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Background 
The UK census is a major source of information on the local geography of health 

inequalities. It provides consistent and robust data on variations at scales down to 

spatial units comprising c.125 households. These data allow a micro-scale 

understanding of health needs and are crucial to service planning. Even within a 

city health inequalities can be stark. For example, the proportion of the residential 

household population assessing their/their household members’ general health as 

good or very good ranged from 96% in one neighbourhood of Southampton down 

to just 20% in another. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

In March 2014 the National Statistician recommended that the 2021 Census should 

be online. She also recommended an increased use of administrative data and 

surveys in order to improve annual statistics between censuses as well as enhance 

the statistics from the 2021 Census, stating that this approach will “offer a 

springboard to the greater use of administrative data and annual surveys in the 

future” (Matheson, 2014, 11). 

 

However, it has previously been demonstrated how any future increased reliance 

on annual surveys would be potentially challenging for the continued provision of 

small area data. Even if a new compulsory survey interviewed four per cent of the 

population annually, at least three years’ data would be required to produce direct 

estimates for the small area geographies currently available via the traditional 

census (ONS, 2013).  

 

Small area estimation could circumnavigate these future potential problems by 

using statistical models that predict the probability of a 'target variable' using 

national surveys, but adjusting that prediction to take account of local area 

characteristics. 
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We have investigated whether the existing social surveys provide an adequate 

‘base’ for multilevel synthetic estimates of self-assessed health and LLTI by 

examining the extent to which the survey conform to census output. We found that 

the LLTI question wording renders comparisons difficult. However, in most 

instances the surveys meet our tests for convergent validity.  

 

We have examined the secondary data requirements for synthetic estimation 

models. We have made the case that surveys that include spatial identifiers should 

be thought of as ‘gold standard’ secondary data sources in the context of 

multilevel small area synthetic estimation.  

 

We are developing the methodology to generate estimates based on multinomial 

outcome variables (e.g., the degree which an illness limits an individual’s 

activities). We are also refining the synthetic estimation process to incorporate 

orthogonal polynomial terms. 

 

We have managed to predict within ±1.5 percentage points for the prevalence of 

poor and very poor general health at the Local Authority level. 

 

Previous evaluations of small area estimates of health outcomes and health related 

behaviours have proved problematic as there has been no “gold standard” (Twigg 

and Moon, 2002, 936) to compare small area estimates against.  

 

By comparing estimates with the health variables from the census the overarching 

aim of this research programme is to achieve an improved assessment of various 

small area estimation techniques. 

 

 

 

  

Aim 

Images generated in infogr.am based on data from census table LC3302EW 

Methods 

Image: research project website 

Acknowledgements 
 
This is a joint  research project between the University of Southampton

(1)
 and the University of Portsmouth

(2)
. It is being 

supported by the Economic and Social Research Council [grant number ES/K003046/1] as part of their Secondary Data 

Analysis Initiative.  

 

Peter Dutey-Magni is funded by an AQM studentship from the Southampton ESRC DTC. 

 

 

 

 

 

 

2011 UK Census health questions… 
 

Self assessed health 

Carer responsibilities 

Limiting long term illness (LLTI) 

  

 

  

Large scale social survey datasets under investigation as part of this research 

programme include… 

 

 The Annual Population Survey 

 The Crime Survey for England and Wales 

 Health Surveys for England, Wales and Scotland 

 English Housing Survey 

 

…which in combination with other data sources including… 

 

 The national indices of multiple deprivation 

 Hospital episode statistics 

 UK census data 

 Benefit claimant data from the Department of Work and Pensions 

 

…are being used to generate small area estimates of the census health 

questions for various census and administrative geographies including Lower 

and Middle Super Output Areas and Local Authorities.  

Results to date 

Future plans 
Future plans include (i) investigating the suitability of enhancing synthetic 

estimates by using geodemographic classifications, (ii) examining the feasibility of 

generating small area estimates for the levels of informal care as well as (iii) 

research on unpacking LLTI in terms of prevalence of clinical diagnostics, 

especially to show co-morbidities and to accommodate specialised care 

commissioning needs and (iv) carry out small area estimation based on hospital 

episode statistics only for ambulatory sensitive care conditions. 

Further information 
Further information on the research can be found at our project website                                        

               www.synthetic-estimation.moonfruit.com. 

 

We are employing various small area estimation methodologies, such as 

multilevel small area synthetic estimation, Empirical Best prediction, CAR 

models and M-quantile models to generate our small area estimates which 

are then being ‘benchmarked’ against results from the 2011 Census. 
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