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Structured Abstract 

Aims 

To determine which patient characteristics were associated with failure to receive indicated care for 

diabetes over time. 

Methods 

English Longitudinal Study of Ageing participants aged 50 or older with diabetes reported receipt 

of care described by four diabetes quality indicators (QIs) in 2008-9 and 2010-11. Annual checks 

for glycated haemoglobin (HbA1c), proteinuria and foot examination were assessed as a care 

bundle (n=907). A further QI (n=759) assessed whether participants with cardiac risk factors were 

offered ACE inhibitors or angiotensin II receptor blockers (ARBs). Logistic regression modelled 

associations between failure to receive indicated care in 2010-11 and participants’ socio-

demographic, lifestyle and health characteristics, diabetes self-management knowledge, health 

literacy, and previous QI achievement in 2008-9. 

Results 

A third of participants (2008-9=32.8%; 2010-11=32.2%) did not receive all annual checks in the 

care bundle. Nearly half of those eligible were not offered ACE inhibitors/ARBs (2008-9=44.6%; 

2010-11=44.5%). Failure to receive a complete care bundle was associated with lower diabetes self-

management knowledge (odds ratio (OR) 2.05), poorer cognitive performance (1.78), or having 

previously received incomplete care (3.32). Participants who were single (OR=2.16), had low 

health literacy (1.50) or had received incomplete care previously (6.94) were more likely to not be 

offered ACE inhibitors/ARBs. Increasing age (OR=0.76) or body mass index (OR=0.70) was 

associated with lower odds of failing to receive this aspect of care. 
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Conclusions 

Quality improvement initiatives for diabetes might usefully target patients with previous receipt of 

incomplete care, poor knowledge of annual diabetes care processes, and poorer cognition and health 

literacy.  

 

Word count: 248 
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Quality of care, prediction, patient education.  
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1 INTRODUCTION 

The increasing prevalence of type 2 diabetes is a global public health crisis that poses major care 

and economic challenges for both developed and developing countries[1]. While reversing the 

accompanying global obesity epidemic remains a central goal, ensuring that all patients receive 

good treatment for diabetes should substantially reduce adverse outcomes[2]. There is consensus 

that appropriate monitoring and care can significantly reduce complications arising from diabetes 

and associated morbidity and mortality[3-7]. Different approaches to standard setting and quality 

indicator development identify care processes that can be monitored through routine audit, and that 

have an evidence base linking them to improved patient health and wellbeing. 

The United Kingdom (UK) has a long established ‘free at the point of use’ health care system, 

based around strong primary care services[8]. Since 2004 there has been a major drive to improve 

the quality of diabetes care through the introduction of the ‘Quality and Outcomes Framework’ 

(QOF), a payment for performance scheme in primary care[9], and before then through numerous 

local and national initiatives[10]. Quality has steadily improved, but there is still evidence of low 

achievement of QIs for diabetes care in the UK[11-14], with similar evidence in other healthcare 

systems[15, 16]. Achievement of bundles of indicators can be particularly low. For example, the 

UK’s National Diabetes Audit reported data from 1,929,985 medical records from 2009-10, 

representing 81.1% of all people aged 17 or over with a diagnosis of diabetes reported in QOF[11]. 

This audit found that, although more than 95.4% of patients with Type 2 diabetes consulted their 

general practitioner at least once in the previous 12 months and despite achievement rates of 

individual indicators being high (e.g. glycated haemoglobin [HbA1c] check=92.6%, foot 

examination=85.2%, blood pressure recorded=95.4%)[11], only around half (52.9%) received all 

nine of the NICE quality-indicated care processes[17]. A recent study of nine Scottish practices, 

with a combined patient population of 56,948, assessed practice compliance to QOF-based care 

bundles – composite measures of related, condition-specific care process indicators – for a range of 
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chronic conditions[12]. All -or-none achievement – the proportion of patients receiving all indicated 

care processes in a bundle – was lowest for diabetes mellitus (56.4%), compared to coronary heart 

disease (64.0%), chronic kidney disease (69.0%), stroke (74.1%) and chronic obstructive pulmonary 

disease (82.0%).  

Such all-or-none measurement of a care bundle offers a number of important advantages over using 

individual indicators[18]. Firstly, this method better reflects the interests of patients who wish to 

receive complete care. Second, this approach fosters a ‘system perspective’ where the aim is to 

deliver a full package of care processes to each eligible individual. Third, all-or-none achievement 

is likely to be a more sensitive method for assessing improvements in quality: Achievement rates of 

individual indicators are often high and therefore subject to ceiling effects, whereas all-or-none 

achievement rates will be lower and thus provide more room for improvement and goal setting, 

arguably making them a more meaningful measure of variation in delivery of care[12].  

Understanding what drives variation in the receipt of diabetes care is vital in informing quality 

improvement strategies. The National Diabetes Audit described above found that all-or-none 

achievement of a nine-indicator care bundle was not related to social deprivation, gender or length 

of time with diabetes, but that younger age and non-white ethnicity were associated with not 

receiving all care processes[11]. Patients of a younger age, living in rural areas or who had a mental 

illness were found to be less likely to receive all items in a care bundle of HbA1c, cholesterol and 

eye tests, in a study analysing 757,928 medical records in Ontario, Canada, between 2006 and 

2008[16]. Kontopantelis et al.[13] investigated the quality of care recorded in the medical records of 

23,930 patients with diabetes registered with general practices in England using a composite 

measure of 17 QOF-based diabetes indicators, and found that receipt of care varied significantly 

with patients’ age, gender, years of previous care and number of comorbid conditions. 

This study aimed to explore the extent to which a broad range of baseline patient factors predicted 

subsequent failure to receive elements of indicated care for type 2 diabetes, using data from the 

English Longitudinal Study of Ageing (ELSA). ELSA data includes participants’ self-reported  
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socio-demographic, lifestyle, psychosocial and health characteristics, as well as receipt of processes 

of care for diabetes, adapted for survey use in the UK from the Assessing Care of Vulnerable Elders 

(ACOVE) quality indicators[19-21].  

 

2 SUBJECTS, MATERIALS AND METHODS 

ELSA is a longitudinal cohort study of adults aged 50 and over living in private households in 

England. Beginning in 2002-3, participants were followed up with two-yearly ‘waves’ of data 

collection. The original cohort was drawn from households that had previously responded to the 

Health Survey for England (HSE) in either 1998, 1999 or 2001[22]. Replenishment cohorts were 

added in 2006-7 (sampled from HSE 2001-2004)[23] and 2008-9 (sampled from HSE 2006)[24] to 

correct for the original sample ageing and loss to follow-up. ELSA is intended to be representative 

of older people living independently in England. Data collection took place via face-to-face 

interviews in participants’ homes, with additional information collected during a nurse visit in 

2008-9[24]. Proxy respondents were interviewed in place of individuals with cognitive impairment. 

In depth accounts of the sampling and data collection methods have been published previously[22-

24]. We explored responses from two consecutive waves of ELSA; 2008-9 (baseline) and 2010-11. 

We excluded proxy respondents. Participants’ interviews were at least one year apart (mean= 2.02 

years, SD=0.18).  

2.1 Quality indicators 

At both waves, four QIs developed for older people with diabetes were derived from information 

reported by eligible participants. No further QIs for diabetes were available at both time points. 

These four QIs were originally developed in the United States for the ACOVE project at RAND, 

based on systematic reviews of evidence of improved outcomes and expert clinical opinion[25]. The 

indicators were designed to assess the minimum acceptable standard of care and focus on healthcare 

processes, rather than health outcomes, as processes are under the control of the healthcare system 
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and are not subject to the array of other factors that influence health outcomes[26]. Using a 

modified RAND/UCLA appropriateness method[27], an expert panel of clinicians found these 

indicators to reflect current good practice in the UK, be valid for adults aged 50 and over,  and 

suitable for self-report questionnaires[21]. Questions on quality of care were piloted in ELSA to 

ensure that they could be successfully implemented. Supplementary Table S1 shows how the ELSA 

indicators compare to related QOF indicators. 

Glycated haemoglobin (HbA1c) - IF a person aged 50 or older has diabetes, THEN their glycated 

haemoglobin or fructosamine level should be measured at least annually. 

Proteinuria - IF a diabetic person aged 50 or older does not have established renal disease and is not 

receiving an ACE inhibitor or angiotensin II receptor blocker, THEN they should receive an annual 

test for proteinuria. 

Foot examination - ALL diabetic persons aged 50 or older should have an annual examination of 

their feet. 

Angiotensin converting enzyme (ACE) inhibitor/angiotensin II receptor blocker (ARB) - IF a 

diabetic person aged 50 or older has one additional cardiac risk factor (i.e. smoker, hypertension, 

hypercholesterolemia, or renal insufficiency/microalbuminuria), THEN they should be offered an 

ACE inhibitor or receptor blocker. 

Non-achievement of QIs was investigated by dividing the number of participants who did not 

receive the indicated care by the total number eligible for that care, expressed as a percentage. The 

processes for identifying the numerators and denominators for the QIs are displayed in Figures 1 

and 2.  We combined indicators for HbA1c, proteinuria and foot examination into a care bundle 

relating to annual monitoring checks. The care bundle was defined as not achieved for eligible 

participants who did not receive at least one of the three components. In addition to the benefits of 

all-or-none achievement discussed earlier, this method is best suited to process measures[18] and 

care bundles have the added advantage of providing more reliable scores from smaller samples than 
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individual indicators[28]. The fourth indicator assesses whether participants with diabetes and at 

least one further cardiac risk factor have been offered an ACE inhibitor/ARB. This QI was not 

added to the care bundle because not all patients with diabetes were eligible for it and, unlike the 

bundle components, is not an annual care process.  Therefore, we analysed it separately. 

2.2 Patient characteristics 

Baseline patient characteristics that were potential predictors of subsequent receipt of care were 

identified by a multidisciplinary panel consisting of academics, clinicians and public and patient 

representatives, based on clinical relevance and presence in ELSA. The covariates used in 

modelling, were assessed in 2008-9 wherever possible. 

 

Demographics 

Participants’ age split into three bands (50-64, 65-74 and 75 years of age or older), sex and National 

Statistics Socio-Economic Classification (NS-SEC), with three categories of occupation 

(managerial/professional, intermediate and routine/manual).  NS-SEC was not available in 2008-9 

so was assessed in 2010-11. 

 

Health characteristics 

Participants level of eyesight (excellent/good vs. fair/poor/blind), hearing (excellent/good vs 

fair/poor) and chronic pain (none/mild vs. moderate/severe). 

Previous care - Whether or not the indicated care was achieved at the previous assessment in ELSA 

(2008-9) for eligible participants. New cases since the last assessment were treated as a separate 

category. 

Long-standing illness - Participants were asked “Do you have any long-standing illness, disability 

or infirmity? By long-standing I mean anything that has troubled you over a period of time or that 
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is likely to affect you over a period of time.” Participants who responded “yes” to this question were 

then asked “Does this illness or disability limit activities in any way?” We used three categories; 

none, long-standing illness and limiting long-standing illness. 

Activities of Daily Living (ADLs) – Participants self-reported difficulties with basic ADLs (dressing, 

walking across a room, bathing, eating, getting in/out of bed, using the toilet). Participants were 

classified as having difficulties with none/one or more than one of the activities.  

Instrumental ADLs – Participants self-reported difficulties with instrumental ADLs (orientation, 

preparing meals, shopping, using the telephone, taking medications, housekeeping, money 

management).  Participants were classified as having difficulties with none/one or more than one of 

these activities. 

Cognitive performance – A composite score was computed from participants’ score on tests of 

prospective memory, attention, processing speed, verbal fluency, orientation, immediate word 

recall, delayed word recall and numeracy. These test scores were standardised and summed to form 

a cognitive performance scale. This scale was then standardised and the bottom 10% of scores were 

classified as ‘low performance’.  This method has been used previously with ELSA data[29]. 

Health literacy – Participants were given a fictitious medicine label to read (size A4). Whilst being 

able to refer to this label, participants were then asked four questions, such as “list one condition for 

which you might take this tablet”.  Participants who made no errors were classified as having high 

health literacy and those who made one or more errors as having low health literacy. 

Time since diagnosis – At each wave of ELSA from 2004-5 onwards, participants had the 

opportunity to report a diagnosis of diabetes.  The number of previous waves from 2010-11 to the 

wave at which participants reported a diagnosis of diabetes was used to infer a measure of time 

since diagnosis.  This formed a scale of 0 ELSA waves (reported in 2010-11) to 3 ELSA waves 

(reported in 2004-5). 
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Body Mass Index (BMI) – The height and weight of participants was measured during the nurse 

visits in 2008-9.  Participants BMI was calculated from this data and was classified as underweight 

(<18.5), normal weight (18.5-25), overweight (25-30) or obese (30 or more). Only around 0.3% of 

participants eligible for the QIs were found to be underweight (Table 1), so this category was 

combined with normal weight prior to modelling. 

Depression – Depressive symptoms (8 items) were self-reported using the Center for 

Epidemiological Studies Depression (CES-D) scale[30].  In accordance with the scale design, 

participants reporting four or more symptoms were classified as depressed. 

 

Lifestyle factors 

Participants self-reported their frequency of alcohol consumption (1-2 days/week or less, 3-4 

days/week or more), smoking status (never smoked, smoked in past, currently smokes) and whether 

or not they usually eat five portions of fruit and/or vegetables per day.  Reported levels of work 

activity, as well as frequency and intensity of leisure time activities, were used to derive a measure 

of physical activity (moderate/high, sedentary/low), using an established method[31]. 

Diabetes self-management knowledge – Participants were asked “How much do you think you know 

about managing your diabetes?” Participants were classified as high if they responded ‘Just about 

everything-/ most of what you need to know’ and low if they responded ‘some-/ a little-/ almost 

none of what you need to know’. 

 

Psychosocial factors 

Participants reported their marital status (married/ in partnership, not married/ in partnership) and 

whether or not they lived alone.   
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Social detachment – A measure of social detachment was derived using the method described in the 

ELSA 2010-11 report[31].  Social detachment is a multi-dimensional construct covering four 

domains: civic participation, leisure activities, cultural engagement and social networks. Those 

classified as detached on 3 or more of these domains were classified as socially detached. 

Quality of life – The ELSA interview included the Control Autonomy Self-realisation and Pleasure 

(CASP-19) scale of quality of life[32], consisting of 19 items covering the four domains from 

which the instrument’s name is derived.  Participants overall scale score was transformed into 

tertiles (high, medium, low) of equal response frequency. 

Locus of control – Participants rated the extent to which they agreed with the statement “what 

happens in life is often determined by factors beyond [his/her] control” on a 6-point Likert scale. 

Those who strongly-slightly agreed were classified as having an ‘external’ locus of control and 

those who strongly-slightly disagreed as having an ‘internal’ locus of control. 

 

2.3 Data analysis 

We report the non-achievement rate for each QI and the care bundle in 2008-9 and 2010-11, 

adjusting for differential non-response at the respective wave using the cross-sectional weights 

provided with ELSA[23, 24].  

To maximise the sample sizes available for regression analyses, missing values in covariates were 

coded as an extra category (continuous covariates were first transformed into tertiles). The 

frequencies of all covariates’ categories were then checked. Categories were combined if there were 

<10% of responses in a category. If combining categories was not suitable, then we excluded them 

on the basis of poor data quality. A short-list was then drawn up a priori, selecting covariates 

deemed to be the most clinically relevant where several covariates were related. Supplementary 
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Table S2 describes all the covariates considered for modelling and the reason they were excluded 

from the shortlist if not selected. 

We constructed two regression models predicting non-achievement in 2010-11; one for the care 

bundle and the other for the ACE inhibitor/ARB QI. Univariable logistic regression analyses were 

first performed for each short-listed covariate. We treated all categorical covariates as 

dummy/indicator variables. Covariates found significant at p<0.1 in the univariable regressions, for 

either outcome, were then included in a forced entry logistic regression for both outcomes. We 

conducted sensitivity analyses to look for trends across ordinal covariates (e.g. age group – ‘missing 

data’ categories were excluded), to further explore the effect of ‘previous care’ and to investigate 

how excluding participants with low cognitive performance in 2010-11 affected the models. All 

regression analyses were adjusted for age, gender and differential non-response in 2010-11 and 

were performed using Stata SE version 12.1.  

 

3 RESULTS 

3.1 Samples 

8,222 ELSA participants responded in 2008-9 and 2010-11. Of these, 746 (9.1%) reported in 2008-

9 that a doctor had told them that they had diabetes, with 165 incident cases reported in 2010-11 

(n=911, 11.1%). 907/911 (99.6%) were eligible for at least one QI for the diabetes care bundle and 

759/911 (83.3%) for the ACE inhibitor/ARB QI in 2010-11. The numbers included at each stage of 

deriving the QIs are displayed in Figs. 1 and 2. The characteristics of the samples are displayed in 

Table 1. The sample with diabetes comprised more males than the overall ELSA population, had 

more participants aged 75 or older, were more likely to be from the lowest socio-economic 

classification and to have no educational qualifications. The mean age in years of the 8,222 ELSA 

participants, the care bundle sample and the ACE inhibitor/ARB sample respectively were 65.6 
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(SD=9.3), 67.8 (SD=9.2) and 67.8 (SD=9.1) in 2008-9, and 67.7 (SD=9.4), 69.9 (SD=9.5) and 69.9 

(SD=9.4) in 2010-11. It should be noted, however, that ELSA collapsed all ages over 90 as an age 

of 90 in order to maintain confidentiality, hence the use of a categorical age variable in analyses. 

3.2 Non-achievement of quality indicators 

The indicators for HbA1c, proteinuria and foot examination had similar rates of non-achievement 

(weighted 2010-11 range= 17.4%-22.8%). At least one of these checks was not received in 288/907 

cases in 2010-11 (weighted rate=32.7%, 95% confidence interval [CI] 29.6-35.8). The ACE 

inhibitor/ARB indicator had higher non-achievement (weighted 2010-11 score=44.5%). The non-

achievement rates of the individual QIs and the care bundle in 2010-11 varied little from non-

achievement in 2008-9 (Table 2). 

3.3 Modelling subsequent non-achievement 

Fifteen covariates were selected and entered into forced-entry models for both outcomes (Table 3). 

All univariable effects are provided in Supplementary Table S3. 902/907 of those eligible for the 

care bundle and 757/759 of the ACE inhibitor/ARB QI sample contributed to the analyses. These 

discrepancies were due to small numbers of missing values that were not transformed into an extra 

category for respective covariates because doing so would have resulted in small numbers in the 

respective cell (<1% of the sample). 

For both models, the key predictor of non-achievement in 2010-11 was previous non-achievement 

two years earlier, which more than trebled the odds of subsequent non-achievement of the care 

bundle (odds ratio [OR]=3.32, 95% CI 2.28-4.84, p<0.001) and increased the odds nearly sevenfold 

for non-achievement of the indicator for ACE inhibitors/ARBs (OR=6.94, 95% CI 4.54-10.61, 

p<0.001) (Table 3). Participants classified as cognitively impaired had a 78% increased likelihood 

of non-achievement of the care bundle (OR=1.78, 95% CI 1.09-2.89, p=0.021). Those who did not 

feel they knew ‘most-’ or ‘everything that they need to know’ about managing their diabetes had 

double the odds of not receiving all their annual checks in the bundle (OR=2.05, 95% CI 1.29–3.26, 
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p=0.002), but not significantly raised odds of failure to achieve the ACE inhibitor/ARB QI 

(OR=1.32, 95% CI 0.78-2.25, p=0.305).  

Participants with low health literacy had 50% higher odds for non-achievement of the ACE 

inhibitor/ARB indicator compared to those with high health literacy (OR=1.50, 95% CI 1.01-2.24, 

p=0.046), with no significant difference apparent for the care bundle. The odds of non-achievement 

of the ACE inhibitor/ARB indicator were decreased in the oldest age group (OR=0.56, 95% CI 

0.33-0.96, p=0.034) and for participants categorised as obese (OR=0.48, 95% CI 0.26-0.89, 

p=0.019), but were increased over twofold for participants who were not married or in a civil 

partnership (OR=2.16, 95% CI 1.39-3.37, p=0.001). 

 

3.4 Sensitivity analyses 

Linear trends on ordinal covariates (age group, socio-economic classification, long-standing illness 

and BMI category) were tested by entering each of these as individual variables, rather than dummy 

variables, with the ‘missing data’ category excluded where applicable. Every other covariate 

remained unchanged (Table 3). Sensitivity analyses were performed excluding the ‘previous care’ 

covariate, as finding that the strongest predictor of not receiving care was historical non-receipt 

does not advance our understanding of wider factors associated with not receiving care. Participants 

with routine/manual socio-economic status had 50% increased odds of non-achievement of the care 

bundle relative to those in the managerial/professional group (OR=1.5, 95% CI 1.02-2.21, p=0.039). 

For the ACE inhibitor/ARB QI, the difference between underweight/normal weight and overweight 

reached significance (OR=0.50, 95% CI 0.27-0.92, p=0.025). Supplementary Table S4 displays the 

ORs and 95% CI without ‘previous care’. 

A further sensitivity analysis re-ran the forced entry logistic regressions whilst excluding 

participants with low cognitive performance in 2010-11 (Supplementary Table S5), as it is possible 

that these participants may have reduced ability to recall whether the indicated aspects of care were 
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delivered. In these analyses, cognitive performance in 2008-9 was no longer a significant predictor 

of failure to receive care for either the care bundle (n=781) or the ACE inhibitor/ARB QI (n=662) 

models. The effect of low health literacy was diminished to the point that it was only marginally 

significant in the ACE inhibitor/ARB model (OR=1.48, 95% CI 0.96 - 2.28, p=0.077), as were the 

trend tests for age and BMI category in this model, and NS-SEC in care bundle model. However, 

the ORs and 95% CI for these covariates were very similar to the models using the full sample, 

indicating that these changes in significance may be due to the loss of power caused by the reduced 

sample sizes. No further covariates changed from significance to non-significance or vice versa.  

 

4 DISCUSSION 

We explored patient-reported non-receipt of quality-indicated diabetes healthcare in a large cohort 

study of people aged 50 and over in England. One or more of the annual monitoring checks were 

not received in nearly a third of eligible patients in 2008-9 and 2010-11, and nearly half of eligible 

patients were not offered an ACE inhibitor or ARB. We investigated a broad range of patient 

characteristics and showed that non-achievement tended to endure for the same patients, and that 

the patients lacking diabetes self-management knowledge or having mild cognitive impairment 

were more likely to not get routine checks. In our extensively-controlled analyses, some covariates 

highlighted by work on patient records were conspicuous by their absence in both models, such as 

comorbidities (as assessed by long-standing illness), socio-economic status and length of time with 

the condition.  

Being the first longitudinal (as opposed to repeated cross-sectional) study of QI achievement in the 

given population (as far as we know), there are no directly comparable previous reports. Our 

findings for individual QIs are consistent with figures reported for 2009-10 in the recent National 

Diabetes Audit[11], examining all available clinical records in the UK, which found non-

achievement rates of 7.4%, 26.3% and 14.8% for HbA1c checks, renal risk checks and foot 
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examinations respectively, although the rates in the group aged 50 and over that we studied were 

not separately reported. It is difficult to compare the achievement of our care bundle with other 

research due to substantial variability within the literature in the specific indicated care included, 

the number of components, the healthcare context of the population studied and the guidance from 

which QIs are taken. Despite the recent reports of shortfalls in quality of care for diabetes discussed 

previously, there is evidence that modest improvements in achievement of indicated care have been 

made in the UK since the introduction of the QOF payment for performance scheme in 2004[11, 13, 

33-35]. For example, Kontopantellis et al.[13] longitudinally analysed the achievement of a 17-item 

composite measure of diabetes care from three years before the introduction of QOF to three years 

afterwards, using data extracted from the medical records of 23,930 patients with diabetes. Quality 

of diabetes care improved over-and-above the pre-incentive trend by 14.2% in the first year of the 

scheme, which reduced to 7.3% above trend by the third year. However, our sample showed little 

variation across two years. 

While patients who felt they lacked knowledge around managing their diabetes were less likely to 

achieve the care bundle, this was not found for the ACE inhibitor/ARB QI, which was instead 

predicted by low health literacy. This dissimilarity may reflect the qualitative differences in 

indicated healthcare, with the care bundle relating to diabetes monitoring checks and the other QI 

relating to taking medications due to cardiovascular complications. Both these covariates, however, 

may be amenable to improvement through patient education. On-going, structured patient education 

and training is already a core component of diabetes guidance[7, 17]. Although education is 

recommended, the content and format are not fixed and there is considerable flexibility in how such 

education is delivered. Recent, definitive trials have sought to test the effectiveness of multi-

factorial self-management and education programmes for diabetes[34] and long-term conditions[36, 

37]; with only modest benefits or no differences in key outcomes reported. A recent overview of 

systematic reviews on improvement strategies for intermediate outcomes and delivery of processes 

of care for diabetes found 21 high quality systematic reviews on the effect of various patient 
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education interventions. All 21 reported effects on different intermediate outcomes (e.g. HbA1c 

control), but none reported process measures. Further research should explore whether providing 

patients/carers with a simple checklist detailing the core annual diabetes care processes improves 

receipt of care. 

 

4.1 Strengths and limitations 

This study was able to model a large number of in-depth baseline patient characteristics on 

subsequent non-achievement of process of care indicators. The longitudinal nature of the design 

gives stronger support for the causal influence of these patient characteristics than would be 

possible with a cross-sectional cohort. Additionally, our models were well-controlled, due to the 

number and range of covariates included, enabling greater confidence that the unique effects of 

covariates were captured. 

All diagnoses and quality of care measures were self-reported at interview, which may be a less 

reliable source than medical records. The QIs included in ELSA had all been selected on the basis 

of feasibility of collecting accurate self-reported data. During development of ACOVE indicators, 

validation work found that for diagnoses of some chronic conditions and process of care measures 

such as drugs, concordance between self-reports and medical records was good, and self-reports 

tend to score the same or higher than medical records[38, 39]. This would have caused us to over-

estimate the level of quality received rather than underestimate it, although it remains possible that 

self-reports underestimated quality. Medical records may also suffer from poor record-keeping 

which can influence pass rates of studies documenting QIs pass rates. That our diabetes indicators 

were broadly comparable to the pass rates reported for equivalent QIs from national audit data[11], 

provides partial validation of the self-reported data. We were not able to ascertain whether ACE 

inhibitors/ARBs were not offered to eligible participants due to contra-indications. 
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4.2 Conclusions 

The quality of diabetes care in the UK is improving[11, 17], and financial incentives rewarding 

providers to achieve individual QIs may have contributed in part[40]. Our findings add weight to 

the growing body of evidence supporting the move towards setting standards based on bundle 

achievement. Providers should critically reflect on why not all components of the core bundle of 

processes are being implemented annually. Incentives might also encourage auditing the care of 

those who did not achieve indicators in previous years, and those reporting less knowledge on how 

to self-manage their diabetes.  
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TABLES AND FIGURES WITH LEGENDS 
 

Table 1: Descriptive characteristics of covariates in 2008/9 used in modelling subsequent non-
achievement of care in 2010/11 by sample 

Covariate Whole sample 
n=8,222 

Care bundle 
n=907 

ACE inhibitor/ARB 
n=759 

 
n % n % n % 

Gender       
  Male 3,661 44.5 483 53.2 396 52.2 
  Female 4,561 55.5 425 46.8 363 47.8 
       

Age band       
  50-64 4,250 51.7 369 40.7 306 40.3 
  65-74 2,533 30.8 316 34.8 274 36.10  
  75+ 1,439 17.5 222 24.5 179 23.58 
       

Previous care       
  Achieved - - 496 54.7 342 45.1 
  Not achieved - - 225 24.8 240 31.6 
  New case - - 175 19.3 144 19.0 
  Missing - - 11 1.2 33 4.4 
       

NS-SEC       
  Managerial / pro. 2,827 34.4 249 27.5 207 27.3 
  Intermediate 2,085 25.4 208 22.9 173 22.8 
  Routine 3,193 38.8 432 47.6 364 48.0 
  Missing 117 1.4 18 2.0 15 2.0 
       

Eyesight       
  Good to excellent 7,227 87.9 726 80.0 602 79.3 
  Fair to blind 995 12.1 181 20.0 157 20.7 
       

Hearing       
  Good to excellent 6,610 80.4 673 74.2 563 74.2 
  Fair to poor 1,612 19.6 234 25.8 196 25.8 
       

Chronic pain       
  None/mild 5,893 71.7 545 60.1 438 57.7 
  Moderate/severe 2,278 27.7 354 39.0 315 41.5 
       

Has long-standing illness       
  No 3,761 45.7 121 13.4 100 13.2 
  Yes 1,725 21.0 318 35.0 253 33.3 
  Yes - limiting 2,735 33.3 468 51.5 406 53.5 
       

Difficulties with basic ADLs 
  None/one 7,588 92.3 783 86.3 651 85.8 
  Two or more 634 7.7 124 13.7 108 14.2 
       

Difficulties with instrumental ADLs 
  None/one 7,560 92.0 773 85.2 649 85.5 
  Two or more 662 8.1 134 14.8 110 14.5 
       

Cognitive performance       
  Top 90% of scorers 6,757 82.2 699 77.0 593 78.1 
  Bottom 10% of scorers 634 7.7 115 12.7 96 12.7 
  Missing 831 10.1 93 10.4 70 9.2 
       

Health literacy       
  High 5,798 70.5 548 60.4 470 61.9 
  Low 2,069 25.2 278 30.7 227 29.9 
  Missing 355 4.3 81 8.9 62 8.2 
       

Waves since diagnosis1       
  0 (new case) - - 165 18.2 134 17.7 
  1 - - 216 23.8 176 23.2 
  2 - - 154 17.0 126 16.6 
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  3 - - 371 40.9 371 40.9 
       

BMI categorisation       
  Underweight2 57 0.7 3 0.3 2 0.3 
  Normal weight 1,804 21.9 87 9.6 68 9.0 
  Overweight 2,949 35.9 263 29.0 218 28.7 
  Obese 2,193 26.7 404 44.5 351 46.3 
  Missing 1,219 14.8 150 16.5 120 15.8 
       

Alcohol consumption       
  1-2 times/week or less 4,538 55.2 579 63.8 498 65.6 
  3-4 times/week or more 2,670 32.5 178 19.6 148 19.5 
  Missing 1,014 12.3 150 16.5 113 14.9 
       

Physical activity level       
  Moderate/high 5,907 71.8 499 55.0 406 53.5 
  Sedentary/low 2,314 28.1 407 44.8 353 46.5 
       

Smoking status       
  Never 3,258 39.6 304 33.5 251 33.1 
  In past 3,828 46.6 478 52.7 394 51.9 
  Current smoker 1,108 13.5 123 13.6 113 14.9 
       

Diet       
  Eats '5-a-day' 3,113 37.9 320 35.3 267 35.2 
  Does not eat '5-a-day' 2,393 29.1 259 28.6 229 30.2 
  Missing 2,716 33.0 328 36.2 263 34.7 
       

Knows mostly everything about managing diabetes 
  Yes - - 604 66.6 505 66.5 
  No - - 123 13.6 109 14.4 
  Missing - - 180 19.9 145 19.1 
       

Married /civil partnership       
  Yes 5,456 66.4 558 61.5 460 60.6 
  No 2,765 33.6 348 38.4 299 39.4 
       

Social detachment       
  Not detached 5,631 68.5 523 57.7 432 56.9 
  Detached 961 11.7 142 15.7 125 16.5 
  Missing 1,630 19.8 242 26.7 202 26.6 
       

Quality of life (CASP19)       
  High 2,116 25.7 150 16.5 109 14.4 
  Mid 2,534 30.8 252 27.8 216 28.5 
  Low 2,351 28.6 328 36.2 295 38.9 
  Missing 1,221 14.9 177 19.5 139 18.3 
       

Locus of control       
  Internal 1,659 20.2 134 14.8 108 14.2 
  External 5,545 67.4 618 68.1 532 70.1 
  Missing 1,018 12.4 155 17.1 119 15.7 
       

CES-D depression 
  Not depressed 6,970 84.8 708 78.1 579 76.3 
  Depressed 1,132 13.8 179 19.7 163 21.5 
  Missing 120 1.5 20 2.2 17 2.2 
       

Lives alone       
  No 2,773 33.7 252 27.8 215 28.3 
  Yes 5,140 62.5 618 68.1 512 67.5 
  Missing 309 3.8 37 4.1 32 4.2 

The overall sample comprised participants in 2008-9 and 2010-11.  The care bundle and 
ACE inhibitor/ARB QI samples reported a diagnosis of diabetes and were eligible for at 
least one QI.  Forced-entry model n:  care bundle= 903; ACE inhibitor/ARB QI= 757. The 
reference category of each covariate is listed first. Frequency of missing data is not reported 
if these account for <1% of cases. Previous care was assessed in 2008/9. 1Time since 
diagnosis is measured in waves since the diagnosis was reported in ELSA and was entered 
into models as an ordinal variable. 2Due to the small number of participants categorised as 
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underweight, this category was combined with the normal weight category before use in 
modelling. ARB means angiotensin II receptor blocker. NS-SEC is the National Statistics 
Socio-Economic Classification. 
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Table 2. Non-achievement of quality indicators and the care bundle in 2008-9 and 2010-11. 

Quality indicator 2008-9  2010-11 

 Failed/ Eligible % (95% CI)  Failed/ Eligible % (95% CI) 

HbA1c 130/692 20.0 (16.8-23.3)  154/861 17.4 (14.8-20.1) 

Proteinuria 58/273 22.7 (17.3-28.0)  76/349 22.8 (18.0-27.6) 

Foot examination 129/735 17.8 (14.8-20.8)  150/905 17.5 (14.8-20.2) 

Care bundle1 235/736 32.8 (29.2-36.4)  288/907 32.2 (29.1-35.5) 

ACE inhibitor / ARB 
QI 

289/665 44.6 (40.6-48.6)  325/759 44.5 (40.7-48.3) 

ARB means angiotensin II receptor blocker. Percentages and CI are adjusted for differential non-
response. 1The care bundle was comprised of the glycated haemoglobin (HbA1c), proteinuria and foot 
examination QIs.  
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Table 3. Effects of baseline characteristics on subsequent non-achievement of care in 2010-11: 
logistic regression models 

Covariate Care bundle ACE inhibitor/ARB 

 OR 95% CIs p OR 95% CIs p 

Gender       
  Male 1.00 - - 1.00 - - 
  Female 1.10 0.74 - 1.65 0.635 1.10 0.72 - 1.67 0.674 
       

Age group (trend) 1.14 0.93 – 1.48 0.170 0.76 0.59 – 0.99 0.043 
  50-64 1.00 - - 1.00 - - 
  65-74 1.26 0.85 - 1.87 0.241 0.90 0.60 - 1.36 0.626 
  75+ 1.36 0.86 - 2.17 0.191 0.56 0.33 - 0.96 0.034 
       

Previous care       
  Achieved 1.00 - - 1.00 - - 
  Not achieved 3.32 2.28 - 4.84 <0.001 6.94 4.54 - 10.61 <0.001 
  New case 1.17 0.35 - 3.87 0.794 2.25 0.66 - 7.64 0.194 
  Missing 1.0 - - 2.18 0.93 - 5.12 0.074 
       

NS-SEC (trend) 1.23 1.01 – 1.50 0.042 1.17 0.94 – 1.45 0.106 
  Managerial/professional 1.00 - - 1.00 - - 
  Intermediate 0.87 0.54 - 1.40 0.571 1.13 0.67 - 1.90 0.643 
  Routine/manual 1.40 0.94 - 2.08 0.098 1.36 0.88 - 2.09 0.164 
  Missing 1.38 0.43 - 4.37 0.587 1.51 0.46 - 4.94 0.498 
       

Eyesight       
  Excellent/good 1.00 - - 1.00 - - 
  Fair/blind 0.95 0.63 - 1.45 0.826 1.01 0.64 - 1.60 0.956 
       

Long-standing illness (trend) 0.93 0.73 – 1.18 0.547 1.03 0.79 – 1.34 0.838 
  No 1.00 - - 1.00 - - 
  Yes 0.99 0.58 - 1.70 0.981 0.96 0.53 - 1.74 0.895 
  Yes - limiting 0.88 0.53 - 1.47 0.627 1.03 0.59 - 1.81 0.907 
       

Cognitive performance       
  Top 90% of scorers 1.00 - - 1.00 - - 
  Bottom 10% of scorers 1.78 1.09 - 2.89 0.021 1.61 0.88 - 2.93 0.120 
  Missing 1.58 0.92 - 2.70 0.095 1.04 0.52 - 2.07 0.912 
       

Health literacy       
  High 1.00 - - 1.00 - - 
  Low 1.07 0.74 - 1.53 0.729 1.50 1.01 - 2.24 0.046 
  Missing 0.92 0.50 - 1.69 0.783 2.39 1.18 - 4.86 0.016 
       

Waves since diagnosis 1.04 0.83 - 1.30 0.714 1.00 0.79 - 1.26 0.969 
 

Diabetes self-management knowledge 
  High 1.00 - - 1.00 - - 
  Low 2.05 1.29 - 3.26 0.002 1.32 0.78 - 2.25 0.305 
  Missing 3.45 1.17 - 10.15 0.025 2.47 0.79 - 7.76 0.121 
       

BMI category (trend) 0.96 0.74 – 1.25 0.778 0.70 0.53 – 0.92 0.011 
  Under/normal weight 1.00 - - 1.00 - - 
  Overweight 1.05 0.58 - 1.89 0.881 0.71 0.37 - 1.36 0.303 
  Obese 0.97 0.54 - 1.72 0.907 0.48 0.26 - 0.89 0.019 
  Missing 0.86 0.44 - 1.69 0.657 0.63 0.30 - 1.30 0.213 
       

Physical activity       
  Moderate/high 1.00 - - 1.00 - - 
  Sedentary/low 1.22 0.86 - 1.74 0.274 1.14 0.78 - 1.66 0.506 

     

Married/in civil partnership     
  Yes 1.00 - - 1.00 - - 
  No 1.09 0.73 - 1.63 0.670 2.16 1.39 - 3.37 0.001 

     

CES-D depression classification     
  No 1.00 - - 1.00 - - 
  Yes 0.92 0.61 - 1.40 0.702 0.97 0.61 - 1.53 0.890 
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  Missing 0.68 0.24 - 1.92 0.464 3.00 0.84 - 10.69 0.090 
       

Lives alone       
  No 1.00 - - 1.00 - - 
  Yes 0.75 0.47 - 1.18 0.208 0.95 0.59 - 1.54 0.843 
  Missing 0.65 0.28 - 1.51 0.317 0.78 0.29 - 2.08 0.618 
       

Log likelihood -517.48   -424.71   
Wald Ȥ2 87.63   133.87   
p 0.000   0.000   
Pseudo R2 0.106   0.198   
N 902   757   
All outcomes are adjusted for differential non-response in 2010-11. The reference category for each covariate is 
the first category listed and has an odds ratio (OR) of 1.00. An OR >1.00 represents increased odds of subsequent 
non-achievement of care, whereas an OR of <1.00 indicates reduced odds of this. Linear trends were investigated 
for appropriate covariates: the ORs and 95% CI for these are listed next to the respective covariate’s name. Trend 
tests excluded the ‘missing’ category. ‘Previous care’ was assessed in 2008-9. ARB means angiotensin II receptor 
blocker. NS-SEC is National Statistics Socio-Economic Classification. CES-D is Center for Epidemiological 
Studies Depression scale. 

 

 


