Unit 2 – Session 4

Analysis - Turning Data into Information



Introduction

Before you were introduced to the Case Study, we covered the checking of data for accuracy. Considering the information cycle, this is the last point at which we deal with data. After ensuring the accuracy of the data, one needs to turn it into information. As stated earlier in the module, we perform analysis to turn data into information. For our purposes, it is necessary to deal with the most common calculations that are performed on data in routine health information systems. These calculations are usually quite simple, but add a large amount of value to the data that we have produced. 

We will cover the need for analysis, constructs of calculations, the most common types of calculations and steps performed in analysis to produce indicators. The steps involved in analysis will then form the foundation for the exercises that you are required to perform. 
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Timing of the session

This session could take you up to five hours to complete. It contains two tasks. A good point at which to take a break would be after section 6.

1
LEARNING OUTCOMES OF THIS SESSION

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


	· Explain the difference between collation and analysis.

· Discuss the need to turn data into information.

· Understand the different constructs of indicators.

· Apply the categorisation to types of calculations.

· Apply the steps in analysis to the calculation of indicators.

· Explain the uses and assumptions underlying proxy indicators.

· Do basic calculations for the analysis of data.




2
READINGS

The readings for this session are listed below. You are expected to read all of the readings provided.

	Author/s
	Publication details

	Heywood, A, & Rohde, J.
	(2002). Using Information for Action. A Manual for Health Workers at Facility Level. Equity Project. Pretoria: 53 - 61.

	Lippeveld, T, Sauerborn, R. & Bodart, C. (Eds)
	(2000). Design and Implementation of Health Information Systems. Geneva: WHO: 133 - 135.


3
WHY DO WE NEED TO TURN DATA INTO INFORMATION?

This session deals with the function analysis. It follows on from collation and accuracy checking. Collation and analysis are therefore distinct in meaning and should be explained clearly. As mentioned in Session 1 of this Unit, collation puts different pieces of raw data together (this means that all the counts received from the points of collection are summarised). Analysis on the other hand, takes the raw, unprocessed data and transforms it into information. Therefore, raw data that is processed becomes 

Information. This processing stage we call analysis. To have information that we can use to improve the health services we offer we need to analyse the counts we generate everyday. So if information has to be produced according to the Information Cycle, we first need to establish why we need information in the first place.

We could ask the question, why don’t we just stop once we have data, and especially if this data is accurate? The simple answer is that information takes contexts into account whereas raw does not. We mentioned in unit 1 that an information-led routine information system must be endorsed. This means that facilities that provide a health service should use information to determine the health needs and -requirements of communities they serve and then they should respond to these needs appropriately. A further characteristic of information is that it helps us to standardise since different contexts are accounted for in calculations/indicators. This standardisation in turn, allows us to make comparisons and set targets that we can all strive towards. Let us consider an example that compares the usefulness of raw data with information. 

Data on the number of fully immunised children have been compared between three clinics – clinics Alpha, Beta, and Theta. As shown in the table below, clinic alpha recorded 210 children under 1 year fully immunised during the year. Clinics Beta and Theta recorded 601 and 102, respectively.

	Data Item
	Clinic Alpha
	Clinic Beta
	Clinic Theta

	Fully immunised <1 year old - new
	210
	601
	102


Considering these figures, who do you think achieved the best coverage in their communities? Clearly we cannot answer this question. The raw data (counts) provided did not take the context into account in which these clinics operate. In other words, the raw data did not take into account the size of the target population served by each. Therefore, although the same thing was counted by the three clinics, we were still not able to compare the figures. In other words, the data provided tells us what they did, but did not compare it with what they should have done. What we need to do is to put each of these figures into its contexts before we can make comparisons among the facilities. We do this by considering the target population of each facility and then we incorporate it into the count/raw data by doing a simple calculation. This gives us the following results:

	Data Item
	Clinic Alpha
	Clinic Beta
	Clinic Theta

	Fully immunised <1 year old - new
	210
	601
	102

	Target population <1 year old
	238
	905
	140

	Immunisation coverage (i.e. % of target population covered)
	88
	66
	73


Now can you judge which clinic achieved the highest coverage? Clearly we can, because we applied a standardised calculation (the same calculation) to all clinics which accounted for the context in which they operate. As you can see, it is much more useful to work with information rather than raw data, because we can compare ourselves with others, performance over time or predefined targets.

These standardised calculations that one needs to do to put raw data into context, produces what we call indicators. Hence, indicators are simple calculations that are standardised and is applied by everyone in the same way. This allows us to compare apples with apples.

Next, we will look at the construction of indicators.

4
CONSTRUCTS OF INDICATORS

The constructs of indicators can be shown as follows:

	Numerator 
× 
Units Operator

Denominator    
                        _




The constructs of indicators shown in the box above should remind you of fractions that you did during primary school. We have three pieces of data used in the indicators we calculate. These are a numerator, denominator and units operator.

Numerators are usually a count of an event that we are interested in. When we have a fraction (dividing one figure by another), the numerator is the value above the ‘divide by’-line. The denominator is the value underneath the ‘divide by’-line. The units-operator is the value with which we multiply the fraction to give a result to the calculation that is a whole number. Therefore, the answer we get is dependent on the units-operator we used in the calculation. Sometimes we use 100, 1 000, or even 100 000 as the unit operator. If we normally get small numbers resulting from our calculations, we multiply it by a figure suitable to make it a whole number. For instance, when we calculate indicators such as referral rate to doctor we use % or per 100, STI Incidence we use per 1000 population, and TB Incidence we use per 100 000 population. We need to mention that unit operators are sometimes prescribed by international convention so that we can make international comparisons. This means that an agreement was reached internationally to use a specific units-operator, so that the values can be compared between countries. 

Now that we know how calculations are constructed, we need to consider the two main types of calculations that we will be using.

5
MAIN TYPES OF CALCULATIONS

We generally distinguish between two types of calculations. In the first type we find that the numerator is not part of the denominator. Let us consider two examples that will illustrate this. At clinic Alpha, they want to know how many nurses they have in relation to the community’s size which they serve. They feel that they work harder than the clinic across town, and they have heard that this clinic has one nurse for every 50 000 people living in their community. Clinic Alpha has two nurses serving a community of 92 000 people in total. How do you think this calculation should be done?

	People in community    =      92 000     =      46 000 people per nurse

Number of nurses                 2    

                            _\




As you can see in the calculation, the numerator is not directly related to (or part of) the denominator. So, do you think that clinic alpha works harder than the other clinic? We can not definitely answer no. We would have to look at the utilisation of the clinics by the communities. This means, how are the clinics used by the communities? Frequently or infrequently? In our example, lets consider that the staff of clinic Alpha still feel that they work harder than the other clinic and therefore decided to calculate the nurse clinical workload. They heard that the other clinic sees 20 patients per nurse every day. Clinic Alpha’s Total PHC headcount was 917 and their amount of nurse clinical workdays was 29. How do you think we would have to calculate this indicator?

	Total PHC headcount/attendance    =      917     =      32 patients per nurse per day

Nurse clinical workdays available              29    

                            _\




Now who works harder? Clearly, Clinic Alpha’s staff does, if it provides similar services to that of the other clinic. The numerator is usually much larger than the denominator in these types of calculations where the numerator is not part of the denominator. Therefore, we do not have to multiply with a units operator because our answer is a whole number already. Note that in the two examples given up to now, it has not been necessary to multiply the fraction with anything. 

The other type of calculation (where the numerator is part of the denominator) is the most commonly used. Once again we will consider an example. At clinic Beta, they want to calculate how many people in the community they serve developed an STI during the year 2000. For the entire year they counted 1600 new cases with an STI. The total sexually active population is estimated to be 28 000. How do you think we should calculate this indicator?

	Number of new STI clients seen    ×     1000      =      1600    ×    1000

Sexually active population                                          28000            

= 57 new STI cases in every 1000 sexually active people




You need to remember that the denominator is estimated by including the population aged 15 years and older. This includes both genders. In this example, you can clearly see that the numerator is part of the denominator; or in other words, the numerator is a subset of the denominator. We can explain the term subset as follows: If you draw ten circles on a piece of paper, and assume each circle represents a sexually active person. Now draw a cross in two of the circles and imagine that the crosses represent STI’s. Therefore, the two STI cases are part of the ten, which makes it a subset of the bigger set. What percentage then has an STI? The numerator in this calculation (2), is not subtracted from the denominator (10) and is therefore part of it. Remember you need to times by 100, and your answer is 20%. It is worthwhile to note that the units operator for incidence and prevalence calculations is usually 1000. But for tuberculosis calculations, it is usually 100 000.

6
STEPS IN ANALYSIS

The function analysis is composed of various steps that we need to follow. These steps are easily applies to the calculations where the numerator is part of the denominator, but more difficult where it is not. We will go through the steps and apply them to a few examples.

1)
Identify the name of the indicator and think about it carefully.

2)
Deduce the numerator from the name of the indicator by identifying the event/condition that we are interested in. In other words, it is usually a count of the thing you are interested in as stated in the name of the calculation.

3)
Deduce the denominator from the numerator. This is usually the bigger set which the numerator belongs to. We can ask ourselves, in a best case scenario, or a worst case scenario, who would be eligible to get this?

4)
Make sure that the raw data you are going to use in the calculation are true (accurate). If the data is grossly inaccurate, it is worthless to perform the calculation because the indicator would be meaningless.

5)
Understand the units in which the calculation should be expressed. Hence, consider what it is you are interested in, and what is the units-operator.

6)
Determine whether the calculated value is good, bad, or average.

7)
Adapt plans and actions accordingly so that the problems areas can be addressed if necessary.

	TASK 1
 - APPLYING THE STEPS IN ANALYSIS TO EXAMPLES OF INDICATORS

Try to apply steps 1to 5 to the following indicators. You may assume that you have accurate data for each.

(a)
Male Urethral Discharge Incidence.

(b)
Teenage Delivery Rate.

(c)
Tuberculosis Voluntary Counselling and Confidential Testing Uptake Rate.




FEEDBACK

The first column in the table below shows the five steps that must be implemented in sequence, the second column gives the answer to each example, and the third column provides an explanation of the answer.
	(a)
Male Urethral Discharge Incidence

	Steps
	Answer
	Explanation

	1.
Identify the name of 
the indicator and 
think about it 
carefully.
	Male urethral discharge incidence
	This means that we are interested in one specific group in the population with certain characteristics. These include the fact that they must be males, they must be sexually active, and we want to know how many developed a new episode of urethral discharge, since it is incidence.

	2.
Deduce the 
numerator from the 
name of the 
indicator.
	Number of new cases of male urethral discharge.
	We are interested in the event where the health facilities saw new cases of male urethral discharge. Since this is what we are interested in, it forms the numerator. Hence, it tells us who did get the condition.

	3.
Deduce the 
denominator from 
the numerator.
	Sexually active males in the population (males 15 years and older)
	In a worst-case scenario, all the males that are sexually active could have developed the condition. Therefore, the context is all the people who could have gotten the condition.

	4.
Make sure the data 
is accurate.
	This is assumed.
	This is assumed as per instruction.

	5.
Identify the units 
operator so that you 
know how the 
answer must be 
expressed.
	× 1000
	As stated earlier, incidence and prevalence figures are usually calculated with the use of 1000 as the units operator. It means that the answer will be expressed as: (amount) out of every 1000 sexually active males developed a new episode of urethral discharge during the year.

	(b)
Teenage Delivery Rate

	Steps
	Answer
	Explanation

	1.
Identify the name of 
the indicator and 
think about it 
carefully.
	Teenage delivery rate
	The name suggests that we are going to calculate a proportion (usually expressed as a percentage). We are interested in deliveries to teenagers.

	2.
Deduce the 
numerator from the 
name of the 
indicator.
	Number of deliveries to teenagers
	The events that we are interested in, is the occurrence of deliveries to teenagers. The name of the indicator therefore tells us that we want to know something about deliveries to teenagers.

	3.
Deduce the 
denominator from 
the numerator.
	Total births
	In a worst-case scenario, all the deliveries could have been to teenagers. Therefore, they are a subgroup of all women who delivered babies.

	4.
Make sure the data 
is accurate.
	This is assumed.
	This is assumed as per instruction.


	5.
Identify the units 
operator so that you 
know how the 
answer must be 
expressed.
	× 100
	This indicator is a rate or percentage. This is the same as saying per 100 and is expressed as a percentage of all deliveries. Therefore, the answer would be: (amount)% of all deliveries were to teenagers.

	(c)
Tuberculosis Voluntary Counselling and Confidential Testing Uptake Rate

	Steps
	Answer
	Explanation

	1.
Identify the name of 
the indicator and 
think about it 
carefully.
	Tuberculosis Voluntary Counselling and Confidential Testing Uptake Rate
	This is a long name that tells us many things. Firstly, it denotes that tuberculosis clients are under consideration. Secondly, it tells us that VCCT was offered to them. Further, it tells us that they could have taken up the offer, or rejected it (uptake). Finally, this is also a rate and denotes that it will be expressed as a percentage.

	2.
Deduce the 
numerator from the 
name of the 
indicator.
	Number of tuberculosis clients who accepted VCCT
	We are clearly interested in the event where tuberculosis clients accepted the offer of VCCT. Although it is more important to know how many declined, we can deduce this later.

	3.
Deduce the 
denominator from 
the numerator.
	All new tuberculosis clients
	All tuberculosis clients should be offered VCCT upon receiving confirmation that they have tuberculosis. This means all new clients should be offered the service. In a best-case scenario, these are the people who would accept the offer.

	4.
Make sure the data 
is accurate.
	This is assumed.
	This is assumed as per instruction.

	5.
Identify the units 
operator so that you 
know how the 
answer must be 
expressed.
	× 100
	We have learnt from the name that we are dealing with a rate which is usually expressed as a percentage. Therefore we know that we must multiply by 100 and it means the answer could be expressed (amount) in every 100 new TB clients who are offered the VCCT service, end up accepting it.


Also try to apply these steps to the names of other indicators available in your district. Then see if your answers match the calculation definitions assigned to each.

7
PROXY INDICATORS

It happens at times that the routine health information system can not cater exactly for the information needs of managers due to various reasons. Some data elements would be too difficult to measure, or measuring the data element does not fit the logistics of the routine information system. When these situations arise, we try to solve the problem by using proxies. This means we use something that would give a similar result. Unfortunately, for us to do this, we usually have to make certain assumptions that are not always correct. Nevertheless, it is the best way in which we can get the data and therefore have to be satisfied that we will not get 100% accurate results. As long as the margin of error is acceptable, we can use the results of proxy indicators with confidence.

Consider the following example of a proxy indicator. We want to know, on average, how many times each antenatal client visits the services during the pregnancy. This is important to know, because we need to monitor the pregnant women to make sure complications are avoided or referral of high-risk pregnancies can be made early in the pregnancy. To get an accurate account of the average number of antenatal visits per antenatal client, one would have to follow each client and count the number of visits. The number of visits by each client would then have to be added up and divided by the overall number of visits. This is not possible to achieve from a logistical point of view, because we count groups of people per month and report the results anonymously. This means that individual behaviours are lost in the system. For this reason, we need to use a proxy measure. We assume that the number of antenatal clients entering the health service remains more or less constant from month to month. This means that the same number of antenatal clients who join or enters the health service for the first time during the pregnancy, are leaving the service because they have given birth or the pregnancy ended unsuccessfully. In other words, this can be compared to a factory conveyor belt. New materials to build the product are added to the conveyor belt at the same rate as final products leaving the conveyor belt. At any one time, there are a certain number of products or materials on the conveyor belt. Similarly, all new antenatal clients entering the health services in a particular month represents the total number currently using the antenatal health services. Therefore, all the visits seen would be representative of the total amount of visits that each client uses the service during the pregnancy. In this way, we can add the new visits to the follow-up visits and say that this represents the total number of visits/attendances that will take place for a cohort of antenatal clients. This figure (representing total visits during the pregnancy) would have to be divided by the number of antenatal clients currently in the health service. We said that the latter is represented by number of new visits. Hence, the calculation is as follows:

	Theoretical assumption
	Application to real life

	Total visits by a cohort of pregnant women

Size of cohort


	First visits + Follow-up visits

First visits


The most important consideration when devising proxy indicators is to make sure that the assumptions we base the calculations on is valid. This can be checked by consulting other pieces of data or information that are either:

· in the routine information system already – such as in our example we need to ensure that the number of births are more or less similar in each month of the year, because would show a constant and more or less equal addition- and attrition rate.

· or available from surveys or other research studies – we may want to consult cohort studies or other household surveys to make sure that the results we are obtaining is within an acceptable range or error margin from the true value.

If we do not have any other reliable source to consult, we must make sure that the assumptions are rational and can be defended with a high degree of confidence before we embark on the use of proxy indicators. See if you can identify any proxy indicators in the indicator set of your district.

	TASK 2
 - PERFORMING CALCULATIONS IN THE CASE STUDY

Look at the Case Study that you have been provided with in the reader. Try to complete all the open spaces with the calculations necessary. Compare your answers with the complete Case Study provided at the end of the reader. If you found errors in your calculations, consult the formulae provided below. (Hint: consult the glossary provided in the previous session)




FEEDBACK

Page 1 of the Case Study:

Percentages for female population aged 15 – 49 years:

· Take the number of female population aged 15 – 49 years and divide it by the total population provided for the district and multiply the answer by 100.

Percentages for population over 60 years

· Take the number of population over 60 years and divide it by the total population provided for the district and multiply the answer by 100.

Page 2 of the Case Study:

Percentages for number of people living in overcrowded houses:

· Take the number of people living in overcrowded houses and divide it by the total population provided for the district on page 1, and multiply the answer by 100.

No of people dependent on public health services:

· Take the total population and subtract the number of people on medical aid.

Percentages for number of people dependent on public health services:

· Take the number of people calculated to be dependent on public health services and divide it by the total population for the district and multiply the answer by 100.

Page 3 of the Case Study:

Crude birth rate:

· Take the number of live births and divide it by the total population. Multiply the answer by 1000 as per definition.

Percentages for teenage births:

· Take the number of teenage births and divide it by the number of live births and multiply your answer by 100.

Teenage fertility rate:

· Take the number of teenage births and divide it by the number of teenage females in the population between the ages of 15 and 19 years. Multiply your answer by 1000.

Incidence of stillbirths:

· Take the number of stillbirths and divide it by the number of live births and multiply your answer by 1000.

Infant Mortality Rate:

· Take the number of infant deaths and divide it by the number of live births. Multiply your answer by 1000.

Page 4 of the Case Study:

Percentages of infant deaths due to Pneumonia:

· Take the number of deaths due to pneumonia and divide it by the total number of infant deaths. Multiply your answer by 100.

Infant deaths preventable using existing resources:

· Here you should extract the following, add the numbers in the columns and calculate the percentages:

· Birth complications

· Pneumonia

· Diarrhoea

· Other infections

Page 5 of the Case Study:

Percentages for pneumonia:

· Take the deaths due to pneumonia and divide it by the total number of deaths and multiply your answer by 100.

All other causes:

· Subtract the sum of all causes of deaths provided from the total number of deaths.

Percentages of all other causes:

· Take the calculated number of deaths due to all other causes and divide it by the total number of deaths. Multiply your answer by 100.

Page 6 of the Case Study:

Percentages for children fully immunised before 1 years old:

· Take the number of children fully immunised before 1 years old and divide it by the number of live births and multiply the answer by 100.

Incidences of malnourished children <5 years old:

· Take the number of malnourished children <5 years old (new cases) and divide it by the number of population under 5 years old. Multiply your answer by 1000.

Page 7 of the Case Study:

Incidence rates of tuberculosis:

· Take the number of people who developed Tuberculosis and divide it by the total population. Multiply your answer by 100 000. Remember, we stated earlier that incidence and prevalence rates for Tuberculosis always uses 100 000.

Cure rates of Tuberculosis:

· Take the number of people cured of Tuberculosis and divide it by the number of people who developed Tuberculosis and multiply your answer by 100.

Cure rates for new cases of Tuberculosis:

· Take the number of new Tuberculosis cases who were cured and divide it by the number of new cases of Tuberculosis. Multiply your answer by 100.

Cure rate for repeat cases of Tuberculosis:

· Take the number of repeat Tuberculosis cases who were cured and divide it by the number of repeat cases of Tuberculosis. Multiply your answer by 100.

Page 8 of the Case Study:

Percentages of babies seen within 10 weeks of birth:

· Take the number of babies seen within 10 weeks of birth and divide it by the number of live births. Multiply your answer by 100.

Incidence of cervical screening aged 30+:

· Take the number of women aged 30+ screened for cervical cancer and divide it by the population of females aged 30 years or more and multiply your answer by 1000.

Percentages of first (booking) antenatal visits before 20 weeks:

· Take the number of first (booking) antenatal visits before 20 weeks and divide it by the number of first (booking) antenatal visits. Multiply the answer by 100.

Percentages of births who had at least one antenatal visit:

· Take the number of first (booking) antenatal visits and divide it by the number of live births. Multiply the answer by 100.

Page 9 of the Case Study:

Numbers of nurse workdays:

· Take the number of nurses and multiply it by 250. This assumes that there are 250 working days in a year.

Number of people per doctor:

· Take the total population and divide it by the number of doctors.

Number of dependent people per doctor:

· Take the dependent population and divide it by the number of doctors.

Page 10 of the Case Study:

Numbers of patients seen per nurse per day:

· Take the number of patients seen by nurses and divide it by the calculated number of nurse workdays.

Numbers of visits per person dependent on public services:

· Take the total number of patients seen and divide it by the number of population dependent on public health services.

Percentages for TB daily DOTS visits:

· Take the number of TB daily DOTS visits and divide it by the total number of patients seen. Multiply the answer by 100.

Percentages of curatives seen by nurses as percentage of all curatives:

· Subtract the percentage of all curatives seen by doctors from 100.

Page 11 of the Case Study:

Cost per patient visit:

· Take the total recurrent expenditure and divide it by the total number of patients seen.

Expenditure per person per year:

· Take the total recurrent expenditure and divide it by the total population.

Expenditure per person dependent on public services:

· Take the total recurrent expenditure and divide it by the population dependent on public health services.

Cost of activating a first-line health care worker per year:

· Take the total recurrent expenditure and divide it by the number of first-line health care workers. (Hence, for the denominator you need to add the number of doctors, nurses and pharmacists).

8
SESSION SUMMARY

This session showed you the difference between analysis and collation. It also introduced you to the main types of calculations that we do to produce indicators. These calculations are necessary for us to make comparisons. Otherwise we will not be comparing apples with apples. This means that the calculations would also have to be standardised, otherwise we will still not be comparing the same things between areas. Also, these calculations consist of different parts (constructs) that can be determined if we follow some sequential steps. These steps must be practiced and will become clearer the more you practice them.

The two final steps in the sequence are the things that provoke action. We have not delved much into these steps because the final step has been referred to often in the first unit of this module. The second last step requires you to have a reference point, otherwise it is difficult to gauge whether the indicator values achieved are good or bad. There are different reference points that one can use. These include values achieved over previous months, comparisons with similar areas, or comparison against predefined targets. Targets will be discussed in the next session.
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