


Appearances are deceptive

“Unwarranted survivals” and “anomalous deaths”
from coronary heart disease: prospective survey of
general population
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Abstract

Obijectives To assess survival in people who are at
apparent high risk who do not develop coronary
heart disease (“unwarranted survivals”) and mortality
in people at low risk who die from the disease
(“anomalous deaths”) and the extent to which these
outcomes are explained by other, less visible, risk
factors.

Design Prospective general population survey.
Setting Renfrew and Paisley, Scotland.

Participants 6068 men aged 45>64 years at screening
in 1972>6, allocated to “visible” risk groups on the
basis of body mass index and smoking.

Main outcome measures Survival and death from
coronary heart disease by age 70 years.

Results Visible risk was a good predictor of mortality:
13% (45) of men at low risk and 45% (86) of men at
high risk had died by age 70 years. Of these deaths, 12
(4%) and 44 (23%), respectively, were from coronary
heart disease. In the group at low visible risk other
less visible risk factors accounted for increased risk in
83% (10/12) of men who died from coronary heart
disease and 29% (84/292) of men who survived. In
the high risk group 817107 who survived (76%) and
19/44 (43%) who died from coronary heart disease
had lower risk after other factors were considered.
Different risk factors modified risk (beyond smoking
and body mass index) in the two groups. Among men
at low visible risk, poor respiratory function, diabetes,
previous coronary heart disease, and socioeconomic
deprivation modified risk. Among men at high visible
risk, height and cholesterol concentration modified
risk.

Conclusions Differences in survival between these
extreme risk groups are dramatic. Health promotion
messages would be more credible if they discussed



screened for cardiovascular risk factors between 1972
and 1976."° Our analyses excluded women (n=8354)
because few women in the age range analysed had died
and coronary candidacy in lay epidemiology focuses
on men.** We also excluded men born after 31 Decem>
ber 1926 (n=826), people who had left the United
Kingdom (n=6), and those with missing data (n=152).
The sample size for analysis was 6068, with 1828
deaths in men aged < 70 years. The main outcome was
survival or death from coronary heart disease by the
age of 70 years by 31 December 1996.

Data collected

We divided the sample into three subgroups on the
basis of visible risk factors (that is, factors obvious to a
lay observer).* The 1972>6 survey did not include data
on diet or on overall levels of physical activity. Hence,
visible risk was defined in terms of body mass index
(kg/m? and smoking at screening. Men with a body
mass index of >30 who smoked at least 20 cigarettes a
day were defined as at high visible risk (n=193, 3%).
Men who had never smoked and had a body mass

index of <25 were classified as at low visible risk
(n=337,6%). All others (n=5538, 91%) were allocated to
the large heterogeneous category of intermediate
visible risk. We considered deaths from coronary heart
disease (ICD>9 (international classification of diseases,
ninth revision) codes 410>414) before age 70 years
among the low risk group as “anomalous deaths” and
survivors to age 70 in the high risk group as
“unwarranted survivors.”

We compared men in the three groups according
to other risk factors (social class, area deprivation score,
height, blood pressure, total cholesterol concentration,
predicted forced expiratory volume in one second
(FEV,)) and markers of morbidity related to coronary
heart disease at screening (grade 1 or 2 angina as
assessed by the Rose angina questionnaire,” pro>
longed chest pain for more than half an hour, self
reported diabetes or stroke, and electrocardiographic
evidence of previous myocardial infarction or myocar>
dial ischaemia. In these comparisons we used
compared analysis of variance for continuous risk fac>
tors and ? tests for dichotomous risk factors. We also
compared proportions of men who survived to age 70
years or died before that age from coronary disease.

Analysis

To explore “anomalous deaths” among men at low risk
and “unwarranted survival” among men at high risk we
compared survivors and those who died from
coronary heart disease before age 70 years according
to all risk factors within their risk group. We used logis>
tic regression analysis to investigate whether these
other risk factors predicted which men in the low
visible risk group died from coronary heart disease
and which men in the high visible risk group survived
to age 70 years.

We fitted a baseline logistic regression model in the
intermediate group, adjusting for the two risk factors
which defined the extreme groups of visible risk: smok>
ing (never, former, < 20 cigarettes a day, >20 cigarettes
a day) and body mass index (<25, >25, and <30,
>30). The outcome was death from coronary heart
disease by age 70 years, and we excluded men who
died from other causes before that age. We fitted a sec>
ond model, adjusting for smoking, body mass index,
and all other risk factors.

We applied these models to predict the probability



Results

Table 1 shows comparisons for men in the three
groups on visible and other risk factors. There was a
gradient of risk across the categories. Men in the
categories of higher visible risk also had poorer risk
profiles for coronary heart disease for occupational
social class, systolic and diastolic blood pressures, chol>






population the commonest cause of death—by far—is
coronary heart disease. Everyone, in fact, is a high>risk
individual for this uniquely mass disease.™*

Health promotion messages may be more favour>
ably received if they deal directly with the anomalies
that lay and professional epidemiologists have long
recognised. There is then the opportunity to
emphasise that differences in survival between the two
groups are dramatic: a quarter of the men at visibly
high risk have died from coronary heart disease by the
age of 70 compared with only one in 20 men at visibly
low risk; and most people who survive despite
apparent high risk (“anomalous survivals”) have lower
levels of less visible risk factors. The fact that there is a
considerable minority who survive beyond three score
years and ten, despite being at very high risk on a range
of risk factors, indicates that a better understanding of
this group’s apparent lack of susceptibility to risk could
be of public health importance.
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