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Abstract
Objective-To assess the reliability of reported

family histories ofmyocardial infarction.
Design-A case-control study in which reported

histories of first degree relatives were validated from
death certificates, general practitioners' records,
and hospital notes.
Setting-Participants enrolled in the Belfast

centre of the World Health Organisation's study
monitoring trends and determinants in cardiovascu-
lar disease (MONICA).
Subjects-200 men who survived myocardial

infarction and 200 age matched controls drawn
randomly from the population.
Main outcome measures-The sensitivity, speci-

ficity, positive predictive value, and proportion of
overall agreement with validated records ofreported
family histories of myocardial infarction in first
degree relatives; odds ratios for myocardial infarc-
tion, given at least one reported relative or at least
one verified relative being affected.
Results-349 of the 400 probands provided

detailed family histories, reporting on 2812 first
degree relatives. The overall sensitivity, specificity,
and positive predictive value of reported histories
were 67/3%, 96/5%, and 70/5% for cases and 68 5%,
97*7%, and 73/8% for controls. The K coefficients
were modest: 0 65 for cases and 0-68 for controls.
The odds ratios for myocardial infarction, given at
least one affected relative, were not substantially
inflated by recall bias. Some recall bias was evident
for the probands' reports of their siblings' histories
of myocardial infarction, the odds ratio for a re-
ported history being 1-67 (95% confidence interval
1-09 to 2.57) and for the validated history 1-54
(1.01 to 2*37).
Conclusions-Although the relative risk of disease

is correctly estimated, the predictive accuracy of a
casual family history of myocardial infarction may
limit the effectiveness of targeted screening pro-
grammes. They may, however, complement other
strategies based on genetic testing.

Introduction
Currently there is debate about the most appropriate

strategy for preventing coronary artery disease. One
approach is to reduce the average value of a risk factor
in the entire population.' A limitation of this strategy is
that traditional risk factors (such as smoking, high
cholesterol concentration, and hypertension) explain
little more than half of the overall variation in risk in
the community.2 An altemative approach is to target
for intervention those perceived to be at greatest risk.
One such group are those with a family history of
myocardial infarction.34 Indeed a range of genetic tests
have recently become available for a variety of chronic
diseases that may allow more accurate definition of
such susceptible groups.5-7

Despite many attempts to disentangle the inde-
pendent effects of a family history on coronary risk
most have relied primarily on self reported family
histories."2 Considerable bias can arise if unvalidated
proxy information is obtained from the next of kin.13"15
Such bias could affect the estimate of risk attributable

to a family history and could also limit the effectiveness
of a targeted screening programme. We assessed the
reliability of the self reported (first degree) family
history of myocardial infarction.

Subjects and methods
The etude cas-temoin sur l'infarctus du myocarde

(ECTIM) study is a case-control study of myocardial
infarction, which has investigated the differences in
the incidence of and mortality from coronary heart
disease between four centres in France and Northem
Ireland (Strasbourg, Toulouse, Lille, and Belfast) that
are part of the World Health Organisation's study
monitoring trends and determinants in cardiovascular
disease (MONICA)."6 Cases were men aged 25-64 years
who had survived for at least three months after a
myocardial infarction, and controls were age matched
men drawn randomly from the population. This paper
relates only to the 400 probands recruited in Northem
Ireland.
Each subject was interviewed at home and asked

to provide details of the medical histories of first
degree relatives by using terms coronary, coronary
thrombosis, and heart attack, when appropriate.
Family doctors of living relatives were asked to validate
any known history of ischaemic heart disease whether
or not reported by the proband. Hospital charts were
retrieved when a history of myocardial infarction was
reported. Verification of myocardial infarction by
death certificate was accepted when the underlying
cause corresponded to code 410 of the International
Classification ofDiseases, ninth revision.
The sensitivity, specificity, and predictive value of a

reported family history were calculated by comparing
the reported with the validated state of the relatives.
We assessed the congruity between the reported and
corroborated histories by using the K statistic, which
measures the proportion of agreement beyond that
expected by chance.17 Odds ratio for myocardial
infarction were calculated first with uncorroborated
and then with validated family histories by using
logistic regression adjusted for the proband's age and
size of family.

Results
A total of 174 cases and 175 controls (87% of the

original sample) provided detailed family histories.
The average age of cases and controls was 54-4 years
and 54 1 years, respectively. Two of the controls
were being treated with drugs for hyperlipidaemia
and 18 had histories of angina. A death certificate was
obtained for 753 out of 783 relatives who had died
(96%). The medical histories of 1893 out of2029 (93%)
living relatives were verified from a secondary source.
The table shows the number of relatives reported as

having had a myocardial infarction and the numbers
confirmed. In cases the sensitivity, positive predictive
value, and specificity of a reported history of infarction
in these relatives was 67-3%, 70 5%, and 96-5%,
respectively. These did not differ significantly from the
corresponding figures for controls (68-5%, 73-8%, and
97 7%, respectively). The overall index of agreement
between reported and validated histories was modest,
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Reliability ofreported histories ofmyocardial infarction infirst degree relatives (parents, siblings, and children)

Disease confirmed in relatives of cases as Disease confirmed in relatives of controls as

Variable Present Absent Total Present Absent Total

Reported history of myocardial infarction:
Present 103 43 146 76 27 103
Absent 50 1182 1232 35 1130 1165
Total 153 1225 1378 111 1157 1268

Measure of:
Sensitivity 103/153 (67-3%) 76/111 (68-5%)
Specificity* 1182/1225 (96-5%) 1130/1157 (97*7%)
Positive predictive value* 103/146 (70 5%) 76/103 (73-80/)
K* 0-65 0-68

*p Values for cases v controls: 0-85 (sensitivity); 0 11 (specificity); 0-68 (positive predictive value); and 0 55 (K).

with K coefficients of 0-65 for cases and 0-68 for
controls.
A comparison of cases and controls produced odds

ratios (95% confidence intervals) for myocardial infarc-
tion, given a reported affected relative of 1 67 (1-09 to
2 57) for any relative, 1.57 (1-02 to 2 42) for a parent,
and 1-74 (1 02 to 2-96) for a sibling. Through the use of
validated histories, however, these were 1P54 (1P01 to
2 37) for any relative, 1P64 (1P06 to 2 52) for a parent,
and 1-61 (0 93 to 2 77) for a sibling.

Discussion
Modestly increased relative risks for a family history

of chronic disease may obscure higher relative risks
specific for genotypes."8 With the identification of
genetic factors predisposing to myocardial infarction it
will eventually be possible to have better targeted
screening programmes, but genetic screening is un-
likely to be considered in the whole population and
should be focused on families at high risk. Few studies,
however, have attempted to validate independently
the accuracy of a family history of myocardial
infarction.'9-29 Some of these studies have provided
only partial insights because of a small sample size, too
loose a definition of phenotype (any coronary heart
disease), corroboration of only positive reports, or
verification being limited to dead or living kin (but not
both). The verification possible in this study was much
higher than in previous reports.
The validity of our corroboration of family histories

ultimately depends on the reliability of the secondary
sources themselves. Official mortality data reliably
record deaths from coronary heart disease in this area,30
and the number of false positive diagnoses on death
certificates is low (A E Evans, personal communica-
tion). Medical histories among living relatives were
substantiated by using general practitioners' records,
and when a hospital chart was also available to us we
found that the general practitioners had very reliably
reported the hospital diagnoses.
From an epidemiological point of view the crucial

issue is the estimate of the relative risk of disease
associated with a family history. Classic sources of bias
are misclassification,3' which leads to an underestimate

Clinical implications

* Having a relative who has had a coronary is a
risk factor for myocardial infarction
* Patients with such a family history may
merit screening for other remediable risk factors
* This study found that such family histories
given in the clinic or surgery will miss about a
third of those at risk and will overestimate the
number of relatives affected by about a third
* Prevention strategies based on interventions
in high risk groups must be adequately focused

of the effect, and recall bias, which tends to inflate it. In
our study small differences were observed between
odds ratios based on reported and verified data,
indicating that neither of these biases had a substantial
impact on the measurement of the effect of interest.
From a clinical point of view the moderate degree of
agreement between reported and verified information
might be more important with respect to the effective-
ness of a prevention strategy based on a high risk
approach. In particular, the relatively low sensitivity
indicates that a substantial proportion of subjects at
risk would not be detected.

Because the predictive accuracy of the reported
family history might be affected by the underlying
prevalence of disease,32 our findings should be applied
to other communities only with caution, particularly
if those communities have a lower prevalence of
myocardial infarction. Further studies are also
warranted to compare accuracy of recall in men and
women.
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Abstract
Objectives-To study the long term effects of

participation in the United Kingdom's atmospheric
nuclear weapon tests and experimental programmes
and to test hypotheses generated by an earlier
report, including the possibility that participation in
tests caused small hazards ofleukaemia and multiple
myeloma.
Design-Follow up study of mortality and cancer

incidence.
Subjects-21 358 servicemen and civilians from

the United Kingdom who participated in the tests
and a control group of22 333 non-participants.
Main outcome measures-Numbers of deaths;

standardised mortality ratios; relative risks of
mortality from all causes and 27 types ofcancer.
Results-During seven further years of follow up

the numbers of deaths observed in participants were
fewer than expected from national rates for all
causes, all neoplasms, leukaemia, and multiple
myeloma (standardised mortality ratios 0-86, 0 85,
0 57, and 0 46); death rates were lower than in
controls (relative risks 0 99, 0-96, 0 57, and 0 57;
90% confidence intervals all included 100). In
the period more than 10 years after the initial
participation in tests the relative risk of death in
participants compared with controls was near unity
for all causes (relative risk 0 99 (0 95 to 1-04)) and all
neoplasms (0 95 (0-87 to 1.04)); it was raised for
bladder cancer (2.69 (1.42 to 5.20)) and reduced for
cancers of the mouth, tongue, and pharynx (0 45
(0.22 to 0.93)) and for lung cancer (0 85 (0 73 to
0 99)). For leukaemia mortality was equal to that
expected from national rates but greater than in
controls for both the whole follow up period (1-75
(101 to 3 06)) and the period 2-25 years after the
tests (3-38 (1.45 to 8.25)).

Conclusion-Participation in nuclear weapon
tests had no detectable effect on expectation of
life or on subsequent risk of developing cancer or
other fatal diseases. The excess of leukaemia in
participants compared with controls seems to be
principally due to a chance deficit in the controls, but
the possibility that participation in the tests may
have caused a small risk of leukaemia in the early
years afterwards cannot be ruled out.

Introduction
A previous study of the health of men from the

United Kingdom who took part in the United King-
dom's programme of atmospheric nuclear weapon tests
in Australia and the Pacific Ocean during the 1950s and

1960s showed that the total mortality and the mortality
from all neoplasms combined were both almost
identical in test participants and in a matched control
group.' 2 The mortality from leukaemia and from
multiple myeloma was, however, substantially higher
in the test participants than in controls (though not
much greater than would be expected from comparison
with national data), while the mortality from the
two diseases most closely related to smoking was
significantly lower in the test participants than in the
controls. Three hypotheses were, therefore, suggested
which could be tested only by further observations-
namely, that (a) test participation caused small hazards
of leukaemia (excluding chronic lymphatic leukaemia)
and multiple myeloma; (b) test participation did not
cause a detectable hazard of any other cancer or of any
other disease that has an appreciable death rate; and
(c) that participants smoked less than other similarly
employed men. The men have now been followed
up for a further seven years to see whether these
hypotheses could be confirmed and to examine the long
term effects of test participation. The present report
presents a summary of the findings. Full details are
given elsewhere.3

Subjects and methods
STUDY POPULATION

The testing programme took place at the Monte
Bello Islands, Emu Field, and Maralinga Range in
Australia and at Malden and Christmas Islands in the
Pacific Ocean. Ministry of Defence records dating
from the time of the tests were searched to identify
serviemen from the United Kingdom and employees of
the Atomic Weapons Establishment and the Atomic
Energy Research Establishment or their preceding
organisations who visited one of these locations for
the tests or sampled radioactive clouds. A total of
21 358 participants were identified: 6304 (29%) in the
Royal Navy, 5794 (27%) in the army, 8444 (40%) in the
Royal Air Force, and 816 (4%) in the civilian workforce.
The men are those that were studied previously, plus a
few additional participants found in archival material
but excluding 1503 men with no more likelihood than
members of the general public of having been exposed
to radiation from the tests (usually because they had
left the test locations before the first detonation).
A control group of 22333 men who had not par-

ticipated in the tests was also identified from Ministry
of Defence archives. Controls for servicemen were
chosen from other servicemen who had served in
tropical or subtropical areas at the time of the tests.
Controls for the men in the Royal Navy and for officers
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