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The Midspan studies - What they did and what they found 

 
 
My task is to give a short account of what the MIDSPAN studies involved, and what they 
found. My name is Graham Watt, I am Professor of General Practice at Glasgow University, 
and I come from Aberdeen.  
 
 
I first heard of Paisley in 1959, when I was seven, and a football team called St Mirren beat 
Aberdeen by three goals to one in the Scottish Cup Final at Hampden. 108,000 people 
watched the match - over 60,000 from Paisley. Tommy Bryceland scored for St Mirren just 
before half-time. Miller made it 2-0 just after the re-start, and that was that.  
 
It was quite some time before I was old enough to realise that what had caused me great 
sorrow had caused other people great joy. The following year, defending their trophy, the St 
Mirren team made Scottish Cup history by beating the University of Glasgow 15-nil - the first 
time a single player, Gerry Baker, had scored ten goals in a match. Apart from Bryceland, 
Miller and Baker, I don't remember the names of the rest of the St Mirren team, but assuming 
they were mostly local and in their twenties, most of them would now be about 70 years old. I 
wonder, how many of them made it that far. 
 
The Registrar General for Scotland reported recently that life expectancy at birth for males 
born in Renfrewshire district is 71.8 years - just over the biblical span of three score years and 
ten. Out of 32 local government districts in Scotland, only Glasgow, West Dunbartonshire and 
Inverclyde had lower life expectancy. While life expectancy in Scottish men improved by two 
years during the previous ten years, life expectancy in Renfrewshire improved by only a year. 
Men in East Renfrewshire live five years longer. For women, the figures are better - life 
expectancy is 78.2 - but only four places in Scotland are worse. 
 
Renfrewshire, of course, includes not only Paisley and Renfrew, but also a more prosperous 
and rural commuter hinterland. What is it about this area that gives it these disappointing 
heath statistics? MIDSPAN has given us some important explanations (1). 
 
Another thing that got the crowds out in the 1950s was mass screening for tuberculosis - 
three quarters of a million people screened in five weeks in Glasgow alone. Victor Hawthorne, 
as a young chest physician, was part of the team that organised the mass screening, and 
from that experience, he saw the opportunity to use a similar approach to study the health of 
the whole community (2). The idea was to identify problems before they arose, when 
something could be done about them (3). As a slogan said, at the beginning of the National 
Health Service, "Don't leave it until it is too late".  
 
The MIDSPAN Studies began with studies of working people, who could be studied with 
relative ease, at their workplaces. Victor wasn't satisfied with this. He said, "I wanted to see a 
whole population. There is a healthy worker effect, which means that if you characterise a 
working population, you don't get the extremes of blood pressure, or cholesterol, or 
respiratory function. So you need the general public and that was my first experiment. Could I 
do the general population? It really was a great adventure". 
 
The first general population study took place on the Hebridean island of Tiree, where the 
MIDSPAN team found that blood pressure was higher than on the mainland (4). The next 
stage was to carry out a large pilot study in Renfrew (5), and then the team were ready for 
Paisley. Between 1972 and 1976, over 15,000 people aged 45-64 took part in the study - 80% 
of everyone living here at the time. It was the largest ever such study in the UK of a 
predominantly working class population, and the first UK study to include women (6). 
 



Clinics were set up in each of the ten electoral districts of Paisley. Almost everyone was first 
identified by a census carried out by boy scouts - and then three quarters of the population 
took part - rising to almost 80% after further clinics at the Town Hall for stragglers. 
 
Everyone filled out the questionnaire form, and then had measurements taken. The clinics 
had a basic plan, starting at reception, then the questionnaire check, measurements of height 
and weight, lung function, ECG and blood pressure, followed by blood sampling - recovery 
room if necessary - a TB test, spitting into a bottle, and finally, a chest X ray outside. A team 
of 40 carried out the work. Each visit cost £6.39 pence. 
 
Looking at the baseline data, which were collected at this first encounter, it was found that in 
comparison with other UK populations studied at the same time. MIDSPAN men were shorter, 
had higher blood pressure, a higher proportion of smokers who continued to smoke, lower 
FEV1 and higher levels of reported chest pain and breathlessness on effort and chronic 
bronchitis (6). 
 
Compared with MIDSPAN men (the only possible comparison, as there were no comparable 
UK data for women - MIDSPAN was ahead of its time in that respect), the women were 
shorter, had higher cholesterol, lower FEV1, fewer smokers and fewer ex-smokers, and a 
higher prevalence of breathlessness on effort (6). 
 
Technically, this was a "cohort study". A cohort was a deployment of Roman soldiers, lined up 
and ready to march forward. A research cohort also involves lining everybody up, this time to 
face the future, because, having measured everyone at the beginning, a cohort study involves 
waiting for time to pass, and then observing what has happened to whom, and why.  
 
For example, the baseline information can be used to identify smokers and non-smokers. 
They were then followed up for over 20 years to see who got lung cancer and who didn't 
(7,8). The MIDSPAN studies found not only that lung cancer is commoner in smokers, but 
also that there were some people who got lung cancer without smoking. Such things aren't 
obvious from everyday experience - they need someone to look at information from everyone, 
and to identify the underlying Paisley patterns. 
 
While the original screening data are now very old, the follow up data, over a quarter of a 
century later, are brand new, and they tell us a lot about the health of the people of Paisley 
and Renfrew. All of the information is available at 
http://www.gla.ac.uk/faculties/medicine/midspan/ 
 
By the start of this year, 75% of the men and 61% of the women had died, from the usual 
range of causes. Lots of people lived longer. What factors were associated with a longer life? 
 
In the MIDSPAN 75th Birthday Stakes, looking at who reached their 75th birthday and why, 
Lady Paisley - a female non-smoker from social classes 1 or 2 - was "2 to 1 on", 70% 
reaching this milestone, while Paisley Buddie - a male smoker in social classes 4 or 5 - was 
"3 to 1 against", only 28% getting to 75 (9). 
 
The study confirmed that smoking, high blood pressure and cholesterol were all bad for the 
heart (10). That's why Have a Heart Paisley has been working so hard to reduce these 
causes of heart disease in this area - identifying smoking, poor diet and lack of exercise as 
the things that have to change. 
 
But a very recent research finding, published only last month, and covered widely in the press 
and television, is that while these factors explain a lot of heart disease, and are important, 
they don't fully explain why heart disease is so common here. When the risk scoring system 
that doctors use to identify people at high risk of heart disease was used to predict what 
would happen in the Renfrew and Paisley study population, and the results compared with 
what actually happened, there were many more heart attacks than predicted (11). So, if we 
rely only on the well known risk factors to try to identify people at risk, and then offer 
treatments to reduce their risk, we shall miss large numbers of people who could benefit from 
that treatment. 



 
The Minister of Health, Andy Kerr, commented, "Much more needs to be done to help people 
in deprived areas improve their health. Having robust analysis to underpin our work is vital. I 
want to see the health service getting out into the areas with the worst health records and 
doing much more preventative work to stop health problems before they occur." 
 
And so, the risk scoring system that GPs use is being reviewed, and will be changed, not only 
in Renfrew and Paisley, but also in areas like it across the country. That is a major 
achievement of the MIDSPAN studies 
 
Why is it that heart disease rates are so high? Why is it that life expectancy is so low? When 
we analysed at all the measurements taken 30 years ago, and looked at which measurement 
was most strongly and reliably predictive of premature mortality, it wasn't blood pressure, or 
cholesterol - important as they are - it was the measurement of lung function (12). How hard 
you can blow into a tube. Whether you can blow the candles out on a cake. When you huff 
and puff, can you blow the house down? 
 
Poor lung function was connected not only with chest disease, bronchitis and lung cancer, 
and heart disease, but with almost every major cause of death, not only in smokers, as you 
would expect, but also in people who had never smoked, and in people who were free of 
chest and heart symptoms at the beginning of the study. 
 
At the outset, it was noted that the population had poorer lung function, and more cough, spit 
and breathlessness than populations studied elsewhere in the UK and the United States (13). 
Smoking was part of the explanation, because while the percentage of men who had ever 
smoked, back in the 1970s, was no higher than in many places, fewer had started to give up 
and to enjoy the benefits of being an ex-smoker. 
 
Smoking wasn't the whole story. What air pollution from industrial sources did to the outside 
of our buildings, it also did to the insides of people's lungs. Unfortunately, lungs can't be stone 
cleaned. 
 
We also know, particularly from the occupational studies that Victor started before the 
Renfrew Paisley study, and which collected more information about the childhood 
environment, that lung capacity is determined early in life, when babies and children are 
growing, and that if they do not grow to their full potential, due to adverse circumstances in 
infancy and childhood, they have less lung function to fall back on when they are older (14). 
 
There's more. Because so many people in Renfrew and Paisley took part in MIDSPAN, the 
study included over 4000 married couples. It was possible, therefore, to look at the health of 
people who didn't smoke, but who lived with partners who did. MIDSPAN was one of the first 
studies in the world to show that passive smoking, breathing in a partner's smoke at home, 
was associated not only with increased cough, spit, breathlessness and chest pain, but also 
lung cancer and premature death from heart disease (15). Not as often as in smokers, 
obviously, but measurably and definitely, over the years. 
 
What is more striking, however, is the effect on the next generation. When we looked at the 
sons and daughters of the original participants, aged 30 to 59, we found that the effect of their 
mother smoking 10 cigarettes a day, had the same effect in reducing their own lung function, 
as if they had personally smoked for ten years. Clearly, passive smoking casts a long, long 
shadow (16). 
 
The offspring or family study is what makes the MIDSPAN studies particularly unusual. To cut 
a long story short, it was possible in 1996, to study over a thousand adult sons and thirteen 
hundred adult daughters, from nearly fifteen hundred families in which both the father and the 
mother had taken part in the original Renfrew Paisley study, 20 years previously. It is very 
unusual to have a study of two generations, using very similar methods. The response rate - 
84% of families - was again very good (17). 
 



Quite a lot had changed in the years between the studies. A quarter of offspring worked in 
manual occupations, like their parents. Another quarter worked in non-manual occupations, 
like their parents. 42% had parents who worked in manual occupations but now worked 
themselves in non-manual occupations - what is sometimes called upward social mobility. 
Only 8% of offspring went the other way - downward social mobility.  
 
The prevalence of smoking halved, from a half to a quarter of sons and daughters. That is 
probably also why the prevalence of cough, wheeze and spit also fell between the 
generations, although the Clean Air Act, and the generally cleaner environment probably 
helped as well. 
 
Not everything is an improvement. The prevalence of asthma doubled, while hay fever tripled 
- showing that in a number of ways offspring are more sensitive and allergic to the 
environment in which they live (17). We don't know why, but it is an important trend. 
 
Offspring are also bigger than their parents - sons being, on average, 1.5 inches taller than 
fathers and daughters an inch taller than mothers. Their childhood environment has allowed 
them to grow more. 
 
Comparing fathers and sons at the same age, 45-54, the prevalence of obesity doubled, to 
about 18%, or 1 in 5. The prevalence of obesity on daughters was also 18%, but the increase 
was not as great, only 14%, because in the 1970s, mothers were already fatter than fathers. 
 
We know from the original MIDSPAN study that not only obesity, but also being moderately 
overweight, is associated with adverse outcomes, including coronary heart disease and 
cancer. Overweight and obesity are also associated with increased risks of diabetes. So the 
increase in obesity is important - a warning for the future. 
 
However, the increase in obesity did not occur in all families. In about 50% of families, 
offspring are no fatter than their parents, but in the other 50%, offspring are fatter than their 
parents. 
 
As expected, the prevalence of obesity in offspring was higher in those reporting low levels of 
physical activity, than in those reporting high levels. Much more striking, however, is that the 
levels of obesity in offspring, irrespective of physical activity levels, were substantially higher 
when both parents were obese, than when both parents were overweight, and that this 
observation was repeated, comparing the offspring of parents who were both overweight, with 
the offspring whose parents had normal body weight. 
 
The most powerful predictor of overweight and obesity was having two parents who were 
overweight or obese. Of course, families share behaviours and environments, as well as their 
genes. People used to think that TB was a genetic disease because it ran in families. We now 
know that the relationship between nature and nurture is more complicated, and interactive 
than that, so more research is needed. 
 
That's only one example of how the family study is continuing to produce important new 
findings - the subject perhaps of another meeting like this in ten year's time - based on new 
research, on why heart disease runs in some families and not in others. We already have 
some important clues. 
 
The 20 year follow-up data on parents make it possible to investigate family medical histories 
(18). Just over a quarter of sons and daughters had experienced a parent dying of heart 
disease. The experience was commoner in older offspring and in working class families. We 
were interested in how this experience had affected them. So we asked whether there were 
any conditions, weaknesses or illnesses, which ran in their family, and if so, what these were. 
 
Interestingly, only a third of daughters and a quarter 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 a family weakness, while the 
group at most risk - working class sons - were least likely (18). 



 
We went on to interview sons and daughters at length (19,20). Doctors tend to define family 
histories of heart disease in terms of the fact, cause and age of clinical events in relatives. 
The general public recognise such definitions, but when considering whether the information 
applies to them personally, involve other thoughts. For example - which "side" of the family 
they take after, and whether there are any reasons, positive or negative, which make it 
possible to detach themselves from the experience of an affected relative. 
 
Stereotypes are common. "One of my friends was a taxi driver, a big chap, overweight, 
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". 
 
But there are exceptions : "For every one fit … you think there's another bloke going about, 
smoking and beer belly out to here, and living 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, and whose patron saint is Winston Churchill, 
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. Doctors recognise 
these stereotypes as false positive and false negative characterisations of risk - in betting 
parlance, false positives are favourites who don't win; false negatives are outsiders who do. 
 
In the original Renfrew/Paisley cohort, coronary and stroke deaths occurred most commonly 
in men with the highest blood pressures, but most men with high pressures did not die of a 
stroke or coronary (false positives), while some men with very low pressures, did (false 
negatives) (21). 
 
Uncle Norman is much more common than the Last Person (22). 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 levels - which are too low to merit treatment. 
 
False positives and negatives are not only important as powerful influences on public 
perceptions of risk - they also provide possible clues concerning susceptibility to disease 
risks. Sorting this out needs long term studies in the community. With the information on 
family histories, and the availability of DNA provided by sons and daughters in the family 
study, MIDSPAN is exceptionally well placed to investigate such questions, unravelling health 
and disease in families. 
 
What conclusions can be drawn? First of all, one of the major strengths of the study has been 
that such a large number of people took part at the beginning, not only making the eventual 
results representative of the general population, but also representative of a particular type of 
population, with high rates of deprivation and premature illness and mortality, which is not well 
represented in the research literature. Another strength is the length of follow up - like red 
wine, the study has matured with age. It is also a comprehensive study of the health of the 
community, and is not limited to observations on specific outcomes such as coronary heart 
disease and cancer. 
 
Just as everyone taking part in the study can be considered as contributing one piece of a 
large and important jigsaw, so MIDSPAN can be considered as one piece, along with many 
similar studies, involving hundreds of thousand of people, in the large and still incomplete 
jigsaw, which represents ours understanding of human health and disease. 
 



MIDSPAN has contributed to this larger picture, and has confirmed that many things observed 
in other places are also true in Paisley and Renfrew - for example, the harmful effects of 
smoking, high blood pressure and high cholesterol. It has also added information, however, 
which other studies have not provided, such as effects of passive smoking, not only on 
spouses, but also the next generation. 
 
MIDSPAN has shown that the story from other places, while important, is not sufficient to 
explain the high rates of premature mortality in Renfrew, Paisley and other places like them in 
the west of Scotland and beyond. Deprivation takes its toll. This is evident clinically by the 
findings on lung function, the reduced ability to blow hard into a tube - which is not an 
important thing to be able to do in everyday life, but it is an important marker of the cumulative 
effect of specific and general hazards to healthy growth and development. Observations such 
as this provide an important explanation of the reduced life expectancy in areas affected by 
socio-economic deprivation, casting light not on the precise causes of heart disease, stroke 
and cancer, but on why people experience these diseases at a younger age. 
 
Many issues remain unexplained and required further research - the increasing prevalence of 
asthma and obesity, and the variations in susceptibility to disease risks between individuals 
and families. The MIDSPAN studies will continue to investigate such questions, building not 
only on the accumulated wealth of data and samples that have been collected over the years, 
but also the tremendous good spirit of families in Paisley and Renfrew who continue to show 
interest and support for the study, as shown by the response to this meeting. 
 
We look forward, in particular, to working closely with Have a Heart Paisley, to ensure that the 
findings of the MIDSPAN studies are communicated and explained clearly to local people, 
and incorporated in healthier ways of living in this area. 
 
Graham Watt 
Professor of General Practice 
University of Glasgow 
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