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General practice and the epidemiology of
health and disease in families 
Graham Watt

WILLIAM Pickles demonstrated that by collecting simple
information from a practice over many years, it is poss-

ible to make important discoveries concerning the nature of
health and illness in local communities. This work was helped
by his long-term knowledge of patients and families, and by
the natural bonds of goodwill and helpfulness that exist
between local communities and their general practitioners
(GPs). Three types of more recent family study are described:
using simple population data to sample families for investig-
ations of susceptibility to diet, the pathophysiology of disease,
and perceptions and understandings of familial risk. Research
of this nature is increasingly relevant as new genetic tech-
nologies are developed and applied, and require not only
increased collaboration between GPs; epidemiologists; and
clinical, laboratory, and social scientists, but also sustainable
relationships with families and communities. General practice
is the ideal setting for such research, with its hallmark features
of continuity, mutuality, and trust.

Introduction
With the rapid development and application of new methods
of genetic investigation, there is unprecedented interest in
studies of health and illness in families. Beginning with the
work of William Pickles, this lecture describes a series of
family studies, based in general practice and in local com-
munities, and considers their relevance for future research
and clinical practice. 

In the first RCGP Mackenzie Lecture,1 William Pickles
recalled:

‘... a particularly lovely evening in early summer, when I
climbed alone to the summit of one of our noble hills.
One by one, I made out our grey villages with their thin
pall of smoke. And as I watched the evening train creep-
ing up the valley with its pauses at our three stations, a
strange thought came into my head that there was hard-
ly a man, woman or child in all those villages of whom I
did not know even the Christian name and with whom I
was not on terms of intimate friendship.’

In A Fortunate Man,2 John Berger describes the landscape
as a curtain, behind which human stories unfold. In their
daily work, GPs have unique, privileged access ‘behind the
curtain’ to the lives and circumstances of their patients. The
information is useful clinically, informing core aspects of
general medical practice such as holism, coordination, con-
tinuity, and tolerance of uncertainty. Such features of prac-
tice do not require long-term knowledge of patients, but they
are often enhanced by it.

Pickles also applied his local knowledge to research. Over
a 20-year period, he charted nearly 9000 cases of infectious
disease in his practice.3 In a self-contained community,
where travel was limited and incomers were few, Pickles
used local knowledge to track and explain the incidence and
spread of infection, providing original information on the
incubation periods of several infectious diseases, such as
Bornholm’s disease and hepatitis. He was 45 years old
when his first paper from practice was published.

What he did was extraordinary, but he did it in an ordinary
place and his methods were simple. Several other GPs,
including John Fry4 and Keith Hodgkin5 followed his example
by collecting practice data over a long period of time to obtain
otherwise unknowable perspectives about the nature of
health and illness in practice populations. Franz Huygen, a
Dutch GP, used a similar approach in charting the occurrence
of illnesses in successive generations of families.6

Family studies at Wensleydale
Pickles is not known for family studies, but in the 1930s he
carried out a Medical Research Council (MRC) study on
consanguinity in his practice, enquiring into the blood rela-
tionship, if any, between husbands and wives in 500 married
couples.7 He found it a little embarrassing to ask his married
patients if they were related in this way. One farmer’s wife
replied with Yorkshire bluntness: ‘Do you think we’re a bit
funny, then?’. Pickles commented:

‘These are just the people to help a doctor in his inves-
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tigations. Matters so delicate as heredity and consan-
guinity have to be approached with care and tact, but I
have found my own patients co-operative, and slow to
take offence’.

In 1943, he published a paper in The Lancet,8 which
mapped the occurrence of rheumatic heart disease in 23 out
of 53 descendants of an incident case. He wrote:

‘After 30 years’ close experience, I have no hesitation in
singling these people out as among the most outstand-
ing in the district. With insignificant exceptions they are
prosperous, well-housed and well-fed. They are as a
rule, successful farmers, but a switch-over to other
occupations has simply meant adaptation of talents and
successes in a new sphere. Yet none of these sufferers
has up to the present died from heart disease at an early
age. It may be that the environment has hitherto been so
favourable for this family that it has helped family 
members in part to elude the shackles of inheritance’.

Families share environments and habits, as well as their
genes, and it is the interaction that counts. Pickles’ observation
and insight remind us that there is more to life, health, and 
illness than the genetic prescription with which we are born. 

Family studies at Glyncorrwg in South Wales
The South Wales coalfield contains many small communities,
which are very different in social composition from
Wensleydale, but they are well defined and ideal for epi-
demiological study. This is where Archie Cochrane pio-
neered the modern practice of population-based research.9

Most people have heard of the Cochrane Collaboration,
— the intellectual driving force of evidence-based medicine

— but Cochrane himself pioneered a different type of col-
laboration in which whole communities took part in
research projects to describe and explain the occurrence of
major diseases.

In the Rhondda Fach, for example, his colleague Bill Miall
showed that, on average, there is a straight line relationship
between the blood pressure levels of family members. At
any level of pressure, the blood pressures of first-degree rel-
atives tend to resemble each other.10

Julian Tudor Hart worked on Cochrane’s team, but the doc-
tor in him recoiled at simply observing people when clearly
they had illnesses needing medical attention. So he left, and
in 1961 set up in single-handed practice in Glyncorrwg, at the
top of the Upper Afan valley in West Glamorgan, where he
and his wife Mary spent the next 30 years.11

When I arrived for work in Glyncorrwg in 1980, as an MRC
research registrar, Julian had already applied Cochrane’s
techniques of population coverage to the management of
clinical problems in general practice, and was the first GP
to have measured the blood pressures of all his patients.
He was in his early 40s when this work was published in
The Lancet.12

Despite clinical, epidemiological, and public health inter-
est, no-one had managed to show a convincing relationship
between salt intake and blood pressure in individuals.13 We
thought it might be possible to do this by looking at families
with contrasting susceptibility to high blood pressure.

Bill Miall had provided the map, but while most family his-
tory studies had compared families with or without one
hypertensive parent (Figure 1a), the population approach to
screening at Glyncorrwg made it possible to compare fam-
ilies in which parents either both had high or both had low
blood pressure (Figure 1b), thus increasing the contrast in
susceptibility between offspring.14
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a. Family histories of hypertension b. High/high versus low/low families c. Four corners approach

The figures show a scattergram of age- and sex-adjusted blood pressure scores, with offspring scores on the vertical axis and combined (mother
and father) on the horizontal axis. A common and convenient sampling method for the investigation of family histories of high blood pressure
and contrasting predisposition of offspring, compares with and without one or two parents with high blood pressure (Figure a). The sampling
method requires only knowledge of cases of high blood pressure in parents. Greated contrasts in predisposition are obtained between offspring
whose parents either both have high or both have low blood pressure (Figure b), but this sampling method requires data for both parents. The
scattergram also shows that even when contrasts between offspring, based on combined parental data are maximised, there is still considerable
heterogeneity of blood pressure between offspring (Figure c).

Figure 1. Sampling methods for offspring with contrasting familial predisposition to high blood pressure.



The technology was simple. Ingested salt is excreted in
urine, so measurement of salt intake requires a 24-hour
urine collection. However, because intakes vary from day to
day, individual characterisation required seven consecutive
24-hour collections. We became milkmen in reverse, deliv-
ering empties and picking up full bottles in return.

Response rates were about 90%. Completeness was
judged, not on the basis of chemical markers, or adjust-
ments for creatinine, but on an honest exchange with partic-
ipants. We explained that we had done what we were asking
them to do, we knew it was difficult, but that much worse
than incomplete collections were incomplete collections we
did not know about — so would they please let us know if a
24-hour collection was not complete, so that we could
inform the statistician. This wasn’t research on the commu-
nity — it was research with the community.

We found no difference in salt intake between sons and
daughters with and without a familial disposition to high
blood pressure,15 but all intakes were high — 7–10 g per day
— and we couldn’t exclude the possibility that some people
were more susceptible than others to the effect of such high
intakes.

Testing this hypothesis required an experiment, comprising
what is still the only randomised controlled trial of lowering
salt intake in a free living population in the United Kingdom
(UK). For 10 weeks, everyone reduced their salt intake to that
of a South Seas islander (less than 3 g per day) Low sodium
bread was baked and delivered, along with many other 
specially prepared low-salt foods. Throughout the period
everyone took part in a randomised, double-blind, controlled
trial, in which they took either salt tablets, bringing their salt
intake back up to normal, or placebo. It was a brilliantly 
simple study design.

When comparing two periods with salt intakes below 3 g
and above 8 g per day, there was no difference in blood
pressure in either group of offspring.16 We could not
exclude the susceptibility hypothesis entirely, but we dis-
counted the idea that there are some people for whom the
huge effort and upheaval of sodium restriction is quickly
worthwhile.

During the tea interval that followed the presentation of
these results at an international meeting in Finland, I was
approached by a small, elderly gentleman, speaking with
an impeccably polite English accent — Professor Fred
Epstein of Zurich, who was formerly one of the pioneers of
cardiovascular epidemiology in the United States.

At the Tecumseh Community Health Study in Michigan,
his team had also found that blood pressure aggregates in
families,17 and that the likelihood of offspring having high
blood pressure was highest when both parents had high
blood pressure and lowest when both parents had low
blood pressure. The map that he sketched (Figure 2), how-
ever, showed that even with such contrasting parental blood
pressures, there were some offspring whose blood pres-
sures were markedly different from those of their parents —
low offspring of high parents and high offspring of low par-
ents — offspring, who in Pickles’ phrase, had ‘eluded the
shackles of inheritance’. I wondered, what is the difference
between such offspring? Might this provide a clue to the
pathophysiology and genetics of high blood pressure?
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Family studies at Ladywell
I gave it no more thought, but remembered this conversation
and map when continuing my GP training at Ladywell
Medical Centre in Edinburgh. Some years earlier, the senior
partner of the practice had pioneered ‘family portraits’ as a
method of recording basic family information in case notes,18

but more significantly, both of the practices at the medical
centre were participating in the MRC mild hypertension
trial.19 Eighteen hundred and six married couples had taken
part in the screening phase of the study 8 years previously.
With a grant of only £11 000 from the Scottish Office, we were
able to track down and measure blood pressure in 864
young adults, aged 16–24 years, from 603 families.

The data allowed us to reconstruct Professor Epstein’s map,
in the form of a scattergram (Figure 1c). The key point is that
even at the extremes of parental blood pressure, low on the left
and high on the right, and even though the offspring of parents
with high blood pressure already have higher pressures, there
is still considerable variation between offspring. We set out,
therefore, to study offspring from the four corners of the figure.

The protocol involved 100 sons travelling from Edinburgh
to Glasgow for admission to the MRC blood pressure unit,
fasting overnight for an oral glucose tolerance test in the
morning, and having their renal function and adrenergic
responses monitored during a test of mental arithmetic. 

It was an improbable thing to ask young adults to do, but
we had several advantages, including the loyalty and good
will of patients served by two particular general practices,
the interest and help of the practice teams, and the natural
interest and enthusiasm that exists for family studies. 

In summary, we found in these and other studies that the
group of offspring with high personal and parental blood pres-
sures differed from the three other groups of offspring in sev-
eral respects, including pulse and adrenergic responses to a
glucose load,20 renal function,21 the number and reactivity of
small blood vessels in the nailbed,22 and their sensitivity to
glucocorticoids.23,24

The results are remarkable, because the group was not a
highly selected distillate of patients, of the type found in
most hospital research studies, but came instead from a
carefully defined group of families within a typical UK gener-
al practice, representing, in this example, 14% of the gener-
al population (the top right corner in Figure 1c). The practice
and population are not significantly different from the 190
other practices that participated in the MRC trial.

The findings lend support to the prediction made by
Professor John Bell of Oxford that there is a new taxonomy of
disease waiting to be described, based on pathophysiology
rather than signs and symptoms, with origins that we under-
stand at a molecular level, and with the potential to transform
clinical medicine.25 The source of such information lies not in
academia, nor in teaching hospitals, but in long-term studies
in the community. Focusing on families does not necessarily
lead to the identification of genetic pathways, but it does help
to identify groups of individuals in whom such evidence is
most and least likely to be found.26

Family studies in Renfrew and Paisley
In the early 1970s, Professor Victor Hawthorne set up the
MIDSPAN study in Renfrew and Paisley, based on over

15 000 people aged 45–64 years, and comprising nearly
80% of the general populations of men and women in these
two adjacent towns on the southwest border of Glasgow.27,28

Although it was not designed to be a family study, the effect
of the high response rate in a single locality was to include
over 4000 married couples. In 1996 we were able to trace
and study 1040 adult sons and 1298 adult daughters from
1477 families, using the same methods used to study their
parents over 20 years previously.29 The response rate of
72% compared favourably with the figure of 24% achieved
more recently as part of the evaluation of a community heart
disease prevention project, but we had two advantages —
widespread community interest and loyalty to a long-term
study. Although MIDSPAN is not based on general practices,
the inclusion of 80% of the middle-aged population of two
towns has meant that all general practices in the towns have
been involved. Their cooperation has been central to the
longevity of the study.

With its large number of variables collected in two gener-
ations, MIDSPAN shows that many quantitative traits, such
as serum cholesterol, forced expiratory volume (FEV),
height, and body mass index, aggregate in families in the
same way as for blood pressure, with fascinating clusters
and exceptions at both ends of the population distributions
(Figure 2).  

One of the most important findings from the original cohort
study is the importance of respiratory function. Reduced
forced expiratory volume is second only to smoking as an
independent predictor of all-cause mortality — stronger than
blood pressure, cholesterol, and social class.29 We were very
interested, therefore, in familial aspects of respiratory function.

Within families, the effect of a mother smoking 10 cig-
arettes per day over 20 years has the same effect on airflow
limitation in offspring as 10 years of personal smoking.30

The same level of maternal smoking also increases the
prevalence of chronic obstructive pulmonary disease in off-
spring who smoke by 70%. A parallel stream of work is
looking at the familial aggregation of obesity. Work like this,
requiring simple measurements from large numbers of
fathers and mothers, is ideally suited to primary care.

Family medical histories
The follow-up data on parents have made it possible to
investigate family medical histories. In this study it is known
exactly and completely which parents have died of what.
After 20 years, just over a quarter of sons and daughters had
experienced a parent dying of heart disease. The experience
was more common in older offspring and in working-class
families. Although a few families had lost touch, virtually all
offspring correctly reported the fact of death, and 90% the
cause of death.31

We were interested in how this experience had affected
them, and asked whether there were any conditions, weak-
nesses, or illnesses that ran in their family and, if so, what
these were. Interestingly, only a third of daughters and a quar-
ter of sons with the experience of a parent dying from heart
disease felt that this meant ‘a family weakness’. The group
least at risk of heart disease — affluent daughters — were
most likely to perceive this as a family weakness, while the
group at most risk — working-class sons — were least likely.31
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If, in the future, we are going to advise patients about their
genetic risks of cardiovascular disease, we need to under-
stand why so few people feel affected by coronary deaths in
their family.

We interviewed sons and daughters at length using a map
based on questions in a general survey to divide sons and
daughters into those with and without the experience of a
parent dying from coronary disease, with and without the
feeling that this affected them personally, and comparing off-
spring from working-class and middle-class backgrounds.32

Clinicians tend to define family histories of heart disease in
terms of the fact, cause, and age of clinical events in rel-
atives. Ordinary people recognise such definitions, but when
considering whether the information applies to them per-
sonally, also take into account which ‘side’ of the family they
take after, and whether there are any reasons, positive or
negative, that make it possible to detach themselves from
the experience of an affected relative. Stereotypes are com-
mon. For example:

‘One of my friends was a taxi driver, a big chap, over-
weight, always perspiring and always eating fries and I
thought to myself, he’s heading for a, you know, heart
attack, and sad to say he did, and has since died’.

However, there are exceptions:

‘For every one fit … you think there’s another bloke
going about, smoking and beer belly out to here, and liv-
ing for ever and ever and seeming to have no adverse
effects anyone can see. What’s going on?’

This figure, who has been called Uncle Norman, looms
large in public consciousness as the person who defies
medical advice and lives to tell the tale. On the other hand:

‘I know a few people that have had heart problems and
they’d be the last people you’d think of, you read in the
paper about people that’s out jogging and athletes that
have heart problems, one of the fittest men you would
look at on television is Graeme Souness, he’s had a
triple bypass operation, he’d be the last person on earth
you’d think’.

The ‘last person you’d think’ is another powerful image in
the public mind. Epidemiologists recognise these stereotypes
as false positive and false negative characterisations of risk. 

In the MIDSPAN Family Study we looked at coronary and
stroke mortality in 4002 fathers divided into five quintiles of
the distribution of blood pressure, measured at baseline and
each containing about 800 men (Table 1). Men in the top
quintile (Q5) were at greatest risk of dying from coronary
heart disease (CHD) or stroke during the next 15 years (true
positive identification of risk). Men in the bottom quintile
(Q1) were most likely to avoid a CHD or stroke death (true
negative identification of risk). But most men in the top quin-
tile avoided a CHD or stroke death (false positives), and
some men in the bottom quintile nevertheless died of CHD
or a stroke (false negatives). Uncle Norman is a common
character.33

The truly last person is very rare, because there is usually
some risk factor, although perhaps not a visible one, to
explain the clinical event. Much more common is the person
who succumbs despite having only moderate risk factor lev-
els that are too low to merit treatment.

Therapeutically, we should like to stop treating the false
positives and to start treating the false negatives, but to do
this we need more precise methods of predicting outcomes
in individuals. Simple case-control studies are of limited
value, because the cases are a mixture of true positives and
false negatives, while the controls are a mixture of true neg-
atives and false positives. Sorting this out needs long-term
studies in the community.

The social challenge of family-based studies
At Glyncorrwg in South Wales, we used routine practice blood
pressure data to identify groups of offspring at contrasting risk,
who then took part in a community experiment to test their
susceptibility to dietary change. At Ladywell, in Edinburgh, we
used a map based on screening blood pressure data to test
the idea that important differences in the pathophysiology of
high blood pressure could be observed between carefully
defined groups of families within the general population. They
can, and there are many such maps to explore.

The MIDSPAN study in the west of Scotland shows the
value of longitudinal data, not only in defining family medical
histories and individual responses to them, but also in ident-
ifying exceptions to the rule — the false positive and false
negative characterisations — who have ‘escaped the shack-
les of inheritance’. MIDSPAN also shows the multifaceted
nature of a family study population. We do not need separate
primary care research networks for cancer, heart disease,
mental health, and so on.34 Generalist primary care research
networks can contribute to research in all of these areas.

Such studies require closer collaboration between family
doctors; epidemiologists; and clinical, laboratory, and social
scientists. A greater challenge concerns our social imagina-
tion. Can we develop the sustained relationships with families
and communities on which these types of study depend? 

Many of the early attempts to capitalise on new technol-
ogies for genetic research can be likened, in their simplicity,
naivety, and hopefulness, to early prospectors panning for
gold. Colleagues with expertise in laboratory techniques and
clinical measurement seem to lose all sophistication when
they venture outside the teaching hospital and consider the
implications of carrying out research in the community, where
people are people, not patients; wear clothes not pyjamas;
and have real lives and jobs and families. Some prospectors
will be lucky, but this is not the way forward. Whether digging
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Table 1. Fifteen-year mortality follow-up by blood pressure quintile:
results from the Renfrew and Paisley MIDSPAN study.a

Q1 Q2 Q3 Q4 Q5

Number of men 800 802 799 801 800

Coronary deaths 75 102 133 136 153

Stroke deaths 17 17 22 30 57

a4002 men were divided into 5 quintiles of the distribution of blood
pressure, measured at baseline and each containing about 800 men.28
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for treasure or mining for gold, serious investigators equip
themselves with a map and the best technology. 

The goldmine analogy is appropriate. There are riches to
be found, but the necessary technology is analogous to
deep mining, not panning in a river. Resources have to be
invested in the right place. I have described several types of
map that can indicate where best to target resources.

Archie Cochrane is not usually thought of as a Welsh
miner, but his team successfully mined community reserves
of helpfulness and goodwill for scientific ends in a way that
may still turn out to be his most important legacy. By working
in South Wales he was able to take advantage of the natural
cohesion and solidarity of mining communities. Glyncorrwg
was such a place. Ladywell, however, is in Corstorphine, an
affluent, traditional Edinburgh suburb, while Renfrew and
Paisley are post-industrial, urban environments, with high lev-
els of all-cause mortality and socioeconomic deprivation.
There is nothing special or unique about these settings.

General practice is the obvious setting for this work
because of the good relationships that exist between prima-
ry healthcare teams and the communities they serve, and
the facility with which contact can be maintained over long
periods. Compared with any other way of carrying out long-
term studies, continuity is our trump card, because of the
facility of keeping in touch with families via parents.

In a mining village, all the passing visitor sees is the pit-
head. A visitor does not see the countless interdependent
social relationships at work, at play, and at home, on which
a mining community depends. One would need to stay
longer, to look beyond the landscape, behind the curtain, to
see the richness of the society that is hidden from view.

I like to think that a general practice population has many
of these features, and that the three studies I have described
illustrate the potential for collective action in such a setting.
Such research is still possible, but only if we invest in maps,
in people, and in relationships. Following the deep mining
analogy, we need substantial investment in a few settings,
rather than minor investment in many. There is also a need
for more academics who can approach these issues from a
general practice perspective.

Improving our understanding of the epidemiology of health
and disease in families, and applying this information in clin-
ical practice needs GPs who know their communities well.
For William Pickles and Julian Tudor Hart, this part of their
professional life began after the age of 40 years. I hope that
this will encourage others to build in this way on their know-
ledge and experience as generalist medical practitioners.
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