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In a previous study, the authors reported a 45 per cent decline in ischemic
heart disease mortality between cohorts selected to be representative of Alameda
County, California, in 1965 and 1974. The decline could not be explained by
baseline differences in the distribution of many of the known ischemic heart
disease risk factors available for analysis in this cohort. This study reports the
resuits of further analyses which evaiuated the hypothesis that early detection
and improved treatment contributed to the decline. In multiple logistic analyses
adjusted for age, sex, and race, those who reported heart trouble at baseline had
an ischemic heart disease mortality decline 2.5 times greater than those who did
not (p = 0.01). Those who used preventive health services had an ischemic heart
disease mortality decline 2.2 times greater than those who did not (p = 0.03).
These interactions were independent of each other and were not explained by
adjustment for physical activity, smoking, social connections, or body mass index.
There was an increase in the prevalence of self-reported heart trouble between
1965 and 1974, especially among younger age groups. These results are con-
sistent with the hypothesis that early detection and treatment contributed to the
decline in ischemic heart disease mortality observed in the Alameda County
Study.

cardiovascular diseases; coronary disease; longitudinal studies; mortality

. The decline in ischemic heart disease
mortality observed since the late 1960s may
be due to primary prevention and/or to
improved medical care (1-3). In a previous
analysis (4), we reported that the 45 per
cent decline in ischemic heart disease mor-
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tality between the 1965 and 1974 cohorts
of the Alameda County Study was not ex-
plained by reduced prevalence of many con-
ventional risk factors, including cigarette
smoking, inactivity during leisure time, un-
derweight or overweight, social isolation,
and report of hypertension (blood pressure
and lipid measures were unavailable). The
present paper examines the hypothesis that
early detection and treatment contributed
to the decline in ischemic heart disease
mortality.

The evidence to examine this hypothesis
in these data is indirect since information
about severity of baseline disease, timing of
diagnosis, and treatment is not available.
However, if improvements in detection and
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treatment of ischemic heart disease have
occurred in this population, they would be
manifested by differential declines for
subgroups.

A greater decline for those who reported
heart trouble at baseline than for those who
did not would suggest that either secondary
prevention had an important role in the
decline, or earlier detection had resulted in
reduced severity of disease among those
reporting heart trouble in the later cohort.
A greater decline for those who used pre-
ventive care than for those who did not
would suggest that earlier detection and/or
treatment contributed to the ischemic
heart disease mortality decline. In addition,
a secular increase in the prévalence of self-
reported heart' trouble, especially among
younger age groups, would be consistent
with earlier detection and greater public
awareness of heart disease symptoms.
Since mortality declines in any of these
subgroups could be explained by changes in
life-style, improvements in medical inter-
ventions, or both, we also examined the
role of secular changes in smoking, physical
activity, weight, and social networks in ex-
plaining the differential declines observed
in ischemic heart disease mortality:

In summary, improved detection and
treatment should lead to the following pre-
dictions: 1) the decline in risk of ischemic
heart disease mortality should be greater

among those who reported heart trouble.
than among those who 'did not; 2) the de-"

cline in risk should also be greater among
persons who used preventive medical serv-
ices than among those who did not use
them; and 3) the prevalence of heart trouble
should be higher in the 1974 cohort than in
the 1965 cohort, especially at younger ages.

MATERIALS AND METHODS

In 1965 and 1974, cohorts representative
of Alameda County, California, were se-
lected by the Human Population Labora-
tory of the California Department of
Health Services. The study population has

been described elsewhere (4, 5). The 1965
cohort consists of 6,928 persons: 3,158
males and 3,770 females. The 1974 cohort
consists of 3,119 persons: 1,409 males and
1,710 females. The present analyses are
restricted to white participants and black
participants aged 40 years and over (n =
3,751 for the 1965 cohort, n = 1,551 for the
1974 cohort, or 5,302 for both cohorts).
Persons with missing data on variables
were excluded (categories are not mutually
exclusive): high blood pressure (n = 186),
chest pain (n = 22), heart trouble (n = 11),
self-assessed physical activity (n = 30),
marital status (n = 2), body mass index (n
= 52), and utilization of preventive care (n
= 53), resulting in a sample size of 5,104
for analyses using all variables and slightly
larger samples for analyses using subsets of
these variables. o
Mortality was ascertained for both co-

horts using a computer-matching linkage

with the California Death Registry to ob-
tain the death certificates of persons who
had died in California or who had died
outside the state with notification to Cali-
fornia. The process is described elsewhere
(6, 7). Persons not known to be dead are
considered alive. Loss to follow-up was es-
timated from a 1974 follow-up of the 1965
cohort and is approximately 4 per cent over
nine years. Ischemic heart disease death
was coded according to the International

Classification of Diseases, Eighth Revision,
codes '410-414; for both ¢oliorts to ensure

comparability. There were 218 ischemic
heart disease deaths (5.8 per cent) in the
1965 cohort and 72 ischemic heart disease
deaths in the 1974 cohort (4.6 per cent)
during their respective nine-year follow-up
periods.

Risk factor data were collected by self-
administered questionnaires. The ques-
tions were identical in 1965 and 1974. The
report by Kaplan et al. (4) describes the
method of measurement and coding for all
variables except utilization of preventive
care. In the present study, utilization of
preventive care was dichotomized: never-
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users were coded as 0; ever-users were coded
as 1.

The use of self-reported data raises issues
of validity. However, some investigators
have found that self-reported data for
smoking (8), height, and weight (9) have
adequate validity. Also, self-reports of heart
trouble, chest pain, and high blood pressure
have been shown to predict subsequent
ischemic heart disease mortality in the Ala-
meda County Study cohort (4, 10). Self-
reported smoking, height, weight, the lei-
sure activity score, and the social network
index have also demonstrated predictive
validity in the Alameda County Study (5).

Analyses

We examined the hypothesis that the
decline in ischemic heart disease mortality
between the 1965 and 1974 cohorts differed
within subgroups. This hypothesis, which
in statistical terms is an interaction hy-
pothesis, was examined using stratified
analyses and logistic regression. Two par-
allel sets of analyses were performed: the
first examined the interaction between re-
ported heart trouble and cohort member-
ship; the second examined the interaction
between use of preventive medical services
and cohort membership. The analysis plan
is described in terms of the first set of
analyses.

To quantify the decline in mortality be-
tween cohorts, age- and sex-adjusted nine-
vear risks of ischemic heart disease mortal-
1ty were calculated for each cohort for those
reporting or not reporting heart trouble.
Adjustment was by the direct method using
the age and sex distribution for both co-
horts combined.

The decline in mortality was measured
by the cohort relative risk: the ratio of nine-
year ischemic heart disease mortality risks
for the two cohorts. The ratio of the 1965
adjusted risk to that for 1974 corresponds
to a secular decline in risk when relative
risk is greater than one. The decline can
also be expressed as a percentage of the risk
in the 1965 cohort as: per cent decline =
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100 x (1965 risk — 1974 risk)/1965 risk.
This formula can be written in terms of
relative risk as: per cent decline = 100 X
(relative risk — 1)/relative risk.

Since the per cent decline is a one-to-one
function of the relative risk, confidence
intervals for the per cent decline are ob-
tainable from those for the relative risk.
Finally, the relative risk can be easily mod-
eled, which facilitates the comparison of
the declines between subgroups while con-
trolling for other variables.

Logistic regression analysis was used to
estimate the per cent decline in mortality
while adjusting for multiple confounding
variables. In these models, cohort member-
ship was represented by a binary variable
(1 = 1965 cohort, 0 = 1974 cohort). The
approximate relative risk (odds ratio) esti-
mated from the regression coefficient for
cohort membership was used to calculate
the per cent decline in the formula given
above. The odds ratio was considered to be
a satisfactory approximation to the risk
ratio because of the low risk of ischemic
heart disease mortality. :

To compare the declines between
subgroups, e.g., between those reporting
and not reporting heart trouble, logistic
models were fit containing the binary vari-
able for cohort membership, a binary vari-
able for heart trouble (1 = heart trouble, 0
= no heart trouble), and their product {co-
hort X heart trouble). The models also con-
tained other relevant adjustment variables.

Inclusion of the product term in the
model allows one to estimate the decline in
mortality separately for each subgroup. The
ratio of the subgroup specific cohort rela-
tive risks is estimated by expomnentiating
the coefficient for the product term. If this
ratio is one, it implies equality of the
subgroups in terms of both cohort relative
risks and per cent declines. Consequently,
subgroup equality can be assessed by hy-
pothesis testing or interval estimation ap-
plied to this regression coefficient. Note
that the exponentiated value of the inter-
action coefficient is equal to the ratio of the
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cohort relative risks for subgroups but not
to the ratio of per cent declines. However,

equality of cohort relative risks implies

equality of per cent declines.

REsuLTS

Differential decline by report of heart
' trouble at baseline

Table 1 presents age- and sex-specific
nine-year ischemic heart disease mortality
risks by cohort and heart trouble. Among
those with heart trouble, all age and sex
groups had a decline in nine-year mortality
between the 1965 and 1974 cohorts. Among
those without heart trouble, all but two
groups (females under age 60 and females
aged 70 and over) showed a decline. The
age- and sex-adjusted decline for those with
heart trouble was 55 per cent (95 per cent
confidence interval (CI) = 21-74 per cent).
Those without heart trouble had a 19 per
cent decline (95 per cent CI = 9 per cent
increase to 39 per cent decline).

Table 2 presents results of the logistic
analyses which examined the interaction
between the decline and self-report of heart
trouble. There was a sizable interaction in
all of these models. With adjustment for
age, sex, and race, the cohort relative risk
for ischemic heart disease mortality among
those reporting heart trouble was 2.5 times
that for those who did not report it (95 per
cent CI = 1.3-5.2). In percentage terms,
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those who reported heart trouble had a 72
per cent decline in risk (95 per cent CI =
46-85 per cent) compared with a 27 per
cent decline for those not reporting heart
trouble (95 per cent CI = 2 per cent increase
to 48 per cent decline). The magnitude of
the interaction was not substantially
changed by adjustment for current and past
smoking, physical activity, chest pain, high
blood pressure, body mass index, social
connections, or use of preventive health
care. Simultaneous adjustment for all of
these risk factors reduced the ratio of co-
hort relative risks to 1.9 (95 per cent CI =
0.9-3.9).

Differential decline by use of preventive
health services

Table 3 presents age- and sex-specific
nine-year ischemic heart disease mortality
risks by cohort and use of preventive health
services. Among those who used preventive
health services, all but one age and sex
group (women under age 60) had a decline
in nine-year mortality between the cohorts.
Among those not reporting use of preven-
tive care, only two groups (females under
age 60 and males aged 70 and over) had a
decline in mortality risk. The age- and sex-
adjusted decline for users of preventive
services was 41 per cent (95 per cent CI =
20-56 per cent). Nonusers of preventive
health services had a 29 per cent increase
in mortality risk between cohorts after ad-

TaABLE 1

Age-, sex-specific nine-year ischemic heart disease mortality risk by self-report of heart trouble at baseline for
. the 1965 and 1974 cohorts: Alameda County Study

With heart trouble

No heart trouble

Sex

and 1965 cohort 1974 cohort 1965 cohort 1974 cohort
age
. No. at No. at o No. at No. at
(years) % risk % risk ° risk % risk
Males
<60 11.6 43 7.3 41 2.4 1,129 1.5 411
60-69 38.5 39 4.2 24 7.7 273 7.2 110
70+ 47.1 34 25.0 12 25.8 178 16.9 89
Females
<60* 0.0 32 0.0 26 0.5 1,304 0.8 497
60-69 23.4 47 12.9 31 5.6 324 29 137
70+ 25.8 62 11.1 45 . 13.4 277 14.3 126

* Stratum excluded from calculation of age-, sex-adjusted ischemic heéart disease mortality decline for those with heart

trouble tsee text).



DECLINE IN ISCHEMIC HEART DISEASE MORTALITY 1147

TABLE 2
Effect of adjustment for risk factors on the interaction between cohort membership and self-reported heart
trouble for predicting nine-year ischemic heart disease (IHD) mortality: Alameda County Study, 1965 and 1974
cohorts

Ratio of IHD mortality

Interaction decline* in those with 95%
Adjustment variables coef(‘ﬁc;em heart trouble compared ct;sfxeie.:;:e
p to those without
Age. sex, race onlyt 0.94 2.55 1.25-5.17
(0.009)
Plus current smoking and former smoking 0.95 2.58 1.27-5.25
(0.009)
Plus high blood pressure 0.92 2.50 1.23-5.12
. ' (0.01)
Plus chest pain 0.85 2.34 1.15-4.74
(0.02)
Plus body mass index 0.87 2.39 1.17-4.88
(0.02)
Plus leisure-time physical activity 0.96 2.62 1.29-5.33
(0.008)
Plus self-assessed physical activity 0.94 2.56 1.26-5.23
(0.01)
Pius preventive health care use ’ 0.78 212 ) 1.03-4.35
(0.03) .
Plus social connectionsi 0.90 2.47 1.21-5.02
(0.01)
All of the above variables 0.63 B 1.88 0.90-3.92
: (0.09)

* Relative risk for cohort membership (1963/1974) for those who reported heart trouble divided by relative risk for cohon
membership (1965/1974) for those who did not report heart trouble.
* Each of the following variables or sets of variables were added to the logistic model containing age. sex. and race. one at a

time. .
+ This step consisted of adjusting for marital status, social group membership, church group membership, and social isolation
simultaneously.

TABLE 3

Age-, sex- specz/'lc nine-year ischemic heart disease mortalzty risk by use of preventive health services at baseline
for the 1965 and 1974 cohorts: Alameda County Study

s Users of preventive care Nonusers of preventive care
eX
and 1965 cohort 1974 cohort 1965 cohort 1974 cohont
age
ivears) . No. at & No. at No. at o No. at
'° risk * risk % risk * risk
Males
<60 3.0 1,015 1.3 379 1.3 153 5.8 72
60-69 11.6 277 6.2 113 9.7 .31 10.0 20
70+ 27.2 180 156 - 77 41.9 31 30.0 20
Females
<60 0.4 1,195 0.8 453 1.1 131 0.7 70
60-69 7.3 327 4.1 148 9.8 41 111 18
70+ 16.3 ) 277 9.9 132 13.0 54 25.7 35
justment for age and sex. However, the 95 Table 4 presents results of the logistic

per cent confidence interval for this value analyses which examined the interaction
was very broad, ranging from a 21 per cent between the decline and use of preventive
decline to a 113 per cent increase. health services. There was a sizable inter-



1148 COHN

ET AL.

TABLE 4

Effect of adjustment for risk factors on the interaction between cohort membership and use of preventive health
services for predicting nine-year ischemic heart disease (IHD) mortality: Alameda County Study, 1965 and 1974

cohorts
Interaction }:l.aef:llti)nf‘ I;: 2:&?&? 95% -
Adjustment variables coefficient confidence
care users compared 3
(p) interval
to nonusers

Age, sex, race onlyt 0.78 2.18 1.06-4.43
(0.03)

Plus current smoking and former smoking 0.79 2.20 1.07-4.50
(0.03)

Plus heart trouble 0.85 2.34 1.14-4.78
(0.02)

Plus high blood pressure 0.74 2.10 1.02-4.35
(0.04)

Plus chest pain 0.81 2.25 1.10-4.59
(0.03)

Plus body mass index 0.86 2.33 1.15-4.76
(0.02)

Plus leisure-time physical activity 0.77 2,16 1.05-4.42
(0.04)

Plus self-assessed physical activity 0.81 2,24 1.09-4.59
(0.03)

Plus social connections} 0.78 2.17 1.06-4.47
(0.03)

All of the above variables 0.89 2.44 1.17-5.10
(0.02)

* Relative risk for cohort membership (1965/1974) for those who used preventive health care services divided by relative
risk for cohort membership (1965/1974) for those who did not use preventive health care services.
+ Each of the following variables or sets of variables were added to the logistic model containing age. sex, and race, one at a

time.

1+ This step consisted of adjusting for marital status, social group membership, church group membership. and social isolation

simultaneously.

action in all of these models. With adjust-
ment for age, sex, and race, the cohort

tality among those who used preventivew

health services was 2.2 times that for those
who did not use them (95 per cent CI =
1.1-4.4). In percentage terms, it was esti-
mated that those who used preventive
health services had a 49 per cent decline in
risk (95 per cent CI = 21-64 per cent)
compared with an 11 per cent increase for
those not using them (95 per cent CI = 40
per cent decline to 107 per cent increase).
The magnitude of the interaction was not
substantially changed by adjustment for
current and past smoking, physical activity,
chest pain, high blood pressure, body mass
index, social connections, or heart trouble.

Simultaneous adjustment for all of these
risk factors increased the ratio of cohort

.. Telative risks slightly, to 2.4.

The interactions between cohort mem-
bership and use of preventive health serv-
ices and heart trouble were independent of
each other. In a model containing all is-
chemic heart disease risk factors (tables 2,
4) and both interactions, the ratio of cohort
relative risks was 2.4 (95 per cent CI = 1.2-
5.0) for preventive health care use and 1.8
(95 per cent CI = 0.9-3.8) for heart trouble.

Prevalence of self-reported heart trouble

Table 5 presents the prevalence of self-
reported heart trouble by age, sex, and co-
hort. For all but one group (males aged 70-
79), the 1974 cohort had a higher preva-
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lence of heart trouble than the 1965 cohort.

A logistic regression model was used to
predict prevalence of self-reported heart
trouble from age, sex, race, cohort, current
smoking status, high blood pressure, phy-
sician visits within the last year, and the
following interactions: age and cohort, age
and sex, age and preventive care, preventive
care and sex, preventive care and cohort,
and a three-way term for age, cohort, and
preventive care. The age X sex (p = 0.005)
and preventive care X sex interactions (p
= (0.006) were required in the model to
provide the best fit to the data.

Current smoking, high blood pressure,
and physician visits were strongly associ-

“TABLE 5

Prevalence of self-reported heart trouble by age, sex,
and cohort: Alameda County Study, 1965 and 1974

cohorts declines for subgroups, and 2) there were
Sex 1965 1974 secular changes in.risk- associated with
and ~ o subgroup membership. Figure 1 illustrates
- . al o 0. a . . .
w:iis, % risk % risk these two perspectives by graphing risk as
Males estimated by the interaction models. De-
> . .
40-49 29 699 42 917 Cline dl.fferences for subgroups are seen by
50-59 49 474 13.6 235 comparing slopes for subgroups. In addi-
60-69 12.5 313 17.9 135 tion, secular differences in the strength of
28‘79 16.9 185 9.6 73 associations between risk factors and mor-
Fem;es 138 %8 178 28 tality are seen by comparing vertical dis-
40-49 16 775 48 950 tances between points for the 1965 and
50-59 3.6 563 5.9 972 1974 cohorts. These data support the hy- -
60-69 12.7 374 18.5 168 pothesis that the association between re-
ég‘79 18-3 258 29 116 port of heart trouble and ischemic heart
A 18 82 2 55  disease mortality declined between the
TABLE 6
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ated with reported heart trouble (table 6).
There was an interaction (p = 0.05) be-
tween age, preventive health care use, and
cohort membership. For both those who did
and did not use preventive health services,
the secular increase in heart trouble prev-
alence was largest at younger ages. How-
ever, the rate of decline with age was
greater for those who did not use preventive
health care. Among those aged 60 and over,
there was essentially no estimated secular
increase in heart trouble prevalence for
either preventive care users or nonusers in
contrast to increases for those under age
60.

DiscuUssION

The significant interactions observed in
this study can be interpreted from two dif-
ferent perspectives: 1) there were different

Correlates of self-reported heart trouble prevalence in the 1965 and 1974 cohorts as estimated by the logistic
model:* Alameda County Study

Correlates of self-reported Prevalence 9{.5;_‘
heart trouble odds ratio condi e,nce
interval
Current smoking (vs. never smoking) 1.39 1.07-1.82
Former smoking (vs. never smoking) 1.20 0.89-1.62
High blood pressure (vs. none) 2.90 2.31-3.64
Physician visit in past year (vs. none) 8.19 4.80-13.97

* Results reported for multivariate model adjusted for age, sex, race, preventive health care use, and the
following interactions: age X sex, age X cohort, age X preventive care, preventive care X sex, preventive care X
cohort, age X preventive care X cohort. There was a three-way interaction between age, use of preventive care,
and cohort: coefficient = 0.048, p = 0.05. Details for coding independent variables in this model are found in

Kaplan et al. (4).
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FIGURE 1. A) Nine-year ischemic heart disease mortality risk in the 1965 and 1974 cohorts of the Alameda
County Study by preventive care use estimated by a logistic miodel ¢ontaining terms for age, sex, race, cohort,
preventive care use, and cohort X preventive care use evaluated for white males age 60. The 95% confidence
interval (CI) for the preventive care relative risk in the 1974 cohort excludes 1. The 95% CI for the decline in
risk among preventive care users excludes 0. The interaction between the decline and preventive care use was
significant (p = 0.03). B) Nine-year ischemic heart disease mortality tisk in the 1965 and 1974 cohorts of the
Alameda County Study by report of heart trouble estimated by a logistic model containing terms for age, sex,
race, cohort, heart trouble, and cohort X heart trouble evaluated for white males age 60. The 95% CI for the
heart trouble relative risk in the 1965 cohort excludes 1. The 95% CI for the decline in risk among those with
heart trouble excludes 0. The interrction between the decline and heart trouble was significant (p = 0.01).

1965 and 1974 cohorts. For the same period,
the protective effect of preventive health
care utilization may have increased.

There are several possible explanations
for the decline patterns observed in this
study. First, the interactions observed
could have been due to differences in life-
style among subgroups. This does not ap-
pear to be a plausible explanation in these
data. Adjustment for current smoking, for-
mer smoking, physical activity, body mass
index, or social connections did not explain
the interaction between cohort member-
ship and either heart trouble or preventive
health care utilization. It is possible that
other ischemic heart disease risk factors
not measured in this study, including blood
pressure readings and/or lipoprotein levels,
could explain the decline patterns observed.
However, correlates of these two factors,
body mass index and exercise, did not ex-
plain the observed decline patterns even
thqugh they predicted ischemic heart dis-
ease mortality as expected (4). Differences
in baseline health, measured as report of

high blood pressure, chest pain, or heart
trouble, also did not explain the interaction
between cohort and use of preventive
health services. ‘

An alternative explanation of the re-
duced association between self-reported
heart trouble and ischemic heart disease
mortality in the 1974 cohort is a secular
increase in false positives among those re-
porting heart trouble. This réemains a pos-
sible explanation which cannot be evalu-
ated directly in these data. However, com-
parisons between self-reported data in the
Health Interview Survey, 1972, and.exam-
ination data from the Health Examination
Survey, 1960-1962, suggest that self-report
underestimates rather than overestimates
disease prevalence (11).

Comparison of age- and sex-specific
prevalence of definite and suspect coronary
heart disease estimated by the Health Ex-
amination Survey, 1960-1962 (12), with
self-reported prevalence of heart trouble in
the 1965 Alameda County Study cohort
suggests that self-reported heart trouble
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may be an underestimate of actual preva-
lence of ischemic heart disease for the 1965
cohort, with the possible exception of the
oldest age groups. Prevalence comparisons
by age and sex for the Health Examination
Survey compared with self-report for this
study are shown in the Appendix. Of
course, differences between national data
and those for Alameda County may also be
partly due to true differences in prevalence.

In previous reports for the Alameda
County sample (4, 10), self-reported heart
trouble, high blood pressure, and chest pain
predicted ischemic heart disease mortality.
In addition, the behavioral correlates of
self-reported heart trouble prevalence (ta-
ble 6) are consistent with known associa-
tions between ischemic heart disease mor-
bidity and both cigarette smoking and high
blood pressure. The high proportion of
those reporting heart trouble who sought
medical care specifically for that condition
(98 per cent for the 1974 cohort, data not
available for the 1965 cohort) also suggests
that self-reported heart troukle may be a
reasonable proxy for prevalent disease. The
proportions of those persons who reported
heart trouble and who sought medical care
in this study are slightly higher than those
reported for the Health Interview Study
(11). In addition, prevalence of self-
reported heart trouble by age in the 1974
cohort was close to that reported in the
Health Interview Survey for 1972 (9.1 per
100 vs. 8.8 per 100 for ages 45-64 and 21.1
per 100 vs. 19.9 per 100 for ages 65 and
over) (11).

Since there was a secular increase in
heart trouble prevalence among younger
persons in this sample, regardless of utili-
zation of preventive care, it is plausible that
improvements in routine screening, as well
as earlier recognition of symptoms, contrib-
uted to earlier detection in the 1974 cohort.
Existing studies of the epidemiology of is-
chemic heart disease during the 1960s doc-
umented substantial rates of silent myocar-
dial infarction which went undetected in
the absence of thorough screening (13, 14).
During the late 1960s and early 1970s, there
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were widespread publicity campaigns to im-
prove recognition of early warning signs of
ischemic heart disease and urging prompt
medical attention.

It is unlikely that the secular trends of
increased prevalence of self-reported heart
trouble in this study are completely ex-
plained by increases in the incidence of
congenital, valvular, or hypertensive heart
disease. Mortality from these forms of
heart disease has been declining (2, 15).
Since ischemic heart disease is proportion-
ately the greatest component of self-
reported heart trouble (11), it would be
expected that increased prevalence of self-
reported heart trouble would reflect in-
creases in recognized ischemic heart disease
prevalence.

It is not likely that the increased preva-
lence of self-reported heart trouble is due
to a rise in the incidence of ischemic heart
disease. And it is not likely that a rise in
incidence would be observed during a
period when mortality was declining. One
population-based study (16) which has
been able to examine secular changes in
ischemic heart disease incidence for some
manifestations reported a decline.

A combination of early detection and
improved treatment may be a plausible ex-
planation for the decline patterns observed
in these data. Earlier detection would imply
reduced severity of disease among those
reporting heart trouble in the 1974 cohort.
Earlier detection could have led to the ob-
served reduction in relative risk associated
with the report of heart trouble in the 1974
cohort, even in the absence of secular im-
provements in treatment.

However, since most persons who re-
ported heart trouble in 1974 also sought
medical care for the condition, it is possible
that treatment played a role in the decline.
In addition, the secular trend toward a
stronger protective effect for preventive
health care utilization supports the hypoth-
esis that treatment, or at least direct med-
ical intervention, may explain the decline
pattern observed in these data. This hy-
pothesis is further strengthened by the fail-
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ure of many life-style risk factors to explain
the observéed declines in any of the
subgroups.

Unfortunately, there are no direct meas-
ures of secular changes in treatment or in
diagnostic techniques available in these
data. However, there has been a large in-
crease in the availability of specialists in
cardiovascular disease treatment in Cali-
fornia: from 1.0 per 100,000 population in
1966 to 3.6 per 100,000 in 1976 (17). Since
this increase averages over both urban and
rural areas, the increase in a highly urban
area such as Alameda County may have
been much greater. Other evidence suggests
that, during the time period spanned by
this study, there were substantial improve-
ments in the diagnosis and treatment of
both acute and chronic ischemic heart dis-
ease (3).

Evidence concerning the role of medical
care in prolonging survival of ischemic
heart disease patients comes mainly from
the examination of secular trends in myo-
cardial infarction survival. Some studies
which have examined secular differences in
in-hospital myocardial infarction survival
suggest that there have been improvements
in survival during the acute phase in-
hospital (16, 18, 19). However, not all stud-
_ ies report improved survival for all patients
in the acute phases of myocardial infarction
(20, 21). »

In contrast to findings for the acute
phase of myocardial infarction, several
- studies which have examined secular trends
in long-term myocardial infarction survival
reported no improvements in long-term
myocardial infarction survival (18, 19, 22).
These studies compared time periods rang-
ing from the 1960s to early and mid-1970s,
with only one study (22) including data
beyond 1975. It is possible that these stud-
ies failed to find improvements in long-
term survival because the time periods
studied preceded widespread use of beta-
blocking agents at appropriate doses for
long-term patient management (3).

There is little available evidence on sec-
ular changes in the prognosis of angina
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pectoris. A study of the Mayo Clinic popu-
lation did report improvement in survival
after initial diagnosis of angina between the
periods 1965-1969 and 1970-1975 (18).

The ischemic heart disease survival ben-
efits of coronary artery bypass surgery (23—
26) and hypertensive treatment (27) have
been described for some subgroups. It is
difficult to ascertain the contribution of
these treatments as assessed by interven-
tion trials to the obsérved ischemic heart
disease décline at the population level since
this depends upon access to and utilization
of medical care. However, these innova-
tions may have contributed to the decline
observed in these data. Initerestingly, there
was no interaction between ¢ohort and re-
port of hypertension in the present study.

Because of the intensive program to de-
tect and treat hypertension begun after
1965, the report of “high blood pressure
within the last 12 months” in this study
may have different clinical meaning in 1965
than in 1974. For example, more of those
who report not having high blood pressure
in 1974 may be controlled hypertensives,
resulting in a very high-risk group among
those reporting hypertension within the
last 12 months in 1974. This would obscure
a positive interaction between cohort and
self-reported hypertension and may ac-
count for our failure to detect an interac-
tion.

Overall response rates for these two co-
horts were relatively high: 86 per cent for

‘the 1965 cohort and 80 per cent for the

1974 cohort. However, those who are seri-
ously ill may tend to be nonrespondents.
This bias would have reduced the mortality
rates in those reporting heart trouble at
baseline since only healthier persons would
be included in the sample. However, the
observed interaction between cohort and
report of heart trouble could not be ex-
plained by this nonresponsé bias unless this
bias was greater in the 1974 cohort than in
the 1965 cohort. We have no evidence to
suggest this occurred, but it is possible.
Since the findings for a representative
sample of Alameda County, California, may
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not necessarily reflect patterns for other
populations, it would be desirable to ex-
amine other long-term cohort studies for
consistency with the findings presented
here. A recent report from the Framingham
Study (28) is consistent with the secular
increase in cardiovascular disease preva-
lence reported here and with the hypothesis
that improved survival among cases rather
than reduction in incidence may explain
the decline in ischemic heart disease mor-
tality.

It is of interest to consider the special
advantages that this data set provides for
the examination of the role of early detec-
tion and/or treatment in the decline of
ischemic heart disease mortality. Changes
in the efficacy of treatment, or advantages
of early diagnosis, are applicable only to
those who seek treatment and who have
access to treatment. In the absence of an
acute, life-threatening event, the self-
perception of illness or the routine utiliza-
tion of preventive care services begins the
process of treatment. For this reason,
changes in the mortality rates associated
with self-reported illness and use of preven-
tive care services in a population sample
are pertinent to understanding secular
changes in mortality.

This report suggests that both seli-report
of heart trouble and utilization of preven-
tive health services are important discrim-
inators in predicting the magnitude of the
decline in ischemic heart disease mortality,
independent of many life-style risk factors.
Perhaps other data can provide a means to
examine the specific nature of secular
changes in medical practice, medical utili-
zation, or other risk factors not measured
in this study that could explain the patterns
of the decline in ischemic heart disease
mortality observed. The results of this
study suggest that future studies of the
causes of the ischemic heart disease mor-
tality decline should examine the following
factors: 1) effects of early detection on sur-
vival; 2) secular changes in the perception
of early ischemic heart disease symptoms
and subsequent access to early or improved
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treatment; 3) the relative contribution of
early detection versus improved treatment
to the ischemic heart disease mortality de-
cline; and 4) life-style changes that result
from earlier detection which also influence
subsequent ischemic heart disease mortal-
ity risk.
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APPENDIX
Comparison of self-reported heart trouble prevalence in the Alameda County S'tudy 1965 cohort with heart
trouble prevaience estimated by the National Health Ezamination Survey (HES) 1960-1962*

Prevalence per 100 (no. at risk)

Females

Age
(years) Males
Alameda County HES Alameda Couqty HES
45-54 4.6 (609) 6.9 (693) 2.7 (662) 4.1 (433)
35-64 8.7 (366) 14.1 (1,060) 6.4 (454) 9.9 (807)
65-74 14.5 (234) 16.8 (837) 15.9 (314) 14.3 (886)
75-79 18.9 (53) 13.0 (185) 20.8 {120) 11.9 (172)

* HES data from reference 12, table 2, p. 16. Prevalence of definite and suspect coronary heart disease.




