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childhood accidents. West Germany too has a similar organisa-
tion and has found it equally effective.
A committee related to accidents in childhood is needed

because (a) the kinds of accidents and where they happen are
different in children and adults; (b) more of these accidents
affect young children, and the circumstances need different
modes of prevention; (c) no organisation exists to prevent
accidents in children; and (d) the economic cost and loss to the
nation is much greater when permanent damage occurs in child-
hood. The committees that already exist to co-ordinate the efforts
of government departments and other public and voluntary
bodies in this field are concerned almost exclusively with adults.
The problem of childhood accidents cannot be tackled by apply-
ing to a younger age group the means of prevention that are
successful in adults.

Although we believe that such an organisation would be
valuable, we are, nevertheless, realistic about what can be done
in the long run. In discussing the work of the Swedish committee,
a recent bookletl' concludes with the following statement:

"It may sound paradoxical, but we do not expect, and do not even
aim at, a national reduction in the total number of accidents. The vast
majority of childhood accidents result in minor injuries. They are to
a large extent unavoidable and even desirable from the educational
point of view. We do not want to restrict the child's normal and free
development and behaviour by trying to shield him from many types
of accidents. What we are striving for is to prevent serious types of
accidents and potential causes of disability or death. Even a very good
result within this limited scope would only slightly reduce the total
number of accidents, but it would bring about a further reduction of
childhood mortality and disability, and this is what we are hoping for."
This seems to be a practical and sensible approach and one
which we support. We believe that the formation of a joint

committee on childhood accident prevention would be an
important step in this direction.
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Statistics at Square One

I- Tabulation of data
T D V SWINSCOW
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Introduction

Many observations made in medicine are most naturally
expressed in words. For instance, we might say, "His pulse could
not be recorded." But for many others the most natural mode of
expression is in numbers, as in the phrase, "His pulse was beat-
ing at 80 per minute." The purpose of statistical methods is to
put numerical data into a context by which their meaning can
be better judged. The intention of this and succeeding articles
is to show how some useful statistical methods can be used.
No mathematical knowledge beyond simple arithmetic is
required.
Some knowledge of statistical methods is advantageous-even

essential-for two reasons. Firstly, just as discussing his data in
words often helps an investigator to understand them better, so
testing the numerical results statistically, by his own effort,
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gives him a clearer view of their significance. Secondly, statis-
ticians themselves are busy if helpful people, and are not always
available to solve the sort of simple problems that will be dis-
cussed in these articles.
The small, moderately priced electronic calculators now

generally available have made the computation of elementary
statistics a simple matter. The methods to be described here
will therefore be adapted to their use. Suitable instruments have
keys for squares, square roots, change of sign, and a memory in
addition to the usual arithmetical keys. Though simpler calcula-
tors can be of help, keys of squares and square roots save much
labour, while a memory obviates the need to record intermediate
stages of some calculations on paper. More complex desk
calculators with special statistical functions exist, but they are
unnecessary for the calculations to be discussed here. One of the
great advantages of the electronic over the older mechanical
calculators is that they provide instant squares, square roots,
and reciprocals at the push of a button.

Tabulation

Before any statistical calculation, even of the simplest kind,
is performed on data they are tabulated. If they are relatively
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few, say up to about 30, they are conveniently written down in
order of size.

For example, Dr Green, a paediatric registrar in a district
general hospital, is investigating the amount of lead in the urine
of children from a nearby housing estate. In a particular street
there are 15 children whose ages range from 1 year to under 16,
and in a preliminary study he has found the following amounts
of urinary lead (in pmolI24 h), taken from his notes in random
order and then set down thus in what is sometimes called an
array:

TABLE 1.1-Urinary concentration of lead in 15 children, ,umol/24

0-1. 0-4, 0-6, 0-8, 1-1, 1-2, 1-3, 1-5, 1-7, 1-9, 1-9, 2-0, 2-2, 2-6, 3-2

The advantage of first setting the figures out in order of size
and not simply feeding them straight from the notes into a
calculator (for example, to find their mean) is that the relation
of each to the next can be looked at. Is there a steady progression,
a noteworthy hump, a considerable gap ? Simple inspection can
disclose irregularities. Furthermore, a glance at the figures gives
information on their range. The smallest is 01 and the largest
3-2. To find their mean (or average) Dr Green adds them up,
getting a total of 22-5, and divides this by the number of
observations, 15, to get 1-5 /emol/24 h.

Frequency distribution

But the results from only 15 children are too few for Dr Green's
purpose, so he extends his inquiry to the whole of the small
industrial estate in which the street lies. In consequence he
obtains figures for the urinary lead concentration in 140 children
aged over 1 year and under 16. To make them manageable these
figures are best tabulated in a frequency distribution. This is
simply a classification of numbers of children by the concentra-
tion of lead in their urine, so that against successive amounts
of lead the corresponding number of children will be
recorded.
To make this classification Dr Green must decide on suitable

class intervals for the lead concentrations in his frequency
distribution. If the classes are too small the table will be un-
wieldy; if they are too large, information will be lost by being
too summary. The divisions chosen must also be such that the
actual data can easily be allotted to them, and they must be
mutually exclusive.
The range of readings for the 140 children was 041 to 4-2 ,umol/

24 h. If the classes are set at intervals of 0 5 [±mol/24 h, nine
will be needed to cover this range; if at 0A4, 11; if at 0-25, 18;
and if at 0-2, 22. Between about 10 and 20 classes are generally
acceptable in practice. It is also helpful to fix the class intervals
so that the half-way points between them are instantly evident
on inspection, because they will be needed for calculation of the
mean and standard deviation. Thus half way between 1-8 and
2-0 is clearly 1 9, but half way between 1-75 and 2 0 is not so
immediately obvious (1-875). Finally, classes are better initially
chosen to be too small than too large, because small ones
can easily be amalgamated later to form large ones if necessary.
Weighing up these somewhat conflicting considerations, Dr
Green decided to start with class intervals of 0-2, providing
22 classes.
The tabulation of the data from notes is done as shown in

fig 1.1, a stroke being placed for each value of lead concentration
against its class interval. When four strokes have accumulated
they are scored through with a fifth to facilitate counting in
groups of five. Because the intervals of 0-2 ,umol/24 h used in
this first tabulation led to rather a large table Dr Green decided
to compile a second table from it with class intervals of double
the size-namely, 0 4 ,umol/24 h. He felt free to do this because,
firstly, the distribution of patients progresses fairly steadily from
class to class, so that amalgamation will not obscure real dis-
continuities between classes; and, secondly, because the figures

Lead concentration
(,umol /24h)
0- -

_0-2 ___
0-4- li4 3
0b6- liii 4
0-8 - -4-+5

I_*0 - +4+4- 5
1-2- H+ I11 7
1-4 - II 14.6- -H-H liii 9

Ib8- -+H+ -4+4+
12182- +H+ --- II 12

20- -H+ +H + 15

2. _ - _1+ _II
3-02- +H I11 13

22_ 1--44 -_444 __ _ ._

24 - _ +4-- +-10
2-b- +H+- lii 9
2-8- --+ 39
3*0- -4-4-4-4- 4._ __ 7 I I I

. -

3-2- +_44 5
_3-4- t+4--l _ 6_

3-6- _444_ _ 3
3-8 _ 1l 11 _ _ _ 4
4-0 - 0
42- __2I
4-4 0

Total 140

FIG 1- -Tabulation of data to construct a frequency distribution.

themselves are not so precise as they may appear to be, for they
are subject to errors of physiological variation, clinical sampling,
and laboratory measurement. The result of amalgamating the
0-2 ,cmol classes to form 0-4 ,tmol classes is shown in table 1.2.
It includes the total number of children. But is it correct to base
calculations on this total group of 140 ? Some problems there
will be discussed next week.

TABLE 1.2-Lead concentration in urine of children

Lead concentration (,umol/24 h) Number of children

0 - 2
0-4- 7
0-8 - 10
1-2- 16
1-6- 23
2-0-- 28
2-4 - 19
2-8- 16
3-2- 11
3-6- 7
4-0- 1
4-4

Total 140

Exercise 1. In another group of children Dr Green found the following
urinary lead concentrations (in ,umol/24 h): 0-02, 0-24, 1-72, 2-98,
1-32, 0.95, 1-44, 3-12, 1-15, 0-87, 1-21, 2-02, 0-91, 2-03, 0-31, 0-52.
What is the mean? Answer: 1-30.

In the preparation of this and succeeding articles of the series I
received invaluable advice from Professor P Armitage, for which I am
most grateful. The faults that remain are certainly mine.

When applying for a provisional driving licence should a 17-year-old
mention a grand mal convulsion which occurred three to four days after
an appendicectomy five years ago ? He has had no more fits.

Anyone who had a fit many years ago need not mention this when he
applies for a licence; he in no way should be considered to suffer from
epilepsy. A patient who has epilepsy may have a driving licence if he
has been free from any epileptic attacks, while awake, for three years.
The fact that he is still on anticonvulsant medication does not prevent
him from having a driving licence.
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