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Safety in 
numbers

Safety practitioners are expected to be able to 
produce reports on a regular basis. Mike Stephens 
explains how to present the information effectively.

Safety managers’ reports or 
presentations invariably contain 
data as accident numbers, days 

lost due to accidents or sickness or as 
frequency rates. We can present this 
data in a variety of ways that should, 
but often doesn’t, make our data 
easily understandable at fi rst read. 
Constructing tables and charts can take 
a lot of time and effort and if not done 
properly raises more questions than it 
answers. This article aims to give a few 
golden rules about data presentation 
that should help the safety practitioner 
produce clear, and effective ways of 
displaying data in their reports and 
presentations.

The purpose of going to all the trouble 
of making a table or chart or graph is to 
facilitate:
● analysis of the data
● interpretation of the data
● provide a means of rapid, effective 

communication of complex issues and 
situations.

They should paint a simple picture for 
senior management that they understand 
quickly and easily so they don’t feel the 

need to ask you questions. There are 
three main ways to display data:
1. in the main body of the text
2. as a table
3. as a graph or chart.

However you display your data, there 
are certain simple rules to follow to 
ensure you get the information across 
effectively. These include:
● the simpler the better
● graphs, charts and tables can be used 

together but remember the fi rst rule
● use clear and descriptive titles and 

labels
● provide a narrative description of the 

highlights
● don’t compare variables with 

different scales of magnitude.

Presenting data in tables
Tables are used when you need to show 
how a single category of information 
varies when measured at different points 
(in time or space).

Tables work when you have relatively 
few numbers in your data set and where 
showing the precise value is critical. 
You would also use a table rather than a 

x (horizontal) axis and the dependent 
variable on the y (vertical) axis. So it is 
only the y axis that has a scale. 

Figure 1 shows the number of accidents 
in a factory per month for a period in 2014. 
It’s simple and straightforward and needs 
no interpretation. The same information 
in a table would not be so immediately 
informative. Try to resist the temptation 
to show as much data as possible and plot 
several lines on the same graph. This can 
make the graph diffi cult to read and lead 
to a blurring of the message you are trying 
to convey especially if there are more than 
three or four lines and they overlap in 
several places. See Figure 2.

Remember to always label each axis. If 
there is more than one line provide a legend 
to defi ne what each line refers to and, like 
tables, provide a clear descriptive title.

Ogives
An ogive is a special type of line graph 
and can take two forms:
● a cumulative total plotted against time
● a moving average or rate plotted 

against time.

In both cases the change in the 
line gradient indicates a trend in the 
data. Table 1 shows how to calculate a 
cumulative total over time. Each month’s 
accident numbers are added to the 
previous months so the fi nal point on the 
graph is the total of accidents for the whole 
period being examined.

If these cumulative monthly fi gures 

graph or chart when one or two very high 
or low values would detract from the 
message.

Rules for using tables
● numbers should go down the columns 

in numerical progression
● numbers should be in simplest format 

(£4.6m rather the £4,600,000)
● specify the degree of precision
● always give your tables descriptive 

titles and column headings
● each table should be uniquely 

referenced
● a table is not a spreadsheet.

Presenting data in a graph or chart
Those of you familiar with Microsoft 
Excel will know there are a myriad of 
graphs and charts available. Here we are 
going to describe the main types of graph 
and the basic rules on how to make the 
best of your data presentation.

A graph is a diagram presented as a 
series of one or more points, lines, curves 
or areas. The main types include:
● line graphs
● bar charts
● histograms
● pie charts
● scatter plots.

Line graphs
Perhaps the most familiar way of 
representing the relationship between 
two variables is the line graph. The 
independent variable is marked on the 
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Figure 2 Showing monthly accident fi gures for 2013 to 2015
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are plotted you will see the gentle curve, 
shown in blue in Figure 3. The curve is 
downward indicating a downward trend 
in accident fi gures. To illustrate this trend 
more clearly I have plotted, in red, the 
average monthly number of accidents for 
the fi rst six months and extrapolated this 
line to show what the total would have 
been at the end of the year. Comparing the 
two lines indicates a downward trend over 
the year.

An ogive can also be used to plot a 
rolling average, rate or total against time. 
To illustrate this we might plot a running 12 
month accident rate (a total will do if your 
workforce is large and stable) against time, 
for example the annualised rate from 1 Jan 
to 31 Dec would be point 1. The annualised 
rate from 1 Feb to 31 Jan would be point 
2. Point 3 would be the rate from 1 March 
to 28 Feb and so on. The result is a smooth 
line ironing out the normal scatter you get 
when looking at your accident numbers on 
a monthly basis. See Figure 4.

Line A tells you that your accident rate 
is static and line B shows a small upward 
trend. Line C however shows you are going 
in the right direction. This simple picture 
which is added to at the end of each month 
paints for you, your senior managers and 
your safety committee, a thousand words.

I used this method many years ago when 
asked by a production director to analyse 
the wealth of data on accidents he was 
bombarded with each quarter by his line 
managers. The site had been going through 
a major reorganisation which led to a 
number of redundancies. Accident numbers 
remained about the same over time but 
there were fewer staff on site. Worse still 
was the effect the reorganisation had on 

staff morale. I plotted annualised accident 
rates through the time of the reorganisation 
and for several months after. The ogive is 
illustrated in Figure 5.

Point A was when the reorganisation 
started and point B was when it had fi nished. 
A powerful reminder about how safety can 
be affected by organisational change. 

Using this method you can also monitor 
whether a positive intervention such 
as a training programme, has an effect. 
The accident rate does not have to be 
total accidents. If your numbers are high 
enough, you can monitor the effects of an 
intervention on a particular type of accident 
or condition. Even in a large offi ce, the trend 
in reported incidence of upper limb pain can 
be monitored before and after workstation 
assessments and ergonomics training. 
You can now offer proof that the training 
was worth the expense, or not. Continual 
monitoring can tell you if refresher training 
is needed and how often. Some will say that 
it’s just a matter of looking at the numbers 
of accidents or visits to occupational health 
each month. These numbers as they are 
don’t tell you if you have a trend. A blip 
in numbers can often lead to a knee jerk 
reaction by management and wasted 
resource. I have witnessed directors calling 
for company-wide action because numbers 
showed an increase in back injuries. The cost 
of implementing the suggested retraining 
programme and risk assessments would 
have been huge. The rise in numbers was 
due entirely to a change in specifi cation of 
sales representatives’ cars from estates to 
saloons. The boot of the saloon had a lip 
and it was diffi cult for the reps to get their 

samples and boxes of brochures out without 
twisting their backs. Plotting ogives for each 
section of the business can tell you where 
the problems are and when they began.

Using this methodology will smooth the 
lines, allowing a more calculated response to 
be taken. The blip may well need action on 
the part of the safety manager but it would 
be for him or her to decide what that action 
is, not senior managers who are unaware of 
the detail.

Bar charts
Alongside the line graph the bar chart 
is most regularly used as a pictorial 
representation of data. Figure 6 presents 
the same data as Figure 1 except that each 
data point is represented as a bar rather 
than the position on a line.

Key features of bar charts are;
● the vertical height of each bar represents 

the quantitative value of each variable/
category. 

● you may have more than one bar per 
point on the x axis 

● only the y axis has a scale
● each bar or cluster of bars at each x axis 

point is separated by a space.

Histograms
A histogram is a special type of bar chart 
where data represents continuous rather 
than discrete variables. It is important to 
note that there are no gaps between the 
bars. Figure 7 shows examination results for 
students on a safety training course. 

We can see that 12 students scored 
between 61 and 70 points, six scored 
between 81 and 90 points. We can’t tell 

Table 1 showing cumulative monthly 
accident fi gures

Annual cumulative monthly accident 
fi gures for Widget Ltd for the year 2015

Month Accident 
numbers

Cumulative 
total

January 15 15

February 17 32

March 15 47

April 16 63

May 16 79

June 12 91

July 14 105

August 11 116

September 10 126

October 10 136

November 12 148

December 10 158
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Figure 3 
Cumulative 
monthly 
accident 
fi gures for 
2015.

0

0.5

1

1.5

2

2.5

3

A
B
C

Figure 4 Ogive 
showing 12 month 
rolling accident 
frequency rate. 
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Figure 5 12 month 
rolling accident 
frequency rate. 
Each point 
represents the 
previous 12 month 
LTFR per 100,000 
hours. A marks 
the beginning 
of company 
reorganisation, 
B marks end of 
reorganisation.
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Figure 6 
Bar chart 
of monthly 
accident 
fi gures for fi rst 
three quarters 
of 2014.

the score of each individual student and 
perhaps that’s just as well for the four who 
all scored below ten points.

Pie charts
Favoured by the media, pie charts 
provide a visual display of how the total 
data are distributed between different 
categories. They are used for nominal 
data only (data assigned a number as a 
label). Figure 8 shows a two dimensional 
pie chart but Excel users will know that 
3D and exploded versions are available. 
Whichever version you choose remember;
● Provide a title and legend
● Indicate the percentages that each 

slice represents
● All the slices should add up to 100%
● Do not have more than ten slices as it 

becomes diffi cult to interpret.

Scatter plots
These are similar to line graphs but we do 
not just simply join up the dots. Scatter 
plots show how much one variable is 
affected by another. The relationship 
between the two variables is called their 
correlation. Figure 9 is taken from a study 
of the incidence of neck musculoskeletal 
disorder symptoms as a function of time 
spent per annum performing a specifi c 
task. We can see in this case that the 
incidence of musculoskeletal symptoms 
seems to rise against time but where do 
we draw our line indicating a relationship 
between the incidence of musculoskeletal 
symptoms and time spent pipetting.

To test how strong this relationship 
this relationship we would need to use a 
statistical method called correlation.

It is important that you choose the 
most effective way of presenting your 
data. Remember the purpose of presenting 
your data is to provide a means of rapid, 
effective communication so keep it simple 
and understandable at fi rst read. 

This article is taken from the fi rst chapter of 
the e-book ‘Safety in Numbers: an essential 
guide for safety practitioners’ available from 
IIRSM. Delegates attending IIRSM’s one day 
course in February will receive a free copy 
worth £9.99. Visit www.iirsm.org/courses/
safety-numbers-23-feb-2017 to book.
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Figure 7 
Histogram of 
students’ exam 
scores for safety 
course July 2015.
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Figure 8 Pie chart showing 
accident numbers by building 
in 2014 for the London site.
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Figure 9 Scatter plot 
of incidence of MSD 
symptoms against annual 
pipetting hours.


