
Introduction
Providers of family planning services often need to
summarise data. Sometimes this is in order to present
results from an audit, and sometimes to summarise findings
from a piece of research. Whatever the reason, it is essential
that the summary information truly reflects all of the
available data, otherwise misleading conclusions might be
reached. This paper explains some of the statistical
terminology, and provides a guide for correctly
summarising data.

Data types
There are two main types of data variables (i.e.
information): numerical and categorical. Numerical
variables are either continuous or discrete. Continuous data
are measurements that are not restricted to whole units or
specific values, for example the systolic or diastolic blood
pressure, age, height and weight of an individual. Discrete
data, on the other hand, relate to whole units; for example,
the number of times that a woman has been pregnant or the
number of referrals for infertility treatment. 

Categorical variables can be either nominal or ordinal.
Nominal data are information that falls into different
categories (groups) that are not ordered in any particular
fashion. For example, the blood group of a patient might be
O, A, B or AB, and the sex of a newborn will be either male
or female. With ordinal data, the information falls into
different categories which are ordered. For example, the
stage of cervical cancer for an individual is classified as, 0
(carcinoma in situ), I (carcinoma strictly confined to the
cervix), II (carcinoma extending beyond the cervix but not
to the pelvic wall), III (carcinoma extending to the pelvic
wall) and IV (carcinoma extending beyond the true pelvis).
In another example, an individual might have no, mild,
moderate or severe skin rash. The size of groups in ordinal
data do not need to be the same, neither does the size of
difference between groups. For example, the difference
between stages I and II of cervical cancer is not the same as
the difference between stages III and IV. A simple way of
deciding whether data are ordinal or nominal is to consider
whether there is a natural progression between groups. If
this is the case, then the data are ordinal. 

Describing the data
The Royal College of General Practitioners’ (RCGP) Oral
Contraception Study is one of the world’s largest continuing
cohort studies of the effects of oral contraception. In 1994-

1995, a postal survey was conducted of 12 303 women still
under general practitioner follow-up. Replies were received
from 10 073 women1, each providing approximately 70
pieces of information. Clearly, such a vast body of data
needed to be summarised efficiently and accurately. 

Summarising numerical variables
Below are the steps we took to summarise the numerical
variables (also presented as a flowchart in Figure 1).

Step 1- Plot the data. 
Before summarising numerical data, plot a histogram to
determine whether the data are Normally distributed. A
histogram plots the number of observations (e.g. number of
individuals) in different groups of values (e.g. age groups
30-34, 35-39 years etc.). If the data are Normally
distributed, the histogram will look like a symmetric bell
shaped curve (Figure 2). Data that are not Normally
distributed may have either an asymmetric shaped curve
with a long tail to the right (positively skewed; Figure 3) or
the left (negatively skewed), or may have more than one
peak.

With very few observations it may be difficult to
determine from the histogram whether data are Normally
distributed.2 Another way of testing Normality, offered by
most statistical packages, is to perform the Shapiro-Wilk
test. This test should be viewed as an additional test of
Normality, not a replacement for visual inspection of the
histogram.
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Figure 1 Flowchart of guidelines for summarising numerical variables
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Step 2 – Choose the appropriate summary statistics.
(i) - Normally distributed data. Normally distributed data
can be summarised by the mean and standard deviation.
The mean is calculated by adding all of the values together
and dividing the result by the number of observations. It
represents the centre of the data. The standard deviation
describes statistically how far the observations deviate from
the mean, that is, it is a measure of the spread of the data.
The standard deviation must always be a positive number.
Another measure of the spread of the data is the ‘reference
interval’ (also known as ‘normal range’ and ‘reference
range’) which is the range of values that encompasses most
of the observations. The reference interval is not the same
as the confidence interval. Confidence intervals will be
discussed in the next paper of this series. To determine the
95% reference interval (i.e. the range of values within
which the middle 95% of observations lie) of Normally
distributed data, the lower limit of the reference interval is
the mean minus two standard deviations and the upper limit
the mean plus two standard deviations.

Whenever possible, it is important to provide information
about both the mean and the spread of the data. In an article
by Owen-Smith and Hannaford3 only the mean body mass
index of women in the study was presented. No measure to
describe the variation in body mass index was provided and

therefore the reader cannot determine the range within
which the body mass indexes of most women lie (i.e. 95%
reference interval).

(ii) – Non-Normally distributed data. If the data are non-
Normally distributed (Figure 3) it is misleading to
summarise them using the mean and standard deviation.
Both the mean and standard deviation are highly influenced
by outliers (observations that differ greatly from the other
values). Instead the median and inter-quartile range are
better measures of the centre and spread of the data
respectively. The median (also known as the 50th percentile)
is the middle observation that splits the data so that 50% of
the data fall below the median and 50% fall above the
median. If the data are positively skewed then the median
will always be less than the mean (Figure 3). Note that if the
data are Normally distributed than the median will be close
to the value of the mean (for the data in Figure 2, the mean
was 1.62 metres and the median was 1.63 metres). The
inter-quartile range represents the range of values between
the 25th and 75th percentiles, that is the range of the middle
50% of observations. For the parity data in Figure 3, the
inter-quartile range was two to three children. In some
research, it may be important to present say the 10th and
90th percentiles or the 5th and 95th percentiles (e.g. when
producing standardised birth or growth charts). For our
parity data, the 5th and 95th percentiles were one and five
children, respectively. Note the 5th and 95th percentiles are
highly dependent on the number of observations and are
very sensitive to outlying observations.

Non-Normally distributed data can sometimes be
‘normalised’ by using mathematical transformations.2 For
example, a logarithmic transformation4 is frequently useful
for normalising positively skewed data. The centre of
distribution will then be the mean of the log transformed
data. This ‘mean’ can be transformed back by taking the
antilog giving a quantity called the geometric mean,5 which
is in the original units (e.g. mmHg for systolic blood
pressure). The geometric mean will be similar to the median
and less than the mean of the raw data.

If the histogram plot has more than one peak in the
distribution (a so-called multimodal distribution), then it is
not possible to summarise the data by measures of the
centre and spread of the data. Data with a multimodal
distribution can be summarised by categorising
observations into groups. 

Summarising categorical variables
Categorical data are presented as the number and
percentage of individuals in each category of a variable.
Table 1 summarises two categorical variables,
hysterectomy and smoking group, from the Oral
Contraception Study survey. It is not advisable to only give
the percentage of individuals in each variable category.
Percentages along with either the total number of
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Table 1 Hysterectomy and smoking status of 10,073 women from the
Oral Contraception Study responding to a postal questionnaire sent out in
1994-95

Variable Number of women (%)

Hysterectomy (nominal variable)
Yes 1877 (18.6)
No 8196 (81.4)

Smoking group (ordinal variable)
0 cigarettes/day 8011 (79.5)

1-14 763 (7.6)
15+ 1299 (12.9)

Figure 2 Distribution of height (metres) of the 10 073 women responding
to a postal questionnaire sent out in 1994-95

Figure 3 Distribution of parity of the 10 073 women responding to a
postal questionnaire sent out in 1994-95
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individuals in the study or the number of individuals within
each category should be presented, since some individuals
may not provide the information, resulting in some missing
data.

Conclusion
Once a paper has been published the results may influence
both medical practice and future research, and occasionally
the media may take an interest in the findings. It is vital,
therefore, that data are described correctly, clearly and
sufficiently. In other words, the reader should be provided
with enough information to visualise the frequency
distribution of each data variable presented. In this way,
erroneous conclusions about data can be avoided. 

References
1 Owen-Smith V, Hannaford PC, Warskyj M, et al. Effects of changes in smoking status on risk

estimates for myocardial infarction among women recruited for the Royal College of General

Practitioners’ Oral Contraception Study in the UK. J Epidemiol Community Health 1998; 52:
420–424.

2 Altman DG, Bland JM. The normal distribution. BMJ 1995; 310: 298.
3 Owen-Smith V, Hannaford PC. Stopping smoking and body weight in women living in the

United Kingdom. Brit J Gen Pract 1999; 49: 989–990.
4 Bland JM, Altman DG. Statistics Notes: Logarithms. BMJ 1996; 312: 700.
5 Bland JM, Altman DG. Transformations, means, and confidence intervals. BMJ 1996; 312:

1079.

Statistics

236The Journal of Family Planning and Reproductive Health Care 2001: 27(4): 234-236

Glossary of terms
Variable - information, data

Numerical variable
Continuous variable - observations that may take any value
Discrete variable - observations that only take whole values

Categorical variable
Nominal variable - observations that fall into different categories

which are not ordered
Ordinal variable - Observations that fall into different categories

which are ordered
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