
UNIT 6 EXPERIMENTS AND THE LOGIC OF COMPARISON 

preconditions with comparing groups in order to see why one differs from 
another in some interesting way Comparison also lies at the heart of many studies 

1 which do not have this as an aim, however. 

2 STANDARDIZING DATA 
In all 'quantitative' research reports which go beyond describing populations in 
terms of the frequency of characteristics, comparison is the first stage of analysis. 
Simple tables are a form of comparison - comparing, for the same subjects, their 
position on two dimensions. For example, when we make up a table comparing 
two groups on different values of some variable (e.g. social class and preferred 
political party) we are trying to make points about, say, how the parties compare 
in terms of the class make-up of their voters Comparisons are often, however, 
bedevilled by the fact of different group sizes we are comparing, say, fifty labour 
voters out of a hundred with 65 conservative voters out of two hundred We obvi- 
ously need some way of standardizing our figures - getting over the fact, in this 
case, that they are derived from samples of different sizes - before we and the 
reader can readily grasp the point that is being made. Putting it another way, we 
need to be able to compare like wzth like, to control irrelevant differences so that 
the differences which are perceived are those which matter This principle of com- 
paring like wzth like is at the heart of the logic of comparison. 

The simplest form of standardization, at which we looked very early in the course, 
is to express the data in the form of percentages - to eliminate sample size by 
expressing everything as if it were derived from a sample of a hundred. The 
strength of percentaging is that we can use it to express figures derived from 
groups of different sizes as if they came from groups of the same size, and thus 
comparison between groups is easy. Ratios or proportions could be used in the 
same way. We also use this kind of standardization routinely to look at changes 
over time - expressing figures as percentages of the value for a given year, or 
setting one year arbitrarily to equal 100 and looking at the other years in terms of 
percentage change We can also use similar devices to 'get rid of' unwanted vari- 
ation to reveal underlying trends. Economists routinely express their figures 'at 
constant prices', adding or subtracting the effects of inflation before or since a 
given year, so that we can see what has happened to types of income or spending 
without being confused by changes in amounts of money which are due to the 
inflation of the currency. Statistics of sales or unemployment are 'seasonally 
adjusted' as a matter of routine - the tendency for people to spend more at 
certain times of the year, or for jobs to be more available at some times of the 
year than others, is subtracted from the figures so that underlying trends can be 
seen 

Where the two variables to be compared are both measured on an integer or ratio 
scale (in other words, where four is twice two and the distance between 1 and 2 
is the same as between 3 and 4), a more compact and in some ways neater way 
of expressing the same thing is through the correlation coefficient (r). This is a 
statistical device, a number which varies between +l and -1, and it expresses the 
extent to which one variable predicts another If high values on one variable per- 
fectly predict high values on the other, and low values predict low values, then r 
will come out at or near +l 00. And if high values on one variable perfectly pre- 
dict low values on the other, and low values predict high values, then r will come 
out at or near -1.00. If values on the first variable do not at all predict values on 
the other, then r will be zero. Values between zero and +l or -1 mean a degree of 
association, the association being higher the further from zero the value of 1: The 
correlation between two variables is called a bivariate or zero-order 1: It is also 
possible to calculate a multiple correlation coefficient (R), which measures the 
extent to which a given variable is predicted by values on several other variables 
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More complex forms of standardization are used for more complex problems to 
render figures from different years or different places comparable with each other. 
A major example of this is the Standardized Mortality Ratio (SMR), a form of stan- 
dardization devised to offer a fair comparison of death-rates between different 
areas of the country. The death-rate in any given area is partly determined by the 
health risks in that area, partly by the quality of medical services provided, and 
partly by the area's demographic composition More older people die each year, 
proportionately, than those in their middle years, and at any age men are statisti- 
cally less likely to survive than women Places like Bournemouth and Hastings, 
which are popular places for retirement, have a high crude death-rate (number of 
deaths per thousand of population) just because they have an elderly population. 
Therefore, to assess the effectiveness of the health services in such areas, it is 
necessary to standardize, to eliminate the effects of population structure so that 
like can be compared with like on an equitable basis. The SMR is calculated by 
working out, for each age-group and separately for each gender, the number of 
deaths that would be expected if the area in question had the same age and gen- 
der structure as the country as a whole. We can then take the actual number of 
deaths, divide it by this expected number of deaths, and multiply by 100 so that 
the resultant SMR will come out at 100 if the area has precisely the number of 
deaths that would be expected. A smaller number indicates a lower than average 
death-rate, controlling for the structure of the population, and a figure larger than 
100 indicates a higher death-rate than would be expected. 

Standardization is one important way in which the comparison of like with like is 
facditated What we gain from ~t are figures that can more valldly be compared, 
and thus comparisons which can form more valid evidence in a chain of argu- 
ment. There are also corresponding losses, however: every time we standardize, 
we lose information. Even in straightforward percentaging we lose information 
about the absolute size of each category, unless we also report the totals (percen- 
tages take samples of different sizes and render them comparable by reducing 
each total to a hundred) The same can be said of the SMR: by relating each area 
to the national average, it discards information about the actual rates at which 
deaths are occurring. (Two years will by definition have the same overall SMR 
nationwide - 100 - even if they differ greatly in the extent of death) In assess- 
ing research designs and techniques, this is one aspect to which you will need to 
pay attention whether they deliver what is needed for the purpose of the argu- 
ment, and what information they discard or obscure in order to do so This is one 
case of a general principle. that the strengths of each research design or technique 
or procedure are bought at the cost of corresponding weaknesses In general, 
standardization has two weaknesses as a tool of argument: 

1 It controls only those variables which are collected and used - the SMR, for 
example, controls for the effects of age and gender balance, but it does not 
control for social class or incidence of unemployment, both of which are 
known to be related to health status 

2 Once we have eliminated a variable by standardization, we cannot then use it 
in the argument - d the SMR did control for unemployment, we could not 
use it to contrast areas with different unemployment rates and look for effects 
on health 

2.1 A STUDY O F  HEALTH AND MATERIAL 
DEPRIVATION 

To round out this section and introduce the subject-matter of the next, let us con- 
sider an epidemiological study carried out in one Health Authority District (Abbott, 
1988, Abbott et al., 1992) It is intended to illustrate two kinds of research design 
- two ways in which figures may be compared in order to yield useful infor- 
mation The 'subjects' of the paper are not individuals but wards (small geographi- 
cal areas), and it compares figures on two indicators of social state - material 
deprivation (poverty etc ) and health status (death-rates and rates of chronic ill- 
ness). 
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Material deprivation and health status are both 'concepts' - things which are not 
directly visible, but inferred from indicators which are visible - and they have to 
be operationalized for the sake of the research (that is, visible indicators have to 
be chosen which would be agreed to represent the concepts reasonably well). 
This study was carried out using 1981 Census small area statistics and health stat- 
istics available from the Office of Population Censuses and Surveys (OPCS), as the 
most readily available and the most reliable sources, though for this topic they 
have their limitations. Neither directly measures poverty: the census collects data 
about households from which poverty can be inferred, but it does not ask for any 
direct measure of income or wealth. There is also no good measure of morbidity 
(illness not amounting to death) in either, except for a question in the Census on 
whether the informant or others in his or her household is registered as perma- 
nently sick or disabled. The study followed earlier research and picked the follow- 
ing as indicators: 

Matenal deprivation, 

Unemployment: from the Census, the proportion of employable adults in each 
ward who described themselves as unemployed 

Car ownership the percentage of private households in the ward without the 
use of a car. 

Home ownership. the percentage of private households in the ward not in 
owner occupation of their premises 

Overcrowding. the percentage of private households with more than one per- 
son per room. 

(The first, third and fourth of these have substantial face validity - they are fairly 
obvious measures of the concept, and plausible in themselves. The second, car 
ownership, is less immediately obvious, but it has appeared in other studies (e g 
Townsend et al., 1986) to be a fairly good general indicator of household income 
levels ) 

Health status. 

Mortality statistics Standardized Mortality Ratios for each ward for deaths of 
persons aged 1-65 (i.e. number of deaths divided by the expected number if 
the ward's population were distributed in the same way in the UK as a whole 
m terms of age and gender), averaged over a five-year period (to eliminate 
chance fluctuations) 

Disablement: the proportion of residents in private households described in 
the Census as permanently sick or disabled 

Infant mortality the rate of infant deaths (aged less than 1 year) per thousand 
live births in a ward, averaged over a five-year period 

The first of these is a measure of 'avoidable' death rate - excludmg older people, 
whose death rates would be expected to be higher whatever ward they lived in. 
The second is the only straightforward morbidity indicator in either source. The 
third is a measure of maternal health as well as of the health of infants - 
healthier infants are born to healthier mothers. All three are very similar to mdi- 
cators used in earlier studies (e.g. Townsend et al., 1986) 

The Plymouth Health District, the subject of this study, was made up at this time of 
85 wards, ranging from inner-city wards in Plymouth itself, through affluent 
suburbs, small country towns and rural wards close to towns, to rural wards remote 
from any sort of town and not well served by public transport. The indicators 
which were selected were already to some extent standardized for comparison - 
expressed as percentages or rates per thousand or, for mortality, as Standardized 
Mortality Ratios Looking at the relationships between four indicators of deprwation 
and three indicators of health, however, would be a long and tedious job both for 
the analyst and for the reader of the report, so some way was needed of adding 
them together into two composite indexes - of material deprivation and of health 
status - which could then be compared quite straightforwardly. 
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Simply adding the figures together would obviously not produce meaningful 
results, so what the authors did was to use a process of standardization called 
normalization, to rate each ward on each indicator by how extreme its score was 
in comparison with the overall mean for the area. This draws on the mathematical 
properties of the 'normal curve' (see Figure l), which you will meet again when 
you are looking at statistical analysis later in the course. This curve is the distri- 
bution of random numbers - any set of figures which vary randomly around a 
mean value Some values will be on the mean, most will be quite close to it, but 
some will be further away from it, there will be fewer such cases, the further you 
travel from the mean. The normal curve is mathematically constructed so that a 
unit called a 'standard deviation' will mark out a given proportion of cases: two 
thirds of cases (roughly) will lie within plus or minus one standard deviation from 
the mean, 95 per cent within about plus or minus two standard deviations, and 99 
per cent within about plus or minus 2 5 standard deviations One way of compar- 
ing figures based on very different units therefore (percentage of households lack- 
ing some amenity, percentage of sick people, death rates) is to convert each to 
standard deviation units, so that all have the same mean and in principle the same 
spread around the mean. 

Having scored each ward for each indicator in units which all signify the same thing 
- they all measure how extreme the ward is from the mean for the District as a 
whole - we are in a position to build composite indicators. The authors added 
together the scores for the four deprivation indicators to build a single Index of 
Material Deprivation, and the scores for the three health indicators were summed to 
build an Index of Health Status. As a final refinement, each of these was then 
normalized again: on each index, each ward's score was expressed as a distance in 
standard deviations from the District mean for the Index. This made ~t possible to 
put an interpretation on the size of the scores If the scores were randomly distribut- 
ed, then 95 per cent of them should lie within about plus or minus two standard 
deviations from the mean, and 99 per cent within about plus or minus 2.5 standard 
deviations. If there were many figures greater than this, then they could reasonably 
be interpreted as more extreme than one would expect by chance alone. 

What was found was as follows: 

On both Indices the majority of wards fell roughly within a normal distri- 
bution pattern, compatible with random distnbution of the traits, but more 
wards were extreme on the positive side (poor health status, high material 
deprivation) than could reasonably be expected by chance. 

There was a marked tendency for the wards with the highest scores on 
material deprivation also to have the worst scores on health status, and for the 
least deprived wards to have the best health scores. 

Overall the two Indices yielded a correlation coefficient of 0.64, indicating that 
they shared around forty per cent of their vanance. In other words, allowing 
for the crudity of the measures used, health status is predictable to a very 
substantial degree from level of material deprivation. 

Figure l 7be normal curve 
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As a further stage of analysis, the authors of this study looked separately at the 
urban and rural wards within the Plymouth District, and an intriguing pattern 
emerged. Among the urban wards the two Indices show a high correlation Look- 
ing at the rural wards by themselves, however, the correlation decreases to such 
an extent that the association might be a product of chance alone. One possible 

, explanation could be that material deprivation is not predictive of health status in 
rural areas This is a logical possibility, but it does not seem plausible on the face 
of it. More probably, the authors suggest, one or both of two other explanations 
should be accepted, both of which are criticisms of the methods of the study. 

1 The indicators, particularly of deprivation, may not be as appropriate in rural 
areas as in urban ones. For example, car ownership may be a good indicator 
of income in urban areas, but in rural areas it is an economic necessity for 
anyone who wishes to travel more than a mile or so to work, however poor, 
in the absence of public transport 

I 2 The census ward may not be an appropriate unit of analysis in rural areas 
I The ward is determined in part by population size, and in towns the wards 

are geographically fairly small and therefore stand some chance of being 
I socially homogeneous. In rural areas, the wards have to be geographically 

larger to 'capture' the same number of inhabitants, which increases the 
chances of there being wards inhabited by both affluent and impoverished 
people. 

Both of these conclusions rest on comparisons between one set of scores and 
another, and both stand up only to the extent that the scores come from groups 
which are comparable with each other. We shall be looking at how comparisons 
between groups are structured as part of research arguments in the sections which 
follow. It is worth pausing at this point, however, to think about the two sorts of 
comparisons which are being made in this study, and how they differ One may 
argue that in one of them the groups whose scores are being compared are 
'naturally' more comparable than in the other. 

l 
l 

ACTIVITY I 

Look back over the descrlptlon of the study and see what 'log~cs of comparison' are 
berng employed and how they functron wrthrn the argument leadmg to the conclus~ons 
What 1s bemg compared wlth what, (a) to establ~sh that matenal deprlvatlon and health 
status are associated (and therefore to suggest that the one may be a cause of the other), 
and (b) to show that materlal deprlvatlon does not predict health status as well In rural 
areas as In urban ones? Why do I descnbe one of the compansons as bemg stronger than 
the other? 

' 3 COMPARING GROUPS 
The study we have just been considering uses 'public data' to examine the 
relationship of health and material deprivation in one health area (It is worth 
remembering, in a course which necessarily spends a lot of time talking about 

l 

studies which collect fresh data, that a great deal of research can be done using 
1 data which have already been collected - the 'secondary' use of official surveys 

and official administrative statistics.) The overall design is a same subjects compar- 
ison - charting the extent to which high values of 'material deprivation' predict 
poor health status, and the extent to which the materially advantaged areas also 
enjoy good health. In terms of overall distribution it was discovered that there 

l were no exceptionally prosperous areas but that at the poorer end of the dimen- 
sion a group of areas could be identified which were as materially disadvantaged 
as the worst areas of London. 
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