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How to estimate small area health related characteristics of
populations?

Health related characteristics of a population in a society are significant to health promotion
programs and to the provision of better health services. The efforts of feasible health planning
generally target local areas such as local health regions or small area health units, and the
population specific health program planning often requires precise estimates of health behaviours
of the population at a fine spatial scales e.g., statistical local areas (SLAs) in Australia or counties
in US or Wards in UK. But health related data are not always available at such scales due the
policy and privacy constraints.

Fig. 1. A summary of different techniques and estimators for SAE.

Policy makers sometimes rely on national level or state level datasets to understand the health
needs of their communities. However, the basic problem with these surveys is that they are not
designed for efficient estimation at small areas. Any conventional estimators from these data
mainly have the two major limitations: (i) prevalence estimates can only be computed for a subset
of all areas which contain respondents to the survey; and (ii) for those small sampled areas the
achieved sample size will usually be very small and the estimator will thus have low precision, and
ultimately statistically unreliable.
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The lack of a national dataset having detailed characteristics of individuals at fine spatial scales
negatively impacts the ability of local and national agencies to manage serious health issues in the
community and associated risks factors. For examples, youth and adults’ smoking behaviours,
characteristics of overweight and obesity, risk factors and distribution of cardiovascular disease, etc
at small areas are not readily available, but crucially important for policy making or evaluation
purposes. In this study, an appraisal of the methodologies for the estimation of health related
characteristics of populations at small area levels is provided.

The overall methodologies for SAE are depicted in Figure 1. Traditionally there are two types of
SAE – direct and indirect model-based estimations. The direct methods include three estimators: H-
T estimator, GREG estimator and modified direct estimator. Indirect methodologies of SAE are
divided into two approaches – statistical and geographic. The statistical modelling is based on
statistical models (i.e. implicit and explicit models) and techniques; while, the geographic
approaches use microsimulation modelling.

Most of the developed nations are utilising SAE as an essential means to support the
knowledgeable and effective decision making and policy analysis for various issues at local levels.
There are three distinct sets of modelling methodologies utilised by practitioners: (i) indirect
standardisation and individual level modelling; (ii) multilevel statistical modelling; and (iii) 
microsimulation modelling technology (MMT). A highlight of these three sets of methodologies is
depicted in Table 1.
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Tab. 1. A comparison of the three approaches to small area health related characteristics
estimation.

The findings suggest that although each of these three modelling approaches has its own strengths
in relation to generating small area health related characteristics estimation, the microsimulation
modelling technology has more robustness over other methods in the sense that further
aggregation or disaggregation is possible on the basis of the choice of spatial scales or domains.
As well, it is possible to use the microdata file from MMT for further analysis and updating, and to
assess small area effects of policy changes. MMT approaches also allow what if scenarios in terms
of policy changes. The other approaches do not have such utilities. Finally, from the overall
assessment, it is apparent that MMT is comparatively a precise way to estimate small area health
related characteristics and evaluate policy changes. Our future research will employ this new
approach to produce the estimates of small area health related characteristics – in particular, the
estimates of smoking behaviours of adults and/or estimates of the prevalence of obesity of adults
at small area levels in Australia.
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