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Port of Spain,Trinidad, 21-24 April 2008

From Global Strategy to National Action:
Workshop for Health Service Managers in Charge of 

Leprosy Control Programmes

Session 7
Reporting and Monitoring

Presentation of data in graphs
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Aspects of a presentation

Three 
aspects

What are they? Relative 
importance

Verbal Content of presentation, 
the words

%

Vocal What they hear: voice 
tone, pitch,volume, speed, 
accent, emphasis

%

Visual What they see: body 
language, clothes, hair, 
visual aids

%

7     

38   

55   

Presenter
Presentation Notes
Q: What do you think?
[write down the three percentages before looking at the answers]
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Methods of Presenting Information

Table
Matrix
Graph
Diagram
Flow chart
Map

Presenter
Presentation Notes
A graph is a method of showing quantitative data using a coordinate system (usually X and Y).
A chart is a method of presenting information symbolically.
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Graphs: Elements 1

Title
Identified by number
Axes X and Y
Scale
Unit of measure
Legend
Footnote

Presenter
Presentation Notes
A self-explanatory and concise title should accompany the graph or table.  This title should answer the questions: What?  When?  Where?  There should be no need to refer to the text for an explanation.
 A number in the title {Figure 2] can be referred to in the text.
Graphs are usually in the form of rectangular coordinate graphs.  This means that the framework consists of two lines which are at right angles to each other.  The horizontal line is called the X-axis.  Usually, the variable represented on this axis is considered the independent variable.  This corresponds with the classes of categories you chose to group the data (method of classification).  The variable assigned to the vertical Y-axis then is the dependent variable.  This usually corresponds with the frequency of occurrence in each class, or the results of the intervention.
Both axes have scales, that divide it into parts. The most common type of scale is the arithmetic scale, where equal increments represent equal numerical units. Logarithmic scales are also used sometimes.  
When deciding on the units of measure, or grouping the data into classes, it is usually wise to stick to identical.sizes (= intervals) of classes.  The number of classes usually lie between 5 and 20. 
Units of measure need to be mentioned always. Examples: “Number of cases”, “%”, “Health Centers”, years.
A legend or key is used in graphs when data of more than one group is presented.  A legend consist of a (short) title, the group symbol as used in the graph, and a description of the group.
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Number of malaria cases (clinical and 
confirmed), district A, Jan-June 2000.

0

100
200

300

400

Ja
n

Fe
b

Marc
h

Ap
ril May

Ju
ne

Months

Nu
m

be
r o

f c
as

es

Clinical

Confirmed

Graphs: Elements 2

Title

Scale
Legend

Unit

Presenter
Presentation Notes
Q: What elements did I forget in this graph?
A: I forgot the number and the legend title in this example.
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Graphs: Types
Types of graphs

• Stem-and-leaf 
• Histograms
• Line graphs

• Simple and Cumulative
• Bar charts

• Vertical and horizontal
• 100 % bars

• Area graphs
• Pie charts, donuts
• Scatter diagrams
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Graphs: Stem-and-leaf 
Data: 

8  10  19  25  29  35  
35  36  41  42  44  
45  46  48  50  55  
67  72

Age distribution of attenders 
Kulay Health Center, 14-8-2000

0-9 8
10-19 10 19
20-29 25 29
30-39 35 35 36
40-49 41 42 44 45 46 48
50-59 50 55
60-69 67

70+ 72
Age groups 

Presenter
Presentation Notes
The stem-and-leaf graph is a precursor for the histogram.  It is used as a first step to present data in a graphical manner.  It facilitates the identification of the median and quartile values in a set of data.  To illustrate the use of a stem-and-leaf, consider the data presented in the ordered array. Step one consists in the definition of the classes (the 'stem') in which to group the data.  It is usually best to choose 5-10 classes, of equal interval.  In this example the classes are age groups of a 10-year interval.  Then, all observations are entered as a square, filled with the actual value, as leaves on the stem, right of the appropriate class (on the stem).  After all data are placed in the right position, a histogram is formed (tilt the paper 90 degrees). 
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Graphs: Histogram

Presenter
Presentation Notes
Histograms are commonly used to present information on frequency distribution of a continuous variable.  Continuous variables are variables which values are measured. Contrary to non-continuous (or discrete) variables, that are counted.  
To construct a histogram, data are grouped into classes.  The classes are usually and preferably of equal size (or interval).  For each class of the grouped data, a rectangle is drawn.  The area of the rectangle represents the frequency encountered within that class.  
When the class intervals are the same, the height of the rectangles represent the frequency.  
When unequal class intervals are defined, the frequency of one class is represented by the area, not the height of the rectangle.  It is better to avoid unequal class intervals, as it is usually confusing for the audience.
There is no space between the rectangles that represent the frequencies in each class, contrary to bar charts (see below).  Histograms can be transformed into line graphs by joining the mid-points of the horizontal line of each class interval 'box'. 
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Graphs: Line graph

Presenter
Presentation Notes
A line graph shows trends in data at equal intervals

This is the most commonly used type of graph. It can be used specifically to present data on continuous variables, but is also used to show trends of discrete variables  (such as time units). The vertical Y-axis represents usually the frequency of occurrence of an event (number of cases,
rates per 10,000, etcetera). Line graphs are useful when you want to show 2 or more sets of data. Showing data of more than 4 sets usually turns the graph into a confusing drawing, that is difficult to interpret.
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Graphs: Cumulative line graph

Cumulative graph showing BCG vaccination 
performance in Health Center A, 1999
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Presenter
Presentation Notes
A special form of line graph is a cumulative line graph. In this type of graph the observed frequency of one class is added to that of the preceding class.Cumulative graphs are particularly useful to monitor the degree of reaching a target over a specific period.
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Graphs: Bar charts 1
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New Tetanus Neonatorum cases, by District, 1999, per 
quarter

District A
District B
District C
District D

Presenter
Presentation Notes
A bar chart shows data changes over a period of time or illustrates comparisons among items. Categories in this example are organized horizontally, values vertically, to emphasize variation over time.
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Graphs: Bar Charts 2

Ranked Bar Chart

Ranked districts in 
order of Pulmonary 
Tuberculosis Case 
Notification Rate 
(smear-pos. cases), 
KalSel, 1999

Presenter
Presentation Notes
Bar charts can be tilted, so that the classification categories are placed on the vertical axis and the frequencies on the horizontal axis. This type of bar chart is useful when you want to show a ranking order.
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Graphs: Stacked Bar Chart

30% 70%

40% 60%

60% 40%

0% 50% 100%

Health Center C

Health Center B

Health Center A

New Cases, by sex and by Health 
Center, Province Z, 1999.

Male
Female

Presenter
Presentation Notes
Stacked bar charts show the relationship of individual items to the whole. All bars have the same length, because all data in one category (Health Center) add up to 100 %.
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Graphs: Area graphs

New cases, by Health Center, 1999
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Presenter
Presentation Notes
An area graph emphasizes the magnitude of change over time. By displaying the sum of the plotted values, an area graph also shows the relationship of parts to a whole. Area graphs emphasize volume. 
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Graphs: Pie charts

District A
44%

District B
28%

District C
17%

District D
11%

Presenter
Presentation Notes
A pie chart shows the proportional size of items that make up a data series to the sum of the items. It always shows only one data series and is useful when you want to emphasize a significant element (or slice) of the circle (pie). The size of the angle in the circle is proportional to this area.
The convention is to start at the 12 o'clock position with the biggest proportion placed to the right of the 'hands' of the clock The second largest part then is put proceeding in a clockwise rotation.  To draw the pie by hand, you have to convert percentages to degrees by multiplying the percentage with 3.6: 100 % equals 360 degrees.
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Graphs: Scatter diagrams

Association between mosquitos 
and bites,  Jakarta, 1999.
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Presenter
Presentation Notes
An scatter diagram chart either shows the relationships among the numeric values in several data series or plots two groups of numbers as one series of XY coordinates.
These diagrams are used to show the association (or lack of it) between two variables. One observation, with two variable values are 'plotted' as dots in an XY-coordinate graph. 
A scatter diagram can only suggest associations, when the dots appear to lie in the vicinity of a hypothetical line. Statistical techniques are
needed to demonstrate a possible association and its strength.
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Methods of Presenting Information

Table
Matrix
Graph
Diagram
Flow chart
Map

Presenter
Presentation Notes
Geographical Information Systems (GIS) is dealt with in a separate module.
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Map2

Presenter
Presentation Notes
This is a map of the same district. It shows the access to tuberculosis diagnostic facilities (laboratories). Dark are the areas less than 5 km from a laboratory; lighter are the areas where the population lives between 5 and 10 km from a laboratory. People living in white areas are more than 10 km away from a lab. 



19

Map3

Presenter
Presentation Notes
This second map shows what would happen to the accessibility for a TB laboratory if two Health Centres (in the North) would have a laboratory capable to diagnose tuberculosis.
It is easy to see that with these two additional labs almost the whole district has access to a lab within 10 km.

These are just two examples of the possible use of maps in Public Health. Advanced analysis is possible with GIS.
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