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Session 5 – Data Visualization
Introduction
Introduction

During this session, we will discuss some presentation techniques that can be employed to assist in the provision of data visualization. Since such a wide array of techniques exists for data presentation, this session will provide you with knowledge on different techniques, and how to select an appropriate technique. However, you are also encouraged to explore other techniques once you have mastered the ones described here. As you can imagine, all possible examples cannot be described here.
We will start the discussion by understanding data visualization and examining the different types of data that we may want to present. As mentioned previously, the type of data we are dealing with dictates the method of presentation. For this reason, is it important that we understand what the characteristics of different types of data are.
Session Contents 

1. What is data visualization? 

2. Qualitative- and quantitative data

3. Types of data presentation techniques used in data visualization
4. Proper Labelling of Charts and Graphs - The Dos and Don’ts

5. What are the main purposes of data visualization?
6. Interpreting data
There are one reading and two tasks in this session.

Learning Outcomes of this Session 
	Public Health Outcomes 

By the end of this session, you should be able to:

· Understand the concept of data visualisation

· Explain the differences between qualitative- and quantitative data.

· Apply the correct presentation techniques to the correct types of data.

· Review the use of data visualisation in graphs and tables

· Apply techniques that would link different pieces of information.

· Apply techniques that would encourage action.

· Use guiding principles when planning and compiling presentations.

· Apply elements to draft reports for communicating key messages

· Choose appropriate techniques to present different types of data

· Identify the challenges with data visualization

· Identify and describe the practical challenges of information use at local, district, and provincial/national levels

· Describe the practicalities of information usage at local, district and provincial/national levels.

· Develop and implement mechanisms to address poor use of information


Readings

· Hazel, E.,  Chimbalanga, E., Chimuna, T., Nsona, H., Mtimuni, A., Kaludzu, E., Gilroy, K., & Guenther, T. (2017).  Using data to improve programs: Assessment of a Data Quality and use of intervention package for integrated community case management in Malawi. Global Health Sciences and Practices Volume 5 Number 3 Published online 2017 Sep 27. doi: 10.9745/GHSP-D-17-00103
1 What is data visualization? 

To understand this concept download the slideshare powerpoint https://www.slideshare.net/RHISNetwork/using-data-visualization-to-make-routine-health-information-meaningful  presented by the Routine Health Information Network (RHINO) to understand the concept and the uses of data visualization 

Now to simplify, there are two main types of data (qualitative and quantitative) however data visualization techniques often uses information more quantitative in nature.

2 Qualitative- and quantitative data
When one measures things (variables), the measurements are either qualitative (categorical), such as male and female, or yes/no, or quantitative (numeric), such as birth weight or number of children immunised. Hence, categorical data illustrates the number of observations in a category (Joubert, 1997), e.g. 10 said male, and 8 said female. It is usually found that percentages are calculated for this data. On the other hand, numerical data is actual counts of all observations, e.g. 340 children were immunised in May 2001. It is usually found that averages (means) are calculated from this data.

To understand how to identify the difference easier, one can perform the following assessment. Put the word average in front of the variable and determine whether it makes sense. Average birth weight does make sense, so the variable birth weight has quantitative or numeric data. But average gender does not make sense, so the variable gender, has qualitative or categorical data. If the average expression cannot be given a number that sensibly describes it, then the variable is not numerical.

Data visualization uses different types of data presentation techniques which will be explained in detail and with examples in the section below. 
3 Types of data presentation techniques used in data visualization
In this section, we introduce a range of different data presentation techniques.

3. Tables

An organised set of collated and/or analysed data is best summarised with a table(s) (Vaughan & Morrow, 1989). However, it is advisable to guard against information overload’ when constructing tables. Rather produce smaller and simpler individual tables than constructing one large, complex table. Tables are essentially a composite collection of cells. Where cells refer to individual blocks in a table usually containing only one value or description (see below). A horizontal line of cells from the first cell on the left to the last cell on the right, signifies a row. A vertical line of cells from the first cell on the top to the last cell at the bottom, signifies a column (also see below).
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An example of a table:
Table: District A Human Resource Management Statistics
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Another example:

Table: District A Sources of water and distance from the household

	Variable 
	N
	Percent 

	Source of drinking water

Protected Well

Borehole
	36   

345 
	9.45

90.55

	Location of water source

Elsewhere

In own dwelling

In own yard/plot 
	336

2

41
	88.65

0.53

10.82

	Distance of water source from household

less than 500metres

500metres - <1km

1km - < 2km

2km - < 5km
	196

82      

72

31              
	51.44

21.52

18.90

8.14


Tables are very easy to product but difficult to use.  The uses of tables include to monitor or observe trends over time, to run comparisons between facilities or districts as well as to pick up outliers.  However, it is important to ask the following questions:

· What are the averages used in tables hiding
· What is the underlying data used in the table
Although tables are an excellent way to present summarised data; graphs, maps, and diagrams can be more powerful techniques to bring your point across (Vaughan & Morrow, 1989).

We will now explore different types of graphs.
3. Graphs
Graphs essentially attempt to visualise data characteristics normally found in tables. Drawing graphs is a skill that can, and should, improve over time. To understand the construction and interpretation of a powerful graph, one needs to be fully informed as to its generic structure.
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For our purposes, graphs are usually plotted on two axes. The vertical axes (y-axis), and the horizontal axis (x-axis). To understand the concept of axes easier, one can say that it is the lines on which the scales of the things we measured (variables), are indicated (see below).

[image: image12.wmf]0

10

20

30

40

50

60

70

80

Quarter 1

Quarter 2

Quarter 3

Quarter 4

Quarters during the year 2000

Percentage

Cure Rate - PTB - New

Smear +

Success Rate - PTB - New

Smear +

Interruption Rate - PTB - New

Smear +

Interruption Rate - PTB -

Retreatment

[image: image13.wmf]0

10

20

30

40

50

60

70

80

Quarter 1

Quarter 2

Quarter 3

Quarter 4

Quarters during the year 2000

Percentage

Cure Rate - PTB - New

Smear +

Success Rate - PTB -

New Smear +

Interruption Rate - PTB -

New Smear +

Interruption Rate - PTB -

Retreatment

[image: image14.wmf]Scatterplot illustrating relationship between %LBW babies 

and %Teenage pregnancies for 2000 in District A

0

2

4

6

8

10

12

14

16

0

2

4

6

8

10

12

14

16

% Teenage Pregnancies

% LBW Babies

[image: image15.png]


[image: image16.png]


[image: image17.png]Prevalence:
existing cases \

Source: Kibel M A, Wagstaff L A, 1995.
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Just like tables, every aspect that carries meaning on a graph must be labelled concisely and clearly. So too, must an overall, and specific name be attributed to a graph. See if you can identify all the aspects that are clearly described by labelling in later examples.
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Graphs are visually appealing and make it easy for users to see comparisons, patterns, and trends in data. Rather than having to analyze several columns of worksheet numbers, 
· you can see at a glance whether sales are falling or rising over quarterly periods, 
· or how the actual sales compare to the projected sales.
3. Pie Charts

Pie charts are proportionate representations of data characteristics, usually reserved for qualitative (categorical) data. In other words, it graphically shows how much of the overall entity, each category constituted. 
It needs to be remembered that colourful graphs on the computer, can look very dull and undefined when printed in black and white. Therefore, shading and texture settings should rather be used when defining different slices in the pie. 
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3. Bar Charts

Bar charts are often confused with histograms. The essential difference between the two types is that bar graphs are used for qualitative data portrayal, and histograms are used for quantitative data portrayal. Since the variable housing type is qualitative in nature, it would be appropriate to illustrate this variable by way of a bar graph. Notice in the figure below that the horizontal x-axis is not labelled with consecutive numbering, but rather with the different categories (types of housing structure). This means that the bars may not touch, as the categories are not logically consecutive. In other words, these categories could have been arranged in any other sequence without detracting from the meaningfulness of the graph. Obviously then, you have the ability to rank the bars in ascending or descending value, if you so wish. This can be useful when performing comparisons.
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Notice how all meaningful aspects of the graph are clearly named and the background is left blank to enhance the bars. Particular attention should be given to clear and concise naming of the axes. This information could also have been illustrated in a table or pie chart, but notice the bar graph’s utility in illustrating changes over time. The next figure shows how the housing types improved from the years 1985 to 2005.
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This graph has an additional label called a legend key. A legend key shows you in this case what each bar signifies (i.e. a different year). Once again, notice the clear texture differences.

One variation of the bar graph that we will discuss is the stacked bar graph. The stacked bar graph is a representation of two variables per bar. This means that one section of a variable is placed on top of another. Please note that the two (or more) sections forming a single bar must be related. Hence, each section must contribute to a holistic variable. Let us consider the example of PHC headcount. The holistic variable is PHC headcount. But PHC headcount, can be broken down in to two distinct sub-variables (sections of the bar), i.e. PHC headcount under five years of age, and PHC headcount five years and older. The following table illustrates how these two sub-variables make up the overall variable called PHC headcount.
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The graph could also have been constructed using percentages, rather than absolute numbers, of the sub-variables. Do you know how the stacked bar graph would have changed?

We will move on to the histogram. See if you can visually identify the major difference between histograms and bar charts, mentioned earlier.

3. Histograms

To construct a histogram, you must be sure that you are illustrating quantitative data. This means that the categories on the x-axis can only be arranged in sequence to be logical. If we consider number of Low Birth Weight (LBW) babies born to teenage mothers at the Sunshine MOU, we will notice that the categories on the x-axis (ages of teenage mothers) are necessarily sequentially arranged, i.e. from 15 years old to 18 years old.
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Source: Kibel M A, Wagstaff L A, 1995.




This foregoing example should also show you how much subjective influence you can have in imparting messages through data presentation. The trick is to try and portray facts in an objective manner that shows the entire picture necessary to make the correct decisions for improvement to the health services. The importance of goals and targets are emphasised for correct y-axis scaling. But this will be discussed in greater detail later. Try to see if you can notice how the y-axis is distorting the truth.

3. Line Graphs

Line graphs can only be used for quantitative data. These graphs consist of data points that are connected to each other by a line. The interesting thing is that these data points are the midpoints of the columns in histograms. This can be illustrated like this:
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Can you see where line graphs come from? The biggest advantage of line graphs is that you can show much more information by way of comparison without creating the impression of information overload. Line graphs are also the most powerful technique to illustrate trends over time.

Let us consider a comparison of four variables on one graph by these two techniques. We will be comparing the following four variables on Pulmonary Tuberculosis data over four quarters during the year 2000: Cure Rate (New Smear positives), Success rate (New Smear positives), Interruption Rate (New Smear positives), and Interruption rate (Re-treatment). First we will do the comparison by way of a histogram, and then by way of a composite line graph.

As compared to:


Can you see how it is easier to follow the changes a single variable undergoes on the line graph, as compared to the histogram? Therefore, it is also easier to compare any two variables. Which one would you use?

3. Cumulative Frequency Graphs

These graphs can be illustrated by a histogram and/or a line graph. At times it is necessary to illustrate cumulative coverage (total coverage over consecutive months) in striving towards a target. Let us consider immunisation coverage. Say for example, the national target is to have annually, fully immunised 90% of all children under the age of 1 year. As children are born throughout the year, and not all in one month of the year, it is necessary for you to maintain a monthly 90% coverage. Theoretically, you should then achieve a 7.5% overall coverage per month, so that it will add up to 90% over 12 months. Therefore, to see how you are doing in relation to the annual target, you need to add the coverage of the current month to the coverage achieved in all the preceding months. Then you will achieve graphs similar to the following:
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One of the greatest advantages of cumulative graphs is that it reflects continuous effort by health workers towards attaining a target. Therefore, negative circumstances out of the control of the health workers will not necessarily be overemphasized, that may attract unreasonable blame and/or concern. 

3. Scatterplots

If one would like to illustrate the relationship between two quantitative data sets or variables that might assist your audience in conceptualising implications of trends, then scatterplots are useful techniques to utilise. Although scatterplots (on its own) are not sufficient evidence to conclude that a causal link exists between two data sets, it can be extremely useful in suggesting reasons for data behaviour, or point the direction for finding solutions to problems. However, remember that these graphs can only be constructed when the two variables are both numerical in nature.

Let us consider an example where scatterplots may be useful. Over a period of twelve consecutive months, it was found that the number of Low Birth Weight (LBW) babies increased steadily. Upon inspection, it was found that the number of teenage pregnancies also increased over the same period. It was decided to plot these two variables against each other, and the following was produced:


Also notice the trend line added to the scatterplot. This would help your audience to interpret the illustration as a normal graph, rather than being intimidated by a set of unconnected dots within axes.

There are numerous other types of graphs that one can use to assist decision-making, but the aforementioned are the most commonly used. It is hoped that you will employ the use of these graphs to powerfully communicate the truth about the status of health services. But just as a wide choice of graphs is at your disposal, so too are many other data presentation techniques. The next important technique we will discuss, after the task, is mapping.

	Task:  Deciding on the best ways to present different types of data
Consider the following information provided and try to select an appropriate graph to illustrate it graphically:
(a)
You are provided with the following indicator values (cervical screening coverage) achieved for Happiness Clinic during the year 2017 from January to December:

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

2

4

3

5

6

1

2

2

3

1

4

5

(b)
You have received the indicator values achieved over all months of 2017, which compares measles immunisation dose received at 9 months coverage with fully immunised before 1 year of age coverage:

Indicator

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Measles coverage

5

2

9

7

4

4

4

3

9

8

5

2

Fully immunised coverage

4

2

8

6

4

3

3

3

9

7

4

1




3. Maps

Whereas graphs are very specific in the data it illustrates, maps can be much broader and summative of a wide spectrum of theoretically less related variables. For instance, you can not easily indicate geographic location of points where water pollution occur together with areas of increased diarrhoea incidence on a graph, but this is easy to illustrate on a map of the area of interest. Maps are therefore extremely important to describe underlying factors possibly related to the disease profile as described by graphs and tables in your district.


Maps do not always have to be drawn by sophisticated Geographical Information Systems (GIS) software programmes on computer. It can be drawn by hand, or existing maps can be acquired and relevant information can be added by hand. See how the maps above and below are both very useful and informative, yet are produced in technically very different ways.


Every district map should have all its facilities with their respective catchment populations indicated. Once this has been indicated, any other information that may be relevant could be added. Some of the following features may be of interest to your district (Bennett & Rohde, 1999):

· Population totals

· Water courses

· Hills, mountains, bridges, etc.

· Roads, walkways, and taxi routes

· Services available per facility

· Staff available per facility

· Schools

· Presence of Community Health Workers with their names

· NGO’s

· HIV/AIDS high transmission areas

· TB Prevalence per catchment area

Geographical Information System is a more sophisticated map and allows for indicators to be presented geographically.
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3. Diagrams and Mind Maps

Diagrams are very useful to explain and remember concepts. Some concepts are very important to understand before information usage can be maximised, but explaining these concepts may be difficult. Here diagrams can assist, in that pictorial representations allow each individual to interpret the concept(s) in a manner easiest to themselves. Powerful, yet simple, diagrams are also easy to recall in one’s mind when confronted with the same concept(s) in the future. Let us consider the concepts incidence and prevalence.

The following diagram clearly illustrates that incidence refers to new cases entering a pool of existing cases (prevalence). The water in the glass is already there or existing (prevalence), while the leaking faucet is introducing new water continuously (incidence) (Joubert, 1997).

.


Mind maps are ways in which a person can diagrammatically show many thoughts on a subject with its relation to many other individual thoughts. One way of drawing mind maps is by playing the Why? Game. A person, or preferably a group of knowledgeable people, start by writing the general problem down on a piece of paper. The next step is to provide possible answers to why that problem exists. All these possible answers are connected to the general problem with arrows, and then to each other where appropriate. For these possible answers, the question Why? is asked again. And so it continues until the why question is exhausted on every leg of the web. In illustration, we draw a mind map, with the aid of the Why? Game, on why there is such a high defaulter rate of TB patients (Joubert, 1997).


Can you see how useful this mind map can be in devising strategies to address the problem? So many possibilities arise for intervention. Surely this exercise would assist in steering efforts towards a solution and in so doing improving the service. Of course, this technique can also be successfully used to guide the development of annual situation analyses in a health district. 
3. Reports

The main purpose of any report is to share information with the reader. For this reason, it is imperative to understand (Health Systems Trust, 1997):

· Who is the reader?

· Why does the reader need to obtain the information contained in the report?

Remember that feedback is multidirectional. You are not only responsible for reporting to higher levels, but also to levels parallel and below you. As a result, who your audience will be, changes constantly. Therefore, thought must be given on how individual reports must be structured. Does it make sense to provide the same written report to the district manager and a community health worker? The community health worker may be illiterate, but just as much in need of feedback as the district manager. As you get to know your audience, you need to structure your reports in such a way that it would motivate the specific reader towards action. Remember, some people need a stronger catalyst than others! A written report is fundamental to communicating health information, and a good report carries a great deal of influence and status (Health Systems Trust, 1997).

Since reading lengthy reports is usually not enjoyable, it is your responsibility to try and make it as enjoyable and worthwhile as possible. This you can only accomplish if you are clear as to the reason(s) why the reader needs the information contained in your report. It cannot be overemphasised that special attention must be afforded to the preparation of reports that are explicit regarding findings and recommendations, so that these are helpful to the decision-making of health managers/professionals. Recommendations should take into consideration the local characteristics of the health system, constraints, feasibility, and usefulness of the proposed solutions (Health Systems Trust, 1997). Even if you are not an expert in the particular field, it would be possible to get such comments and/or recommendations through discussion with knowledgeable people. This means that it may prove necessary to consult widely before the final draft of a report is disseminated. The following rules of report writing have been proposed (Health Systems Trust, 1997).

· Simplify – Keep to the essentials.

· Justify – Make no statement that is not based on facts.

· Quantify – Avoid large, small, instead say almost 75%, one in three, etc.

· Be precise and specific.

· Inform, not impress. Avoid exaggeration.

· Use short sentences.

· Aim to be clear, logical, and systematic in your presentation.

Grammar and spelling errors can make reports very frustrating to read. Use the spelling and grammar checking tools on your word processor software. It is also a good idea to ask someone to proofread reports before they are disseminated. If you are writing reports that are not in your mother tongue, it may be a good idea to ask for assistance, and then to learn from your mistakes. In this way, your reliance on assistance will naturally diminish over time as your skills improve.

Some specific points to remember when writing reports include:

· Plan the layout of your reports carefully, before you start writing.

· Clearly number pages, headings, sections, etc. Also provide a contents page.

· Do not only provide a compilation of tables and graphs as a report. Try to highlight the main characteristics of tables and graphs through comments and possible explanations with suitable recommendations. Try to decide how much explanation would be suitable for the reader(s).

· Always check spelling and grammar.

· Consult as much as is required, both on technical content and general presentation style.

· Attempt to group related sections in logical sequence. This is more likely to capture and maintain the interest of your audience.

· Obtain appropriate advice on what needs to be included and excluded from reports.

· Try to be creative when reports are compiled without overdoing it.

· The title of the report must clearly describe its content.

The following sections will deal with some important aspects related to improving the usefulness and impact of presentations.

4 Proper Labelling of Charts and Graphs - The Dos and Don’ts
Common Mistakes 1  

• The single most common mistake is trying to include too many data sets onto a single chart/graph (CG). – For instance, if you asked a survey question and also asked for age, gender, and educational status, do not put into a single chart/graph. – You would create either two or three graphs. 
• For two in one:  You might graph both age and gender together for instance. 
• For two in one:  You might put age and educational status. 
• Or make a separate graph for age, gender and for educational status as they relate to your survey question.

Common Mistakes 2  

• The second common error is not correctly labeling the chart or graph. – In part this is due to the labeling used in computer programs such as MS Word.   – Even if the dialog box is labeled as Chart, if you constructed a graph indicate this both charts and graphs as figures. 
• What is the difference between charts and graphs? – In general, if you are constructing a ‘pie chart’, label as Figure 1 (if the first figure in your paper).   
• Use a chart when you are comparing the parts of a whole. – If you constructed a bar graph or a line graph the label should be Figure 1. 
• The graph is used to show comparisons.   
• The line graph should only show 1 comparison and is great for showing relationships that include time • The bar graph can show more than 1 (say 2).

General Comments on Labels 
· You MUST label correctly for each type of chart or graph.
· The title should include the following: – Use the term Figure (APA formatting requirement). – The number as 1, 2, and so on – A description of the chart or graph that is detailed enough that the audience knows is presented. 
· Should be capitalized, except for prepositions and articles (unless first word in the title). 
· In the format of a sentence without the verb included. 
The Pie Chart 

· Organize so that the largest portion is first, then proceed clockwise with each progressively smaller portion. 
· If the portions are too small, think about ‘collapsing categories”. This means you combine similar responses. 

· Note on the chart, you can label each portion by percentage (I could have chosen number instead). Only use percentage if you include the number of responses as a part of the title (e.g. n=25). 
· Note that there are three parts of the title: Figure, 1, and the verb-free sentence.

Graphs

· Graphs allow for comparisons 
· Bar graphs allow you to make more than one comparison using the same graph 

· Label the x-axis and the y-axis. 
· Include information on the numbers (or category name) for both axes.
· Note that there are three parts of the title: Figure, 1, and the verb-free sentence.

APA: TABLES AND FIGURES *Information on this handout is summarized from the Publication Manual of the American Psychological Association (American Psychological Association [APA], 2001).  Examples are fictional in content.  

Tables: 

Use tables for the purpose of simplifying text. A table with 2 or fewer columns and rows should be presented in text format instead of a table. In text, refer to every table.  Tell the reader what to look for, but only mention the major points of the table. Number tables in the order they are first mentioned in text. Do not write “the table above” or “the table  below.” Be consistent in the formatting and vocabulary of all tables when writing a paper.  Double-space the entire table. Ensure that your table title is brief but explanatory. Italicize the table title. Do not italicize the table number. Standard abbreviations and symbols, such as % or no. may be used in headings without further explanation. Ensure each column has a heading Capitalize only the first letter of the first word of all headings.  If a word is a proper noun, however, be sure to capitalize the first letter anyway. Notes are placed below the table. If the table is from another source, include a note below the table specifying whether it is from another source or adapted from another source.  e.g. “Note. From….” OR “Note. Adapted from…” OR “Note. The data in column 1 are from…” 

Placement of Tables and Figures: 

According to the APA (2002), the “typesetter lays out tables and figures closest to where they are first mentioned”  (p. 155). Tables and figures are sometimes placed in text close to where they are mentioned and sometimes placed at the end of the paper. 

Figures: 

A figure is any type of illustration other than a table (chart, graph, photograph, or drawing). Use figures to complement information in text or to simplify text. Number figures in the order they are first mentioned in text. Do not write “the figure above” or “the figure below.” Figures should be large enough to read easily (between 8 point and 14 point font with sans serif typeface) and  convey only essential information. The preferred typeface in figures is 12-pt Courier. Ensure that figures are simple, clear and consistent in presentation and vocabulary. Ensure data are plotted accurately and the grid scale is proportioned.   Place labels close to the identified item. Axis labels on graphs should be parallel to their axes. Captions include the figure title and a brief, but descriptive, explanation of the figure.   Double-space the caption and place it below the figure. The figure legend should be positioned within the borders of the figure. 

5 What are the main purposes of data visualization?

Data visualization encourages understanding

As mentioned earlier, the main purpose of any report is to share information with the reader or audience. Therefore, if the reader/audience does not understand the information reported on, it means that you have wasted your time compiling the report or other presentation. Since nobody is employed to waste time, it is imperative to construct presentations that are easily understood.

To assist you in compiling such presentations, you must know certain things beforehand. Three factors are important in this regard:

· The Reader/Audience,

· The Topic(s) under discussion, and

· The Purpose of the Presentation.

The reader/audience should be motivated to action by your report or presentation. For this reason, you must understand the language in which the presentation is made, and how familiar he/she/they would be with specific jargon related to the topic under discussion. If you wrote a report to the District Manager who has an Environmental Health background, it may not be a good idea to use clinical jargon related to personal health care. Rather motivate your reader/audience by using language that they are comfortable and familiar with. In the same way, your reader/audience may not understand fancy words used to describe/explain something, since the presentation may not be in everybody’s mother-tongue. Remember to try and be brief but clear, not prescriptive but encouraging.

Different topics under discussion call for different approaches. Some topics cannot be discussed in isolation, but needs to be complemented with further pieces of information and explanation. For instance, you cannot report a rise in Infant Mortality Rate (IMR) without commenting on a deterioration of socio-economic circumstances. IMR is a very complex matter related to, and dependent on, a multitude of factors. More importantly, certain sources of information require specific presentation techniques, as discussed earlier.

The purpose of the presentation is crucial. You have to understand why you are preparing a presentation. As has been illustrated throughout this module, information must lead to action. Hence, you need to try to decide/anticipate what actions could be necessary following your report/presentation. Would it be necessary to acquire more resources, to redistribute resources, to revitalise staff efforts, to revise work procedures, etc. All these potential actions would require different background information or supportive evidence, which would impact on the structure and/or content of your presentation. For example, if it is found that a specific clinic attains very low immunization coverage, it may be necessary to provide additional information in your presentation such as the patient/nurse ratio, the availability of vaccines, drop-out rates, accessibility of the service, etc. All this additional information would briefly be reported on to try and find a reason for the poor results, which in turn, would create understanding in the mind of the reader/audience that must act upon the information.

Appropriately structured presentations employing the correct techniques in its logical compilation must encourage understanding. However, logical compilation is dependent on linkages of related pieces of information.

Data visualization links pieces of information

Pieces of information presented must flow into one another. This makes reading or listening to presentations easier and more effective. One useful method in attaining presentations that follow a logical sequence is to draw a flow diagram before commencing compilation. This could even be added to the presentation by way of inclusion into the introduction. When doing a presentation for the purpose of finding a solution to a problem, the Why? Game, discussed under mind maps, could be of great use. Remember when you consider linking pieces of information that it is not only linkages between different variables that are important, but also linkages of the same variable over time or between facilities. Let us consider an example. You have noticed that the results of the annual antenatal HIV clinic survey in your district have been increasing over the years. You want to explain possible causes and implications of the phenomena by linking it with other available pieces of information. After consulting with the HIV/AIDS Coordinator of the district, you decide to include the following pieces of information in your presentation over the same period of time:

· Number of condoms distributed

· STI Incidence

· TB Incidence

· Teenage Pregnancies

· Emergency Contraception

Do you know why these additional pieces of information would be included? Give a reason for each variable’s inclusion.

Just like presentations should be constructed to encourage understanding, so it should be constructed to encourage action/intervention. The next section will consider a few key considerations in this regard.

Data visualization encourages action

Presentations can only be acted upon if it was understood and provided sufficient information. However, the most important factor to evoke action, is timeliness. If a rapid increase in diarrhoea cases occurs, it must be reported on as soon as possible. It will not be of any use if such an increase is reported three months after it has occurred and the situation has stabilised again. These old reports will only serve as a reminder that the information flow in your district is too lethargic to be responsive to community needs. For this reason, monthly routine data sets must be captured and processed extremely rapidly. Remember that it is very difficult to remain enthusiastic about stale information. 

A further important consideration involves the place/event at which presentation occurs. Would it be most suitable to present information at an appropriate meeting, workshop, routine written report, special meeting, etc.? One should remember that written reports are not always read thoroughly. This is especially true with lengthy reports. Therefore, it is a good idea to complement written reports with verbal reinforcement at appropriate times/events. Ensuring that Information Matters are standing items on District Management Team meetings, or other appropriate meetings, is one method by which verbal reinforcement could be accomplished continuously. Can you think of other ways in which you could accomplish continuous verbal reinforcement for every PHC programme? Since verbal feedback also has intrinsic disadvantages, it is important to also have written reports. These can serve as more detailed reference material, and as a recorded record of occurrences and/or inputs.

A factor usually overlooked in presentations, is the very important inclusion of reference points, such as national, provincial, or local targets, or comparative data between facilities and/or districts or over periods of time. These reference points are imperative for decision-makers to conceptualise situations. For example, if the facilities in your district maintain a pulmonary tuberculosis cure rate between 50 and 65 percent for extended periods of time, it may be construed as acceptable performance. However, if one refers to the fact that the national target is 85 percent, action would more readily be regarded as essential. Can you foresee the former occurring as a result of y-axis manipulation on graphs?

Finally, if information presented serves to evoke and justify actions by managers, it necessarily requires that accurate and valid data is presented. For this reason, you are urged to ensure the accuracy and validity of any data used in compiling presentations. Try to consider the impact of poor quality data on operational decisions, and possibly more importantly, on accountability. Could serious consequences possibly arise?

To conclude this chapter on presentations, the last section will provide you with a summarised list of key considerations when planning and compiling presentations.

Key considerations in planning and compiling presentation
The following list of key considerations has been provided as a guide for you when planning and compiling presentations.

· Do not clutter tables and graphs with too much information. Keep it simple and clear to understand.

· Summarise information in tables as a first step. Then be selective in what graphs you want to display. Do not produce graphs only because it looks pretty, always make sure that the graphs will convey an important characteristic or trend(s). Many flat-liner graphs are useless, unless it is the very point you wish to convey (i.e. that nothing significant is happening and needs to be addressed, or that data is clearly fabricated monthly).

· First test your presentations on colleagues to make sure they understand the concepts or recommendations clearly that you wish to convey.

· Make sure that you, yourself, understand every aspect of the data before you present it. You have to be prepared to answer any questions that may arise.

· Do not hand in graphs and tables without notes on them. Although it is said that a picture tells a thousand words, we must also realise that newspapers are not only photo albums.

· Remember that feedback is necessary in many directions, so pitch your presentations at the right level. Carefully consider the purpose of the presentation in relation to the reader/audience.

· Do not manipulate axes of graphs to produce a result that is over- or underemphasised. Stay objective and realistic in telling the truth. That is exactly why we are spending so much time and effort on ensuring the accuracy and validity of data– to be empowered to tell the truth.

· Don’t be afraid to be the bearer of bad news, and be proud to convey good news.

· Always try to insert a target amount to serve as reference for what the ideal should be. This helps people to gauge the output data no matter what scales are used on the axes.

· Be creative to ensure that people want to peruse your data presentations, but guard against overdoing it. For example, putting a map as the background to a graph causing the graph to be unclear. However, adding a trend line to a graph or smoothing out a line graph focuses your audience’s attention on trends better. Be aware of colour restrictions between images on the computer screen and printed results.

· Construct reports that are relevant to the reader’s needs and level of comprehension.

· Verbal reinforcement of written reports, and vice versa, may prove indispensable in eliciting action.

If the key considerations provided here are followed, you are likely to compile effective presentations. You also need to remember that reporting is a skill that gets developed with repetition and learning from previous mistakes.

	Task: Read the reading Using data to improve programs: Assessment of a Data Quality and use of intervention package for integrated community case management in Malawi. Hazel et al (2017)  Global Health Sciences and Practices Volume 5 Number 3 Published online 2017 Sep 27. doi: 10.9745/GHSP-D-17-00103  https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5620334/pdf/355.pdf
1. How was data visualization used to improve decision-making?

2. What are the challenges identified in sustaining data visualization interventions?


Another useful additional resource is https://www.measureevaluation.org/resources/training/capacity-building-resources/m-e-of-malaria-programs-1/session-12-data-presentation-interpretation-and-use/view
6 Interpreting Data
Before we can use information, we need to interpret the information we have gathered. Interpreting means making sense of things or understanding things. So we need to make sense of information, but what is information? We stated earlier that information is analysed data, usually indicators. This definition is true in most instances, but not all. Collated (aggregated) data can sometimes serve as information. Even raw data can at times serves as information. Try to think of instances when this might be the case before reading on.

In rare events, raw data can be meaningful information. Raw data can serve as information in instances where a very small number of events in itself conveys meaning. Let us consider an outbreak of dysentery. If 10 cases of dysentery were reported in your area, would you insist that an indicator be calculated first before you could make sense of the situation? Clearly not. The aggregated data in itself would suffice, because the very event of an outbreak of dysentery is sufficient information in itself. In such a case, it is not necessary to know the proportions; immediate action is all that is required. Similarly, if a single case of a haemorrhagic fever were reported in your area, you would have to act swiftly to prevent further infections. It would be ridiculous to insist on calculations to be performed with the one case. To revisit our definition of “information”:  mostly, we regard analysed data to be information, however, aggregated/collated data and, rarely, raw data can also be regarded as information.

The question may be asked, how do we make sense of things? The answer involves many ways. For instance, we can do the following four things:

I. Mix new information with old

II. Put new information in context 

III. Link up different pieces of new information

IV. Link up different pieces of new and old information
Mixing new information with old information usually occurs over time. We can relate the current situation with the situation as we have understood it to be previously. For instance, if we are provided new indicator values for an area every month, it means that we can look at the new indicator value we see and relate it to the value achieved for the previous month. We could ask ourselves whether it is better, the same or worse. Based on this assessment we can decide whether action is required. The same holds true for an annual HIV antenatal survey. When you get the information on prevalence figures for a particular year, you would relate it with the results from the previous years and assess whether it is going up, staying the same or going down. Similarly, targets can be seen as old information, because we have determined them in advance. Once we get indicator results (new information), we compare it with the target set previously (old information), and decide how we are doing.

Putting new information in context is crucial to understand it fully. If we had a large increase of trauma patients over December, we could probably explain it if we considered the context in which it occurred. Let’s assume that a certain hospital in a rural area recorded a high number of trauma cases over December. We know that the majority of the men living in the drainage/catchment area of the hospital are migrant labourers. They return over the holidays and abuse alcohol in celebration of the festive season. This results in an increase in violence and road accidents. As a result, the trauma unit is inundated with cases. We may also want to gauge how we are performing in relation to similar contexts (areas with the same characteristics and resources) and judge whether we are utilising our resources better, similarly, or worse.

You may have been provided with a report that illustrates indicator values achieved by an area for a specified time. If the indicators contained in the report is at all related, you may be able to make sense of the indicators by relating them to one another (remember what we did with scatterplots). For instance, let’s assume you are provided with a report on Tuberculosis. It states that the cure rates are very low. You also note in the report that a high defaulter rate is experienced and that a small proportion of the TB clients are treated by way of community DOT supporters. The prevalence of multi-drug resistant (MDR) TB clients is also very high. You can relate these pieces of new information by saying that the cure rates are low since many people default (do not complete their treatment) because their treatment is not supervised/observed daily by community supporters and this resulted in many cases of MDR TB.

We can also relate different pieces of new and old information to make sense of things. If we consider the latter example and we relate it to similar report received the previous year, we could say that the cure rates have declined, the defaulter rate increased and proportion of TB clients on community DOT support has diminished. For this reason, the increase in MDR TB has been seen. Now we have mixed the last two techniques to make sense of things, i.e. interpretation.

It is common for us to use a combination of the techniques described above. Also, the more we interpret things, the easier it becomes, because we gain more new knowledge that can be drawn on later to link with newer information. With practice, we also start making better linkages with other pieces of information acquired. This gives a greater mix of information and serves as better foundation to ground decisions on.

Given the above, interpretation of information is best done by a group of people working in the same environment, who share the same experiences. District Management Teams are ideal forums at which an exercise of this nature can occur. The benefit of group discussions not only allows for different points of view to be discussed, but leads to improved understanding and agreed upon action plans. Ultimately, one is faced with many different types of interpretations, and a decision will have to be made as to which the group universally accepts as the best interpretation. 

One would therefore have to consider which interpretation:

· made many linkages,  

· that are logical, correct, and sensible.

· answered important questions, and

· led directly to action.

· In practice in order to fully understand routine health information, the following questions should be asked and answered. Having done this one would have a very good idea of what the information actually means and one would be well positioned to use the information in proactive planning or other decision making activities.

1. Why have you produced the information/indicator?  

2. What does the indicator measure?

3. What is the actual measurement value?

4. Has the indicator been accurately measured?

5. What is the target value?

6. What is the normal range in the same, and in other, contexts? E.g.:


In South Africa



Urban



Rural


In the world



Best in the world



Worst in the world

7. How does it fit in with other information?

8. What is the local context?

9. What should you do about the situation?

10. How could you do this?

7 Session Summary
This session described some of the main presentation techniques that we can use to represent different types of data. It explained the need to label all meaningful elements in graphs, tables, maps and diagrams. This enhances the understanding of readers. We also mentioned that reporting should try to encourage understanding, link different relevant pieces of information and encourage action. In order to achieve this, you were provided with some key considerations for the planning and compilation of presentations.

It is true that the compilation of high quality presentation packages is hard work requiring considerable effort to produce. However, with practice and experience, it will become easier. The important thing to remember is that presentation of data should be the highlight of appraising all the effort afforded to collecting and analysing the data. It would not be fair to reward so many individual efforts with a poor end-product.
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