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Introduction

The 2001 Census included new questions on self-rated health and on caregiving. The self-rated health question asked respondents how they rated their health over the last 12 months (good, fair or poor). The caring question asked whether they had looked after, given any help to or supported family members or friends because of their physical or mental health or problems due to old age, and for how many hours per week (1-19 hours, 20-49 hours or 50+ hours).

Information collected from these questions extends the scope of census based research, including research using the ONS LS. The LS includes information not just for sample members but also for other members of their households and data from other sources, such as mortality. This provides opportunities for, for example, seeing how self-rated health and caregiving status are related to mortality risks or to health status of other household members and a number of projects have been undertaken or are under way which include analyses of caregiving and/or self-rated health (see www.celsius.lshtm.ac.uk/projects for examples, including several projects conducted by D O’Reilly & M Rosato).

However, using data from these questions requires that some attention be paid to non-response and edit and imputation rules applied to deal with this. ‘Non-response’ in this context refers to failure to answer the relevant questions by people who completed census forms and are subsequently included in the LS. The self-rated health question had a non-response rate of 3.1% and the carer question of 6.1%. In these cases procedures developed by ONS to produce a complete and consistent database were employed. Two types of procedure are relevant. The first relates to ‘edit rules’ used to change or add values for particular variables where they were missing or appeared inconsistent. The second relates to ‘imputation’. Under this procedure, if it was not possible to assign a value (even after editing), then the variable was imputed by finding a donor household to provide all the missing individual and household values in the recipient household (for further information on this see ONS (2003) Census 2001 Review and Evaluation - Edit and Imputation: Evaluation Report. 

In the whole 2001 Census for the population of England and Wales, 1.1% of values were imputed for self-rated health and 1.4% for the carer question; all other non-responses were subjected to the editing rules.

This paper will describe how the edit and imputation rules affect the self rated general health and carer variables in the study population, and will discuss the implications of this system of dealing with missing data during the analysis of the Longitudinal Study.

Edit and Imputation in the 2001 LS

The 2001 Census data was added to the LS database by the LS Development team at the Office for National Statistics (ONS), and made available to researchers in 2004. Two versions of the census database were obtained by the LS Development team: a post-edit version and a final version (after the edit and imputation process had been completed). Imputed values in the LS data base are ‘flagged’ so they can be excluded from analyses, but below we explain both the edit and imputation processes and how they affect these variables.

Edit rules

Both the self rated health and the carer questions were subject to an edit rule whereby it was assumed that people with a valid code for economic activity last week had ‘good’ self-rated health and were not carers. Those aged below 16 and over 74 were not asked the questions relating to employment and economic activity in the 2001 Census so could not have ‘missing’ answers to this question and were assumed by default to have valid codes. This means that anyone under the age of 16 or over the age of 74 who did not have a valid value for the self-rated health or carer questions were assigned a value of good health or not a carer. If there was no valid value even after this editing the variable would be marked for imputation, and could receive any of the valid values under the donor imputation process.

The LS database available for research use includes flags which indicate whether values of variables have been imputed. It is therefore possible to exclude these from analysis. However it is not possible, using this database, to identify values which have been changed or added during the editing process. 

In this analysis we use the additional dataset prepared by the Longitudinal Study Development Team (LSDT) containing a new flag for the self rated health and carer variables which shows whether a value was edited, or imputed. This was specifically created by the LSDT to explore the effects of non-response to these two questions, and evaluate the influence of the edit and donor system on the distribution of these variables.

Methods

An extract was taken of all LS sample members who were present at the 2001 Census, excluding any individual who had an initial extract record only and students not at their term-time address. This produced a sample of 538,012 respondents.

Self-rated health was dichotomised to good versus fair or poor, and the carer question to not a carer versus a carer (regardless of the number of hours of caring they reported). 

Table 1 shows the percentages with fair or poor self-rated health calculated for three different populations. Version 1 includes all LS sample members using the values assigned through the edit and imputation system, producing results comparable to those produced for the whole Census. Version 2 excludes those who had an imputed value for self-rated health. Version 3 excludes those respondents who had either an edited or imputed value. The fourth column shows the difference between the proportion with fair or poor health using version 1 and version 3. Table 2 presents equivalent results for the carer variable. 

Self-Rated Health 

There were 5,494 imputed values (1.02%) and 10,885 values (3.04%) were edited and imputed (data not shown). 

Table 1: Percentage reporting fair/poor general health at 2001 Census in data sets including and excluding imputed and edited values. 

	
	Whole sample
	Excluding imputed general health
	Excluding imputed & edited general health
	Difference between version 1 and version 3

	
	Version 1
	Version 2
	Version 3
	V1-V3

	Age group
	
	
	
	

	0-15
	9.1
	9.1
	9.6
	-0.5

	16-74
	34.1
	34.1
	34.4
	-0.2

	75+
	71.6
	71.6
	75.8
	-4.2

	N
	536,932
	531,491
	520,622
	

	Economic activity
	
	
	
	

	Under 16
	9.1
	9.1
	9.6
	-0.5

	Employed
	24.2
	24.2
	24.3
	-0.1

	Waiting/Seeking
	36.5
	36.5
	36.9
	-0.4

	Retired
	56.5
	56.4
	57.0
	-0.5

	Student
	14.7
	14.7
	14.7
	-0.1

	Looking after home
	38.7
	38.7
	38.9
	-0.3

	Perm sick
	91.1
	91.1
	92.4
	-1.3

	Other inactive
	51.5
	51.6
	52.8
	-1.3

	75+
	71.6
	71.6
	75.8
	-4.2

	N
	538,012
	532,418
	521,633
	

	Marital status
	
	
	
	

	Single (never married)
	17.6
	17.5
	18.1
	-0.4

	Married
	37.5
	37.5
	37.9
	-0.4

	Remarried
	43.2
	43.2
	43.5
	-0.4

	Separated
	42.4
	42.4
	42.9
	-0.5

	Divorced
	45.5
	45.5
	46.1
	-0.6

	Widowed
	67.6
	67.7
	70.5
	-2.9

	N
	538,012
	532,418
	521,633
	

	Person number on census form 1
	
	
	
	

	1
	42.1
	42.2
	42.7
	-0.6

	2
	34.9
	34.9
	35.4
	-0.5

	3
	13.5
	13.4
	13.9
	-0.4

	4
	10.3
	10.3
	10.6
	-0.3

	5
	11.1
	11.0
	11.5
	-0.4

	6
	14.0
	14.0
	15.2
	-1.2

	7
	17.6
	17.4
	19.1
	-1.4

	8
	14.0
	14.1
	15.9
	-1.9

	9+
	13.8
	13.4
	15.0
	-1.2

	N
	528,030
	522,891
	512,684
	

	Household tenure
	
	
	
	

	Owned outright
	42.7
	42.7
	43.4
	-0.7

	With mortgage
	21.8
	21.7
	22.1
	-0.3

	Social renting
	43.9
	43.9
	45.7
	-1.8

	Private landlord
	28.1
	28.0
	28.6
	-0.5

	Other
	35.5
	35.5
	36.7
	-1.2

	Communal Establishment
	49.6
	49.7
	53.4
	-3.8

	N
	538,012
	532,518
	521,633
	

	Household size 1
	
	
	
	

	1
	53.5
	53.6
	54.9
	-1.4

	2
	42.3
	42.3
	42.9
	-0.6

	3
	27.3
	27.3
	27.8
	-0.6

	4
	18.6
	18.6
	18.9
	-0.3

	5
	18.6
	18.6
	19.0
	-0.4

	6
	20.3
	20.2
	20.9
	-0.6

	7
	24.0
	23.7
	24.8
	-0.8

	8
	24.7
	24.6
	25.9
	-1.2

	9
	24.7
	24.6
	26.3
	-1.5

	10
	23.1
	23.0
	24.5
	-1.4

	11+
	24.6
	24.9
	26.9
	-2.3

	N
	528,030
	522,891
	512,684
	

	Household composition 1
	
	
	
	

	One person
	54.0
	54.0
	54.8
	-0.9

	1 family (all pensioners)
	61.0
	61.0
	61.7
	-0.8

	Married couple family
	24.1
	24.0
	24.2
	-0.2

	Cohabiting couple family
	22.1
	22.1
	22.2
	-0.2

	Lone parent family
	29.5
	29.4
	30.0
	-0.5

	Other household type
	30.3
	30.3
	30.6
	-0.3

	Imputed
	28.6
	28.4
	31.0
	-2.3

	N
	528,030
	522,891
	512,684
	

	Limiting long-term illness
	
	
	
	

	LLTI
	84.1
	84.1
	86.5
	-2.4

	No LLTI
	20.2
	20.2
	20.6
	-0.3

	N
	538,012
	532,518
	521,633
	

	Carer
	
	
	
	

	Not a carer
	30.5
	30.5
	31.2
	-0.7

	0-19 hours
	38.9
	38.9
	39.0
	-0.1

	20-49 hours
	51.7
	51.7
	52.0
	-0.3

	50+ hours
	59.3
	59.3
	59.7
	-0.3

	Imputed
	43.1
	65.1
	65.1
	-22.0

	N
	538,012
	532,518
	521,633
	


Notes: 1 – Private households only

The proportion of those with fair or poor health increases markedly with age. Regardless of the population under consideration, around 9 % of the under 16s have fair or poor health, compared with over 70% for those 75 and over. Importantly, there was a large 4% increase in the proportion of those aged 75 years or over with fair/poor general health after people with edited and imputed values had been excluded (version 3) when compared to all respondents (version 1).

Overall, the largest differences between the all respondent version and the edited and imputed version of the LS are in those who are economically inactive, the widowed, those with a limiting long-term illness, in social housing, other types of household tenure or in a communal establishment, and people who live in large households.

Caring

7,229 respondents had an imputed value for the carer question, and 25,196 had edited values. The overall non-response rate (edited and imputed) was 6.03% (data not shown). Table 2 shows the proportion of respondents who were carers by different variables for the three different versions of the LS. 

Table 2: Percentage of carers at 2001 Census by whether carer status is imputed or edited

	
	All respondents
	Excluding imputed carer status
	Excluding imputed & edited carer status
	Difference between version 1 and version 3

	
	Version 1
	Version 2
	Version 3
	V1-V3

	Age group
	
	
	
	

	0-15
	1.0
	1.0
	1.1
	-0.1

	16-74
	13.0
	13.0
	13.4
	-0.4

	75+
	8.2
	8.2
	9.7
	-1.5

	N
	536,932
	529,782
	504,635
	

	Economic activity
	
	
	
	

	Under 16
	1.0
	1.0
	1.1
	-0.1

	Employed
	12.1
	12.1
	12.3
	-0.3

	Waiting/Seeking
	11.1
	11.0
	11.4
	-0.3

	Retired
	16.8
	16.8
	17.6
	-0.8

	Student
	4.8
	4.8
	4.9
	-0.1

	Looking after home
	23.4
	23.5
	24.1
	-0.6

	Perm sick
	13.5
	13.6
	14.3
	-0.8

	Other inactive
	10.2
	10.3
	11.0
	-0.8

	75+
	8.2
	8.2
	9.7
	-1.5

	N
	538,012
	530,783
	505,587
	

	Marital status
	
	
	
	

	Single (never married)
	4.3
	4.3
	4.5
	-0.2

	Married
	16.4
	16.4
	17.1
	-0.6

	Remarried
	17.2
	17.2
	17.8
	-0.6

	Separated
	10.7
	10.7
	11.0
	-0.3

	Divorced
	12.5
	12.5
	13.0
	-0.5

	Widowed
	5.8
	5.8
	6.5
	-0.7

	N
	538,012
	530,783
	505,587
	

	Person number on census form 1
	
	
	
	

	1
	12.2
	12.2
	12.8
	-0.6

	2
	14.9
	14.9
	15.4
	-0.6

	3
	3.3
	3.3
	3.4
	-0.1

	4
	2.2
	2.1
	2.3
	-0.1

	5
	2.1
	2.1
	2.3
	-0.1

	6
	3.1
	3.0
	3.3
	-0.2

	7
	2.0
	1.8
	2.0
	0.0

	8
	2.6
	2.6
	3.1
	-0.5

	9+
	4.1
	3.7
	4.3
	-0.2

	N
	538,030
	521,225
	497,125
	

	Household tenure
	
	
	
	

	Owned outright
	14.8
	14.8
	15.6
	-0.8

	With mortgage
	9.2
	9.2
	9.5
	-0.3

	Social renting
	9.5
	9.4
	10.2
	-0.7

	Private landlord
	5.8
	5.7
	6.0
	-0.2

	Other
	7.8
	7.7
	8.3
	-0.5

	Communal Establishment
	2.2
	2.3
	2.6
	-0.3

	N
	538,012
	530,783
	505,587
	

	Household size 1
	
	
	
	

	1
	7.3
	7.3
	7.9
	-0.6

	2
	15.0
	15.0
	15.7
	-0.7

	3
	10.9
	10.9
	11.3
	-0.5

	4
	7.7
	7.7
	8.0
	-0.3

	5
	7.4
	7.3
	7.7
	-0.3

	6
	7.8
	7.8
	8.2
	-0.4

	7
	8.9
	8.7
	9.4
	-0.5

	8
	8.7
	8.7
	9.5
	-0.7

	9
	9.3
	8.9
	9.8
	-0.5

	10
	8.1
	8.3
	9.3
	-1.1

	11+
	10.7
	10.6
	11.8
	-1.1

	N
	528,030
	521,225
	497,125
	

	Household composition 1
	
	
	
	

	One person
	7.4
	7.4
	7.9
	-0.5

	1 family (all pensioners)
	17.2
	17.1
	18.4
	-1.3

	Married couple family
	11.1
	11.1
	11.4
	-0.2

	Cohabiting couple family
	6.6
	6.6
	6.7
	-0.1

	Lone parent family
	8.9
	8.9
	9.3
	-0.4

	Other household type
	11.6
	11.6
	11.9
	-0.3

	Imputed
	9.7
	9.5
	10.9
	-1.3

	N
	528,030
	521,225
	497,125
	

	Limiting Long-term illness
	
	
	
	

	LLTI
	13.7
	13.7
	14.9
	-1.2

	No LLTI
	9.5
	9.5
	9.9
	-0.4

	N
	538,012
	530,783
	505,587
	

	Self-rated health
	
	
	
	

	Good
	8.4
	8.4
	8.8
	-0.4

	Fair
	14.8
	14.8
	15.5
	-0.7

	Poor
	13.1
	13.1
	14.0
	-0.9

	Imputed
	11.9
	24.5
	24.5
	-12.7

	N
	538,012
	530,783
	505,587
	


Notes: 1 – Private households only

Approximately 1% aged below 16 were carers, increasing to 13% in those aged 16-74, with 8% of those aged 75 or more also being carers. Importantly, the proportion caring in the 75 and over group increased from 8.2% to 9.7% when comparing version 1 (all respondents) with version 3 (excluding edited and imputed values).

Overall, those who are economically inactive, are widowed, have a limiting long-term illness, own their house outright or live in social housing, live in a two person household or a large household, live in an all pensioner household or have poor health show the largest differences between the all respondent version and the edited and imputed version of the LS.

Summary

Previous examination of non-response in the LS did not allow for the identification of values which had been edited by the Census group prior to data inclusion in the LS. Through the construction of a new flag in the LS database, it has been possible to look at non-response rates for self-rated health and carer questions, exploring the implications of the edit and imputation rules for researchers conducting analysis on the LS.

Non-response for the health and carer questions was affected by: age; by whether people lived in a communal establishment; and whether they completed a supplementary or individual form. There were also differences in the distribution of fair/poor health and the number of carers when including and excluding those who did not respond, with the greatest differences in those groups affected by age.

The edit rules for missing data on the self rated health and the carer question had the most marked effects in those aged 75 and over. This is because those aged over 75 were assumed to have valid economic activity even though they were not required to complete the questions on this topic; therefore their health was edited to ‘good’ and they were categorized as ‘not a carer’. This implies that fair/poor self rated health and the number of carers will be underestimated for this age group if the edited and imputed data is used by researchers.

Therefore, it is important for researchers to have the opportunity to exclude all those who did not respond to the self-rated health and carer questions when undertaking analysis using these questions. Particular care must be taken when looking at sub-groups, especially those with a large proportion of older people.

For further information on the edit and imputation roles and processes see:

ONS (2003) Census 2001 Review and Evaluation - Edit and Imputation: Evaluation Report
We have produced a more detailed series of tables showing implications of using datasets including or excluding edited and imputed data.

