Estimating the Prevalence of Diabetes and Other Chronic Diseases for Small Geographic Areas. Peter Congdon, Geography, QMUL

Background

Major chronic diseases are a leading source of morbidity and health service costs in developed societies with ageing populations. Prevalence trends have to be distinguished from trends in mortality for such conditions – for example, CHD mortality is clearly in decline but prevalence trends less clearly so. Improved management of disease (e.g. drug therapies) may reduce case fatality (MacIntyre et al, 2002). Diabetes is relatively small as direct cause of death but important as a risk factor for CHD, stroke, etc. Diabetes prevalence in the UK and many other countries has been rising because of changes in diet, exercise patterns and obesity levels. Since 1991, rates have increased by around two-thirds in men and a quarter in women. It is estimated there will be about 2 million people with diagnosed diabetes in the UK by the year 2010. Diabetes is also increasing in developing societies (e.g. China) 

Risk Factors and Risk Gradients: Implications for Geographic Health Care Burden

The disease burden associated with diabetes is partly due to population ageing as like most chronic disease diabetes has a pronounced age gradient. Those aged 65-74 are around 10 times as likely as those aged 25-34 to have the disease. However, in the UK, the effect of ageing is compounded by recent migration patterns, and a high diabetes rate among relatively young ethnic group populations (e.g. the South Asian minority). In Pakistani and Bangladeshi men and women the prevalence of diagnosed diabetes is at least five times that found in the general population. 

There is also a gradient in diabetes according to deprivation and other socio-economic measures (education, income, etc) especially for type 2 diabetes (Evans et al, 2000).

Demographic gradients mean the geographic burden of increased diabetes prevalence is uneven. Due to the location of ethnic minorities, extra costs associated with increased diabetes prevalence tend to be concentrated in certain areas, so disproportionately affecting health care needs there (e.g. North East London, and certain Midlands and Northern industrial towns).

HSE also shows higher prevalence for males

Indirect Area Estimates

The impact of these demographic gradients on population prevalence can be modelled using survey data from the Health Survey for England in conjunction with Census Data for small areas. 

For example, logit regression can be used to develop prevalence rate profile by age, ethnicity,  gender, region (GOR) and deprivation category. The HSE for 2003 includes the Index of Multiple Deprivation for 2004 for the small area of residence for each survey respondent - specifically for the Census 2001 super-output area (SOA) of residence, there being circa 32500 SOAs in England. 

So one may apply a model based prevalence rate profile to census populations disaggregated according to region, age, ethnic group, and gender. The model uses broad ethnic groups – white, black, south asian, other; and  seven age groups: under 35, 35-44, 45-54, 55-64, 65-74, 75-84, 85+. 

A denominator population tabulation providing most of the relevant dimensions is available from the 2001 UK Census Table ST101. This cross-tabulates age, ethnicity and gender down to electoral ward level (approx. 8000 wards in England)

The diabetes deprivation gradient is then applied proportionately across age, ethnicity, sex. There may be deprivation-age interactions or deprivation-sex interactions (for example) but HSE data not sufficient to estimate them precisely. Also problem that at risk populations classified by age, ethnicity, sex and deprivation category are not available.

Gradient in prevalence over IMD quintiles, as ratio to average prevalence, is (0.76, 0.84, 0.91, 1.13, 1.37) for males, (0.80, 0.84, 0.93, 1.07, 1.36) for females. 

Estimated England total of types 1 and 2 of 1.5 million in 2003. Ward level rates vary from 0.7% to 7.4%.

Cross-validation

In the UK, prevalence data collected under the new Quality Outcomes Framework for monitoring and resourcing GP practices. However, available geographic profile is limited: for PCTs only, and not local authorities or electoral wards, at least in terms of publicly available data. Also the QOF data are subject to registration biases: work in Jrnl of Public Health (Sigfrid et al, Vol 28(3)) shows exception reporting increased for deprived practices. This means that the prevalence gradient by deprivation flatter than should be. Register data at aggregated (e.g. StHA) level likely to be better quality.

Applications

One may compare prevalence estimates to adverse events (e.g. diabetic amputations and coma). Look at adverse event rate in relation to prevalent rather than total population. Seem to be quite wide variations in event rates with higher prevalence StHAs in fact showing lower event rates.

Similar indirect estimation methods can be applied to other major chronic diseases (CHD, Serious Mental Illness) using HSE or ONSPMS. Other demographic factors may be relevant (e.g. household type for SMI).

There is also potential to link prevalence forecasts linked to mortality forecasts, and to ethnic population estimates & projections. Currently projections & MYEs are not ethnic specific.

Finally a useful validation exercise is to compare indicative prevalence (indirect approaches) with QOF registrations - assess under or over-registration at GP practice level.
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