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Constructing Carstairs Scores for the CATT Small Area Geography in 
Scotland 
 
Carstairs deprivation scores were used to measure relative deprivation differences 
between small areas and over time, as the scores are widely used and recognised 
(Carstairs and Morris 1989; Carstairs and Morris 1991).  The Consistent Areas 
Through Time (CATTs, Exeter, Boyle et al. 2005) were used to provide a consistent 
geography between the 1981, 1991 and 2001 censuses, for ease of comparison.  
Specifically the CATT2 small area geography was use, giving 10,058 individual areas 
with an average population in 2001 of approximately 500 persons. 
 
Carstairs deprivation scores were unavailable for the CATT2 geography, therefore 
were calculated from raw census data.  This also enabled a second set of scores to be 
calculated without the car ownership component (called Adjusted Carstairs hereafter), 
as car ownership is more of a necessity in rural areas compared with urban areas and 
can bias deprivation scores (Christie and Fonea 2003).  Although unadjusted Carstairs 
scores have been used for national studies this was considered a useful opportunity to 
investigate how the car ownership component affected scores in rural areas.   
 
The Carstairs score is constructed from four components that have been shown to 
measure deprivation well (Carstairs and Morris 1989): 

1. Overcrowding: the percentage of all persons living in private households with 
a density of more than one person per room. 

2. Male Unemployment: the percentage of economically active males seeking or 
waiting to start work 

3. Low Social Class: the percentage of all persons in private households with an 
economically active head with head of household in social class IV or V.  

4. No Car: the percentage of all persons in private households which do not own 
a car. 

 
Census variables by output areas (1991 and 2001) or enumeration districts (1981) 
were downloaded from CASWEB (Census Area Statistics on the Web, 
http://www.census.ac.uk/casweb/).  The Carstairs score was developed using the 1981 
census, making identification of the appropriate variables relatively simple.  As some 
census questions and/or the variables available in standard tables online have altered 
since 1981 guidance was necessary to identify appropriate variables to download 
(McLoone 1994; Exeter, Feng et al. 2004, and Exeter, personal communication).  The 
variables used are detailed in Table 1.  Standard tables available online did not 
provide the necessary variables for car access and household overcrowding therefore 
these were requested from the General Register Office for Scotland.   
 
The data for each census were aggregated to the CATT2 geography using look-up 
tables available from UKBORDERS (http://edina.ac.uk/ukborders/).  CATTs with 
zero denominators in one or more census periods were removed from further 
calculations and population-weighted percentages were calculated for the remaining 
9969 CATTs (e.g., dividing the total number of unemployed males by the total 
number of males for each CATT).  To ensure each component had an equal influence 
on the resulting score each variable was standardised to have a population weighted 
mean of zero and a variance of one (z-score method, as per Carstairs and Morris 
1991).  Standardisation involved subtracting the population mean from each variable 
and dividing the result by the population standard deviation for that variable.  The  



 

Table 1.  Census variables used to calculate the Carstairs deprivation scores for CATTs in 1981, 1991 and 2001, indicating the specific variable 
codes used when downloading data.  
 

 Codes of variables used 
Carstairs components and corresponding census variables 1981 1991 2001 
Proportion of all persons living in private households with more than one person per room   

Total residents in all private households 81sas100937 s230045 KS0010008 
Total residents in all private households with over 1 and up to 1.5 persons per room 81sas100948 s230047 Provided by GROS a 
Total residents in all private households with over 1.5 persons per room 81sas100947 s230048 Provided by GROS a 

    
Proportion of economically active males seeking or waiting to start work    

Total economically active males 81sas090720 s080012 CS0210013 
Total unemployed economically active males 81sas090860 s080078 CS0210049 

 
Proportion of all persons in private households with an economically active head with head of household in social class IV or V 

Total residents in private households with an economically active head 81sas525409 + 81sas525412 + 
81sas525415 + 81sas525418 + 
81sas525421 + 81sas525424 + 

81sas525427 s900002 UV0310001 b 
Total residents in private households with an economically active head of social class IV 81sas525421 s900027 
Total residents in private households with an economically active head of social class V 

81sas525424 s900032 

UV0310030 + UV0310033 + 
UV0310035 + UV0310036 + 
UV0310038 + UV0310040 + 
UV0310041 + UV0310043 + 

UV0310044 c 
    
Proportion of all persons in all private households which do not own a car    

Total residents in all private households 81sas100937 s210044 KS0010008 
Total residents in all private households with no car 81sas100950 s210045 Provided by GROS a 

    
Population weighting: Total number of residents    

Total residents in all private households 81sas010044 s010065 KS0010008 
 

a  General Register for Scotland provided data not available online. 
b  The 2001 census did not refer to a ‘head of household’, therefore the population of 16 to 74 year olds was used.    
c  The 2001 census classified residents according to the NS-SEC occupational classification rather than social class, therefore social class was approximated from NS-SEC 
categories using guidance from the Office of National Statistics (http://www.statistics.gov.uk/methods_quality/ns_sec/continuity.asp).    
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Carstairs score for each CATT was calculated by summing the z-scores for each of 
the four components (omitting the car access component for the Adjusted Carstairs 
score).   
 
Results 
 
Deprivation scores for CATTs ranged from -5.8 (most affluent) to +15.2 (most 
deprived) for the Carstairs score and from -4.5 to +12.6 for the Adjusted Carstairs 
score.  By definition the mean value of each score should be zero, as evidenced in 
Table 2.   
 
All components of the index showed some reduction between 1981 and 2001 (Table 
2).  Access to a car did not improve between 1981 and 2001 as much as shown by 
McLoone’s (2004) study of deprivation by Scottish postcode sectors (11.3% 
improvement in this study compared with 15.6% in McLoone’s).  Table 2 suggests 
that household overcrowding was substantially reduced after 1981, but this is 
complicated by the inclusion of kitchens of at least two metres width in the room 
count in censuses after 1981, which effectively increased the number of rooms per 
household (McLoone 1994).  Male unemployment increased slightly between 1981 
and 1991 and decreased markedly between 1991 and 2001, a trend also shown by 
McLoone (2004).  The percentage of people in the lower social classes also decreased 
markedly over the study period, but the sharp decrease between 1991 and 2001 should 
be interpreted with caution because of the census changes and consequent requirement 
to approximate social class from occupational class for 2001 (reported to be 87% 
accurate1).     
 
 
Table 2.  Population weighted mean percentages and standard deviations for each 
component variable used to create the Carstairs deprivation score for the CATT2 
small area geography.  Due to the exclusion of CATTs with zero denominators for 
any component the values are calculated from 9437 CATTs. 
 

 1981  1991  2001 

 Mean 
Standard 
deviation  Mean 

Standard 
deviation  Mean 

Standard 
deviation 

         
No car ownership 39.43 22.92  34.79 22.97  28.17 20.27
Overcrowding 23.16 14.45  7.39 6.34  4.88 4.38
Male unemployment 13.07 9.77  13.45 10.96  9.18 8.03
Social class IV & V 24.98 21.80  22.50 20.97  15.28 6.84
     
Carstairs score 0.00 3.21  0.00 3.10  0.00 3.14
Adjusted Carstairs score 0.00 2.42  0.00 2.30  0.00 2.37

 
 
Notes 
The additional data provided by GROS is provided in the file GROS_2001_data.xls. 
 
The component z-scores, Carstairs scores, Adjusted Carstairs Scores and quintiles are 
provided in the file Richardson_CarstairsByCATT2_1981_1991_2001.xls 

                                                 
1 http://www.statistics.gov.uk/methods_quality/ns_sec/continuity.asp 
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