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Introduction
This session describes some data collection tools but the focus on your own context where you are expected to reflect and develop an understanding of the complexities in the processes of data collection and data collation.
Session Contents 

1. Types and uses of data collection tools

2. Sources of information for health management information systems

3. Sources of information for health workforce

4. Common problems associated with data collection tools

5. Data Collation
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:

· Define the process of data collection.

· Review the different types and uses of data collection tools available.

· Identify common problems associated with data collection tools.
· Assess the design of data collection tools
· Identify different sources of data

· Analyse the advantages and disadvantages of different sources of data

· Review the process of data collation

· Describe the challenges associated with data collation 


Readings 
· WHO. (2010). Monitoring the building blocks of health systems: a handbook of indicators and their measurement strategies. WHO Document Production Services. Geneva.   Switzerland. https://www.who.int/healthinfo/systems/WHO_MBHSS_2010_full_web.pdf
1 Types and uses of data collection tools
In order to compare data and information between facilities, districts, provinces and countries, each has to collect the same data elements using the same definitions. This means that data collection has to be standardised. However frequently a facility or district would like to collect some data in a way that is more meaningful and relevant to them, but in doing so they would collect data differently to other facilities or districts. Where possible facilities or districts should be allowed the flexibility, to do so. 

Both of these desires can be accommodated by agreeing to collect some data which everyone agrees is useful. Everyone is then be free to collect any other data which they find useful for their situation but which is not that interesting to others. To allow a system like this to work the amount of data which is common to all must be as small as possible because everyone has to collect it. Fortunately the common data can be kept small as the further one is from the point at which data is collected the less detailed data one requires. Data needs decreases as one goes higher up the hierarchy (level). This means that for each level of service (facility; district; provincial; national) an Minimum Data Set has to be agreed upon. At each level the Minimum Data Set must include all the data elements of the Minimum Data Set at the level above. 

See diagram below for an illustration of these points

The Information Filter


The information filter demonstrates to us the different levels in a health system and that at each level different data is being collected, depending on the needs at that level. At each level of this filter different sets of data are being collected, but only a core group of the data (the Minimum Data Set) is being sent to another level. Before starting to collect data, you first need to know at which level you are and what your needs are. You would want to know what you are going to collect, how you are going to collect it and also how you are going to put the data together, before sending it to another level or somewhere else on the same level. Important here, is that the data collected at a particular level, should provide information that can help in addressing the needs at that level and it should include all data required for the Minimum Data Set at the level above.     
An information pyramid demonstrates to us the different levels in a health system and that at each level different data is being collected, depending on the needs at that level. The different levels of this pyramid are the following: Community level, District level, Provincial level, National level and International level. At each level of this pyramid different sets of data is being collected, but only a core group of the data is being sent to another level. Before starting to collect data, you first need to know at which level you are and what your needs are. You would want to know what you are going to collect, how you are going to collect it and also how you are going to put the data together, before sending it to another level or somewhere else on the same level. Important here, is the data that is being collected should provide information that can help in addressing the needs at that level.

What is data collection?

Data collection is the recording of activities at a specific point/place. One decides on what data to collect (categories of data) and on how to collect the data (simple, quick and user friendly). To be able to record these activities, different collecting tools are needed.

To collect the data you will have to:

· Decide on exactly what data element you will collect yourself

· Provide a standardised definition of each data element

· Decide who will collect each data element

· Decide how each data element will be collected

· Provide a set of user-friendly data collection tools (ticksheets, registers etc)

· Decide on how often the data will be collected

· Ensure the data collection activities fit in with work practices (the logistics of data collection)

· Ensure that the data collection activities are designed to minimise the likelihood of errors

· Train the health workers to complete the data form

Standardised definitions of data elements

Every data element has to have a clear, easy to understand and agreed upon definition (description), so that people know what actual data they should collect.  An example of a data element where there is little agreement is ‘teenage pregnancies’; some think it should be pregnant teenagers under the age of 18 years of age, others think it should e pregnant teenagers under 20 years of age.

An example of a data element that is difficult to understand, is “Children under one year of age who are fully Immunised”; people find it difficult to understand the concept of fully immunised. It is supposed to mean a child who has had all the recommended immunisations before she is one year old. However to some people it seems to mean all children <1 year who had the full (correct) combination of immunisations recommended on a particular visit. In the best case scenario the definition would be obvious to everyone e.g. numbers of clinics, numbers of births etc.

Standardisation simply means that everyone everywhere uses the same definition. Data elements could be standardised to a district, which means that everyone in the district use the same definition; but people outside the district may use a different definition. Or they could be standardised to a province, or a country, or to the whole world. An example of this would be the number of infant deaths; this is the same everywhere in the world. 

2 Sources of information for health management information systems

Task: Identify data collection tools

In your health management information systems what data collection tools do you know of?

Feedback
The main tools available for data collection could include:

Individual Patient based Data Collection Tools

Folders 

Clinic cards

Patient held records 

Patient held cards e.g. “Road to Health cards”

Combination of patient based and group based Data Collection Tools

Registers (mainly used for short to medium term follow-up of patients)

Birth register

Malnutrition register


Tuberculosis register


Immunisation register


HIV/AIDS register

Forms (mainly used to collect detailed data) 

Birth notifications


Death notifications


Infectious disease notifications

Tick-registers

For collecting a combination of routine monthly data and individual patient data; 

Individual data is obtained by looking at an individual patient along a particular row of the tick-register to see what was done for him/her. 

Summarised monthly data are obtained by adding up the various columns that correspond to a data element.  

Lists

Staff establishment lists and work attendance sheets

Staff training courses lists

Group Based Data Collection Tools

Ticksheets 


Facility routine information

Lists


Facilities location, size and state of repair lists

Equipment and furnishings list

Prescription dispensing counts

Financial accounts

Operating income and expenditure summary accounts

Capital income and expenditure summary accounts

Surveys

Housing (numbers, types, over-crowding)

Municipal services (water provision, sanitation systems)

Data commonly gathered from other sources

A list of common data sources and the types of data useful to health services, which they collect, are provided below:
Population Census (Central Statistical Services)


Data on population and associated socio-economic conditions 

Home Affairs Offices


Data on deaths and causes of deaths


Data on births 

State Mortuaries


Data on unnatural deaths

Police Stations


Data on assaults


Data on motor vehicle accidents

Universities and Research Institutes

Special Surveys

Other research 

Financial systems databases (of health departments)   

Income and expenditure   

Private sector health services and Non-Governmental Organisations


Same routine information as that collected at facilities in the public sector 

Advantages and disadvantages of different sources of data

	ADVANTAGES
	DISADVANTAGES

	                                                  HOSPITAL CLINIC RECORDS

	· Regular, monitored, fits into overall system.

· Basic information re: community.

· Information on individuals, families and communities.

· Shows health trends.

· There is a statutory obligation to keep records.
	· Too much data, taking too long to collect.

· Poor feedback and communication.

· Very seldom analysed.

· Single geographical area.

· Information from health sector only.

· Only as good as record-keeper.

· Only clinic visits are covered.

· 

	                                                             STATISTICAL DATA

	· Enables tracking of major trends.

· Background information on broad social conditions.

· Can go back to see trends.


	· Not always accessible.

· Causes of death not known.

· Incomplete statistics.

· Is not fed back to role-players.

· Not always reliable.

	                                           OTHER DEPARTMENTS OR ORGANISATIONS

	· Gives more comprehensive picture.

· Gives inside story on community profile re: political power, cultural influences.

· Can provide information on perceived community needs.
	· Limited data / Not easy to access.

· Unknown reliability.

· Subjectivity (influenced by personal agendas).

· Systems not compatible (age, standards).

· Poor training in interpretation and use.

	                                                    HEALTH INFORMATION SYSTEM

	· Good source.

· Linked up to other processes.

· Can be interpreted locally.

· Can empower people.
	· Limited e.g. TB.

· Questionable accuracy.

· Needs intensive training of health worker.

· Feedback and interpretation problematic.

· Lack of incentive to analyse data locally.

	                                                                             ANNUAL REPORTS

	· Profile of needs and provision of services.

· More textured than statistics.

· Gives direction to other sources.
	· Poor analysis.

· Biased and not always inclusive.

· Too broad - summary.

· Out of date due to lengthy production time.

· Boring/not user friendly so not read.

	INTERNET

	· Huge source, instant access to e.g. literature.

· Point of comparison e.g. international.
	· Limited facilities for access.

· Developing world less well represented.

· Not always up to date!

	TEXT BOOKS

	· Expert information.

· Identify broad range of problems.

· Provides models/formats.
	· Out of date.

· Not always applicable.

· Too much text.

· Theory does not inform implementation.

· Costs/availability.

	RESEARCH PROJECTS

	· Current information.

· Time saving (if relevant).

· Can be specific to a problem.

· Pilots/demonstration projects.
	· Costly and unsustainable.

· Not always applicable or relevant.

· Takes time so not often up to date.

· Author biased.

· Creates expectations.

	DISTRICT HEALTH PROFILES

	· Readily available.

· Gives “bird’s eye” view.

· Provides leads to other sources.
	· Questionable accuracy and reliability.

· Questionable validity of outdated profiles.

· Takes time to keep updated.

	JOURNALS

	· Current information.

· Can get back numbers (old copies).

· Summarised.

· Different points of view.
	· Difficult to access.

· Can be biased.

· More academic than practical.

· High volume.

	SURVEYS

	· Cost effective.

· Focused/specific, pick up hidden information.

· Can be spread over large areas e.g. national.

· Correctly planned, much more comprehensive.
	· Once-off information.

· Influenced by questionnaire.

· Might not empower people.

· Create expectations.

	CENSUS

	· Gives provincial/national picture.

· Standardised denominators & baseline data.

· Can compare with e.g. international data.

· Useful for planning.
	· Not available until years later.

· Expensive.

· Creates expectations.

· Unknown reliability.


Adapted from Source: https://www.who.int/healthinfo/systems/WHO_MBHSS_2010_section2_web.pdf
3 Sources of information on the health workforce 

Effective monitoring and evaluation of human resources for health in countries requires the development of an agreed core set of indicators and their means of measurement to inform decision-making among national authorities and other stakeholders. Diverse sources that can potentially produce relevant information exist even in low-income countries, such as population-based sources, health facility assessments and routine administrative records (4, 5, 7–11). In many countries, comprehensive data on human resources are not available in any one repository. This means that any attempt to determine the size and core characteristics of the health workforce requires some level of analysis and synthesis of available information from multiple sources. The use of information from a variety of sources should, in principle, increase the options for measuring and validating core health workforce statistics. (WHO,2010:25).
	Task: 

1. Read WHO. (2010). Monitoring the building blocks of health systems: a handbook of indicators and their measurement strategies. WHO Document Production Services. Geneva.   Switzerland. P25-29 https://www.who.int/healthinfo/systems/WHO_MBHSS_2010_section2_web.pdf
2. Summarise the advantages and disadvantages of sources of information on the health workforce.


4 Common problems associated with data collection tools
Heywood and Rhode (2002) identified problems that are often found with the use of the different tools used to collect routine health information:

· Births and Deaths

Undercounting is frequently noted because the parents of newborns are required to return the forms to the Department of Home Affairs. Death forms are usually completed with very vague diagnoses indicated. This frequently causes the largest group of deaths to be classified as unspecified/unknown. 

· Patient Record Files

Patient record files that are kept at health facilities are usually poorly filed and often get lost. Also, poor filing systems make the retrieval of patient cards time consuming and stifles the flow of patients in busy health facilities. As a result, new files are often opened for patients who already have a file; because it just could not be found, or could not be found quickly enough. This does not lead to double counting, but defeats the purpose of the patient record card, which is to maintain a history for the patient. Similar problems could also arise when patients use different health facilities during the course of their lives. A further problem that results from these files is incomplete or illegible entries that make data contained in the files useless. 

· Tally Sheets

For group-based data, the tally sheet is the most useful data collection tool. The only major problems that can encountered with tally sheets are related to incorrect design. Errors in design could lead to the following:

· Difficulty in adding all the tallies.

· Loosing one or more pages if the tally sheets span numerous pages.

· Insufficient tallies provided per data element could lead to undercounting or use of various tally sheets in the same month that increases the chances of one getting lost.

· Incorrect inclusion of data elements that are related to conditions that must, and will be, followed up by the health services.

· Tallies made could be unclear if the tally rows are too small. This would lead to incorrect aggregation.

· Registers

Incomplete completion of registers could lead to a great waste of time since pertinent data required for follow-up of cases could be lost. This is a very real possibility since the completion of registers are usually very time consuming. Also, if the district health services/health facility does not possess the necessary resources to conduct the follow-ups, then the effort that went into completing the register was wasted. 

· Tick Registers

These data collection tools are hybrids between tally sheets and registers. They are generally of very limited value. The tick registers usually do not practically allow follow-up of patients, because no space is provided for name and address. Tick registers are also used to aggregate data.
All data collection tools should have these characteristics. They should be:

· Simple

Data collection tools must be simple and require as little time to complete as possible. If the tools are not easy to use, it is unlikely to be used consistently. The tally sheet is particularly well suited to be developed in a simplistic manner. It has also been said that the ideal situation would be to see every health facility with only one data collection tool per staff member, i.e. each staff member having the same type of data collection tool. 

· Unique

Each data collection tool should be designed to collect data that is not collected by any other tool in use. If the same data is being collected with different tools, the time of staff are not utilised correctly. 

· Relevant

Data collection forms should only contain data elements that are relevant to the health facility that needs to provide the data. If many irrelevant spaces are provided for services they do not provide, it could lead to errors in recording data. For this reason, data collection forms should be customised to each point of collection. In example, if a particular health facility does not provide antiretroviral therapy, they should not be provided with data collection tools that enquire about these services. It has been found that health facilities try to fill all spaces on data collection forms, and if certain data elements do not appear relevant to them, they may rationalise the inclusion of some figures in them anyway. Otherwise, they fear, they would be accused of returning incomplete data summaries.

· Clear

Certain information units try to clutter as many data elements into one sheet as possible to save on printing costs. This leads to very ‘busy’ data collection forms and facilitates entries into incorrect fields. Sufficient space should be available on data collection forms and the layout of entry spaces should also receive attention. 

· Accessible and available

Data collection tools are usually produced in bulk and stored at a central location. Producing these tools is expensive and could be subject to budgetary constraints. Therefore, the points where data is collected could run out of the tools with the result of undercounting.

It has also been seen that data collection tools are often stored at a central location, which makes rapid delivery of tools difficult, especially in instances where the number of registers required have been underestimated. An order would then have to be lodged with the central level and transport for delivery would have to be arranged. This could also lead to a situation where no tools are available at the point of collection, for extended periods of time, resulting in undercounting.

Patient record cards that are stored at the health facility must be filed in an effective way and sufficient staff should be available for this purpose. If the record cards are not easily retrievable, it could cause more harm to the smooth operation of health services than good. Some countries also sell patient record cards to recover some of the costs of producing large quantities. If these are not affordable to the communities, the data collection tools are not accessible.

	Task: Assessing the design of data collection tools 

In your district, or any other district, access some data collection tools used by the health facilities. Assess these forms and determine whether they are:

a) Simple

b) Unique

c) Relevant

d) Clear

e) Accessible and available



Feedback
Some guiding questions that may assist you in your assessment are:

a) Do data collectors find the data collection tools easy to complete? Are similar 
data items grouped together? How many different data collection tools do they use? How long does it take to complete the data items in the different tools? Is the layout of the form appropriate to enhance periodic summarising?

b) Are the same data items collected in different data collection tools?

c) Do the forms have many data items that are not relevant in relation to the 
services provided at many health facilities?

d) How clear is the layout of the forms? Are incorrect entries likely to be made due to the limited space available? Can full entries be made or is the space provided too limited?

e) Are the forms accessible and available on a continuous basis? Are the forms produced in bulk and stored at a central location? What are the logistical 
problems with this? Do patients have to purchase their patient record cards? What happens if they cannot afford them?

The following set of guidelines can be used to ensure accurate data collection.

· Provide a set of user-friendly Data Collections Tools 

Each of the tools above could be either user-friendly, or user-frustrating, or a combination of both. To be user-friendly data collection tools should:-

· Be Appropriate for the type of data being collected (as detailed above)

· Be Clearly laid out 

· Be Large enough for easy identification of the data elements

· Allow for easy completion 

· Involve as little writing as possible

· Be able to be completed using very little time

If the data collection tools do not have the above properties then they will be difficult and time consuming to complete, resulting in staff either completing them incorrectly or incompletely. A data collection tool can be said to be absolutely user-friendly when it is as easy to complete properly and accurately, as it is to complete improperly and incompletely.  

· Provision of training to Health Workers

Health workers would have to be trained on:-

· Definitions of the data

· Completion of tick-sheets, registers tick-registers, and forms see exercise 3 

· Rationale for collecting the data

· Decide on how often the data will be collected 

Most routine data is collected daily. Data collected daily is however usually reported on monthly or quarterly. Data could also be collected via surveys at regular intervals.

· Ensure that data collection activities fit in with work practises (the logistics of data collection)

The data collection should not cause health workers to change the way in which they work, just so that they are able to provide data. Rather the data collection activities should neatly fit in with the other work of the staff. 

· Ensure that data collection activities are designed to minimise the likelihood of errors

When forms are user-friendly then errors tend to be minimal as it is easier to complete the form and people are motivated to complete the form properly. When the data is used in analysis and decision making, then people are more motivated to collect the data accurately. 

5 Data Collation
As you have seen, at the point of collection, tools are used to collect data. Once these tools have been completed for the specified collection interval, whether weekly, monthly, quarterly or annually, as is usually the case, the data they hold need to be processed, i.e. summarised, checked for errors and analysed. The remaining sessions of the unit will deal with checking and processing procedures. For now, we will examine the summarising, or collation, of data. 

What is collation?

Collation is putting similar data from different sources together. It is also about adding the data that was recorded. In most of the cases data gets collected on a daily basis and collated on a weekly or monthly basis.

In a nutshell, collating data involves putting similar pieces of data together, and adding them. Were we analysing, we would perform further calculations; collation stops at adding. Consider, as an example: A district with ten health facilities aims to collect counts of new STI episodes (i.e. new patients seen). Within a given period, a month for example, each health facility adds together the STI clients seen by each staff member to obtain the overall count for the health facility. This grouping of numbers seen by the staff members of the health facility is known as collation. At the end of the month, the health facility would supply the sub-district information unit with a summary of the counts for the month – i.e. the total count for all new cases seen by all the staff. In other words, a single figure for each health facility is sent to the sub-district information unit. Having received collated figures from each health facility in the sub-district, the sub-district information unit summarises and adds the collated figures from all the health facilities in the sub-district to arrive at a single figure for the sub-district, before sending it on to the district information unit. Similarly, if so required, the district collates the figures received from all the sub-districts in the district before sending a single figure on to the next hierarchical level.

Collation can occur at many levels. In our example, it occurred at health facility level between staff members and then between weeks. At the sub-district level, collation was necessary to summarise data from all the health facilities on a monthly basis. Similarly, at the district level it was necessary to summarise the figures for each sub-district.
What are the problems with collation?
1. Data are incorrectly added – People are sometimes in a hurry and then add the data incorrectly.

2. Incorrect grouping of data – People don’t know how to group the data.

3. Missing data forms - Sometimes people can’t get hold of all the forms needed to add the data and this result in inaccurate data.

4. Double counting of data- Data gets counted more than once.

5. Data collators were not adequately trained to collate data accurately –

6. Collators did not receive the necessary training on how to put data together.
Preventing errors in collation

With all these levels and stages of collation, it would be easy for errors to crop up. User-friendly data collation tools – designed for each level and stage at which collation occurs – would help with the prevention of errors. For instance, the data collation tool for a health facility would be different from that used at the sub-district level. 

To assist in performing collation effectively, it is important to allow for easy collation on data collection tools. For instance, tally sheets could consider grouping tally rows in tens so that staff can easily add up all the tallies at the end of the week or month. Sufficient space could also be provided on these data collection tools for entry of totals. This is important for all data collation forms. Also important, is for every summary form to have space for comments, allowing the staff closest to the point of collection to explain strange values. This enables all higher administrative levels to be made aware of crucial commentary on results that are out of the ordinary, which facilitates analysis and interpretation of the data.

Finally, it is important for collation to be undertaken by more than one trained person per health facility. This allows for double-checking of the figures, to ensure that figures are have been added correctly for a month, a quarter or year. Nevertheless, it is important that one person accepts overall responsibility for the figures provided so that follow-up of queries is facilitated. Should an error or inaccuracy be suspected, it is necessary to have a contact person at facility level to contact and check the figures with. The next session will discuss in further detail the inaccuracies that arise from time to time.

6 Session Summary
This session described the advantages and disadvantages of different data collection tools and data sources.  It provided an reflective opportunity to assess the design of data collection tools within your context and mechanisms to address the common challenges experienced with data collection and data collation.
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