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Abstract
Objectives—To describe how adult sons
and daughters report and perceive paren-
tal deaths from heart disease
Design—Two generation family study.
Setting—West of Scotland.
Subjects—1040 sons and 1298 daughters
aged 30–59 from 1477 families, whose
fathers and mothers were aged 45–64 in
1972–76 and have been followed up for
mortality over 20 years.
Outcome—Perception of a “family weak-
ness” attributable to heart disease.
Results—26% of sons and daughters had a
parent who had died of coronary heart
disease (CHD). The proportion was
higher in older oVspring (+18% per 10
year age diVerence) and in manual com-
pared with non-manual groups (+37%).
Eighty nine per cent of parental deaths
from CHD were correctly reported by oV-
spring. Only 23% of sons and 34% of
daughters with at least one parent who
had died of CHD considered that they had
a family weakness attributable to heart
disease. Perceptions of a family weakness
were higher when one or both parents had
died of CHD, when parental deaths oc-
curred at a younger age, in daughters
compared with sons and in oVspring in
non-manual compared with manual occu-
pations.
Conclusions—Only a minority of sons and
daughters with experience of a parent
having died from CHD perceive this in
terms of a family weakness attributable to
heart disease. Although men in manual
occupations are most likely to develop
CHD, they are least likely to interpret a
parental death from CHD in terms of a
family weakness. Health professionals giv-
ing advice to patients on their familial
risks need to be aware of the diVerence
between clinical definitions and lay per-
ceptions of a family history of heart
disease.
(J Epidemiol Community Health 2000;54:859–863)

In anticipation of new genetic markers,1 there
has been renewed interest in the recording of
family histories of coronary heart disease
(CHD) in clinical practice.2–4 Family histories
are thought to be useful both as indicators of
familial susceptibility to disease, via shared
genes, behaviours or environments, and as
indicators of possible patient concern and
motivation to adopt preventive measures.

From a clinical viewpoint family histories are
usually considered in terms of clinical events in
relatives and the associated disease risks.5–7

There have been few studies of how the general
public perceive such information. In this study,
we report the prevalence of parental deaths
from CHD in a large cohort of families and the
extent to which such deaths are perceived by
adult sons and daughters as an illness or weak-
ness that runs in their family.

Methods
SAMPLE

This two generation study is based on 1477
married couples who took part in the Paisley
and Renfrew (MIDSPAN) study in 1972–76
while aged 45–648 and who had at least one
adult oVspring living locally in 1996. Alto-
gether 1040 sons and 1298 daughters aged
30–59 and living in the west of Scotland took
part in a cross sectional survey in 1996 involv-
ing clinical measurements and a questionnaire,
in which they were asked whether their parents
and siblings were alive and, if not, the cause of
death and age at death. They were also asked if
they thought “that there are any conditions,
weaknesses or illnesses which run in your fam-
ily” and if so to specify the “illnesses or weak-
nesses”.

Mortality in the parental generation was
established on the basis of linkage of partici-
pants in the original MIDSPAN studies to the
General Register OYce for Scotland (GRO)
and regular reporting of death certificates by
the GRO over a 20 year period up to the time
of the 1996 survey of oVspring. Deaths were
categorised as attributable to “heart disease”,
based on ICD9 codes 391, 393–8, 402, 404
and 410–429 appearing anywhere on the death
certificate, and attributable to CHD, based on
ICD9 codes 410–4 as the underlying cause of
death.

OVspring social class was determined by
applying the Registrar General’s classification
to current or last occupations of sons and
daughters in 1996; parental social class was
based on paternal occupation in 1972–76.

ANALYSES

Sensitivity of oVspring reporting of parental
deaths was defined as the number of parents
who were correctly identified as having died
from “heart disease” or CHD divided by the
number of parents who died from each cause.
Specificity of reporting was the number of par-
ents correctly identified as not having died of
“heart disease” or CHD divided by the number
who had died from another cause.
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The prevalence of parental deaths, the sensi-
tivities and specificities of oVspring reporting
of parental deaths and the prevalence of a per-
ceived family weakness attributable to heart
disease are reported as percentages and were
analysed by logistic regression. Thirty nine
cases with a discrepancy between the respond-
ent’s and the GRO’s reporting of parental vital
status were excluded from analyses of per-
ceived family weaknesses.

Logistic regression models included oV-
spring age, gender and social class (non-
manual or manual). Parental social class was
not found to be significant in any of the models.
Subsequently, the eVects of parental age at
death, oVspring age at parental death, time
elapsed since parental death and prevalence of
a parental death from “heart disease” or CHD
were investigated, and included if significant at
the 5% level. Where both parents had died,
average ages or elapsed times were used.
Finally, interactions between significant main
eVects were considered by applying the model
to subgroups of the data.

To account for correlation between siblings
in each response, a bootstrap method was used
to adjust the logistic regression models.9 How-
ever, similar conclusions were reached by this
method and the results of the unadjusted
analyses are presented here.

Results
The age adjusted mortality rate for CHD in the
1477 fathers was 11.0 per 1000 person years
compared with 12.0 per 1000 person years in
4779 other married men who took part in the
original MIDSPAN study (who either did not
have oVspring in the study or who took part in
the original study without their spouse). For
mothers and 4642 other married women, the
rates were 4.6 and 5.7 per 1000 person years
respectively. In 18.4% of families both parents
had died of any cause by 1996, compared with
24.5% of other couples who had participated in
the original study.

Twenty nine oVspring from 20 families
reported themselves to be step-children or
adopted and were excluded from further
analyses. The study population comprised
1026 sons and 1283 daughters from 1457
families, who were aged 7–38 years when their
parents took part in the original MIDSPAN
study and 30–59 years when surveyed in 1996.

PREVALENCE OF PARENTAL DEATHS FROM HEART

DISEASE

Death certificates showed that 379 fathers
(26.0%) died of “heart disease” including 286
(19.6%) with CHD as the underlying cause of
death; for mothers the figures were 180
(12.4%) and 116 (8.0%), respectively.

CHD deaths occurred at a wide range of
ages, from 51–86 years in fathers and from
52–83 years in mothers. At the time of
bereavement sons were aged 12–58 years and
daughters 9–55 years (table 1). Seventeen sons
and 23 daughters had two parents who had
died from CHD.

The prevalence of a parental CHD death was
26% in both sons and daughters (table 2).
Prevalence was higher in oVspring in manual
compared with non-manual occupations
(OR=1.37, 95% CI 1.12, 1.68, p=0.0021) and
in older oVspring (for a 10 year increase in age,
OR =1.18, 1.01, 1.37, p=0.034).

REPORTING OF PARENTAL DEATHS

Of the 647 sons with at least one deceased par-
ent, according to death certificate records, 643
(99%) correctly identified the vital status of
both parents; of 823 daughters with at least one
deceased parent, 812 (99%) confirmed this
information. Of the 379 sons whose parents

Table 1 Numbers of oVspring by parental and oVspring ages when parent died from CHD

Sons Daughters
Total number
of families<25 25–39 40+ Total <25 25–39 40+ Total

Father’s age at CHD death
<65 18 41 0 59 22 48 2 72 79
65–74 3 54 47 104 3 85 52 140 159
75+ 0 7 21 28 0 9 30 39 48
Total 21 102 68 191 25 142 84 251 286

Mother’s age at CHD death
<65 4 14 0 18 6 20 1 27 27
65–74 0 23 33 56 0 26 25 51 62
75+ 0 2 14 16 0 2 20 22 27
Total 4 39 47 90 6 48 46 100 116

Either parent died from
CHD 30 140 94 264 43 169 116 328 376

Both parents died from
CHD 5 12 0 17 13 10 0 23 26

Table 2 Prevalence of parental CHD and heart related death by oVspring age and social
class

Social class

Sons Daughters

M NM Total M NM Total

Parental CHD death
Age (y)
30–39 25/78 23/135 48/213 18/58 42/183 60/241

32.1% 17.0% 22.5% 31.0% 23.0% 24.9%
40–49 61/238 84/342 145/580 51/163 131/574 182/737

25.6% 24.6% 25.0% 31.3% 22.8% 24.7%
50–59 35/109 36/124 71/233 26/76 60/229 86/305

32.1% 29.0% 30.5% 34.2% 26.2% 28.2%
Total 121/425 143/601 264/1026 95/297 233/986 328/1283

28.5% 23.8% 25.7% 32.0% 23.6% 25.6%
Parental heart related death

Age (y)
30–39 26/78 33/135 59/213 21/58 57/183 78/241

33.3% 24.4% 27.7% 36.2% 31.1% 32.4%
40–49 81/238 105/342 186/580 60/163 174/574 234/737

34.0% 30.7% 32.1% 36.8% 30.3% 31.8%
50–59 49/109 53/124 102/233 38/76 88/229 126/305

45.0% 42.7% 43.8% 50.0% 38.4% 41.3%
Total 156/425 191/601 347/1026 119/297 319/986 438/1283

36.7% 31.8% 33.8% 40.1% 32.4% 34.1%
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were alive in 1996 according to the GRO, 367
(97%) reported them both to be alive; of 460
daughters, 448 (97%) reported that both
parents were alive.

REPORTING OF A FAMILY HISTORY OF HEART

DISEASE

Altogether 89.1% of parental deaths from
CHD were reported correctly by oVspring.
Older oVspring reported this cause of death
less sensitively, but the association did not
reach statistical significance: for a 10 year
increase in age, OR =0.68 (0.45, 1.02),
p=0.065. Daughters’ reporting was more
sensitive, again without reaching significance:
OR=1.59, (0.95, 2.65), p=0.078. The eVect of
oVspring social class was not significant: for
manual relative to non-manual occupations,
OR=0.81 (0.48, 1.36), p=0.42. The specificity
of oVspring reports of parental CHD deaths
was 86.3%.

PERCEPTION OF A FAMILY WEAKNESS

ATTRIBUTABLE TO HEART DISEASE

Heart disease was the most commonly per-
ceived type of condition, weakness or illness
running in a respondent’s family. In the whole
population 12.8% of sons and 18.7% of

daughters considered that they had a family
weakness attributable to heart disease. In both
sons and daughters 47% of such cases were
associated with at least one parental death from
CHD (table 3). Some 22.9% of sons (202 of
881) and 20.7% of daughters (212 of 1025)
who did not perceive a family weakness attrib-
utable to heart disease had at least one parent
who had died of CHD.

Of those with at least one parental CHD
death 23.2% of sons and 34.4% of daughters
considered themselves to have a family weak-
ness attributable to heart disease (table 3),
compared with 9.1% of sons and 13.2% of
daughters in families where neither parent had
died from CHD. There was no diVerence
between the proportions of maternal CHD
deaths (24.3%, 43 of 177) and paternal CHD
deaths (28.8%, 123 of 427) that were associ-
ated with a perceived family weakness attribut-
able to heart disease.

The perception of a family weakness was
lower in older oVspring (for a 10 year increase
in age, OR =0.82 (0.68, 0.98), p=0.034),
higher in daughters (OR=1.56 (1.22, 1.98),
p=0.0004) and slightly lower in oVspring from
manual occupations (OR = 0.80 (0.61, 1.04),
p=0.089) (table 4). Relative to oVspring whose

Table 3 Prevalence of perceived family weakness attributable to heart disease by oVspring age and social class, and
prevalence of a parental CHD death

Age Social class

Sons Daughters

AllM NM Total M NM Total

Parental status
30–39 Alive/non-CHD death 4/52 12/107 16/159 6/38 17/140 23/178 39/337

7.7% 11.2% 10.1% 15.8% 12.1% 12.9% 11.6%
CHD death 4/25 8/23 12/48 7/18 17/41 24/59 36/107

16.0% 34.8% 25.0% 38.9% 41.5% 40.7% 33.6%
40–49 Alive/non-CHD death 12/173 26/255 38/428 13/112 63/434 76/546 114/974

6.9% 10.2% 8.9% 11.6% 14.5% 13.9% 11.7%
CHD death 13/60 23/84 36/144 12/49 47/129 59/178 95/322

21.7% 27.4% 25.0% 24.5% 36.4% 33.1% 29.5%
50–59 Alive/non-CHD death 7/74 7/86 14/160 7/49 18/164 25/213 39/373

9.5% 8.1% 8.8% 14.3% 11.0% 11.7% 10.5%
CHD death 4/35 9/36 13/71 11/26 17/60 28/86 41/157

11.4% 25.0% 18.3% 42.3% 28.3% 32.6% 26.1%
Total Alive/non-CHD death 23/299 45/448 68/747 26/199 98/738 124/937 192/1684

7.7% 10.0% 9.1% 13.1% 13.3% 13.2% 11.4%
CHD death 21/120 40/143 61/263 30/93 81/230 111/323 172/586

17.5% 28.0% 23.2% 32.3% 35.2% 34.4% 29.4%
All 44/419 85/591 129/1010 56/292 179/968 235/1260 364/2270

10.5% 14.4% 12.8% 19.2% 18.5% 18.7% 16.0%

Table 4 EVect estimates (as odds ratios, with 95% CI and p value) from models of perception of a family weakness attributable to heart disease, based on
all data and subgroups defined by gender, social class or prevalence of a parental CHD death

EVect

Subjects included

All Sons Daughters Manual Non-manual
No parental
CHD deaths

>1 parental
CHD death

Age* 0.8 0.8 0.8 1.0 0.8 0.9 0.8
(0.7, 1.0) (0.6, 1.1) (0.7, 1.1) (0.7, 1.4) (0.6, 0.9) (0.7, 1.1) (0.6, 1.0)
0.03 0.2 0.1 0.96 0.01 0.2 0.06

Gender† 1.6 — — 2.0 1.4 1.5 1.6
(1.2, 2.0) (1.3, 3.0) (1.1, 1.9) (1.1, 2.1) (1.1, 2.4)
0.0004 0.003 0.02 0.01 0.01

Social class‡ 0.8 0.7 0.9 — — 0.9 0.7
(0.6, 1.0) 0.4, 1.0) (0.6, 1.3) (0.6, 1.3) (0.5, 1.0)
0.09 0.04 0.6 0.5 0.07

One parental CHD death§ 3.2 3.1 3.1 2.3 3.6 — —
(2.5, 4.0) (2.1, 4.7) (2.3, 4.3) (1.5, 3.7) (2.7, 4.8)
<0.0001 <0.0001 <0.0001 0.0003 <0.0001

Two parental CHD deaths 7.9 3.5 13.0 19.3 4.3 — 2.6¶
(4.1, 15.2) (1.1, 11.4) (5.4, 31.4) (6.4, 58.7) (1.8, 10.3) (1.3, 5.1)
<0.0001 0.03 <0.0001 <0.0001 0.001 0.005

*Age eVect is for a 10 year diVerence in oVspring age. †Gender eVect is for daughters relative to sons. ‡Social class eVect is for oVspring in manual relative to non-
manual occupations. §Parental CHD death eVects (one or two deaths) are relative to oVspring whose parents were either alive, or had died from a cause other than
CHD. ¶EVect estimate for two parental CHD deaths is relative to one parental CHD death group.

Deaths from coronary disease 861

www.jech.com

http://jech.bmj.com


parents had not died from CHD, those with a
single parental CHD death had an odds ratio of
3.15 (2.47, 4.02, p<0.0001); for those whose
parents had both died from CHD the preva-
lence of a perceived family weakness was again
increased (OR=7.91 (4.12, 15.170,
p<0.0001). In the statistical model confined to
sons, perceptions of a family weakness attribut-
able to heart disease were significantly less
common in men from manual compared with
non-manual occupations (OR=0.66 (0.44,
0.98), p=0.038) (table 4).

Discussion
Despite increasing interest in the recording of
family histories of heart disease in general
practice, there have been few studies linking
the prevalence, reporting and perceptions of
such histories in the general population. This is
the first such study based on a large general
population cohort in which parental mortality
has been monitored over a 20 year period.
Although it was more diYcult to renew contact
with families where both parents had died, the
study population includes a substantial
number of such families. The study excludes
oVspring who had left the area.

Over the 20 year period 26% of fathers and
12% of mothers had died of “heart disease”.
Seventy five per cent of these paternal deaths
and 64% of the maternal deaths had CHD as
the underlying cause of death on their death
certificate. The fact of death was reported cor-
rectly in 99% of cases and the cause of death
was reported correctly in 89%, of deaths
attributable to CHD.

Epidemiological definitions of a family
history of heart disease are based on the fact of
death and the associated disease risks.5–7 Lay
perceptions of a family history, however,
depend in addition on the meaning and impli-
cations of deaths and clinical events as
interpreted by individuals.10 11

Our study of lay perceptions was based on
oVspring reporting “a family weakness due to
heart disease”. This definition has some face
validity, deriving from its strong association
with parental deaths from CHD, the greater
eVect of two parental deaths and the greater
eVect of parental deaths from CHD on younger
oVspring.

A strength of the study is the high level of
agreement between respondents’ and the
GRO’s reports of parental deaths from heart
disease. A limitation is that we have no data on
non-fatal coronary events in family members12

and on fatal events in family members other
than parents and siblings (although only 10
sons and 8 daughters from 13 families reported
a sibling, in all cases a brother, as having died
from heart disease).

Qualitative research is underway to investi-
gate the lay reasoning that underpins people’s
understanding of family histories of heart
disease.13 This suggests that while parental
deaths are very important in the assessment of
familial risk, people also take account of death
and illness in other family members. Another
quantitative study has demonstrated a strong
relation between reporting of a family weakness

attributable to heart disease and numbers of
both close relatives (parents and siblings) and
more distant relatives (grandparents, aunts,
uncles and first cousins) with the disease.14

These observations help to explain why 9% of
sons and 13% of daughters in the study whose
parents had not died of CHD nevertheless
reported a family weakness attributable to
heart disease. The larger size of this category of
oVspring results in more than half of all
oVspring reporting a family weakness attribut-
able to heart disease belonging to this group
(table 3).

These data, and also the wide range of ages
at which oVspring experience parental deaths
from CHD illustrate the heterogeneity of fam-
ily histories of heart disease in the general
population. This heterogeneity may be one
reason why only a minority of oVspring,
comprising 23% of sons and 34% of daughters
with at least one parent having died from
CHD, reported a family weakness attributable
to heart disease. There was no interaction
between oVspring and parental gender in how
CHD deaths in parents were perceived.

While daughters and sons were equally likely
to have experienced the death of a parent from
heart disease, daughters were more likely to
perceive such a death in terms of a family
weakness. Our qualitative research suggests
that while daughters who perceive a family
weakness tended to have one parent who had
died from heart disease, sons with this percep-
tion tended to have either two parents with
heart disease or heart problems aVecting their
father and other relatives on his “side of the
family” (unpublished data).

In the data reported here, it is of interest that
men in manual occupations, who are at
greatest risk of developing CHD, are least likely
to perceive a family weakness attributable to
heart disease (table 4), with only 17.5% of such
sons reporting this perception (table 3).

KEY POINTS

x About a quarter of men and women aged
30–59 may be expected to have at least
one parent who has died of coronary
heart disease (CHD). About 90% of
deaths from CHD are correctly reported
by oVspring.

x Only one in four sons and one in three
daughters with a parental death from
CHD consider that they have a “family
weakness” attributable to heart disease.

x Men in manual occupations are least
likely to consider that a parental death
from CHD indicates a “family weakness”
attributable to heart disease.

x About a fifth of sons and daughters who
do not consider themselves to have a
family weakness attributable to heart dis-
ease have at least one parent who has died
from CHD.

x Health professionals need to be aware of
the diVerences between clinical defini-
tions and lay perceptions of a family
history of heart disease.
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However, this group also had the lowest preva-
lence of perceived family weaknesses from any
cause. A possible explanation is that the greater
exposure of men in manual groups to prema-
ture death in older relatives makes them less
likely to identify specific family weaknesses. It
is also of interest that 26% of men in manual
groups who did not report a family weakness
attributable to heart disease had nevertheless
experienced at least one parent dying from
CHD.

Our findings may not be directly relevant to
current clinical practice concerning the ascer-
tainment and management of people with a
family history of premature heart disease. Cur-
rent clinical guidelines for the definition of a
family history of CHD are based on coronary
events occurring in first degree relatives under
the age of 55.15 Only 1.4% of sons and 1.1% of
daughters in this population had experienced a
parent dying from CHD below this age. Higher
proportions are likely to have parents below
this age who have survived non-fatal coronary
events. By its sampling criteria, the study also
excludes parents who died of heart disease
below the age of 45.

As understanding of genetic risk of CHD
improves, however, it is probable that new defi-
nitions of family histories involving larger pro-
portions of the general population will be
introduced to clinical practice. Knowledge of a
family history of heart disease is also important
in relation to activities in cardiovascular health
promotion, including attempts to influence
individual behaviour. Our findings show that
health care professionals need to be sensitive to
variations in lay understanding and perception
if they are to avoid dysfunctional consultations
concerning CHD risk.

We thank the respondents who participated in this study; Cath-
erine Ferrell and Jane Goodfellow for work in establishing the
study population of oVspring, Carole Hart and Pauline McKin-

non for follow up of the parent generation, patients at Blantyre
Health Centre who helped to pilot the questionnaires and Claire
Bidwell, Julie Hunter, Evelyn Lapsley, Iona MacTaggart, Nicola
McPherson and Sarah Morgan who carried out the fieldwork.

Funding: this study was funded by the NHS Cardiovascular
R&D Programme. MU was funded as a Wellcome Trust Clini-
cal Epidemiology Training Fellow. CE was funded via a project
grant as part of the ESRC Health Variations Research
Programme.
Conflicts of interest: none.

1 Bell J. The new genetics in clinical practice. BMJ
1998;316:618–20.

2 Emery J, Rose P. Expanding the role of the family history in
primary care. Br J Gen Prac 1999;49:260–1.

3 Summerton N, Garrood PVA. The family history in family
practice : a questionnaire study. Fam Pract 1997;14:285–8.

4 Silberberg JS, Wlodarczyk J, Fryer J, et al. Correction for
biases in a population-based study of family history and
coronary heart disease. Am J Epidemiol 1998;147:1123–32.

5 Barrett-Connor E, Khaw K. Family history of heart attack
as an independent predictor of death due to cardiovascular
disease. Circulation 1984;69:1065–9.

6 Colditz GA, Staofer M, Willet W, et al. A prospective study
of parental history of myocardial infarction and coronary
heart disease in women. Am J Epidemiol 1986;126:48–58.

7 Schildkraut JM, Myers RH, Copples LA, et al. Coronary
risk associated with age and sex of parental heart disease in
the Framingham study. Am J Cardiol 1989;64:555–9.

8 Hawthorne VM, Watt GCM, Hart CL, et al. Cardiorespira-
tory disease in men and women in urban Scotland : Base-
line characteristics of the Renfrew/Paisley(MIDSPAN)
study population. Scott Med J 1995;40:102–7.

9 Sherman S, le Cessie S. A comparison between bootstrap
methods and generalised estimating equations for corre-
lated outcomes in generalised linear models. Communica-
tion in Statistics Part B: Stimulation and Computation 1997;
26:901–25.

10 Frankel S, Davison C, Davey Smith G. Lay epidemiology
and the rationality of responses to health education. Br J
Gen Prac 1991;41:428–30.

11 Davison C, Frankel S, Davey Smith G. Inheriting heart
trouble : the relevance of common-sense ideas to preventive
measures. Health Educ Res 1989;4:329–40.

12 Hunt SC Williams RK Barlow GK. A comparison of
positive family history definitions for defining risk of future
disease. J Chron Dis 1986;39:809–21.

13 Hunt K, Emslie C, Watt GCM. Barriers rooted in
biography: How interpretations of family patterns of heart
disease and early life experiences undermine behavioural
change in mid-life. In: Graham H, ed. Understanding health
inequalities. Buckingham: Open University Press (in press).

14 Hunt K, Davison C, Emslie C, et al. Are perceptions of fam-
ily history of heart disease related to health-related
attitudes and behaviours? Health Educ Res 2000;15:131–
43.

15 British Heart Foundation. Family history and coronary heart
disease - and what constitutes a positive history? Factfile no 1.
London: British Heart Foundation, 1995.

Deaths from coronary disease 863

www.jech.com

http://jech.bmj.com

