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Abstract
Introduction
Quality of care could be influenced by individual socio-economic status (SES) and by residential area deprivation. The objective is to synthesize the current evidence regarding inequalities in health care for patients with Type 2 diabetes mellitus (Type 2 DM).

Methods
The systematic review focuses on inequalities concerning process (e.g. measurement of HbA1c, i.e. glycolised haemoglobin) and intermediate outcome indicators (e.g. HbA1c level) of Type 2 diabetes care. In total, of n = 886 publications screened, n = 21 met the inclusion criteria.

Results
A wide variety of definitions for ‘good quality diabetes care’, regional deprivation and individual SES was observed. Despite differences in research approaches, there is a trend towards worse health care for patients with low SES, concerning both process of care and intermediate outcome indicators. Patients living in deprived areas less often achieve glycaemic control targets, tend to have higher blood pressure (BP) and worse lipid profile control.

Conclusion
The available evidence clearly points to the fact that socio-economic inequalities in diabetes care do exist. Low individual SES and residential area deprivation are often associated with worse process indicators and worse intermediate outcomes, resulting in higher risks of microvascular and macrovascular complications. These inequalities exist across different health care systems. Recommendations for further research are provided.
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Abbreviations
ADAAmerican diabetic association


BMIBody mass index


BPBlood pressure


CVDCardiovascular disease


EPHPPEffective public health practice project


GISGeographic information system


GPGeneral practitioner


HbA1cGlycolised haemoglobin


IDFInternational Diabetes Federation


IMDIndex of multiple deprivation


IQRInterquartile range


LDLLow-density lipoprotein


OECDOrganisation for economic cooperation and development


SESSocio-economic status


Type 1 DMType 1 diabetes mellitus


Type 2 DMType 2 diabetes mellitus


UKPDSUnited Kingdom prospective diabetes study


WHOWorld Health Organization


ZQZip quality.




Introduction
Type 2 diabetes mellitus (Type 2 DM) is one of the leading causes of death in the world with constantly increasing prevalence: in 2008, the prevalence was estimated to be 10% among adults aged 25+ years [1]. The rising burden of diabetes is associated with a constant increase in its complications, causing rising disability and booming health care costs ranging from 2.5% to 15% of annual health care budgets [2]. Good diabetes care is crucial to delay these complications. Good glycaemic control results in a reduction of complications and better patient outcomes. The data from the United Kingdom Prospective Diabetes Study (UKPDS) concerning patients with Type 2 DM suggested, for example, a decreased risk of 25% in retinopathy and nephropathy for every reduction of 1% in HbA1c [3].
Different patient groups are affected unequally by Type 2 DM. There are large differences, for example, concerning gender, age and race. Socio-economic status (SES) may influence access to and quality of care, social support and availability of community resources. It may also influence diabetes-related knowledge, communication with providers, treatment choices and the ability to adhere to recommended medication, exercise and dietary regimens [4, 5]. Thus, low SES could be associated with multiple risks. First, epidemiological studies have repeatedly confirmed the inverse association between Type 2 DM and SES [6–9]. Also, regional deprivation (often used as a proxy for individual SES) was shown to have an independent influence on the incidence and prevalence of diabetes mellitus [10]. Second, some analyses focusing on patients with Type 2 DM indicate that health care could be worse for low SES groups, but this has rarely been studied in a systematic way.
To date, there is just one systematic review regarding inequalities in health care among patients with Type 2 diabetes by individual socio-economic status (SES) and regional deprivation. Ricci-Cabello et al. (2010) [11] focused on countries from the Organisation for Economic Cooperation and Development (OECD). They looked at differences by gender, ethnic group and SES, and for SES they reported results concerning diagnosis, control of diabetes and access to health services (four, seven and five studies respectively). They conclude that the results point towards health inequalities favouring higher SES groups, and that there is a great need for more empirical research. Their review covers publications up to 2007, and a number of papers have been published since. Thus, it was our objective to synthesize the current evidence, focusing on process and intermediate outcome indicators of health care for patients with Type 2 DM and on differences by individual SES and residential area deprivation.

Methods
In November and December 2012, we conducted a systematic literature search in PubMed for original studies published in English, German, French or Spanish. A combination of the following key words was used: diabetes, diabetes Type 2, quality of care, management, care, control, soci*, socio*, inequ*, differ*, dispar*, regio*, depriv* (and their translations) in title and abstract. The American Diabetes Association (ADA) guidelines for good diabetes control and quality of care were changed in 2002 (with subsequent improvements in 2005 and 2011) [12, 13] and, in 2005, the first Global Guideline for Type 2 Diabetes was published by the International Diabetes Federation (IDF) [14], complicating the comparison between previous and later studies. In order to improve the compatibility between studies, the time frame for the search was restricted to papers published between 1 January 2002 and 13 December 2012.
Altogether, 886 publications were eligible for further screening (see Figure 1). Titles and abstracts were screened, using the inclusion criteria outlined below and the PRISMA statement for reporting the results [15]. The references from selected articles were screened for further potentially relevant studies.[image: A12939_2013_Article_463_Fig1_HTML.jpg]
Figure 1
                        Selection of articles.
                      




An article was included in the review: (a) if the study population comprises Type 2 DM patients or a mixed group of Type 1 and Type 2 DM patients; (b) if quantitative analyses are presented concerning process and intermediate outcome indicators of health care; (c) if individual SES and/or residential area deprivation is included as an independent variable. We focused the review on process indicators such as assessment of HbA1c (glycolised haemoglobin), BP (blood pressure), BMI (body mass index), and on intermediate outcome indicators such as quantitative measurement of HbA1c, BP and/or lipids in the blood. All these indicators relate directly to health care provision, they are usually well documented and show relatively short-term results. They are influenced by other factors as well, of course, including individual health behavior and social support. Health care plays an important role, though, and most guidelines for good diabetes control include targets such as reduction of high BP, smoking cessation and reduction of high body weight.
Quality of care could also be assessed by outcome indicators less closely associated with health care, such as complications, hospital admissions or cardiovascular disease (CVD) mortality [16]. Results concerning these ‘other outcome indicators’ are mentioned below just briefly. The exclusion criteria are: studies restricted to Type 1 DM and studies just focusing on social disparities by race, ethnicity and nationality or migration status. These social disparities could be closely linked to individual SES and residential area deprivation, of course, but we still believe that they touch on a different topic.
Different information was extracted from the studies finally selected, based on the data extraction sheet proposed by Aveyard [17]; the results are presented in Tables 1 and 2. We also tried to assess and compare the methodological quality of the studies; this task proved to be quite challenging. The studies included in the review were conducted in very different settings (e.g. hospital, primary care), using a wide variety of methodological approaches (e.g. national or local registry data, practice-level data, patient survey). It is hardly possible to compare them in a common scheme that would account for all these differences. Finally, we used an adopted version of the EPHPP (Effective Public Health Practice Project) quality assessment tool [18]. It includes different components (evaluation of selection bias, study design, confounders, blinding, withdrawals and drop-outs, intervention integrity). Each component must be rated as providing ‘strong’, ‘moderate’ or ‘weak’ evidence; the final scale summarizes these ratings. We applied relatively strict criteria: to be rated as ‘strong’ evidence, a study must have no weak component and at least three out of six strong ones. The criteria for ‘moderate’ evidence are: one ‘weak’ component, or no ‘weak’ and less than three ‘strong’ ratings. All other studies were rated as ‘weak’. Screening, information extraction and assessment was first performed by OG and WM, in case of disagreement a joint decision was reached together with AM.Table 1
                        Quality of health care for people with type 2 diabetes: process and intermediate outcome indicators
                        
                          a
                        
                      


	 	Process indicators: delivery of assessment
	Intermediate outcome indicators: quantitative measurementb

	Ref.
	HbA1c
	Lipids
	Retino- pathy
	BP
	BMI
	Smoking
	Micro-albuminuria
	HbA1c
	Lipids
	BP (mmHg)

	[19]
	X
	X
	X
	─
	─
	─
	─
	─
	─
	─

	[20]
	X
	─
	─
	X
	X
	─
	─
	Mean
	Mean1
	Mean

	[21]
	─
	─
	─
	─
	─
	─
	─
	Mean
	─
	Mean

	[22]
	─
	─
	─
	─
	─
	─
	─
	Mean
	─
	─

	[23]
	─
	─
	─
	─
	─
	─
	─
	Mean
	> 2 g/L3
	─

	[24]
	─
	─
	─
	─
	─
	─
	─
	≤ 7.4%
	≤ 5 mmol/L1
	≤ 145/85

	[25]
	X
	X
	X
	─
	─
	─
	─
	Mean
	Mean2
	> 140/90

	[26]
	─
	─
	─
	─
	─
	─
	─
	Mean
	< 100 mg%2
	─

	[27]
	X
	X
	X
	─
	─
	─
	X
	─
	─
	─

	[28]
	X
	X
	X
	X
	X
	X
	X
	≤ 7.4%; ≤ 10%
	≤ 5 mmol/L1
	≤ 145/85

	[29]
	X
	X
	─
	X
	─
	X
	─
	≤ 7.4%
	≤ 5 mmol/L1
	≤ 140/80

	[30]
	─
	─
	X
	─
	X
	X
	X
	< 7.5%; < 10%
	≤ 5 mmol/L1
	< 145/85

	[31]
	X
	X
	─
	─
	─
	─
	─
	─
	─
	─

	[32]
	─
	─
	X
	─
	─
	─
	─
	Mean
	≥ 54
	≥ 140/90

	[33]
	X
	X
	─
	─
	X
	X
	─
	Mean; ≤ 7.5%
	─
	─

	[34]
	─
	─
	─
	─
	─
	X
	─
	≥ 6.5%
	≥ 2.58 mmol/L2
	─

	[35]
	X
	X
	X
	X
	X
	X
	X
	≤ 7.4%; ≤ 10%
	≤ 5 mmol/L1
	≤ 145/85

	[36]
	─
	─
	─
	─
	─
	─
	─
	≤ 6.5%
	≤ 5.2 mmol/L1
	≤ 140/90

	> 1.1–1.4 mmol/L2

	[37]
	X
	─
	X
	X
	─
	─
	X
	< 7.0%
	< 100 mg/dL2
	< 130/80

	[38]
	X
	X
	─
	X
	X
	─
	─
	≥ 9%
	< 100 mg/dL2
	─

	[39]
	X
	X
	X
	X
	X
	X
	─
	≤ 7.0%
	≤ 2.6 mmol/L2
	≤ 130/80


1Total cholesterol; 2LDL; 3TG; 4Total cholesterol/HDL-coefficient.
aother process and outcome indicators are just mentioned in the text (see ‘Results’).
bmean values or cut-off values for ‘good quality health care’.
HbA1c, glycolised haemoglobin; BP, blood pressure; BMI, body mass index.


Table 2
                        Characteristics of the studies
                      


	Reference
	- Country
	Assessment of individual level socio-economic status (SES)
	Assessment of regional deprivation
	Main results
	Main conclusion

	- n

	-% women

	- type of diabetes

	- age (years)

	 	1
	2
	3
	4
	5

	Arday D.R. et al. [19]
	- USA
	–
	ZQ score (household income; education; occupation; home value)
	- HbA1c tests (sign.), eye examinations (sign.) and lipid profile measurements (sign.) less likely for patients living in the most deprived regions
	- Worse diabetes care in the most deprived states

	- n = 1,941,517

	- 54.4%

	- T1D + T2D
	- Substantial reduction in variation between states concerning diabetes care after adjustment for residents’ characteristics (ZQ score)

	- 18–75

	- 67.5 (median)

	Bachmann M.O. et al. [20]
	- UK
	Educational level, individual income
	–
	- Higher HbA1c values (sign.), more non-compliance (sign.), retinopathy (trend) and less hospital attendance (sign.) among patients with low education
	- Larger burden of morbidity for patients with low SES, but less hospital care

	- n = 555

	- 47%

	- T1D + T2D

	- 65 (mean)

	- More complications among patients with low education and low income (sign.)

	- More negative effects on social life (sign.) and personal life (sign.) among patients with low education and low income

	Bäz L. et al. [21]
	- Germany
	Index based on educational level, occupational status and income
	–
	- Increasing HbA1c (sign.) and BMI (sign.) with decreasing SES
	- Worse diabetes control for patients with low SES

	- n = 555
	- No sign. association between BP and SES

	- 50.2% (T1D)

	45.5% (T2D)

	- T1D + T2D

	- 56.1 (mean)

	Bebb C. et al. [22]
	- UK
	–
	Townsend score
	- Higher HbA1c values for patients living in the most deprived regions (sign.) and for practices with many patients living in the most deprived regions (sign.)
	- Worse glycaemic control in the most deprived regions

	- n = 1,534

	- 41%

	- T2D
	- Effect of regional deprivation most important for extreme deprivation

	- 18–80

	66.2 (median)

	 	 	 	 	- Variation between practices concerning HbA1c values largely explained by percentage of patients living in the most deprived regions
	 
	 	1
	2
	3
	4
	5

	Bihan H. et al. [23]
	- France
	EPICES score
	–
	- Higher HbA1c values (sign.), more complications such as retinopathy (sign.) and neuropathy (sign.) and fewer 1-day hospitalizations (sign.) in patients with low SES
	- Worse glycaemic control and more microvascular complications in patients with low SES

	- n = 135

	- 48.8%

	- T1D + T2D

	- 59 (mean)

	Bottle A. et al. [24]
	- UK
	–
	IMD
	- Age group 25–59 years: higher total hospital (sign.) and ketoacidosis admission rates (sign.) for patients living in the most deprived regions
	- Worse diabetes control, more hospital admissions and lower quality of health care in the most deprived regions

	- n = 1,760,898

	- (unknown)

	- T1D + T2D;

	- 25–59
	- Age group ≥60 years: higher total hospital admission rates (sign.), lower total quality score (not sign.) and lower HbA1c control score (not sign.) for patients living in the most deprived regions

	25–59 (main group, 47.9%)

	Brown A.F. et al. [25]
	- USA
	Educational level, income
	–
	- Small SES differences concerning six out of seven process indicators, i.e. lipid profile measurement, foot examination, aspirin advice or use, influenza vaccination (all not sign.) and in two out of three intermediate outcomes, i.e. HbA1c control (not sign.) and LDL control (sign.)
	- Worse diabetes control for patients with low SES concerning glycaemic control and dilated eye examinations

	- n = 7,456

	- 53%

	- T1D + T2D

	- 60.4 (mean)

	- Higher HbA1c values (sign.) and fewer dilated eye examinations (sign.) in low SES group

	Geraghty E.M. et al. [26]
	- USA
	–
	Differences by income, educational level, unemployment (GIS analyses)
	- Higher HbA1c values for patients living in more deprived regions (not sign.)
	- Tendency for worse glycaemic control in most deprived regions

	- n = 7.288

	- 47.4%

	- T1D + T2D
	- No association between regional deprivation and LDL control

	- 62 (mean)

	Gnavi R. et al. [27]
	- Italy
	Educational level, income
	–
	- Fewer measurements of HbA1c (not sign.) and eye examinations (not sign.) among patients with low education
	- Most SES differences not statistically significant

	- n = 33,453
	- SES differences in health care processes favouring the disadvantaged group

	- 49.4%
	- Fewer ECG measurements (not sign.) and visits to diabetologists (not sign.) among patients with low education or low income

	- T1D + T2D

	- 65–74

	 	65–75 (main group 34.3%)
	 	 	 	 
	 	1
	2
	3
	4
	5

	Gray J. et al. [28]
	- UK
	–
	IMD
	- Small difference concerning health care process between most and least deprived regions
	- Tendency for worse health care in the most deprived regions

	- n = 6,035

	- Higher values of HbA1c (not sign.) and BP (not sign.) for patients living in the most deprived regions

	- 48.3%

	- T1D + T2D

	- 65–74 (main group, 26.6%)

	Guthrie B. et al. [29]
	- UK
	–
	Carstairs deprivation score
	- Less complete process indicators of good quality health care for patients living in the most deprived regions (sign.)
	- No consistent association between quality of care and regional deprivation

	- n = 10,191

	- 47.1%

	- T2D

	- 67.8 (median)

	- Higher percentage of smokers for patients living in the most deprived regions (sign.)

	Hippsley-Cox J. et al. [30]
	- UK
	–
	Townsend score
	- Higher BMI (sign.), more smokers (sign.), less neuropathy (sign.), microalbuminuria (sign.) and eye examinations (sign.), fewer flu vaccinations for patients living in the most deprived regions
	- Worse process of care and worse outcomes in the most deprived regions

	- n = 53,678

	- (unknown)

	- T1D + T2D

	- >16

	- Higher HbA1c values (sign.) and BP values (sign.)

	Hsu C.C. et al. [31]
	- Taiwan
	Income
	–
	- More severe diabetes symptoms (sign.), fewer visits to diabetes clinic (sign.) and to ambulatory diabetes clinic (sign.) in low SES group
	- Higher probability of hospital-diagnosed diabetes following severe symptoms and smaller likelihood of receiving recommended diabetes check-ups for patients with low SES

	- n = 1,462

	- 39.3–50.4%

	- T2D

	- > 20

	 	- Fewer tests for HbA1c (sign.), LDL (sign.), triglycerides (sign.) and fewer examinations for retinopathy (sign.) in low SES group

	Icks A. et al. [32]
	- Germany
	Helmert index (based on educational level, occupational status, income)
	–
	- Unfavourable process (retinopathy screening, foot examination, diabetes education, lipid and BP control, all not sign.) and outcome (HbA1c, not sign.) indicators in low SES group
	- Preliminary indications of less than good health care especially for patients with low SES

	 	- n = 149

	 	- 46%
	- Less knowledge about the term ‘HbA1c’ in low SES group (sign.)

	 	- T2D

	 	- 62 (mean)
	 	 	 	 
	 	1
	2
	3
	4
	5

	James G.D. et al. [33]
	- UK
	–
	Townsend score
	- Higher values of HbA1c in most deprived regions (sign.)
	- Worse glycaemic control in deprived regions, independent of other social factors such as ethnicity

	- n = 24,111

	- 47%

	- T2D

	- 52.6 (median)

	Larranaga et al. [34]
	- Spain
	–
	Index from Basque Institute of Statistics
	- Higher values of LDL (sign.) and HbA1c (sign.) in most deprived regions
	- Worse health care and higher prevalence of clinical complications in most deprived regions

	- n = 2,985

	- 52%

	- T2D
	- Higher risk of macroangiopathy complications (sign.) and higher risk of retino-, neuro- and nephropathy (not sign.) in most deprived regions

	- ≥ 24

	- More consultations per year in most deprived regions (sign.)

	Millet C. et al. [35]
	- UK
	–
	IMD
	- Lower rates of reaching health care targets concerning HbA1c, BP and cholesterol in most deprived regions
	- Worse intermediate outcomes in most deprived regions

	- n = 1,852,762

	- unknown

	- T1D + T2D

	- > 18

	Reisig V. et al. [36]
	- Germany
	Helmert index (based on educational level, occupational status, income)
	–
	- Among patients with T2DM and myocardial infarction: lower probability of reaching HbA1c target (sign.) and higher prevalence of retinopathy (sign.) in low SES group
	- Worse glycaemic control and more complications for patients with low SES

	- n = 373

	- 31.9%

	- T2D

	- 68.1 (median)

	Shani M. et al. [37]
	- Israel
	Income
	–
	- Lower probability of reaching HbA1c target (sign.) and LDL target (sign.) in low SES group
	- Worse glycaemic control for patients with low SES

	- n = 18,316

	- 50.3%

	- T1D + T2D

	 	- 65.5 (median)
	 	 	 	 
	 	1
	2
	3
	4
	5

	Wilf-Miron R. et al. [38]
	- Israel
	–
	Ranking based on educational level, employment, income, housing density
	- ‘Optimal follow-up’ (sign.) is more likely in most deprived regions
	- Process indicators: better health care quality in the most deprived regions

	- n = 74,953

	- 46.1%

	- T1D + T2D
	- Appropriate LDL control (not sign.) and achieving HbA1c target (sign.) less likely in most deprived regions
	- Intermediate outcome indicators: worse health care quality in the most deprived regions

	- 59 (mean)

	Wong K.W. et al. [39]
	- China
	Fee for service waiver (yes/no)
	–
	- Recording of cholesterol (sign.) and of BMI (sign.), screening for nephropathy (sign.) and retinopathy (sign.) less likely in low SES group
	- Process indicators: worse health care for patients with low SES

	- n = 1,970
	- Achievement of BP target (sign.) and HbA1c target (not sign.) less likely in low SES group
	- Intermediate outcome indicators: worse health care for patients with low SES

	- 55.1%

	- T2D

	- 63.2 (median)


Sign.: 5% level.
T1D, Type 1 diabetes.
T2D, Type 2 diabetes.




Results
Based on the inclusion and exclusion criteria listed above, 32 articles were identified for full-text review (see Figure 1).
Eleven of them were excluded for different reasons (no data on individual SES or regional deprivation, no data on quality of health care, or no analysis of the association between these two topics).Most of the remaining 21 papers are from Western European countries, i.e. from the UK (n = 8), Germany (n = 3) and one each from France, Italy and Spain. There are also three papers from the USA, two from Israel and one each from Taiwan and China. They comprise cross-sectional (n = 12) and cohort studies (n = 9), and most used the retrospective data (n = 17). Some (n = 8) are limited to Type 2 DM patients; the others use a mixed sample of both Type 1 and Type 2 DM patients. Sample size varies between 135 and 1,941,517 patients; mean (or median) age varies between 52.6 and 68.1 years. The process and intermediate outcome indicators (including cut-off points of good control) are presented in Table 1. The main characteristics and results of the studies are summarized in Table 2.
Individual SES and regional deprivation
Individual SES was assessed in 10 studies, mostly by income [31, 37, 39] and educational level. These two indicators were used side by side [20, 25, 27] or combined with the indicator ‘occupational status’ in order to build an index of SES [21, 23, 32, 36]. The association between regional deprivation and quality of health care was evaluated in 11 studies. In five of them (all from the UK), this was the primary objective of the study, using different tools to assess regional deprivation, i.e. the Townsend score [22, 30, 33], the Carstairs deprivation score [29] and the Index of Multiple Deprivation (IMD) [24, 28, 35]. In the other three studies, regional deprivation was used as a proxy for individual SES. In one study from the USA, the ZQ score (zip quality ranking of participant’s residence, based on economic indicators for the state) was used as a very broad measure for individual SES [19]. In the other three studies from the USA, Spain and Israel, individual SES was assessed by neighbourhood SES using census data combined with GIS (geographic information system) [26] or local standard of living data [34], or by using the economic ranking of the geographical sub-district where the patients lived [38].

Quality of care indicators
Three groups of process indicators can be distinguished: (a) delivery of clinical parameter assessments (e.g. concerning HbA1c, lipid profile, BP, BMI, retinopathy examinations by the physician); (b) smoking, as it is well established that Type 2 DM patients should not smoke; (c) visits to a GP (General practitioner) or a diabetologist. The intermediate outcome indicators are: numerical value of clinical parameters (e.g. concerning HbA1c, lipid profile, BP, BMI) as compared with established cut-off points for good control.
The process indicators used most often are presented in Table 1. Further process indicators included, for example, complications [20, 25, 30–32, 35], creatinine [23, 28–31, 35], flu vaccination [25, 28, 30, 35], microalbuminuria test [27, 28, 30, 34, 36], pulses [28, 30, 35], attendance at general practices [20], angiotensin converting enzyme inhibitors received in the presence of proteinuria or microalbuminuria [30, 35], adherence [20], use of or advice to use aspirin [25], ECG [27], proportion of diabetic patients who were diagnosed through hospitalization [31], diabetes education and knowledge of ‘HbA1c’ definition [32], sedentary lifestyle [34]. Several composite process indicators have been used as well: based on a patient questionnaire [20], on an assessment of HbA1c and at least two assessments out of three (eye, total serum cholesterol, microalbuminuria) per annum [27], on the performance of all tests out of seven (HbA1c, LDL [low-density lipoprotein]), nephropathy monitoring, eye and foot examinations, BP, BMI recorded during the past 12 months) [39].
Concerning the intermediate outcome indicators, the cut-off points for good control vary greatly. For HbA1c, for example, they vary from ≥ 6.5% [34] or ≤ 6.5% [36] to ≥ 9% [38] or ≤ 10% [28]. Based on international guidelines [40], the cut-off points for lipids used most often are LDL ≤ 100 mg% or ≤ 2.6 mmol/L [25, 26, 34, 37–39]. For total cholesterol, many studies use ≤ 5 mmol/L as the cut-off point for good control [24, 28–30, 35]. Other measures are used as well, e.g. concerning hypertriglyceridaemia [23], coefficient ‘total cholesterol/HDL’ [32] and HDL [36]. BP level was used in 11 studies: the cut-off points vary from < 130/80 [37] to ≤ 145/85 [24].
Looking also at other outcome indicators, some studies assessed health care quality by the presence of complications [23, 32, 36], high creatinine level [23, 36], presence of anaemia [23], total and ketoacidosis hospital admissions [24, 27], absence of obesity (BMI ≥ 30 kg/m2) [36], proportion of non-smokers [29, 36] and proportion of patients with high physical activity (more than 1 hour per week) [36]. In all but two studies [21, 35], the results were adjusted for age and sex. Also, many results were adjusted for diabetes duration [20–23, 25, 29, 31, 32, 34, 36, 39] and BMI [21, 23, 33, 37, 39].

Associations with individual SES
Most studies show that lower individual SES is associated with worse diabetes care. These disparities are reported for both process and outcomes of diabetes care. Concerning process indicators, most of these differences are statistically significant [31, 39] or show a similar trend [20, 25, 32]. Low SES patients visit diabetes clinics and ambulatory care facilities less often [31], but they are also more likely to visit a diabetologist [27], probably reflecting a greater need for better diabetes control. Two studies show no major difference by individual SES [37] or only slight differences in dilated eye examination rates [25]. In one study, the low SES group was favoured concerning health care processes [27].
Turning to the intermediate outcome indicators, the results differ substantially by the indicator used. In all studies looking at individual SES and glycaemic control, lower SES patients have higher HbA1c values than other patients, either significantly [20, 21, 23, 25, 36, 37] or as a similar trend [32, 39]. Socio-economic position is important even at the practice level: a higher proportion of patients with low SES registered at a practice is significantly associated with a lower percentage achieving good control (HbA1c < 7 mg%) [37]. The association between individual SES and BP is investigated in seven studies, and no significant association is found in six of them [20, 21, 25, 32, 36, 37]. In the other study, the chance of low SES patients achieving the BP target is reduced by about 30% (p <0.05) [39]. The achievement of clinical targets for lipid control is assessed in seven studies, and no significant association with individual SES is found in five of them [20, 23, 32, 36, 39]. In the other two studies, low SES is significantly associated with worse lipid control [25, 37]. Concerning the other outcome indicators, it has also been shown that low SES patients are more likely to have complications such as retinopathy [20, 23, 36] and nephropathy [20].

Associations with regional deprivation
In most of the studies reviewed here, high regional deprivation is associated with worse diabetes care. Concerning process indicators, the results are somewhat contradictory. The most deprived group is likely to have the clinical parameters measured least often; these differences are significant [19, 29, 30] or point into the same direction [28, 35]. There are exceptions though. One study shows that optimal follow-up (i.e. all process indicators recorded) is significantly associated with low regional deprivation [38]. In another study, GP consultations are significantly higher in the most deprived region [34]. It can be hypothesized that ‘consultation efficiency’ is especially low for low SES patients, that they need more visits than high SES patients for achieving the same target.
Concerning intermediate outcome indicators, the association with HbA1c is investigated in 10 studies. In nine of them, higher regional deprivation is associated with higher HbA1c values, and patients living there achieve the glycaemic control targets less often; these differences are statistically significant [22, 30, 33, 34, 38] or show a similar trend [24, 26, 28, 35]. No difference between deprivation groups was found in just one study [29]. The achievement of BP targets is investigated in five studies, and in three of them the high deprivation group shows more unfavourable results, either significantly [30] or as a trend [28, 35]. No association is found in two studies [24, 29]. Lipid control is investigated in eight studies, and in four of them no significant association is found [24, 28–30]. In the other studies, there was a clear trend indicating that patients living in deprived areas [26, 34, 38] or visiting practices in deprived areas [35] are less likely to achieve the lipid profile control targets. Concerning the other outcome indicators, patients from the most deprived regions often experience a greater burden of disease and show significantly higher risks of complications [34] and diabetes-related hospital admissions [24]. Also, the proportion of smokers is higher [29, 30] and so is the mean BMI [30].
Following our quality assessment criteria (see ‘Methods’), ‘strong’ evidence is provided by just three studies, they have been conducted in the USA [19], the UK [35] and Israel [38]. The data were taken from registries with high data quality, making problems of selection and reporting bias highly unlikely. The results were adjusted for age, sex, duration of diabetes and other variables, and the process and outcome indicators of health care quality were chosen according to international guidelines [13, 14]. The studies show that the values for process indicators are worse in more deprived regions [19], and that intermediate outcome targets (e.g. concerning level of HbA1c) are reached less often in more deprived regions, in the UK [35] as well as in Israel [38].


Discussion
Studies included here come from a variety of countries, and they vary widely in study design and sample size. About one third use data from registries at the national [19], regional [24, 26, 27, 29–31, 35, 37, 38] or practice level [20, 28, 33, 34]. These registries usually provide high quality data with few missing values, but they mostly lack information on individual SES. Other studies were conducted in a hospital setting [21, 23, 39], and again data quality should be high. Owing to potential selection bias, it could be difficult, though, to apply the results to the general population. A third group of studies is based on surveys [22, 23, 32, 36]. They might be more representative of the whole population, but they often lack information regarding process indicators. Each study design has its specific advantages and drawbacks, and this also applies to the studies included in this review.
About half of the studies include information on individual level SES, for example by educational level or per capita household income (see Table 2). The other studies include information on regional deprivation, probably often because data on individual SES were not available and regional deprivation was taken as a proxy. Regional deprivation is assessed in different ways, e.g. by the Townsend score [22], the IMD [24] or by a deprivation score developed in Spain [28]. Individual level SES and regional deprivation could both reveal important information, as it could be important to improve health care for specific social groups and/or for specific regions.
The studies reviewed here reflect the problem that there is no unified, internationally accepted definition concerning the quality of health care for people with Type 2 DM. Different approaches to defining and measuring health care quality are used, and it is hardly possible to combine the results in a quantitative meta-analysis. Also, different studies use different sets of indicators. Microalbuminaemia is assessed in just five of these 21 studies, for example, and six studies do not include any process indicator. All but three studies include an intermediate outcome indicator (e.g. comparing HbA1c values with a cut-off value for good glycaemic control), but different cut-off values are used in different studies, making it even more difficult to directly compare the empirical results.
Despite these multifaceted differences between the 21 studies reviewed here, it is still possible to identify some main results: (a) Process indicators of health care quality are often significantly associated with individual SES, i.e. patients with low SES often receive these measurements and assessments less frequently than patients with high SES (e.g. concerning HbA1c, lipids, retinopathy, BP, BMI, smoking status, microalbuminaemia). (b) Individual SES is often significantly associated with poor glycaemic control, i.e. HbA1c values above the recommended clinical target. (c) Concerning BP and lipids above the proposed level, there seems to be no clear association with individual SES. (d) Diabetes-specific complications such as retinopathy and nephropathy seem to be more common among patients with low (as compared with high) individual SES, but these associations have rarely been assessed. (e) The associations with health care quality are mostly less pronounced and consistent if social differences are assessed by regional deprivation instead of individual level SES. (f) Concerning process indicators, some studies indicate that health care quality is worse in more deprived regions, but these associations are statistically significant only in some of them. (g) A similar, but more consistent picture is seen for glycaemic control. HbA1c values indicating poor glycaemic control are found more often in more deprived regions, and in most studies this difference is statistically significant. (h) Some studies indicate that the targets concerning BP and lipids are achieved less often in more deprived regions, but the level of statistical significance is reached only in some of them. (i) Few studies assess the association between regional deprivation and diabetes-specific complications such as retinopathy and nephropathy; they indicate that it is positive and significant.
Some limitations of the review need to be considered. First, we tried to find all relevant studies published up to December 2012, by following a well established, standardized scheme [15], by including all papers irrespective of the statistical significance of their empirical results, by including papers written in different languages (i.e. English, German, French and Spanish) and by performing a counter-checked evaluation of the papers. Our search was confined to publications that could be found in the PubMed database. Following the recommendation from a reviewer we later repeated the search in the EMBASE database (using the identical strategy as outlined above; see ‘Methods’), and we found that all publications identified in EMBASE had also been included in the first group of papers (n = 886) identified in PUBMED (see Figure 1). But of course we cannot rule out the possibility that we have missed relevant publications.
Second, just one third of these studies are clearly restricted to Type 2 DM patients [22, 29, 31–34, 36, 39], i.e. the others also include Type 1 DM patients. This should not be a major problem, though, as Type 2 DM accounts for about 90% of all diabetes patients [1]. Of course, there could also be important inequalities concerning health care for type 1 DM [10], but this review focuses as much as possible on type 2 DM. Third, social inequalities can be assessed by a number of indicators besides SES and regional deprivation (e.g. migrant status and ethnicity). These other indicators are not included here, although they might well interact with SES and regional deprivation [5].
The review could be an important contribution to the discussion on health care inequalities among patients with Type 2 DM. Most would agree that these inequalities should be reduced, but to date there seems to be just one review that summarizes the results and stresses the need for further research. The previous review from Ricci-Cabello et al. [11] covered publications up to 2007 and included 25 papers for final assessment; just two of these are included in our review as well [34, 36]. This little overlap is also due to the fact that the two reviews differ in a number of ways: The review from Ricci-Cabello et al. [11] also includes studies that define social inequalities by gender and ethnic group, that study inequalities in diagnosis of DM, and it includes four studies that are restricted to type 1 DM.
Adding some recommendations for further research, we would like to highlight eight topics: First, despite the great variety of proposals regarding appropriate assessment methods [16, 41, 42], quality of diabetes care should be measured in a way that enables benchmarking and comparison. A standard set of indicators for assessing good quality health care should be provided. Process indicators may not be a good predictor of patient outcome; thus, it would be better to assess patient outcomes directly [43]. For example, concerning intermediate outcome indicators, the same cut-off value should be used in all studies, preferably based on current international guidelines. This is easier said than done, of course; there are still different guidelines. Concerning cut-off points for ‘poor glycaemic control’, for example, it has been proposed to use HbA1c values above 6.5% [14] or 7% [13]. The National Diabetes Quality Improvement Alliance [44] suggests HbA1c levels above 9%. In addition, there are different opinions regarding cut-off points, especially for the elderly [12]. The standard set should also include outcome indicators.
Second, it is important to distinguish clearly between the individual and the regional level. Assessing SES at the individual level highlights the following problem: health care for people with Type 2 DM could be influenced by a number of individual risks and resources such as poor health behaviour or good social support. It would be important to know which of these risks (or resources) are especially strong (or weak) among patients with low SES and how their risks could be reduced and their resources improved. Assessing SES by regional deprivation points to another problem: resources for people with Type 2 DM could differ between regions. There could be differences concerning health care (e.g. availability of specialized physicians) and other factors such as facilities for physical activities. Important questions would be, for example: What kind of resources are especially weak in more deprived regions, and how could they be improved? What role could be played by improving health care? Also, it is possible that the proportion of patients with low individual SES is especially high in the most deprived regions, that the differences between regions could largely be explained by these individual level differences. Therefore it is necessary to differentiate clearly between effects at the individual and at the regional level, i.e. to conduct multilevel analyses. These analyses are well known in public health research [45], but we are not aware of a study on social and regional inequalities in health care for patients with Type 2 DM that is based on this kind of analysis.
Third, some associations with low individual SES seem to be fairly well established, concerning process indicators (e.g. less frequent measurement of HbA1c and lipids), intermediate outcome indicators (e.g. higher prevalence of HbA1c values above the proposed level) and diabetes-specific complications (e.g. higher prevalence of retinopathy). Some associations with regional deprivation seem to be fairly well established as well, concerning intermediate outcome indicators (e.g. HbA1c values) and diabetes-specific complications (e.g. retinopathy). The potential reasons behind these associations are poorly understood however. They may relate to social differences in training, awareness of early symptoms and compliance [40, 46, 47], for example, but the ‘web of causation’ has not yet been described in any detail. Health outcomes are influenced by many factors, and health behaviour plays an important role in explaining social differences [48]. The influence of health services may be limited [41], but it would be important to study the interplay between health care, on the one hand, and health behaviour, diabetes self-management and the achievement of clinical targets, on the other, especially among low SES patients.
Fourth, meta-analyses could be important especially for assessing effects that are relatively small. It is rather difficult to merge the empirical information from different studies (as mentioned above), but the chances to conduct meta-analyses should be explored in more detail. Fifth, registries provide an excellent database for these studies, but they often lack information on individual SES such as educational level or income. It is recommended that this information is added wherever possible. Sixth, different countries have different systems of health promotion and health care (e.g. concerning co-payments), and the problems and causes of social inequalities in health care may differ as well. One implication is that policy recommendations for a specific country will have to be based on empirical studies conducted in this country. Another implication is that cross-country comparisons are difficult to conduct, as all these differences will have to be taken into account, but these comparisons offer an important chance for studying the associations between system characteristics and health care inequalities. Seventh, health care for patients with type 2 DM is similar to health care for patients with type 1 DM, but the two groups of DM patients are quite different. It would be important to add a review focused on patients with type 1 DM. Last but not least, there is a great need for intervention studies, i.e. studies that compare different interventions aimed at reducing social differences in health care for people with Type 2 DM.

Conclusion
The available evidence clearly points to the fact that socio-economic inequalities in diabetes care do exist. Low individual SES and regional deprivation are often associated with worse process indicators of care and worse intermediate outcomes (e.g. poor glycaemic, lipid and BP control), resulting in higher risks of microvascular (e.g. retinopathy) and macrovascular complications (e.g. myocardial infarction, stroke). These differences exist even in countries with a health care system that is clearly based on solidarity between all socio-economic groups (e.g. Germany). Much is known about good quality diabetes care; it is important to study in more detail why patients with low SES profit less from this knowledge.

Acknowledgements
This work was partially supported by the Kompetenznetz Diabetes mellitus (Competence Network for Diabetes mellitus) funded by the Federal Ministry of Education and Research (FKZ 01GI1104A).

References
1.
Alwan DA: Global Status Report on Noncommunicable Diseases 2010. 2011, Geneva: World Health Organization

2.
World Health Organization: Diabetes: cost of diabetes. 2010, Geneva, Switzerland: WHO, Fact sheet #236:http://​www.​who.​int/​mediacentre/​factsheets/​fs236/​en/​,

3.
UK Prospective Diabetes Study (UKPDS) Group: Intensive blood-glucose control with sulphonylureas or insulin compared with conventional treatment and risk of complications in patients with type 2 diabetes (UKPDS 33). Lancet. 1998, 352: 837-853.CrossRef

4.
Brown AF, Ettner SL, Piette J, Weinberger M, Gregg E, Shapiro MF, Karter AJ, Safford M, Waitzfelder B, Prata PA, Beckles GL: Socioeconomic position and health among persons with diabetes mellitus: a conceptual framework and review of the literature. Epidemiologil Rev. 2004, 26: 63-77. 10.1093/epirev/mxh002.CrossRef

5.
Whiting D: Diabetes: Equity and Social Determinants. Equity, Social Determinants and Public Health Programmes. 2010, Geneva, Switzerland: WHO Press, World Health Organization, 77-94.

6.
Connolly V, Unwin N, Sherriff P, Bilous R, Kelly W: Diabetes prevalence and socioeconomic status: a population based study showing increased prevalence of type 2 diabetes mellitus in deprived areas. J Epidemiol Community Health. 2000, 54: 173-177. 10.1136/jech.54.3.173.PubMedCentralPubMedCrossRef

7.
Espelt A, Arriola L, Borrell C, Larranaga I, Sandin M, Escolar-Pujolar A: Socioeconomic position and type 2 diabetes mellitus in Europe 1999–2009: a panorama of inequalities. Curr Diabetes Rev. 2011, 7: 148-158. 10.2174/157339911795843131.PubMedCrossRef

8.
Robbins JM, Vaccarino V, Zhang H, Kasl SV: Socioeconomic status and diagnosed diabetes incidence. Diabetes Res Clin Pract. 2005, 68: 230-236. 10.1016/j.diabres.2004.09.007.PubMedCrossRef

9.
Gnavi R, Karaghiosoff L, Costa G, Merletti F, Bruno G: Socio-economic differences in the prevalence of diabetes in Italy: the population-based Turin study. Nutr Metab Cardiovasc Dis. 2008, 18: 678-682. 10.1016/j.numecd.2007.11.004.PubMedCrossRef

10.
Maier W, Holle R, Hunger M, Peters A, Meisinger C, Greiser KH, Kluttig A, Völzke H, Schipf S, Moebus S, Bokhof B, Berger K, Mueller G, Rathmann W, Tamayo T, Mielck A: The impact of regional deprivation and individual socio-economic status on the prevalence of Type 2 diabetes in Germany. A pooled analysis of five population-based studies. Diabet Med. 2013, 30: e78-e86. 10.1111/dme.12062.PubMedCrossRef

11.
Ricci-Cabello I, Ruiz-Perez I, Olry de Labry-Lima A, Marquez-Calderon S: Do social inequalities exist in terms of the prevention, diagnosis, treatment, control and monitoring of diabetes? A systematic review. Health Soc Care Community. 2010, 18: 572-587. 10.1111/j.1365-2524.2010.00960.x.PubMedCrossRef

12.
Inzucchi SE, Bergenstal RM, Buse JB, Diamant M, Ferrannini E, Nauck M, Peters AL, Tsapas A, Wender R, Matthews DR: Management of hyperglycaemia in type 2 diabetes: a patient-centered approach. Position statement of the American Diabetes Association (ADA) and the European Association for the Study of Diabetes (EASD). Diabetologia. 2012, 55: 1577-1596. 10.1007/s00125-012-2534-0.PubMedCrossRef

13.
American Diabetes Association: Standards of medical care in diabetes. Diabetes Care. 2005, 28: S4-S36.CrossRef

14.
Force ICGT: Global Guideline for Type 2 Diabetes. 2005, International Diabetes Federation: Brussels

15.
Moher D, Liberati A, Tetzlaff J, Altman DG, Group P: Preferred reporting items for systematic reviews and meta-analyses: the PRISMA statement. PLoS Med. 2009, 6: e1000097-10.1371/journal.pmed.1000097.PubMedCentralPubMedCrossRef

16.
O’Connor PJ, Bodkin NL, Fradkin J, Glasgow RE, Greenfield S, Gregg E, Kerr EA, Pawlson LG, Selby JV, Sutherland JE, Taylor ML, Wysham CH: Diabetes performance measures: current status and future directions. Diabetes Care. 2011, 34: 1651-1659. 10.2337/dc11-0735.PubMedCentralPubMedCrossRef

17.
Aveyard H: Doing a Literature Review in Health and Social Care. 2010, London: McGraw Hill Open University Press, 2

18.
Thomas BH, Ciliska D, Dobbins M, Micucci S: A process for systematically reviewing the literature: providing the research evidence for public health nursing interventions. Worldviews Evid Based Nurs. 2004, 1: 176-184. 10.1111/j.1524-475X.2004.04006.x.PubMedCrossRef

19.
Arday DR, Fleming BB, Keller DK, Pendergrass PW, Vaughn RJ, Turpin JM, Nicewander DA: Variation in diabetes care among states: do patient characteristics matter?. Diabetes Care. 2002, 25: 2230-2237. 10.2337/diacare.25.12.2230.PubMedCrossRef

20.
Bachmann MO, Eachus J, Hopper CD, Davey Smith G, Propper C, Pearson NJ, Williams S, Tallon D, Frankel S: Socio-economic inequalities in diabetes complications, control, attitudes and health service use: a cross-sectional study. Diabet Med. 2003, 20: 921-929. 10.1046/j.1464-5491.2003.01050.x.PubMedCrossRef

21.
Baz L, Muller N, Beluchin E, Kloos C, Lehmann T, Wolf G, Müller UA: Differences in the quality of diabetes care caused by social inequalities disappear after treatment and education in a tertiary care centre. Diabet Med. 2012, 29: 640-645. 10.1111/j.1464-5491.2011.03455.x.PubMedCrossRef

22.
Bebb C, Kendrick D, Stewart J, Coupland C, Madeley R, Brown K, Burden R, Sturrock N: Inequalities in glycaemic control in patients with Type 2 diabetes in primary care. Diabet Med. 2005, 22: 1364-1371. 10.1111/j.1464-5491.2005.01662.x.PubMedCrossRef

23.
Bihan H, Laurent S, Sass C, Nguyen G, Huot C, Moulin JJ, Guegen R, Le Toumelin P, Le Clésiau H, La Rosa E, Reach G, Cohen R: Association among individual deprivation, glycemic control, and diabetes complications: the EPICES score. Diabetes Care. 2005, 28: 2680-2685. 10.2337/diacare.28.11.2680.PubMedCrossRef

24.
Bottle A, Millett C, Xie Y, Saxena S, Wachter RM, Majeed A: Quality of primary care and hospital admissions for diabetes mellitus in England. J Ambul Care Manage. 2008, 31: 226-238. 10.1097/01.JAC.0000324668.83530.6d.PubMedCrossRef

25.
Brown AF, Gregg EW, Stevens MR, Karter AJ, Weinberger M, Safford MM, Gary TL, Caputo DA, Waitzfelder B, Kim C, Beckles GL: 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. Diabetes Care. 2005, 28: 2864-2870. 10.2337/diacare.28.12.2864.PubMedCrossRef

26.
Geraghty EM, Balsbaugh T, Nuovo J, Tandon S: Using Geographic Information Systems (GIS) to assess outcome disparities in patients with type 2 diabetes and hyperlipidemia. J Am Board Fam Med. 2010, 23: 88-96. 10.3122/jabfm.2010.01.090149.PubMedCrossRef

27.
Gnavi R, Picariello R, la Karaghiosoff L, Costa G, Giorda C: Determinants of quality in diabetes care process: the population-based Torino Study. Diabetes Care. 2009, 32: 1986-1992. 10.2337/dc09-0647.PubMedCentralPubMedCrossRef

28.
Gray J, Millett C, O’Sullivan C, Omar RZ, Majeed A: Association of age, sex and deprivation with quality indicators for diabetes: population-based cross sectional survey in primary care. J R Soc Med. 2006, 99: 576-581. 10.1258/jrsm.99.11.576.PubMedCentralPubMedCrossRef

29.
Guthrie B, Emslie-Smith A, Morris AD: Which people with Type 2 diabetes achieve good control of intermediate outcomes? Population database study in a UK region. Diabet Med. 2009, 26: 1269-1276. 10.1111/j.1464-5491.2009.02837.x.PubMedCrossRef

30.
Hippisley-Cox J, O’Hanlon S, Coupland C: Association of deprivation, ethnicity, and sex with quality indicators for diabetes: population based survey of 53,000 patients in primary care. Br Med J. 2004, 329: 1267-1269. 10.1136/bmj.38279.588125.7C.CrossRef

31.
Hsu CC, Lee CH, Wahlqvist ML, Huang HL, Chang HY, Chen L, Shih SF, Shin SJ, Tsai WC, Chen T, Huang CT, Cheng JS: Poverty increases type 2 diabetes incidence and inequality of care despite universal health coverage. Diabetes Care. 2012, 35: 2286-2292. 10.2337/dc11-2052.PubMedCentralPubMedCrossRef

32.
Icks A, Rathmann W, Haastert B, Mielck A, Holle R, Lowel H, Giani G, Meisinger C: Quality of care and extent of complications in a population-based sample of patients with type 2 diabetes mellitus. The KORA Survey 2000. Dtsch Med Wochenschr. 2006, 131: 73-78. 10.1055/s-2006-924927.PubMedCrossRef

33.
James GD, Baker P, Badrick E, Mathur R, Hull S, Robson J: Ethnic and social disparity in glycaemic control in type 2 diabetes; cohort study in general practice 2004–9. J R Soc Med. 2012, 105: 300-308. 10.1258/jrsm.2012.110289.PubMedCrossRef

34.
Larranaga I, Arteagoitia JM, Rodriguez JL, Gonzalez F, Esnaola S, Pinies JA, Sentinel Practice Network of the Basque Country: Socio-economic inequalities in the prevalence of Type 2 diabetes, cardiovascular risk factors and chronic diabetic complications in the Basque Country, Spain. Diabet Med. 2005, 22: 1047-1053. 10.1111/j.1464-5491.2005.01598.x.PubMedCrossRef

35.
Millett C, Car J, Eldred D, Khunti K, Mainous AG, Majeed A: Diabetes prevalence, process of care and outcomes in relation to practice size, caseload and deprivation: national cross-sectional study in primary care. J R Soc Med. 2007, 100: 275-283. 10.1258/jrsm.100.6.275.PubMedCentralPubMedCrossRef

36.
Reisig V, Reitmeir P, Doring A, Rathmann W, Mielck A, Group KS: Social inequalities and outcomes in type 2 diabetes in the German region of Augsburg. A cross-sectional survey. Int J Public Health. 2007, 52: 158-165. 10.1007/s00038-007-5077-2.PubMedCrossRef

37.
Shani M, Nakar S, Lustman A, Baievsky T, Rosenberg R, Vinker S: Patient characteristics correlated with quality indicator outcomes in diabetes care. Br J Gen Pract. 2010, 60: 655-659. 10.3399/bjgp10X515368.PubMedCentralPubMedCrossRef

38.
Wilf-Miron R, Peled R, Yaari E, Shem-Tov O, Weinner VA, Porath A, Kokia E: Disparities in diabetes care: role of the patient’s socio-demographic characteristics. BMC Public Health. 2010, 10: 729-10.1186/1471-2458-10-729.PubMedCentralPubMedCrossRef

39.
Wong KW, Ho SY, Chao DV: Quality of diabetes care in public primary care clinics in Hong Kong. Fam Pract. 2012, 29: 196-202. 10.1093/fampra/cmr060.PubMedCrossRef

40.
Gagliardino JJ, Aschner P, Baik SH, Chan J, Chantelot JM, Ilkova H, Ramachandran A, IDMPS Investigators: Patients’ education, and its impact on care outcomes, resource consumption and working conditions: data from the International Diabetes Management Practices Study (IDMPS). Diabetes Metab. 2012, 38: 128-134. 10.1016/j.diabet.2011.09.002.PubMedCrossRef

41.
Brook RH, McGlynn EA, Shekelle PG: Defining and measuring quality of care: a perspective from US researchers. Int J Qual Health Care. 2000, 12: 281-295. 10.1093/intqhc/12.4.281.PubMedCrossRef

42.
Yudkin JS, Eggleston EM: ‘Hard’, ‘soft’ and ‘surrogate’ endpoints in diabetes. J Epidemiol Community Health. 2013, 67: 295-297. 10.1136/jech-2012-201361.PubMedCrossRef

43.
Sidorenkov G, Haaijer-Ruskamp FM, de Zeeuw D, Bilo H, Denig P: Review: relation between quality-of-care indicators for diabetes and patient outcomes: a systematic literature review. Med Care Res Rev. 2011, 68: 263-289. 10.1177/1077558710394200.PubMedCrossRef

44.
Nicolucci A, Greenfield S, Mattke S: Selecting indicators for the quality of diabetes care at the health systems level in OECD countries. Int J Qual Health Care. 2006, 18 (Suppl 1): 26-30.PubMedCrossRef

45.
Merlo J, Chaix B, Yang M, Lynch J, Rastam L: A brief conceptual tutorial on multilevel analysis in social epidemiology: interpreting neighbourhood differences and the effect of neighbourhood characteristics on individual health. J Epidemiol Community Health. 2005, 59: 1022-1028. 10.1136/jech.2004.028035.PubMedCentralPubMedCrossRef

46.
Arnold-Worner N, Holle R, Rathmann W, Mielck A: The importance of specialist treatment, treatment satisfaction and diabetes education for the compliance of subjects with type 2 diabetes - results from a population-based survey. Exp Clin Endocrinol Diabetes. 2008, 116: 123-128. 10.1055/s-2007-990297.PubMedCrossRef

47.
Mielck A, Reitmeir P, Rathmann W: Knowledge about diabetes and participation in diabetes training courses: the need for improving health care for diabetes patients with low SES. Exp Clin Endocrinol Diabetes. 2006, 114: 240-248. 10.1055/s-2006-924228.PubMedCrossRef

48.
Stringhini S, Tabak AG, Akbaraly TN, Sabia S, Shipley MJ, Marmot MG, Brunner EJ, Batty GD, Bovet P, Kivimäki M: Contribution of modifiable risk factors to social inequalities in type 2 diabetes: prospective Whitehall II cohort study. Br Med J. 2012, 345: e5452-10.1136/bmj.e5452.CrossRef



Competing interests
The authors declare that they have no competing interest.

Authors’ contributions
All authors jointly defined the research question and the search strategy. OG and WM carried out the literature search, information extraction and first assessment. In case of disagreement a joint decision was reached together with AM. OG drafted the manuscript. All authors read and approved the final manuscript.


OEBPS/sidebar.gif





OEBPS/contact.gif





OEBPS/A12939_2013_Article_463_Fig1_HTML.jpg
Systematic literature search in PubMed
(n = 886)

|

Assessment of abstracts
(n=118)

Records excluded
(n =768)

v

Assessment of full-text
articles (n = 32)

Abstracts excluded
(n=86)

|

Studies included in the
review (n = 21)

Full-text articles excluded
(n=11)






