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1.1 Introduction
Data quality control is a continuous process which should be undertaken throughout the survey life cycle, from survey inception to the provision of a final clean dataset.  Specifically, quality control should be undertaken during each of the following core survey stages:

· sampling design
· selection of sampling methods
· questionnaire design
· survey administration (eg interviewer recruitment and training)
· data collection
· data entry (eg of self-completion questionnaire data)
· data cleaning; and

· survey documentation.

This document focuses on the quality control checks undertaken during the latter four survey stages describing the specific quality control checks applied to the Scottish Health Survey analytical data. 
For each of the earlier survey stages listed above, ScotCen (the fieldwork contractor of the Scottish Health Survey) store their in-house documentation which details the specific quality control tasks carried out.  
1.2 Background - error prevention and data cleaning 
1.2.1
Data fit for purpose
During the process of producing high quality data which is ‘fit for purpose’, particular attention must be made to the following factors:

· accuracy

· precision

· non-duplication

· completeness; and 

· portability.

Some of the most significant quality control checks undertaken during data collection, data entry and data cleaning which help address these factors are described below.

1.2.2
Error prevention
The purpose of data validation is to ensure no unintentional data errors occur in the final dataset.  By incorporating error prevention procedures at the beginning of the quality control process, it significantly reduces the duration (and cost) to complete the error correction tasks (i.e. data cleaning) on the raw dataset. 
Validation procedures are usually undertaken via computer during the data collection stage (e.g. via CAPI) and data entry stage (e.g. for paper-based self-completion questionnaires).  Automated checks are incorporated into the data entry and CAPI programmes and are designed to ensure that the data entered is valid, sensible and reasonable eg data range or format checks.  
Other typical validation procedures include double entry (entering the data twice and comparing both copies) and proof-reading data.  These help to identify any translocation errors (eg entering 31 instead of 13), duplicated cases or duplicated groups of responses.  
However, it is important to note that the validation process does not involve checking the accuracy of data entered.  

1.2.3
Data cleaning

After data collection and data entry the data cleaning task is carried out.  This involves identifying and correcting (or removing) corrupt or inaccurate cases from the original (i.e. raw) dataset.  Data which is incomplete, incorrect, inaccurate and irrelevant is located then replaced, amended or removed to produce a final quality assured dataset fit for purpose.  When data is collected via self-completion questionnaire, the data cleaning process often involves referencing paper-copies of cases to help resolve any data inconsistencies. 
Specific methods applied during the data cleaning process, which should be performed on both the original and derived variables – include :
· reviewing frequency distributions of responses for all variables (eg identifying and exploring outliers; checking for duplicate serial numbers, undertaking variable range checks; and reviewing variable labels and variable response options, ensuring they are complete, concise, comprehensible and spell checked); 

· logic consistency checks eg via SPSS scatterplots or using SPSS cross-tabulation syntax on key variables to explore expected associations between specific variables;
· reviewing response routing for each variable ensuring the total number of responses in the base for each variable matches the total respondents eligible to response (including user non-responses); 
· if necessary implement decision rules/procedures regarding data correction to handle and resolve any data errors and inconsistencies. For example deciding when to disregard cases as part-complete or the management of responses when incorrect routing of responses occurs (particularly when the data collection method used is a paper-based self-completion questionnaire).  If appropriate, data imputation methods can be applied to address issues concerning missing data.
· checking item non response counts (user missing and system missing responses) eg whether they are consistent with routing, or user missing counts are not excessively large.
Verifying the accuracy of key results is usually undertaken during the data analysis stage by, for example, comparing results and/or across specific variables with figures from other relevant surveys to identify any bias or unexpected deviation.

1.3 SHeS data collection methods
A number of data collection methods are used to gather the SHeS data, as shown in the table below.  
Since a combined data collection approach is used, a substantial number of initial validation checks are applied to this data; as it is collected (via CAPI and nurse visit), and during data entry (for self-completion questionnaires).  
Checks are also carried out when data files from the various sources are combined and on the final combined datasets before they are made available to other users for analysis. 
These checks all help to ensure that the datasets accurately represent the information given by the respondent at time of interview.  The specific validation checks applied to the data are detailed in the next section.

Table 1.1 Scottish Health Survey 2008 - content by data collection method

Content of the 2008 SHeS datasets







	Household level data
	Data collection method

	Household size, composition and relationships; tenure; smoking in the household; car ownership; 

Household income

Economic status / occupation of Household Reference Person

	Computer assisted personal interviewing (CAPI)


Individual level data

	General health, longstanding illness, 

Cardio-vascular disease and use of health services

Respiratory health

Asthma

Adult physical activity

Child physical activity

Eating habits

Fruit and vegetable consumption

Smoking and drinking

Dental health
Employment/ economic status
Physical activity at work
Educational background

Ethnicity and religion

Parental social class 
Parental health background 

Consents

Knowledge, attitudes and motivations to health module
	CAPI

	Height measurement

Weight measurement
	Measured by interviewer or estimate given by respondent

recorded in CAPI


	Smoking and Drinking

Psychosocial health questionnaires  (GHQ12) 

Warwick-Edinburgh Mental Well-being Scale (WEMWBS)
Strength and difficulties questionnaire

Contraception

Sexual orientation
	Paper self-completion questionnaires


Nurse visit

	Details of prescribed medicines
Nicotine replacement products

Vitamin supplements
Depression, anxiety and self-harm
Food poisoning

Immunisations, breastfeeding, measurements at birth


	CAPI

	Blood pressure

Waist and hip circumferences

Demi-Span

Lung Function
	Measured by nurse

recorded in CAPI



	Blood sample

Saliva sample (for cotinine)

Urine sample (for dietary sodium)


	Collected by nurse

sent to lab for analysis


1.4 SHeS quality control procedures 
Quality control of the SHeS analytical data in relation to the following key aspects are described in turn below:  
· quality control procedures by data collection method

· initial consistency checks on the merged
 dataset by Operations Department 

· merged SPSS datasets delivered to ScotCen at key phases 

· creation of SPSS derived variables

· logging of SPSS checks

· list of most frequent errors

· outliers of continuous variables; and

· archived dataset.

A flowchart illustrating the data checking process relating to the Scottish Health Survey 2008 Data is found in the Appendix.
1.4.1 
Quality control procedures specific to each data collection method

Data collected via CAPI - at interview and nurse visit
The CAPI programme is always checked for question wording, layout and routing by the research team before the survey goes into the field.  

CAPI questionnaires (programmed in Blaise) are rigid in the inputs that they allow, which is analogous to applying checks post-interview in self-completion questionnaires.  The data collected already follows the correct routing and contains only pre-selected codes and ranges, before any runtime checks or post-interview edits are applied. In CAPI interviews, routing built in to the CAPI programme ensures that respondents are only asked the questions relevant to them. The interviewers cannot override this routing.  However, if during an interview the respondent wants to go back and change an answer this can be done.  If this affects routing the previously answered ‘off-route’ responses are deleted automatically. Consistency checks are also built into the CAPI programme, for example the age a respondent reports having a particular treatment should not be greater than their actual age.  The programme will not accept a value higher than the respondent’s age and the interview will be asked to check with respondent and re-enter the data.  
Range checks on some variables are also built into the CAPI programme.  For example on reported amounts of alcohol, if an amount entered by the interviewer exceeds the check amount the interviewer is asked to confirm whether this is what the respondent reported.  Range checks are also built in to the program for physical measurements such as height and weight. and again out of range measurements are flagged up for the interviewers to check and either amend or confirm.   
In addition to this, the interviewers are asked to record whether any circumstances made the physical measurement unreliable. For example, concerning weight measurement, noting whether the scales were placed on an uneven floor or a carpet
.  The serial numbers of the equipment used are also recorded for each interview so that if any piece of equipment is found to be faulty all the stored measurements can be found and excluded if necessary.

Checks are made on the interview length to identify whether any cases are fabricated. Back checks  are completed via telephone on 10% of respondents.  This involves selecting a number of key questions from the survey.. The responses provided are then confirmed against responses provided in the original interview to ensure the details match.
Interviewers and nurses are given training and written instructions on survey procedures and measurement protocols.  These instructions are found at the following link:

http://www.data-archive.ac.uk/doc/5318/mrdoc/pdf/5318supportdocs.pdf
Data collected via self-completion questionnaire
a
 Questionnaires received by operations team

Self-completion questionnaires are completed by household members at the time of the CAPI interview and returned to the interviewer who then sends them to the operations department.  Receipt of the questionnaires is logged, their serial numbers checked and they are put in batches for keying. 
b
Keying of self-completion questionnaires

At the keying stage, carried out by a specialist data entry organisation, two independent data operators type the same data (ie double data entry).  Where the questionnaire is not completed properly (e.g. the respondent has ticked more than one answer where only one should have been given) the operator leaves a blank response
At this stage the data from each batch are held in a fixed format text file, the columns already specified by the NatCen operations team.
c
Self-completion questionnaire data received by operations team

Once the keyed datafile is received by the operations team the data cleaning process takes place.  The fixed format data file is read into an edit programme, written by the NatCen programmer.  Each file is checked for duplicate or wrongly typed serial numbers, out of range values, missing data and duplicated responses in multi-coded questions.  The operations team refer to the original questionnaire to make corrections to the data file if there is a data entry error.  
No back checks are required for the self-completion data since this data cannot be collected unless an initial CAPI interview takes place first.  As mentioned above, 10% of CAPI data is back-checked. 
Data collected via CAPI and self-completion - data coding and editing 
Both the CAPI and self-completion data undergo a coding and editing process.  Staff undertaking the coding are briefed by the research team and are given written coding and edit instructions 
.  

The initial coding and editing process is carried out by a team in the NatCen operations department, based in Brentwood.  The team also monitor fieldwork and interviewer performance.  They receive the interviewers’ and nurses’ CAPI data and check these against the sample file.  They also receive the self-completion questionnaires and signed consent forms and are responsible for logging and checking against the CAPI interview data.  

Standard coding of occupations and illnesses is carried out by the operations team.  The coding frame from the previous Scottish Health Survey is used.  The full standard code-lists for illnesses can be found in the SHeS Editing and Coding Manual, at the following link:
http://www.data-archive.ac.uk/doc/5318/mrdoc/pdf/5318supportdocs.pdf
The occupations coding list is found here:

http://www.data-archive.ac.uk/doc/5318/mrdoc/pdf/soc2000.pdf
Code frames for other open-ended answers and responses entered under the ‘other-specify’ response option are developed by the research team at ScotCen in consultation with the Scottish Government.  
The Blaise software used for CAPI data collection allows interviewers to record memos alongside the keyed data (for example to explain unusual circumstances) and these are referred to by the coders during the edit process.  During this process anything which arises that is not specifically covered by the coding and editing instructions is referred to the ScotCen research team.
Data collected via nurse visit - blood, urine and saliva samples
Blood, urine and saliva samples are subject to internal and external quality control by the laboratories to which they were sent.  Full details of this can be found in the latest SHeS technical report. 

The serial number, date of birth and gender in the laboratory results file is cross-checked with the CAPI data.  Range checks are also applied to the results.

1.4.2
Initial consistency checks on merged data 
Once the data is collected from all sources (ie via CAPI, self-completion questionnaire or nurse visit) initial consistency checks are undertaken by the Operations Department and applied to the merged SPSS data as outlined below:
Household checks
Household outcomes are checked against ‘Individual’ outcomes. If a household is productive (i.e. if a full interview has taken place with the household reference person
 and the household level data collected), there must be at least one individual interview with an individual from that household.
Checks on self-completion data
If a self-completion case exists, it must have a main interview.  Self-completion data is also checked against age and type of self-completion questionnaire completed.
Checks on data collected via nurse visit
If a nurse questionnaire exists, there must be a main interview. If a nurse questionnaire exists a check is made of nurse agreement.  If blood/urine/saliva results exist, it must have both a main and nurse interview.  In addition, checks on blood and saliva data are made to ensure sex, date of birth and laboratory number agree.  The presence of blood, urine and saliva data is also checked against CAPI outcomes and age.
Checks on key survey variables
Age, sex and date of birth data are checked across all individual parts. 
Data protection – consent signatures 
Receipt of NHS record linkage consent signatures are verified against CAPI responses.  Receipt of Scottish Government follow-up consent signatures are also checked against CAPI data.
1.4.3
Detailed SPSS checks on the merged datasets at specific phased stages
The merged dataset provided in SPSS format is delivered to the data manager at ScotCen at various stages during the survey:

· after around 100 interviews have been completed;
· an interim CAPI file after around 3 months; and

· a merged file with one month’s complete data from all sources; and

· a final merged data file from all sources.  
At each of these stages quality control checks are completed on the data.  These are undertaken by creating and running SPSS syntax files which contain programming routines tailored to find inconsistencies which arise in the datasets.  The syntax is saved so it can be used as a record of the types of checks applied on particular datasets and on specific cases.
The early and interim CAPI datasets are examined by using SPSS frequencies and cross-tabs functions.  This is done to confirm that the CAPI routing is correct and to check that the data has been written out correctly from the CAPI programme.  Quality control checks include:
· routing checks - at section and individual level - checking that bases match the total respondents eligible to respond, including non-responses (ie ‘refused/not answered’) 
· frequency distributions of responses for all variables
· missing values - when the SPSS datasets are written out by the programmer a standard set of missing values is applied (-1 = ‘not applicable’, -9 = ‘not answered’ -8 =  ‘don’t know’).  Checks are made to ensure that the appropriate missing value has been given and that there are not a large numbers of unexplained missing responses.
Once a final merged dataset is received the basic checks are re-run and additional consistency checks executed.  These further checks look for any problems in individual cases, eg 

· number of cases in the files and checks between the household, individual and nurse files

· descriptives are run on continuous variables to check for outliers

· cross-tabulations between individual variables that are not routing variables.  For example,  consistency of receipt of child benefit with whether there are children in household.

· key questions are checked with other comparative sources where available e.g. previous health surveys (eg Health Survey for England)
· all variable and value labels are checked to ensure they are clear, concise, meaningful and correct
Again these are carried out using SPSS syntax files.  Individual cases which fail these checks are referred back to the programmer for further investigation in the CAPI data.
Finally, where applicable, consistency checks are undertaken with previous Scottish Health Surveys.

1.4.4
SPSS checks on derived variables

Derived variables are created at the final stage of quality control, once the final merged dataset is cleaned.  Quality control checks on derived variables are undertaken as they are created by the data manager and/or researchers.  These include:

· back-checking against the original variables 

· ensuring labels are concise, comprehensible and complete
· checking frequency distributions
· checking non-responses 

· checking routing of responses; and

· ensuring variable ranges are complete.

1.4.5
Logging of SPSS checks
All SPSS output depicting tabular results of the checks at the coding and edit stage and the corresponding SPSS syntax files are saved in the project folder for reference purposes. 

1.4.6
Listing of most frequent errors

For each Scottish Health Survey the Scottish Government receive the following documents at the end of the quality control process:

· a document which provides a list self-completion error codes and the most frequent self-completion errors; and 
· a file containing a list from Blaise of the checks built into the CAPI programme  
1.4.7
Management of outliers of continuous variables
It is important to emphasis that outliers in respect of continuous variables remain in the final clean dataset.  This enables data users to make their own decisions about whether to include them when conducting their own analysis.
For example, all measurement data concerning height, weight and amounts of alcohol consumed is recorded by the interviewers in the CAPI programme and included in the final dataset, even where they might be considered as outliers. As described in section 1.4.1 the interviewer is asked to confirm these values at the time of the interview. It is then the responsibility of those conducting analysis on the data to make their own decisions on whether they consider any of the measurements as outliers and how they manage such observations.  

1.4.8
Archived Dataset
Finally, the SHeS data and documentation are prepared according to best practice guidance on the management and sharing of data.  Full details of the Economic and Social Data Service (ESDS) guidance for depositors can be found at http://www.data-archive.ac.uk/sharing/sharing.asp
In addition to the checks described in the preceding section of this document, all potentially disclosive variables are removed from the datasets and cases are given a dummy serial number before being sent to ESDS to preserve respondent confidentiality.

On receipt of the datasets and documentation ESDS complete a quality review of the deposited data.  This includes checking that variables and values are accurate according to the documentation supplied and are well labelled.  Checks for missing or erroneous values are completed and further checks are made to ensure that confidentiality is not breached.

Before downloading any datasets potential users must register with ESDS and complete an end user agreement.
Appendix
  Data checking process on the Scottish Health Survey 2008 data 

Scottish Health Survey 2008
























SELF COMPLETION  (SC) paper Questns


Adults (16+)/Young Adults (16-19) / 13-15 yr old/4-12 yr old (by parents)





LAB DATA





Checking  if the GP booklet  received with the signed consents  matches the CAPI consent records 





BLOOD





URINE





SALIVA





INTERVIEWER CAPI


(checks integrated in programme - list enclosed)





NURSE CAPI


(checks integrated in programme – list enclosed)











Checking  if paper consents to give  info to Scottish Health Records & for Scottish Government follow up research match the CAPI consent records





Outside keying agency: manual double-keying to spot errors + in-built checks when keying (ex :if inexistent code entered)








Checking that lab ID given on results label matches a personID from CAPIs  (‘ckl’ letter field generated will show if error) – if error, personID amended as per CAPIs





Open-ended answers backcoded into existing variables or coded into new variables (ex: illnesses, occupational coding)





[Programmer / London] & [Operations Team / Brentwood]





Open-ended answers backcoded into existing variables or coded into new variables 





Resulting stream of data sent by agency checked by Ops team via edit program for age, blanks, duplicates and any out of range answers → edit report produced shows errors which are then manually corrected by coders - log of actions kept on original Self Comp Questionnaires








Standard checks like sex, dob and labID  across  results received - range checks on blood and urine 





Matching checks between Household CAPI outcomes and Individual  CAPI outcomes





If SC exists then Interviewer CAPI must exist





If Nurse CAPI exists then  Interviewer CAPI must exist and relevant adult(s) must have agreed to nurse visit in CAPI





If results exist then Interviewer CAPI must exist





If results exist - Nurse CAPI must exist





Matching individuals across all datasets on serial number and person number





Datasets merged by programmer  and checked before sending to ScotCen for analysis & further checks








� Scottish Health Survey


� Data collected from all sources, ie via Computer Aided Personal Interviewing (CAPI), self-completion questionnaire or nurse visit


� Household reference person (HRP) is defined as the householder (a person in whose name the property is owned or rented) with the highest income.  If there is more than one householder and they have equal income, the household reference person is the eldest.


� For Adults this section relates to drinking experience and for young adults this relates to consumption


� That is data collected via CAPI, self-completion questionnaire or nurse visit.


� This data is also included in the dataset


� Full coding and edit instructions are provided with the dataset documentation


� Household reference person (HRP) is defined as the householder (a person in whose name the property is owned or rented) with the highest income.  If there is more than one householder and they have equal income, the household reference person is the eldest.
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