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This chapter covers editing and designing graphs to ensure 
that they communicate the intended information in a clear, 
concise and accurate manner. Elsewhere in this Handbook 
(Chapter 1.9) there is discussion of when to use a table and 
when to use a graph to present quantitative information.  
Consideration of when to use each type of graph as well 
as some graph types that should never be used can also be 
found in Robbins.1 The emphasis here is on editing a graph, 
given that it is an appropriate display. 

 A number of the questions an editor must ask before 
editing a table apply to graphs as well. However, due to 
space considerations, these questions are not repeated 
here. We divide key issues for editors of graphs into 
three sections – clear vision, clear understanding, and 
scales – following Cleveland.2 ‘Clear vision’ questions ask 
whether the reader can clearly see the graphical elements; 
‘clear understanding’ questions ask whether the reader 
understands the information that the graph is designed to 
communicate, and ‘scales’ questions ask if the scales are 
appropriate to the data. Space permits only a sampling of 
useful questions; Appendix A in Robbins includes others.1

Clear vision: can the reader clearly see the graphical 
elements?

Do the data stand out? 
When editing a graph, the first thing to do is to look at the 
graph and ask yourself what you notice first. The answer 
should be the data. If the first things you notice are the 
gridlines, the strings of zeros in the labels, or anything 
other than the data, the figure needs revising.

Gridlines are useful for interpreting the data but should 
always be in the background, so draw them a light gray 
colour. Lines and plotting symbols should be visually 
prominent; make sure that the symbols are not hidden 
by labels, tick marks, gridlines, other data points, axes, or 
other data elements. 

Are there unnecessary elements?
Pseudo-third dimensions added to pie charts, bar graphs, 
or line charts are unnecessary. They distort the data. Figure 
1 shows a bar chart with a pseudo-third dimension. Readers 
do not know whether to read the bar from the front or from 
the back.
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Figure 1. Readers do not know how to read bars with 
pseudo-third dimensions. 

Figure 2. A two-dimensional bar chart is unambiguous.

In Figure 2, a two-dimensional bar chart shows the same 
data as Figure 1; because the interpretation is unambiguous, 
we see that neither the front nor the back of the bar in Figure 
1 is correct. These figures were drawn using Microsoft 
Excel. Other software packages use different algorithms to 
create the pseudo-three-dimensional effect. In some cases 
we do read from the back or the front. It is unacceptable 
to have the interpretation of the figure depend on the 
software used to create it, so figures with a pseudo-three-
dimensional effect should never be used.

Extra dimensions represent just one form of unnecessary 
elements. A percent sign on every tick mark label can be 
eliminated by adding the word ‘percent’ to the axis label. 
Similarly, a long string of zeros can be eliminated by stating 
the units (thousands, millions, etc.) in the axis label. Too many 
tick marks and tick mark labels clutter the graph or confuse 
the reader. Not every tick mark needs a label, especially when 
providing one for each causes the labels to merge.
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Clear understanding: can the reader clearly 
understand the graph?

Are error bars clearly explained?
Error bars are often used for three distinct purposes: 1) to 
indicate the standard deviation of the data, 2) to indicate 
the standard deviation of a statistic such as the mean (also 
called the ‘standard error’), or 3) to show a confidence 
interval. Too often, the reader is not told the meaning of 
the error bars in a specific graph. All error bars should be 
clearly explained (see Figure 3).

Figure 3. Error bars appear without an explanation.

Standard errors are useful in tables; they allow the 
reader to compute different confidence intervals. They 
are less useful in graphs. Error bars that show standard 
errors are equivalent to 68% confidence intervals for 
some distributions. Since it is common to use confidence 
intervals of 90% or 95%, intervals of 68% are not particularly 
interesting. For other distributions, confidence intervals 
are not based on standard errors. See Cleveland for a more 
complete discussion of error bars in graphs.2

Is the message of the graph clearly communicated?
Too many graphs do not give the reader any clues as to why 
they are shown. Neither the title nor the labels reveal the 
point the designer wants to make. For example, a paper or 
presentation might argue that more funds are needed to 
fight lung cancer in Kentucky and include a graph showing 
the rate of lung cancer for the 50 American states. The title 
‘Kentucky has the highest rate of lung cancer’ would be 
more effective than the usual ‘Lung cancer death rate by 
state’.

Is area or volume used for changes in one dimension?
In figure 4 the population is incorrectly encoded in the 
diameter of the circle even though we visualize the area. 
Therefore, the population in 1999 appears to be around 16 
times greater than that of 1900 although it is only around 4 
times as large. Another problem in Figure 4 is that two lines 
point to the same circle. Proofreading is therefore required 
in graphs as well as texts.

Figure 4. Readers do not know whether the diameter or the 
area of the circle represents the population so circles should 
not be used (Wurmann, 19993).

Are all graphical elements explained?
Shaded areas, use of different symbols or colours, and other 
features of a graph require clear explanations. 

Is the graph consistent with the text of the document?
Too often, we see text and figures that contradict one 
another. The text and figures must be edited together. For 
example, an editor might not have any problems with Figure 
2, where x is smaller than y, until reading the accompanying 
text, which says that x is larger than y.

Are data sets labelled directly without cluttering the 
graph?
It is preferable to identify data sets without resorting to a 
separate legend. However, some graphs contain too much 
other information for this to be done without causing 
clutter.

Are calculations required?
Many graphs show data before and after some intervention 
occurs. The reader must subtract the values from the 
two curves to determine the change or improvement. 
The computer can calculate this more quickly and more 
accurately than the reader. Plot the change or improvement 
directly if this is the variable of interest. For example, if 
you have data on weight before and after a diet, you should 
calculate the difference between the two first, and then plot 
the change rather than leaving the calculation to the reader. 

Do groups of graphs have consistent scales, colours, 
symbols, and other elements?
Graphs often appear in groups for comparisons. For 
example, we might compare the body mass index of men 
and women at different ages with one chart for men and 
another for women. This comparison is not valid if the 
scales on the two charts differ. Another common problem 
is that the meaning of colours or symbols change from one 
graph to another in the same article or book. This confuses 
the reader.

It is also important to ensure that the meanings of 
multipliers of axis labels are consistent throughout a journal 
and in different journals. (Multipliers are used to avoid 
long strings of zeros in labels. An example of a multiplier 
is x106.)
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Is a graph prepared in colour likely to be reproduced in 
black and white? If so, will it be understood?
Very often presentations and courses are presented in 
colour. The slides used are then copied on black and 
white copiers for handouts. Groups of data that are clearly 
distinguishable in colour are not so in black and white. 
Yet, the handouts are all that the audience has after the 
presentation ends. 

Scales

Is zero included if it is needed?
Whether or not zero is required on all graphs is a controversial 
topic. Cleveland claims that zero is not required on graphs 
such as scatterplots and line graphs where we judge the 
position of the point or line along a common scale such as 
the x or y axis.2 On the other hand, zero is required on bar 
graphs, for example, where lengths are judged. 

Are the two sides of a scale break connected?
Some graph designers use a scale break in cases where the data 
have very different values. If a scale break is included, it should 
be prominent, and its two sides should never be connected. 
Often, the use of logarithmic scales avoids the need for a scale 
break, which can be misleading if not done properly.

Are evenly spaced tick marks used to represent uneven 
intervals?
This is a very common problem that leads to distorted 
figures. Quite often, a researcher has data for uneven 
intervals. For example, an experiment might be conducted 
on day 1, 2, 4, 8, 16, and 32. Some software programs 
assume that the data are categorical and space the days 
evenly, as in Figure 5. This gives the impression that the 
response increases in an approximately linear fashion. 
Figure 6 shows that when spaced correctly the increase is 
not at all linear.  

Figure 5. Some software programs inappropriately treat 
data as categorical when that is not the case.

Figure 6. The data of Figure 5 are spaced  correctly in this 
figure.

Do the axes increase in the conventional direction?
Readers expect the horizontal axis to increase from left to 
right and the vertical axis from bottom to top. Deviations 
from this pattern may be missed, misleading the reader.

Conclusion
Well-designed graphs help to make complex data clear; 
poorly designed graphs confuse or mislead. Although many 
of the questions the editor must ask just require common 
sense, too often they go unchecked. The editor plays an 
important role in ensuring that graphs communicate 
clearly.
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