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What this paper adds

What is already known on this subject? Less affluent people with diabetes have poorer outcomes than more affluent people Inequalities in disease management may contribute to socio-economic differences in diabetes outcomes What does this study add? Differences in prevalence of complications of diabetes by socio-economic status were more marked than differences in disease management measures in this crosssectional study The role of socio-economic status should be considered when developing risk scores and comparing quality of care between populations of people with diabetes

Introduction

Inequalities in prevalence of diabetes and its complications by socio-economic status (SES) have been described in many settings. [START_REF] Brown | Socioeconomic position and health among persons with diabetes mellitus: a conceptual framework and review of the literature[END_REF] Potential explanations include differences in prevalence of risk factors and access to and use of services. [START_REF] Brown | Socioeconomic position and health among persons with diabetes mellitus: a conceptual framework and review of the literature[END_REF][START_REF] Caddick | Hospital admissions and social deprivation of patients with diabetes mellitus[END_REF][START_REF] Unwin | The relationships between cardiovascular risk factors and socio-economic status in people with diabetes[END_REF] Socioeconomic differences in longer term outcomes appear to be more marked than in processes of care as reflected by disease management measures in several health care systems. [START_REF] Millett | Socio-economic status, ethnicity and diabetes management: an analysis of time trends using the health survey for England[END_REF][START_REF] Brown | Race, ethnicity, socioeconomic position, and quality of care for adults with diabetes enrolled in managed care: the Translating Research Into Action for Diabetes (TRIAD) study[END_REF][START_REF] Maney | Impact of self-reported patient characteristics upon assessment of glycemic control in the Veterans Health Administration[END_REF][START_REF] Rabi | Association of socio-economic status with diabetes prevalence and utilization of diabetes care services[END_REF][8] In Scotland population-based data on people with diagnosed diabetes are collated electronically by capturing data from primary and secondary care systems. [9] We have previously reported that prevalence of type 2 diabetes and of cardiovascular disease among people with diabetes was inversely associated with SES in central Scotland. [START_REF] Wild | Impact of deprivation on cardiovascular risk factors in people with diabetes: an observational study[END_REF] The aim of this analysis was to investigate the association between SES, current risk factor patterns and history of hospital admission for selected complications of diabetes.

Methods

We used data available in 2005 for people with diabetes from a population of over 1.5 million people from two Health Boards in central Scotland. Data on most recent risk factor values were extracted from diabetes registers for people with diabetes and linked to hospital admissions data. The study was approved by local research ethics committees, data guardians and the Privacy Advisory Committee of NHS Services Scotland.

Records in which data on age or sex were missing (8.0%) or with obvious errors in the date of diagnosis (0.1%) were excluded from the analysis. Quintile of SES was assigned using the Scottish Index of Multiple Deprivation (SIMD), an area based measure derived from health and administrative data. [START_REF]Scottish Index of Multiple Deprivation[END_REF] The health domain includes standardised mortality ratios, hospital episodes related to emergencies, drug and alcohol use, a comparative illness factor, the estimated proportion of the population being prescribed drugs for anxiety, depression or psychosis and the proportion of live singleton births of low birth weight. [START_REF]Scottish Index of Multiple Deprivation[END_REF] Complications of diabetes were identified from hospital record data using International Classification of Disease (ICD) codes (see footnotes to table ). Comparisons were made between quintiles of SES using chi-squared tests for trend for the proportions of people with a history of hospital admission for renal disease, diabetes-related emergencies and cardiovascular disease occurring since 1981 when electronic hospital records began.

Logistic regression was used to adjust associations between SES and complications of diabetes for confounding factors. All analyses were performed using S-Plus for Windows v6.1 (or later) software.

Results

There were 35,925 people with diabetes for whom complete data were available on all cardiovascular risk factors (69% of people on the registers) and 85% of people had a history of one or more hospital admissions. Mean age fell from 63.5 to 62.2 years of age and the proportion of women increased from 41% to 49% from the least to the most deprived quintile (p<0.001 for trend for both age and sex). There were small differences in disease management measures by SES, for example mean HbA1c, cholesterol level and systolic blood pressure for the least and most deprived quintiles were 7.6 and 7.8%, 4.4 and 4.3 mmol/l and 137 and 134 mmHg respectively. There were more marked differences between the least and most deprived quintiles in prevalence of smoking (13.4 and 32.4%) and mean body mass index (29. [START_REF] Millett | Socio-economic status, ethnicity and diabetes management: an analysis of time trends using the health survey for England[END_REF] 

Discussion

We have shown that a history of hospital admission for various complications of diabetes is more common among deprived than affluent people with diabetes. Our finding that there were more marked socio-economic differences in complications of diabetes than among disease management measures are consistent with those of previous studies. [START_REF] Brown | Race, ethnicity, socioeconomic position, and quality of care for adults with diabetes enrolled in managed care: the Translating Research Into Action for Diabetes (TRIAD) study[END_REF][START_REF] Edwards | Variations in process and outcomes of diabetes care by socio-economic status in Salford, UK[END_REF][START_REF] Bihan | Association among individual deprivation, glycemic control, and diabetes complications: the EPICES score[END_REF][START_REF] Mcewen | Risk factors for mortality among patients with diabetes: the Translating Research Into Action for Diabetes (TRIAD) Study[END_REF] A recent cross-sectional study in a Glasgow population concluded that the association of deprivation with atherosclerosis is not adequately explained by classic or emerging risk factors. [START_REF] Deans | Differences in atherosclerosis according to area level socioeconomic deprivation: cross sectional, population based study[END_REF] This study has a number of limitations including its cross-sectional study design which means that the role of lifetime exposure to risk factors in explaining the association between SES and disease outcomes can not be addressed. Current risk factor levels reflect treated values for many people and presence of complications may lead to more aggressive treatment. Treatment and individual level data on SES were not available. It was not possible to remove the health domain from SIMD for this analysis but a previous study suggests that this has little effect on socio-economic health inequalities. [16] Our findings may be influenced by survival bias which would be expected to minimise the effect of SES.

The findings of this and other similar studies suggest that tackling any inequalities in current measures of disease management will, at best, only partly address inequalities in risk of complications of diabetes by SES. A history of complications of diabetes is itself associated with increased risk of future complications and prevention of diabetes and its complications including early treatment of risk factors are therefore crucial for reducing inequalities. The use of risk scores that include a measure of SES may provide a more accurate assessment of risk than those that only use cardiovascular risk factors. [START_REF] Woodward | Adding social deprivation and family history to cardiovascular risk assessment: the ASSIGN score from the Scottish Heart Health Extended Cohort (SHHEC)[END_REF][START_REF] Hippisley-Cox | Derivation and validation of QRISK, a new cardiovascular disease risk score for the United Kingdom: prospective open cohort study[END_REF] Prospective studies are needed to investigate whether SES could provide a valuable addition to risk scores for complications of diabetes. In addition, the potential role of SES should be considered when making comparisons of diabetes related outcomes and quality of care between different populations.

Tackling inequalities in health is complex and will only be successful if the social determinants of health are addressed. [19,[START_REF] Link | Social conditions as fundamental causes of disease[END_REF] Failure to reduce inequalities in prevalence and complications of diabetes will, however, be detrimental to both individuals and societies. [START_REF] Robbins | Excess type 2 diabetes in African-American women and men aged 40-74 and socioeconomic status: evidence from the Third National Health and Nutrition Examination Survey[END_REF][START_REF] Williams | Assessing the impact of complications on the costs of Type II diabetes[END_REF] Table : History of diabetes-related and cardiovascular hospital admissions by socio economic status: numbers, proportion and age-sex adjusted odds ratio (using least deprived quintile-Q1 as reference group) ICD codes were used to identify disease groups as follows: diabetic kidney disease (ICD-9: 585, 586, 587, 581.8, 583.8, ICD-10: N04, N06, N08, N15, N16, N18), diabetic ketoacidosis (ICD-9: 250.1; ICD-10: E10.1, E11.1, E14.1), hypoglycaemia (ICD-9: 250.8; ICD-10: E16.0, E16.2), ischaemic heart disease (ICD-9: 410-414; ICD-10: I24-25) stroke (ICD-9: 430-438; ICD-10: I60-69), peripheral arterial disease (ICD-9: 443; ICD-10: I73).

  and 31.2 kg/m2). Proportions of people in each SES quintile with history of a hospital admission for outcomes of interest and results of logistic regression models adjusting for age and sex are shown in the table. Further adjustment for Health Board, smoking status, body mass index, HbA1c, estimated glomerular filtration rate, cholesterol, type and duration of diabetes had modest effects for most outcomes but increased the OR(95% CI) for diabetic ketoacidosis and hypoglycaemia to 1.67 (1.36-2.06) and 2.11(1.60-2.78) respectively.
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