 per 1000
males in 1972 to 1.9 in 1975 and from 2.8
per 1000 females to 1.8 (21). Myocardial
infarction rates slightly declined. '

The programme in North Karelia will contin-
ue after the initial 5-year period, and a follow-
up of [cardiovascular disease (CVD)] and
CVD-risk indicators is organized to assess the
longer term changes. In the meantime many
of the experiences are already being planned
for application nationwide [in Finland] 23,
p. .

The three projects described ex-
emplify efforts undertaken during the
1970’s to reduce cardiovascular and oth-
er major diseases by attacking risk fac-
tors. Others include (i) the American
Health Foundation’s “Know ~ Your
Body”’ program among several thousand
10- to 15-year-old school children in New
York City, which screens for:and at-
tempts to reduce elevated serum choles-
terol, high blood pressure, cigarette
smoking, obesity, and other risk factors
(24); (ii) a program in Switzerland sup-
ported by the Swiss National Science
Foundation to mobilize community re-
sources to reduce cardiovascular disease
risk factors in two communities with
10,000 to 20,000 inhabitants each, com-
pared with two kept as controls (25); and
(iii) the health hazard appraisal program
developed at the Indianapolis Methodist
Hospital 26).

Discussion

Efforts to cope with the major fatal
diseases of the 20th century in the indus-
trially advanced nations, especially the
cardiovascular diseases and cancer,
have evolved mainly into a two-pronged
strategy. One element, primary pre-
vention, is to identify and reduce the
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causative factors so as to avoid the oc-
currence of the diseases, for example, by
controlling cigarette smoking. The other
element, secondary prevention, is to
identify precursor bodily changes or ini-
tial stages of disease and avoid the pro-
gression of disease by early therapy, for
example, by finding and treating asymp-
tomatic hypertension.

At present, several large-scale trials of
this strategy, known as risk factor inter-
vention, are under way in the United
States and Europe. The general aim is to
test the feasibility of reducing (i) the risk
factors, an intermediate objective; and
(ii) the diseases and mortality from them,
the ultimate objective.

Two main tactics are sometimes com-
bined in practice. One approach is to
identify those individuals who are at high
risk—for example, cigarette smokers
with hypertension and high serum cho-
lesterol—and to focus intensive efforts
on such persons. This may be called the
medical model because it directs medical
and related attention to selected individ-
uals, as in medicine generally. The other
tactic aims educational and environmen-
tal measures toward a whole community,
seeking to improve the health-related be-
havior of a population and thus reduce
its risk factors. This may be called the
community model because the focus is
on the entire community, not just on se-
lected individuals who are at particularly
high risk. The MRFIT program clearly
follows the medical model, whereas both
the Stanford and North Karelia pro-
grams are essentially of the community-
model type but incorporate the medical
as well. None of the projects is designed
to evaluate the relative effectiveness of
community and medical approaches, al-
though the Stanford project includes that
possibility to a limited extent.

Some evidence already indicates that
the Stanford and North Karelia projects
have been at least partially successful in
reducing certain risk factors for cardio-
vascular disease, although meticulous
comparison with the control commu-
nities remains to be done. In North Ka-
relia the sharp decline in incidence of
strokes is impressive, and the suggestion
of decline in death from myocardial in-
farction is promising; but careful evalua-
tion must await comparison with experi-
ence in the reference county.

Interpreting results of the specific pro-
grams is confounded by the present gen-
eral trend toward a decline in risk factors
such as cigarette smoking and hyper-
tension in ‘‘control’’ groups or commu-
nities, probably due to general public
and medical efforts-to reduce risk factors
apart from the large-scale programs.

The cost-effectiveness of the North
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Karelia project, funded at about $1.50
per capita target population annually, is
likely to be vastly greater than the pro-
grams in the United States, for which
much larger expenditures are being
made. The cost advantage of the North
Karelia project may be due both to the
deliberate program tactic of comprehen-
sively involving the community in-
frastructure and to the greater feasibility
of that tactic in Finnish than in American
society. Individuals, organizations, and
community institutions appear more ori-
ented toward the public good in Finland
than in the United States.

It must also be noted that in North Ka-
relia the level of risk was higher at the
start than in the Stanford or MRFIT orig-
inal populations (even though North Ka-
relia is not a highly industrialized com-
munity) so that improvement there may
potentially be more dramatic.

The Stanford project was well de-
signed to test intervention on risk factors
themselves but not the ultimate criteria
of disease occurrence and mortality.
There is, of course, substantial evidence
from many studies that reducing certain
risk factors, such as cigarette smoking
and hypertension, does favorably influ-
ence disease incidence and mortality.

The MRFIT program has not yet pro-
duced data permitting the evaluation of
results. If successful in reaching its ob-
jectives, it could have considerable influ-
ence on American medical practice. In-
terpreting data from the project, how-
ever, will have to take into account the
fact that those identified as at high risk
and therefore offered intervention con-
stitute only a minority of the persons in
the population who will suffer cardiovas-
cular disease. For example, from the
Framingham variables, ten percent of
the asymptomatic population can be
identified (and the MRFIT program did
approximately that) “‘in whom 25 per-
cent of the coronary heart disease, 40
percent of the occlusive peripheral arte-
rial disease and 50 percent of the strokes
and congestive heart failure will evolve”
(5, p. 269). Thus, 75 percent of the cor-
onary heart disease in the population
would not be specifically targeted by the
MRFIT program. Interpretation of
MRFIT data will also have to include at-
tention to the fact that only a portion of
the high-risk eligible individuals actually
participated in the intervention program.
Evaluation should embrace the entire
high-risk group, not just those who ac-
cepted the intervention efforts.

From the MRFIT, Stanford, North
Karelia, and other current risk factor in-
tervention studies, it seems likely that
significant new data on how to control
the major diseases of modern times will

emerge. The evidence thus far suggests
that intervention will prove successful. If
it does, efforts to prevent disease and
maintain health will probably focus in-
creasingly on risk factors rather than, as
now, on diseases themselves. Collabora-
tion between epidemiologists and bio-
medical scientists concerned with physi-
ological, chemical, anatomical, immuno-
logical, behavioral, and genetic aspects
of human functioning may point the way
to health improvement in the future.
That would shift the focus away from the
clinical entities that have occupied medi-
cine so largely since the days of Thomas
Sydenham (1624-1689) and toward risk
factors. It is these factors that now
largely predict and apparently determine
the extent of chronic disease and pre-
mature death; they should receive higher
priority in health efforts than the dis-
eases themselves.
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