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Abstract
Background and Aims: Diabetes mellitus (DM) is associated with a high risk of developing
complications and severe co-morbidities. Over the past few years, diabetes (Type 1 and 2)

and its associated costs have risen, particularly those related to treatment of complications.

Our aims are to identify and compare the diabetes burden of disease, costs (direct and
indirect) and diabetes outcomes, focusing on complications across France, Germany, Italy,
Spain, and the UK (EU5). We will then have an understanding of the state of diabetes

management in EU5 from which to make informed policy options.

Materials and methods: A survey was designed and sent to health economists in the EU5
countries. In turn, key diabetes clinicians, decision makers and health officials were
interviewed in order to answer the survey. In addition, secondary data was collected from
PubMed, diabetes association publications and health government publications and websites,

including national statistics.

Results: Diabetes record keeping in all EUS5 countries is poor for prevalence, direct diabetes
costs, cost of complications, indirect costs and diabetes outcomes. No diabetes registers exist
in any of the EU5 countries. Diabetes prevalence ranges between 4.8% (ltaly) to 8.9%
(Germany), and has increased over time. Although none of the EU5 countries record diabetes
costs directly, including complications, estimates for 2010 suggest that the total direct annual
cost ranges from €5.45bn (Spain) to €43.2bn (Germany); across EU5 the total direct cost
burden of people with diabetes was €90 billion; this figure includes the cost of complications
or medical conditions some of which may not necessarily be caused by diabetes, but can be
exacerbated by it. Incremental costs are reported in Germany only and stand at €19.7 billion
in 2010. Per patient direct medical costs are more comparable across countries, with some
variation (€1,708 (Spain) to €5,899 (Germany) in 2010), suggesting a key driver behind total
diabetes costs is prevalence. Inpatient costs are consistently higher than outpatient costs in all
countries, due to increased medical care required with diabetes-related complications.
Outpatient costs on the other hand, as well as diabetes medications, can be less than half of
inpatient costs due to the relatively low costs of maintaining good glycaemic control via
medication and regular monitoring. Expenditure on insulin and oral anti-diabetic medicines
ranges between 6.2% and 10.5% of total direct cost. A significant majority of inpatient direct
costs account for treatment of diabetes related complications, affecting approximately 18.3
million diabetic patients each year across the five study countries. Indirect costs, relate to
reduced productivity, absenteeism, early retirement, social benefits and carer costs; these
costs are significant and, having quantified part of these costs for the first time in Europe
(relating to absenteeism, early retirement and social benefits), it appears that they stand at

€98.4 billion and can exceed direct costs by at least a factor of 2- or even 3- to-1 depending



on the country. Significant variations exist between countries in the availability of outcomes
data and the quality of the relevant indicators. In some cases, improvements in quality of care
for diabetic patients are shown over time (Italy, UK), whereas in others discrepancies exist

between the quality of care in metropolitan versus rural areas (France, Spain).

Conclusions: Rising diabetes prevalence (both Type 1 & 2) and associated costs, including
management of diabetes complications, are a growing concern. The absence of precise
diabetes prevalence and cost data is challenging, given its prominent role in population health
including its role in cardiovascular health. Furthermore, the relative lack of outcomes data
(especially France, Germany, Spain) limits the ability to accurately gauge the health of the
diabetes population or make any appropriate impacts on quality of care. As a result, the true
impact of diabetes and its associated complications is likely to be underestimated or
altogether unmeasured in all EU5 countries.



Executive summary
What this study does

This study aims to provide a comprehensive, up-to-date representation of Type 1 & 2 diabetes
in 5 EU countries (Germany, UK, France, Italy, Spain) and address the associated costs, both
direct and indirect, in as comprehensive a manner as possible. The study also quantifies
prevalence data from the local perspective and uses a stratification of both qualitative and

guantitative analysis to provide policy options — the first study of this kind since CODE2.

Background

There is increasing concern amongst government officials and public health agencies about
diabetes care in Europe. Both diabetes prevalence and spending appear to be increasing.
Comprehensive studies on diabetes costs are limited, particularly ones that include
complications, diabetes Type 1 & 2, all ages as well as direct and indirect costs. This study
attempts to rectify this by examining all aspects of diabetes management, from the macro
government view to the micro patient view, and includes costs and outcomes whenever

possible.

A primary search for relevant diabetes information was performed via a survey sent to a
representative in each EU5 country (France, Germany, ltaly, Spain, the UK') encompassing
national and regional programmes, patient and professional groups, incidence and prevalence,
diabetes guidelines and practice, monitoring for complications, diabetes spending and costs,
diabetes outcomes and complications. This was substantiated and supplemented by a
secondary search for all reports coming from academic, government and other interested

parties (patient groups).

Diabetes Burden and National Strategies

Diabetes prevalence has been increasing steadily over the past two decades, along with an
aging European population, increasing, high obesity prevalence and changing ethnic make-
up. This study estimates that Germany has the highest diabetes prevalence at 8.9%, followed
by Spain (8.1%), France (6.4%), the UK (6.1%) and Italy (4.8%); based on medium-size
studies and extrapolated to the national level, due to the absence of national or regional
diabetes registries in the study countries, and poor prevalence data collection in all EU5

countries.

Only three countries have national diabetes programmes (NDPs) (Italy, Spain, UK), while
France’s has not been operational since 2005. Germany has Diabetes Disease Management

Programmes (D-DMP), however, not all patients with diabetes are registered. None of these

' This study includes England, Wales and Scotland, but excludes Northern Ireland due to data
insufficiencies on prevalence, outcomes and costs.



strategies have hard targets to achieve ideal diabetes management, instead they discuss multi-
disciplinary care, patient-centred care, patient education and paediatric management among
others. Only France and Germany have diabetes screening programmes for high-risk patients,
although participation is variable. The UK began screening high-risk patients for vascular
diseases, including diabetes, in 2009, but implementation is slow. Most patients with Type 2
are seen by their GP, while insulin-dependent Type 2 patients and Type 1 patients are seen by
a diabetologist or a paediatrician respectively. Access to other services, such as chiropody,
diabetes nurse specialists and dieticians, is limited or not covered (France) and partially
dependent on the primary point of diabetes care (outpatient clinic versus community GP
care). All countries have care guidelines, the UK’s being the most prolific, but none have
guidelines written for patients. Patient education appears to be highly regionalised within
countries with differing content and focus; only the UK has national diabetes education
training protocols (DAFNE and DESMOND) but these are not universally used. Thus,
despite having national plans in place, policy and monitoring to ensure their success is either

limited or applies only to some patients.

Economic Burden of Diabetes

Diabetes spending in all EU5 countries is difficult to determine precisely, as with prevalence
data collection, diabetes cost collection is neglected. None of the governments collect
diabetes spending accurately. In part this is due to the complexity of diabetes in conjunction

with its complications, which makes cost coding more difficult and inaccurate.

The study takes into consideration the direct medical cost for treating diabetes as well as other
medical cost, for instance, in terms of treating complications related to diabetes and other
medical conditions, which may not be associated with or caused by diabetes, but their extent

can be exacerbated by it. All five study countries include these medical cost components.

Based on the above, and being mindful of the close association between diabetes and other —
often related- co-morbidities, the study estimates that in 2010, the direct cost burden of people
with diabetes was highest in Germany, in part due to the greater diabetes population, at €43.2
billion, followed by the UK (€20.2 [£13.8] billion), France (€12.9 billion), Italy (€7.9 billion)
and Spain (€5.4 billion). Inpatient costs are consistently higher than outpatient costs in all
countries, due to increased medical care required with diabetes-related complications.
Outpatient costs on the other hand, as well as diabetes medications, can be less than half of
inpatient costs due to the relatively low costs of maintaining good glycaemic control via
medication and regular monitoring. The presence of complications, particularly multiple
complications, can multiply diabetes costs several times. Diabetes drug costs are the smallest
component of drug, in- and out-patient costs combined, ranging from 6.2% (France, Italy) to
10.5% (Spain). Conversely, non-diabetes medications are 3 to 4 times the diabetes

4



medications in terms of total costs, with cardiovascular medicines consuming the largest

portion in cost and prescribing.

Annual per patient direct costs are primarily derived from small regional studies, and in some
countries the data is differentiated between diabetes types. The total per patient costs are
highest in Germany (€5,899) (€2,684 if only incremental costs are taken into account),
followed by France (€5,432), the UK (€4,744-€5,470 [£3,233-£3,717]), Italy (€2,756) and
Spain (€1,708-€3,015 depending on the study and approach). Type 1 patients can be more
expensive to treat than Type 2 annually however, they represent a minority of all diabetes
patients. The inpatient costs are in some instances more than double the outpatient costs,
particularly when patients experience complications involving renal failure or diabetic foot
(the former requiring dialysis and transplant, and the latter amputation at last stages) (France
inpatient €2,022 and outpatient €1,950, the latter including injection devices, self-blood
glucose monitoring equipment, insulin pumps and other medical devices, Germany in- €1,985
out-patient €1,672; Italy in- €1,569 out-patient €373; Spain in- €829 out-patient €247; UK in-
€2,681 [£1,807]-€3,786 [£2,552] out-patient €439 [£304] - €530 [£367]). Many diabetic
patients experience multiple complications, compounding the complexity of treatment and

thus costs.

Cardiovascular disease, including angina (16%), myocardial infarctions (1-8%), stroke (1.7-
7%), ischemic heart disease and heart failure (6.3-11%) are the major complications resulting
from diabetes. Treatment costs range from €2,100 (fatal M1, UK) - €9,767 (MI, Germany) for
myocardial infarctions and €4,314 (UK) - €11,786 (Germany) for stroke. Renal damage is
another costly complication, with up to 3% of patients annually experiencing end stage renal
disease costing €41,052 (Spain) - €81,449 (France) annually for haemodialysis and €33,437
(UK) - €76,852 (Germany) for renal transplants. Diabetic foot is relatively easy and
inexpensive to prevent with frequent checks and foot care.Peripheral arterial occlusive disease
is the initial stage of foot disease, affecting up to 10% of diabetic patients resulting in ulcers
and wounds. If blood glucose control remains poor and foot checks are not performed daily
this may result in gangrene, amputation of toes or all or part of a foot (0.2-0.3% of all cases).
Depending on the severity of the amputation, this can —up to 32,000 (France) per patient, not

including any mobility rehabilitation or prostheses.

Very little information on the indirect costs of diabetes is available. However, the potential
impact of diabetes is manifold and entails significant indirect costs, chiefly relating to the
economy (i.e. external to the health care services), such as reduced productivity and sickness
absence, the wider social sector, such as early retirement, drawing social benefits —
particularly due to job-loss as a result of insulin use in some professions (e.g. professional

driving). In addition, there is an impact on the family, through informal caring and carer costs



as well as dealing with the effects of premature mortality. This study identified costs due to
absenteeism, early retirement and expenditure on social benefits, amounting to a total of
€98.4 billion across the study countries in 2010 (€37.9 billion in Germany, €17.6 billion in
Spain, €17.3 billion in the UK, €12.9 billion in France and €12.6 billion in Italy). In the cases
of Germany, the UK and France, these indirect costs are on a par with direct costs, whereas in
the cases of Italy and Spain, they are shown to exceed direct costs by a factor of 2-to-1 and 3-
to-1 respectively. This is an under-estimate since the costs of reduced productivity, premature

mortality or informal carer costs could not be accounted for.

Overall, the direct and indirect cost burden of people with diabetes across the 5 study
countries amounts to €188 billion in 2010. The direct costs include medical costs of treating
complications and other conditions not necessarily related to diabetes. The indirect costs are
likely to be under-estimates, since it was only possible to account for a part of the economic
impact indirectly caused by diabetes.

Current Diabetes Outcomes and Related Complications

Only France, Italy and the UK regularly collect and publish monitoring data. France do so
intermittently (2001, 2007) and Italy and the UK annually. In Germany these are internal to
the sickfunds.

Such data measures how many patients have one or more of the following evaluated:
glycosylated haemoglobin (HbA;C), blood pressure, BMI, cholesterol (total or LDL), urinary

albumin, serum creatinine, retinal screening, foot checks and smoking status.

Examination of outcomes data finds that tight glycaemic control can be variable (HbA;C
<6.5%: France 24-32%); Italy 24-44%; England 25%) and slightly more with good glycaemic
control (HbA;C <7.5%: France 24-52%; England 28-66.5%; Scotland 22-64%). Results for
blood pressure are similarly variable, in both excellent levels(<130 mmHg: France 15-22%;
Italy 15-36%; England 50-63%) and good levels (<140 mmHg: France 46%, England 61-69;
Scotland 75-79%).

Although the measurement of these process and outcome indicators is encouraging, there are
some missing or misleading elements. It is commonly recommended that many of these
indicators (HbA;C, blood pressure, urinary albumin, serum albumin, foot checks) are tested
more than once annually, thus the annual period does not correspond with the monitoring
guidelines. Publications focus on how many patients achieve good control, but neglect how
many are in serious danger of complications. A combination of indicators, again important in
identifying higher risk sub-groups, is also ignored. It appears that both process and outcome
indicators are worse in Type 1 patients, suggesting these patients might be receiving poorer

care than Type 2 patients, or that clinicians caring for Type 1 patients place less importance
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on reporting indicator data. All but the UK appear to ignore data collection and reporting in
children, a serious omission, particularly considering only 4% of all children in the UK had
all monitoring variables measured (or reported) in 2008/09. Finally, the choice of outcome
indicators neglects renal function, and frequently fails to differentiate between Type 1 & 2

diabetes.

Implications for National Diabetes Planning

Overall, this study suggests diabetes management in the EUS countries is not ideal. There
appears to be significant room for improvement starting with improved data collection of
prevalence (and incidence, mortality), the cost burden to the health system and society
(including diabetes-related complications and how diabetes exacerbates complications and
other potentially unrelated co-morbidities), monitoring adherence and outcomes. Creating
national diabetes registries would be an ideal platform to help steer diabetes care from patient
and economic perspectives, particularly if national diabetes strategies emerged from these
organisations independent from the national health services. Additionally, it would provide a
better understanding of complications associated with diabetes and their impact on variables
such as resource use, length of stay and, ultimately, total cost reimbursed from health
insurance to providers. In many settings hospitalisations for certain conditions are not
considered to be diabetes-related, even if they are caused by diabetes. It is also known that
diabetes has a significant impact on hospitalisation cost because it increases the length of

stay.

A greater understanding of indirect costs is also needed, not least because this is a cost borne
by all segments of society, including patients, carers where applicable, employers, and the
broader social protection network (pensions, social security & benefits payments), funded

largely by the taxpayer.

Further, it appears that greater effort must be placed on obesity prevention to help halt
diabetes incidence, in addition to targeted screening of high-risk individuals, the majority of
whom are diagnosed with diabetes-related complications already in place. As with other
chronic disease care, creation of hard targets to encourage monitoring in line with guideline
recommendations might be needed if softer planning does not create an ideal platform for

complication prevention.

Greater differentiation of care and data collection between Type 1 and 2 patients should be
supported, as the life pathway is not the same, particularly with childhood diagnosis.
Education programmes should be targeted to specific groups, such as time since diagnosis,
age ranges, diabetes type and complications present, in order for diabetes education to be

effective.



Greater effort should be placed on ideal care pathways, with guaranteed access to
endocrinologists for insulin users, as well as access to other diabetes professionals (diabetes
nurse specialists, dieticians, chiropodists, ophthalmologists) to prevent or halt diabetes
related-complications. On the same note as multi-disciplinary care, is patient-centred care.
Diabetes is a chronic illness demanding high levels of self care by patients — patients must be
involved in their care plans from the beginning (including childhood if possible) to create a

communicated vested interest in their diagnosis.

On the whole, greater emphasis must be placed on diabetes in the health and social care
system and in the broader national context. The fact that none of these countries collects
accurate prevalence data or has precise accounting for diabetes (or related complications)
suggests potential neglect of a significant and populous disease, which, for the most part, is
preventable. Not only must more effort be made from the bottom up in terms of patient level
care, but significantly greater effort must be made from the top down to create an atmosphere
and environment of prevention of diabetes and diabetes complications, in addition to ideal

management.



1. Background and Objectives

1.1 Background

Diabetes" presents a multi-faceted challenge to health systems in Europe and beyond.
Globally, diabetes prevalence is increasing and is responsible for 5% of all deaths annually
(World Health Organisation 2011). The 2010 diabetes prevalence is 285 million people and
expected to increase to 438 million people by 2030 (Diabetes Help 2010). Given current
projections, without urgent action, mortality due to diabetes is expected to increase by 50% in
the next 10 years (World Health Organisation 2011).

Diabetes alone is a disease requiring high levels of independent self-care with regards to diet,
activity and medication. The impact of diabetes and related complications on costs can be
classified into two categories (International Diabetes Federation (IDF) 2009). The first is
diabetes itself, with 12 people per minute globally diagnosed with diabetes and 6 per minute
dying of its complications. The treatment of diabetes itself is costly; on the other hand, as
much as 80% of Type 2 diabetes is avoidable through lifestyle changes and obesity

prevention.

Although costly and time consuming to treat, the real impact of diabetes is through its
complications, the second impact of diabetes. People with Type 2 diabetes are twice as likely
to have a heart attack or stroke than non-diabetics. Cardiovascular disease is the major cause
of death in diabetes with 50% of all diabetes fatalities and also a premature cause of mortality
with 5-10 years of shortened life expectancy. Globally >2.5 million people are affected by
diabetic retinopathy, the leading cause of vision loss in adults in developed countries.
Diabetes (all types) is the most frequent cause of kidney failure and amputations. These are

all extremely costly, more costly in fact than treatment and monitoring of diabetes itself.

Reducing diabetes burden requires action on prevention via lifestyle interventions, early
diagnosis via targeted screening for Type 2 diabetes, high quality monitoring and treatment to
delay the onset of complications, as well early identification and treatment of complications.
Targeted screening of patients with a family history of diabetes or overweight can be useful in
preventing more costly and complicated diabetes (Waugh et al. 2007). Furthermore, effective
monitoring and treatment of diabetes patients can delay or prevent the incidence of extremely

costly complications.

" Type 1 diabetes is usually juvenile onset, although it may occur in mid-adulthood, and always
requires daily blood glucose monitoring and injection of long- and short-acting insulin (insulin
dependent diabetes IDDM). Type 2 is usually adult onset, although can be seen in obese children, and
requires weight loss, oral anti-diabetic medicine (non-insulin dependent diabetes NIDDM) and may
over time develop into requiring insulin injections.
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1.2 Obijectives
This study analyses diabetes prevention and management, including spending and policy in

each area in 5 EU countries (France, Germany, Italy, Spain, the UK) (known as EU5).

The specific objectives, including comparisons between EUS5, are fivefold: first, to outline
longitudinal diabetes prevalence in each EU5 country; second, to outline any diabetes
prevention and treatment policies (from initial diagnosis to complications as a result of
diabetes) in each EU5 country. Intricacies in care will be outlined, including indices
monitored and treatment pathways, as well as source of care provision. Third, to examine the
cost of diabetes management in each EU5 country, providing perspectives in health systems,
and including both direct and indirect costs. Fourth, to examine diabetes outcomes in each
EUS country, comparing these to monitoring and treatment guidelines outlined per country. A
final objective is to provide a number of options on diabetes policies and practices at national
and wider (European) levels.

The study is structured as follows: Section 2 outlines the methodology used. Section 3
considers the diabetes burden of disease and outlines national diabetes policies in the study
countries. Section 4 reviews diabetes guidelines, diagnosis and treatment processes. Section
5 provides a detailed breakdown —to the extent possible- of the direct and indirect cost of
diabetes and diabetes-related complications and other co-morbidities. Section 6 examines the
available evidence on diabetes outcomes. Section 7 discusses the challenges in diabetes care
in the study countries that have emerged from the discussion, while section 8 outlines a series

of policy options for stakeholders at national and EU level, developed from the findings.
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2. Methodology

In order to address the objectives outlined earlier, data from both primary and secondary
sources was collected. Secondary sources included: (i) Medline peer review literature
focusing on “cost of diabetes" and “outcomes of diabetes care”; (ii) grey literature
(government, EU and international organisations); and (iii) reports from stakeholder groups,
diabetes organisations and other NGOs (January 2000 to March 2011).

Primary data was collected through a survey, developed to collect country-level data via
interviews with key diabetes stakeholders, and diabetes databases, nationally and regionally.
This survey was developed in July 2010, piloted in August and September 2010 and, after
having incorporated the feedback, it was subsequently administered electronically to health
policy analysts in each study country to complete. The survey requested information on
longitudinal prevalence, incidence, spending, as well as current screening, diagnosis,
treatment, monitoring, outcomes and complications management. Additional input was
acquired through direct contacts with leading clinicians, a range of decision-makers at
national and/or regional level, as well as representatives from national NGOs. Issues relating
to the organisation and delivery of health care related to diabetes were also included in the

survey tool.

A list of experts interviewed and the country correspondents who participated is shown in
Appendix 1. The section that follows outlines the data sources used in the study as well as
the issues and limitations encountered in the research process with regards to prevalence,

direct cost calculations, cost of complications, indirect costs and outcomes data.

2.1 Data sources and caveats

2.2.1 Precision of Prevalence

Despite reports of rising diabetes prevalence in Europe, there are a number of difficulties in
determining precise diabetes prevalence. First, none of the EU5 have active national
(country-wide) diabetes registries, which means there is no central data collection. Second,
undiagnosed diabetes is estimated to be significant, as supported by diagnosis for another
purpose (Simmons et al. 2010). Both factors are significant in determining the exact diabetes
prevalence, in addition to Type 1 (insulin dependent, IDDM) versus Type 2 (IDDM or non-
insulin dependent, NIDDM) differentiation.

Prevalence estimates from the International Diabetes Federation (IDF) are available.
However, in view of potential underestimation and older base years (Sicree et al. 2011),

alternative estimations of prevalence have been used in this study based on national or
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regional data (as shown in Box 2.1 and outlined in Figure 3.2) drawn from the peer review

literature.™

In France, previous estimates in pharmacologically treated diabetes include 3.6% (public
healthcare, 2005) (Kusnik-Joinville et al. 2008), 3.95% (with annual 5.7% increases, 2007)
(Fagot-Campagna et al. 2009) and 4.4% (Type 1 & 2, 2010) (Ricci et al. 2010). The estimate
of 4.57% as part of the national INSTANT study was selected as it reflects all Type 2 patients
treated with lifestyle modification, oral anti-diabetics and/or insulin (2006 data) (Bringer et al.
2009). This is comparable to the national ENTRED adult data (2009 prevalence 4.4% (Fagot-
Campagna et al. 2010; Ricci et al. 2010)), although the latter does not include non-
pharmacologically treated patients (Fagot-Campagna et al. 2010). Unfortunately, the
INSTANT study does not include either childhood or adult cases of Type 1 diabetes, thus the
national ENTRED Type 1 patients (2001 data) (Lecomte et al. 2008) were added to the 2006
INSTANT Type 2 patients (all >18 years) to find a prevalence of 6.39%.

In Germany, a population-based study assessed the prevalence of treated diabetes patients
using a retrospective analysis of routine health insurance data, and estimated a prevalence of
6.45% (1999) (Stock et al. 2005). This is roughly in line with another estimate of 6.5% (2000
data) (Koster et al. 2011). A more recent evaluation of 18.75% of the AOK statutory health
insurance provider estimates diabetes prevalence of 8.9% as part of the CoDiM study (Koster
et al. 2011). Despite the limitations of extrapolation of health insurance data nationally, this
estimate was chosen as the German benchmark; this figure is also in line with other recent
studies in Germany (Robert Koch Institute 2011).

In ltaly, a 2006 study (Ruiz-Ramos et al. 2006) estimated prevalence for Type 1, Type 2 and
gestational diabetes ranging from 0.08-0.2%, 4.8-18.7% and 4.5-16.1%, respectively. The
lower end of these figures are similar to the prevalence estimate of 4.8% from ISTAT (2009)

(ISTAT 2009), which was chosen as the Italian benchmark in part due to its recent collection.

In Spain, a 2004 (Oliva et al. 2004) study applied prevalence rates of 5-6% to cost
estimations, determined based on a number of epidemiological studies and is considered a
conservative estimate given the documented high percentage of undiagnosed cases in the
country. CIBERDEM, an association of 30 Spanish diabetes research organizations,

estimates national Type 2 diabetes prevalence (>18 years) as 8.1%, (2008), (Centro de

""IDF calculates prevalence via comprehensive literature review of prevalence studies and registry
reports (where available), hospital statistics and government estimates (1980-2006). Prevalence rates
are estimated based on total number of expected cased divided by the total country population from UN
data (20-79 years). A log regression controls for missing data in certain age groups. It is likely that
these estimates rest on conservative predictions based on an econometric model using in all EU5
countries early 2000 data.
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Investigacién Biomédica en Red de Diabetes y Enfermedades Metabdlicas Asociadas

(CIBERDEM) 2008) which is used at the Spanish benchmark in this study.

Government sources of diabetes prevalence in the UK have been difficult to determine
historically, as it was not included in health statistics or national accounting until 2006. The
English prevalence estimates from the 2006 Health Survey for England (2008) (Ali et al.
2008) were 5.6% for men and 4.2% for women. Other academic sources include 3.4% (2005)
(Morgan et al. 2010), 12.1% (men only 65+ years, 2005) (Thomas et al. 2009),(Gonzélez et
al. 2009) 4.3% (2005), and 3.3% (2004) (Millett et al. 2007). The 2010 Quality and Outcome
Framework (QOF) estimate total prevalence at 4.26%, however, participation in reporting is
still not ideal with only 75% of GP practices participating (although improved tremendously
from its initiation in 2006) (Diabetes UK 2010b). The benchmark figure of 6.1% from the
APHO Diabetes Prevalence Model was chosen over these alternatives as it was based on
prevalence modeling accounting for age, sex, ethnic, deprivation and obesity, including
England, Wales and Scotland, although Northern Ireland is not included (Holman et al. 2011).
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Box 2.1: Diabetes prevalence benchmarks

France

INSTANT study (2009) (Bringer et al. 2009). Cross sectional representative
national sample of 10,038 participants (>18 years), interviewed to determine
diabetes prevalence and subsequent treatment and complications (Sept-Nov
2006). The population under 18 was accounted for regionally and integrated
into the national estimate for Type 2 diabetes of 4.57%. The inclusion of
Type 1 patients comes from the national ENTRED study of Type 1 & 2
patients (2009 data) to derive an estimated prevalence of 6.39% (Fagot-
Campagna et al. 2010; Ricci et al. 2010).

Germany

CoDiM study (2011) (Koster et al. 2011). The estimate of 8.9% of total Type
1 & 2 diabetes was derived from an 18.8% sample of “AOK-Die

Gesunheitskasse” members (German statutory health insurance) (n=357,200)
(2007 data).

Italy

Italy: (ISTAT 2009). The estimate of 4.8% relates to, both, Type 1 & 2. This
is based on telephone interviews conducted in 2009 with a randomly selected
sample of the population (approximately 54,000 individuals in 850 cities), in
which they are questioned on their chronic pathology and whether a diagnosis
of diabetes had been made by their GP.

Spain

(Centro de Investigacion Biomédica en Red de Diabetes y Enfermedades
Metabodlicas Asociadas (CIBERDEM) 2008). Prevalence estimate of 8.1%
reflects Type 2 diabetes in the 18+ years population using 2008 data. An
additional 3.9% have undiagnosed Type 2 diabetes (18+ years) (excluded
from our benchmark prevalence).

United
Kingdom

Type 1 from (NHS Information Centre 2010) (<16 years) and Type 1 and 2
from the APHO Diabetes Prevalence Model (2010) (>16 years), Prevalence
over 16 years comes from the most recent data from the APHO Diabetes
Prevalence Model (2010) (Holman et al. 2011), including Type 1 & 2, and
estimates are in England of 7.4% (range 5.3-10.8%; 3,099,853), in Scotland of
6.7% (4.3-10.4%; 286,312) and in Wales of 9.0% (6.9-11.9%; 218,956). The
addition of Type 1 paediatric patients (<16 years) were taken from the
National Paediatric Diabetes Audit 2008/09, however, less than half of all
paediatric practices participated in this audit in England (only 44%), and
Scotland was not included. The number of registrations was 15,627, and the
authors have doubled this number to roughly account for the missing practices
and Scotland. The total estimated number of people living with diabetes in
the UK is thus estimated at 3,636,375 (does not include Northern Ireland),
which gives an estimated prevalence for the UK (excluding Northern Ireland)
of 6.1% (calculated based on the diabetic populations in England, Scotland
and Wales divided by the OECD 2009 population for the UK less the NI
population (estimated as 1,788,896 by the Northern Ireland Statistical
Research Agency) (Northern Ireland Statistical Research Agency 2010)).

Details of diabetes prevalence data used in this study

France Germany Italy Spain UK
Type 1 Vet v v A v
Type 2 v v v Vit v

* Data from the UK excludes Northern Ireland.
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2.2.2 Direct costs

A small number of studies exist in different countries enabling calculations of direct costs of
diabetes." In this study, we use a series of studies relying on population data in each of the
study countries in order to estimate the total direct cost of diabetes, in addition to relying on
primary data to provide a bottom up approach where possible. Study details, including sample
size, year and what is included in costs are outlined in Box 2.2. Because the reference year for
each of these studies is different, depending on the country examined, and in order to provide
a uniform presentation we adjusted all pecuniary figures to 2010, by using the average GDP
deflator for each year, relevant to each country.

Box 2.2: Diabetes direct cost benchmarks

ENTRED Study: Direct 2007 medical costs from reimbursed health
expenditures of 6,710 adults with a diagnosis of diabetes (>18 years) with Type
1 (n=263) and 2 (insulin n=689, non-insulin n=2,777) covered by National
Health Insurance Fund (2000-2007). Additional limited data on diabetic
France patients receiving dialysis (n=25) (Ricci et al. 2009). Both diabetes- and non-
diabetes-related costs are included.

A study of 6 million patients covered under the Affection de Longue Durée
(ALDS8) in 2004 for reimbursed treatments (not exclusively examining
diabetes) (Vallier et al. 2006).

CoDiM Study: Direct costs for reimbursed diabetes health expenditures based
on a sample of 18.8% AOK health insurance members, insuring one-third of
Germany (random sample, matched case-control, n=357,200) (Koster et al.
Germany | 2011; Kaoster et al. 2006). Included Type 1 and Type 2 diabetics (not
differentiated in the study coding), and complications.

Both diabetes- and non-diabetes-related costs are included.

Calculated for 2008 and 2010 using two studies by) (Marchesini et al. 2010 )
and) (Osservatorio Arno Diabete 2011); additional material from the same
source has been used to check for consistency, notably, (Osservatorio Arno
Diabete 2007) and (Marchesini et al. 2011). The figures are based on a cohort
Italy of pharmacologically treated Type 1 & 2 patients and include costs of
complications. Per patient figures that are provided have been extrapolated to
the national population by using the OECD population estimates and the
ISTAT 4.8% national prevalence estimate.

Both diabetes- and non-diabetes-related costs are included.

"' IDF also provides direct cost estimates. The 2007 IDF direct diabetes costs as alternate source
accounted for national and per capita health expenditure, diabetes prevalence and a ratio of diabetic to
non-diabetic medical care expenses, however, have a few methodological issues. Only 20 - 79 years
diabetics are included, less weight given to national cost data and more weight to prevalence estimates
and total health expenditure. They make assumptions of the calculated diabetes cost ratio (R: the ratio
of medical expenditures for diabetics to age- and sex-matched non-diabetics) using limited country-
specific information.
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Spain

Extrapolated from 3 main studies. Oliva et al (2004) national study of Type 1
& 2 adult patients (>18y, 2002), varying the degree of prevalence (5-6%) to
find national and per patient direct cost estimates (Oliva et al. 2004). Additional
studies include CODE-2 data (1998/99 data) (Mata et al. 2002) and a regional
Canary Islands study (0-99y) (where prevalence is higher than Spain (8.7%)
(1998 data), both Type 2 only (L6pez-Bastida et al. 2002).

Both diabetes- and non-diabetes-related costs are included.

United
Kingdom

The UK numbers were obtained by taking 2 studies, one focusing on outpatient
data (Currie et al. 2010) and the other on inpatient data (Morgan et al. 2010)
similar data times, and combining the two to create an annual per patient cost
and applying to the latest APHO Prevalence Modelling data to arrive at total
expenditure figures; extrapolation to 2010 was achieved by using the GDP
deflator.

Both diabetes- and non-diabetes-related costs are included.

Details of direct cost data used in this study

France Germany Italy Spain UK
Type 1 v v Ve Ve Ve
Type 2 v v v v v
>18 years
Age range >18 years Insure_e Not detailed Whole Who'?
population . population
population
Pharmaco- Pharma-
Comments tregted treated patients
patients
only
Total Total
. X . Total Total
medical medical Total medical . .
cost burden | cost burden | cost burden of medical cost | medical cost
Approach . burden of burden of
of people | of people people with le with le with
with with diabetes | PEOPIewith | people wit
diabetes diabetes diabetes diabetes

2.2.3 Cost of complications

There are a number of difficulties in reporting the cost of complications relating to diabetes

care. First, complication costs are often subsumed within diabetes in- and out-patient care,

making disentangling this figure difficult. Second, the collection of diabetes cost data is far

from optimal

and can lead to potential inaccuracies. Third, diabetes patients treated for

complications may be coded as patients under the diagnosis for which they are admitted or

treated, depending on what the primary reason for their care is, rather than diabetes itself.

Procedural costs for diabetes-related complications are available in some countries, however,

further extrapolation to derive complication costs is marred by lack of diabetes complication

data (particularly for multiple co-morbidities) and their related treatments data.
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In France, the PMSI (Diagnosis Related Group system) hospital data often does not include
diabetes coding, thus identification of hospital costs associated with a specific condition is
easier than identifying complications related to diabetes, nor does it identify ALD status
(Kusnik-Joinville et al. 2008). Inpatient costs for diabetic patients may be considered a valid
proxy for the cost of complications, as a significant proportion of these costs relate to
complications. However, the data is patchy at best. The UK faces similar problems to France,
in that health accounting coding does not take into account the complexity of diabetes
treatment. Although some identification of diabetes patients is possible in hospital, the
coding is limited in taking into account patients with diabetes in hospital for diabetes-related
complications, such as cardiovascular or renal disease, or for reasons outside diabetes care.
This may often result in the inclusion of costs, which are not associated with diabetes or the
treatment of complications associated with diabetes. Although this is a methodological
caveat, it can only be acknowledged at this point. The fact that in certain cases the use of
incremental costs is promoted as a means of accounting for what is attributable to diabetes,
most frequently by using a control group with the same age characteristics as the target group
goes some way into addressing the problem, but does not do so completely because (a) the
epidemiological profile of the control is never identical (bar diabetes) to that of the target
group and (b) certain cost elements may not be captured by the target group due to reporting

inconsistencies as raised above.

Because of the issues surrounding information on complications, the LSE survey to a select
group of recipients encompassing academic experts, public health practitioners, clinical
experts and decision-makers, was used as a means of collecting the latest available
complications data on a bottom-up basis where readily available. However, there is a relative

paucity of information, as is shown in Appendix 2 as well as Appendices 7A-7D.

2.2.4 Indirect costs

Indirect costs of diabetes relate, primarily, to absenteeism due to illness, early retirement due
to diabetes, losses in productivity (cost of “presenteeism’) and dependence on social benefits.
Additional elements of indirect cost relate to premature mortality and carer costs borne by

family members.

Certain aspects that can help in calculating indirect costs — particularly the probabilities for
absenteeism, early retirement and social benefit reliance - have been studied in greater depth
in a recent Danish registry population (Sorensen 2009). In order to approximate indirect costs
in each of the study countries we used the relevant probabilities for absenteeism, early

retirement and social benefit receipts from existing studies, as shown on Table 2.1.
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In order to address the gap in the literature, cost data have been collected from each country’s
statistical services separately and relate to average annual earnings (in order to calculate the
approximate cost of absenteeism), average annual pension (in order to calculate the
approximate cost of early retirement due to diabetes) and average annual social benefit (in
order to calculate the approximate cost of social benefit). Productivity losses due to
presenteeism have not been able to be identified in any way; the same applies to caregiver
costs and the costs of premature mortality. As a result, the estimates on indirect cost provided
in this report are likely to be under-estimates.

Table 2.1: Absenteeism due to diabetes and its complications (days/year), early
retirement and social benefits (% of diabetes patients).

Absenteeism (days per year) 41.499 days

Complications (days per year) 7.725 days

No complications (days per year) 33.774 days
Absenteeism (% of economically active diabetics) 46.5%
Early retirement (% of diabetic population) 17.36%
Social benefit (% of diabetic population) 2.38%

Sources: Based on estimates from (Sorensen 2009) and (L6pez-Bastida et al. 2002).

2.2.5 Process and outcome indicators

Using diabetes as an example, process indicators (Mainz 2003)" relate to the frequency of
blood glucose monitoring in Type 1 patients as well as how many patients are measured
annually for cholesterol, blood pressure, eye examinations etc. These measures focus on areas
where a link with particular outcomes has been established in the scientific literature, and
graded by the diabetes community in terms of strength (e.g. greater strength is attached to
annual retinal screening for all patients with diabetes than universal home blood glucose
monitoring). In contrast, outcome indicators” examine the results of these examinations as a
reflection on the quality of the care delivery process (e.g. quarterly HbA;C results across all

paediatric Type 1 patients).

Evidence on outcomes is relatively limited and the methods used to monitor and evaluate
these vary by country. Both process and outcomes indicators will be examined where
available: information is available in Italy and the UK (England and Scotland separately) on
an annual basis and in France less frequently, however, less information is readily available

for Germany and Spain.

Process indicators evaluate the measurement of monitoring episodes per guideline recommendations.
! Outcome indicators evaluate the effect of care processes on the health and wellbeing of patients;
intermediate outcome indicators capture the changes in biological status that subsequently affect health

outcomes.
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In France, the indicators have been collected as part of the 2001-2007 and 2007-2010
ENTRED study focusing on seven indicators, (notably HbA;C (<6.5%, <7%, >10%), blood
pressure (<130/80 mmHg, <140/90 mmHg, >160/95 mmHg), BMI, HDL (<0.40 g/L, >0.40
g/L), LDL (<lg/L, <1.30 g/L, >1.30 g/L), triglycerides (<1.50 g/L, >1,50 g/L) and urinary
proteins) (Ndong et al. 2010)"".

In Italy, outcome indicators are collated by the Italian Association of Diabetologists (AMD)
annals (2004 to present) (The AMD Annals working group 2009); these examine diabetes
related process and outcomes indicators to assess the performance of diabetes centres. The
2009 AMD edition undertakes longitudinal analysis of these indicators (2004-2007). Five
outcome indicators examined over the period 2004-2007"" are: percentage of patients with
HbA;C <7% or >9%; percentage of patients with LDL cholesterol <100 mg/dl or >130 mg/dl;
percentage of patients with blood pressure <130/85 mmHg or >140/90 mmHg; BMI; and
percentage of smokers. In addition to the AMD Annals, other data regarding the quality of
care for diabetes are available from the Research Institute of the Italian Society of General
Medicine (SIMG). In particular, a series of indicators specifically for Type 2 diabetes have
been developed based on a sample of 650 Italian GPs (The AMD Annals working group
2009)™,

In Germany, outcomes data have been collected since 2003 as part of the national disease
management programmes (DMPs) for Type 2 patients (Schafer et al. 2010a; Schéfer et al.
2010b) focusing primarily on patient characteristics to ascertain key enrollment criteria for
DMPs, and on outcome evaluations having a keen interest in comparing DMP patients with
patients in routine care in order to provide more scientific care and legitimate DMPs; in this
process, DMPs are fiercely debated. Key outcome indicators in this context included systolic
blood pressure, HbA;C, complication rates, activity rates, and participation in education
programmes (Schafer et al. 2010a; Schéfer et al. 2010b).

In England, both process and outcomes indicators are collected by QOF (NHS Information
Centre 2010)* and are reported annually in National Diabetes Audits, while in Scotland,

indicators are collected as part of annual Scottish Diabetes Surveys. Of the 134 indicators that

"' The 2009 data is reported here, which includes data from 8,926 patients, of which for 4,277 diabetes
type is known (Type 1 n=275, Type 2 n=3,894) (Fagot-Campagna et al. 2010).
V' A\ set of final outcome measures were also collected at the same time, however, they have not yet
been published.
™ SIMG has taken more process indicators into account than the AMD Annals, such as the monitoring
of other parameters such as BMI (Body Mass Index), retinal fundus, pulse, among others.
* QOFs were introduced in 2004 as the basis for assessing the quality of care of GP surgeries, forming
the basis of financial incentives. A GP practice registers diabetic patients, as well as recording visit
outcomes, which provides a database of treated diabetic patients published annually, including diabetes
prevalence among registered patients. The 2009/10 QOF assessed 134 indicators in four categories:
clinical care, organisation, patient experience and additional services.
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were part of the QOFs in 2009/10, 17 were used specifically for diabetes management.
Furthermore, both England and Scotland collate nine process and outcome measures annually
into the English National Diabetes Audit and Scottish Diabetes Survey (HbA;C, BMI, blood
pressure, urinary albumin, serum creatinine, cholesterol, retinal screening, foot examination
and smoking) in addition to reporting complications.

*!' It should be noted that the majority of the QOF indicators for diabetes are process and not outcomes
indicators, yet they do provide an indication of available UK information. Furthermore, this data does
not establish a link between patients with diabetes and related complications, or distinguish between
the different types of diabetes.
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3. Diabetes Burden and Policies in Europe

3.1 Incidence

OECD estimates suggest that Type 1 diabetes incidence is highest in the UK with 24.5 cases
per 100,000 population, followed by Germany (18), Spain (13), France (12.2), and Italy (8.4)
(Figure 3.1). The EURODIAB study registers in 20 European countries (not including France
or Italy) all report annual increases of 3.9% between 1989 and 2003, with a doubling of
prevalent cases expected by 2010 (Patterson et al. 2009). These results are supported by other
regional studies in Europe (Bruno et al. 2009; Imkampe et al. 2011; Thimer et al. 2010).

Type 2 diabetes incidence is increasing in both children and adults, among others due to
rising obesity in the former and rising obesity in an aging population in the latter (Passa
2002). Added dimensions are the effect of socioeconomic status, with higher incidence of
Type 2 diabetes in lower socioeconomic strata in Europe (Espelt et al. 2011), as well as a

greater association with low birth weight and low childhood weight (Whincup et al. 2008).

Figure 3.1: Diabetes Type 1 incidence (0-14 years)
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Source: (Organisation for Economic Cooperation and Development (OECD) 2009).
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3.2 Diabetes prevalence

Based on IDF data, diabetes prevalence across EU5 is significant and is highest in Germany
(12%) and lowest in the UK (4.9%) (International Diabetes Federation (IDF) 2009). From
2007 to 2010 all 5 countries have seen their diabetes prevalence rise (Table 3.1). Part of the
increase in the UK is attributed to significant improvements in diabetes reporting during this
time, which reflects documented under-reporting of diabetes pre-2007 (2006 was the first

year of encouraged, but not mandatory, diabetes reporting) (Diabetes UK 2010c).

Germany has the highest number of deaths attributable to diabetes, although this figure has
declined dramatically between 2007 and 2010; smaller reductions in diabetes-related

mortality are indicated in Italy and Spain.

Table 3.1: Diabetes prevalence and attributable mortality (20-79 years)

~ France Germany Italy Spain UK

2007¢ 2010 [ 2007 2010 2007 2010 | 2007 2010 2007 2010
National Type 2 8.4% 9.4% | 11.8% 12.0%| 8.7% 8.8% 75% 8.7% | 40% 4.9%
prevalenceﬁ 470 . 0 . 0 .U70 .70 . 0 270 .70 . 0 .J70
Cumulative
Type 2 59% 6.7% | 7.9% 89% | 5.8% 5.9% 57% 6.6% | 20% 3.6%
prevalence®
Annual Type 2
attributable 30,168 30,427| 71,356 54,579| 34,667 27,393 | 22,587 20,550 8,517° 18,707
mortality

Notes: * Estimates for 2007 and 2010 were calculated based on older data (e.g. 1980-2006 for the 2006
report).

P National prevalence estimated using UN population distribution estimates. Age- and sex-specific
prevalence rates (PR) (via logistic regression) were applied to population distributions for 2007 and
2010 per country, using the formula: PR (20-79 years) = Total number of expected cases (20-79)
/Total country population (20-79).

% Cumulative Prevalence (CP) assumes each country has the same age profile, removing age differences
between countries to create a figure appropriate for comparison. The CP should not be used for
assessing the diabetes population within a country due to circularity (inaccurate to extrapolate outwards
to a population, as already calculated on actual national prevalence in the population).

*Reflects annual mortality for men only as no data for women (2007).
Source: (International Diabetes Federation (IDF) 2006, 2009)

Against the evidence presented in Table 3.1, the more recent national benchmark data from
our study shows significant variation, both upward and downward (Figure 3.2). Based on
that, Spain and the UK report higher prevalence (8.1% and 6.1% respectively). Spain,
however, only includes Type 2 adult cases, thus the 8.1% prevalence is likely to be an

underestimate. France and Germany are very similar between the two.
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Figure 3.2: Comparison of benchmark national diabetes prevalence versus IDF
prevalence
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Notes: Prevalence (LSE): Germany (2007) (Kdoster et al. 2011), Italy (2009, >18 years) (ISTAT 2009),
the UK (no N. Ireland; 2009)(Holman et al. 2011; NHS Information Centre 2010) are Type 1 and 2, O-
99 years. France (2008) (Bringer et al. 2009; Lecomte et al. 2008) is Type 1 & 2, >18 years. Spain
(2008) (Centro de Investigacion Biomédica en Red de Diabetes y Enfermedades Metabdlicas
Asociadas (CIBERDEM) 2008) is Type 2, >18 years.

Prevalence: (IDF) Cumulative prevalence for diabetes (2010 estimates, based on late 1990 and early
2000 country data) (International Diabetes Federation (IDF) 2009).

Source: Authors’ compilation from a variety of sources.

Based on national prevalence and population figures, the total number of people living with
diabetes in the study countries, shows Germany with the highest total diabetic population (>7
million) and Italy with the lowest (just under 3 million) (Figure 3.3). Regardless of the source,
all data point to rising diabetes prevalence rates. The rationale is manifold. First, obesity and
Type 2 diabetes are strongly correlated and obesity has increased over the past two decades
(Figure 3.4) (OECD Statistics (2010)). This well-documented rise in obesity (concurrently
with cardiovascular disease and diabetes) is largely linked to sedentary lifestyles and poor
diet.
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Figure 3.3: National diabetes prevalence, extrapolation from benchmark
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Notes: Prevalence (total): OECD population estimates (2010) (Organisation for Economic Cooperation
and Development (OECD) 2010) and the benchmark prevalence estimates below, except UK (Figure
3.2, Box 2.1) [Country population * Country prevalence]

Prevalence (%): Germany (2007) (Kdster et al 2011), Italy (2009, >18 years) (ISTAT 2009), the UK
(no N. Ireland; 2009) (Holman et al. 2011; NHS Information Centre 2010) are Type 1 & 2, 0-99 years.
France (2008) (Bringer et al. 2009; Lecomte et al. 2008) is Type 1 & 2, >18 years. Spain (2008)
(Centro de Investigacion Biomédica en Red de Diabetes y Enfermedades Metabdlicas Asociadas
(CIBERDEM) 2008) is Type 2, >18 years.

Source: Authors’ compilation from various sources.

Figure 3.4: Diabetes stratification by BMI category in Scotland (2003, 2009) (Scottish
Diabetes Survey Monitoring Group 2004, 2010)
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Notes: Reflects 6 out of 14 NHS Boards, showing BMI distribution of 60,466 diabetes patients
Source: (Scottish Diabetes Survey Monitoring Group 2004, 2010).
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Second, population aging has an additional association with diabetes. The projected inversion
of the European population pyramid (Figure 3.5) is associated with a 30% increase in the

lifetime risk of diabetes development (Hauner 2006).

Figure 3.5: Population estimates by age, EU5 average (2000 - 2050)
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Note: Calculated as average individual country breakdowns of percent total population per age bracket.
Source: (Organisation for Economic Cooperation and Development (OECD) 2007).

Third, diabetes awareness has increased among health professionals and the public, leading to
more people seeking diabetes testing alongside GPs screening their high-risk patients and
being more aware of risk factors for Type 2 diabetes. Still, diabetes remains under-diagnosed

as documented in all government and academic country prevalence sources.

Fourth, the ethnic make-up of all EU5 countries has changed and continues to change.
Certain ethnic groups are at higher risk in developing diabetes, primarily African-Caribbean,
African and Asian (Indian) (Agyemang et al. 2011; Hippisley-Cox et al. 2009) all with
increasing population presence in EU5. Whether this association is due to socioeconomic
status or due to genetic relationships is an interesting discussion currently occurring in the

literature, but outside the scope of this study.

Finally, all countries have started to improve their diabetes data collection, some more so than
others (the UK in particular). This means that part of the rise in prevalence is due to the
increased reporting of diabetes patients present all along in the general population, suggesting
previous prevalence estimates were too low. Appendix 3shows diabetes-related data sources
in EUS5 and Appendix 4 summarises data sources on diabetes health outcomes.

3.3 National Diabetes Programmes
Government health departments provide diabetes care policy frameworks. France, Spain and

the UK have national diabetes planning; Italy is in the planning stages, while Germany has
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Diabetes Disease Management Programmes (D-DMP) via social health insurance. While not

exhaustive, this section explores the diabetes policy and programming in the EU5 (Table 3.2).
3.3.1 France

In addition to being a serious cause of morbidity, diabetes is also related to almost 30,500
deaths in France every year (equivalent to 3 citizens per hour) (International Diabetes
Federation (IDF) 2009). In terms of diabetes-related complications, more than 13% of
patients with Type 2 diabetes suffer from coronary heart disease and 4% from stroke (Le
Floch et al. 2000); 6% suffer from nephropathy and 29% from neuropathy, while
approximately 33.5% suffer from retinopathy (Delcourt et al. 1998). It is estimated that at
least 20% of people with diabetes are unaware of their condition and remain untreated
(International Diabetes Federation European Region et al. 2008).

The French national diabetes programme (NDP) “Programme d’Actions de Prevention et
Prise en Charge du Diabete de Type 2 (2002/05)” was implemented by the Ministry of
Health, focusing on prevention, screening, quality and care organisation, epidemiology (via
ENTRED) and therapeutic education (Ministére en charge de la santé 2010). However, the
French NDP is no longer operational since end-2005. Despite having no active NDP
anymore, diabetes is covered under the National Health Strategy, and public health law has
made diabetes a priority by setting two objectives: first, to ensure that monitoring practice
conforms with clinical practice guidelines 80% of the time by 2008, and, second, to reduce
the frequency and severity of diabetes complications, particularly cardiovascular
complications. All diabetic patients (type 1 and 2) are included under ALD (long-term disease
system), i.e. receive 100% reimbursement. This is lost if patients do not follow correctly the
annual planned exam i.e. eye tests, HbALC (twice annually), electrocardiogram. Furthermore,
the national health insurance fund (CNAM) has carried out the SOPHIA programme since
2008 with an extension in 2011, an adapted disease management programme where patients
under ALD are followed by phone calls, newsletters and the internet. Currently, in the pilot

phase, 56,775 patients are involved in the Sophia programme.

Recent evaluation of a lifestyle campaign (“manger mieux, bouger plus” — eat better, move
more) found that a few targets were not met, specifically a reduction of obesity/overweight by
20%. The programme will be continued but modified to address weaknesses in governance
(important evaluation indicators were not defined) and in the prioritization of objectives
(greater focus on obesity prevention and treatment) (Jourdain Menninger et al. 2010). In a
broader context, the French National Nutrition and Health Programme (PNNS) was
implemented in 2001 and has since been extended to 2010 with the goal of improving the
health of the French population and reducing risk factors for chronic disease through a focus

on nutrition. The PNNS is a government sponsored public/private collaboration involving
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government, research and education institutions, the food industry, healthcare organizations,
and consumers. The PNNS programme set nine priority objectives focusing on nutrition and
physical activity (French National Nutrition and Health Program (France-Public-Private)
2010).

3.3.2 Germany

Evidence suggests that approximately 55,000 German citizens die from diabetes each year
(equal to 6 people per hour) (International Diabetes Federation (IDF) 2009). In terms of
diabetes-related complications, more than 10% of patients with Type 2 diabetes suffer from
coronary heart disease and 6.7% from stroke (Liebl et al. 2002); 16% suffer from retinopathy
(Hesse et al. 2001), 8% suffer from nephropathy and 15% suffer from micro-albuminuria,
which may lead to nephropathy (Bennett et al. 2001).

In Germany, because of decentralized/regional governments’ responsibilities in policies there
is no legitimacy for “national plans” on specific diseases, be it cancer, cardiovascular disease
or diabetes. De facto, no national diabetes prevention programme exists, but there is a more
generalised primary prevention approach as exemplified by the national action plan “In-
Form” since 2008, which focuses on healthy lifestyle in general as primary prevention and is
supported by the MoH (Bundesministerium fur Gesundheit), or the the “Gesundheitsziele”
programme from federal and regional ministries, focussing on healthy lifestyle in childhood,
reducing tobacco consumption and detecting T2 diabetes early (Gesellschaft fiir
Versicherungswissenschaft und -gestaltrun e.V). In addition, a number of D-DMP facilitating
diabetes care have been in operation since 2002/04 by all health insurance funds, of which 40-
50% of Type 1 & 2 patients are members (and voluntary check-up for individuals aged
upwards of 40 years). Both programmes (DMP and check-ups) were defined by law and
implemented via guidelines issued by the Federal Joint Committee. The evaluation of D-DMP
versus non-DMP patients found D-DMP patients felt they had better care, despite the lack of
difference in clinical outcomes between groups. Conclusions about D-DMP programme are
difficult, as there is significant selection bias and voluntary self-monitoring of care (Birnbaum
et al. 2010).

3.3.3 Italy

It is estimated that every year, approximately 27,000 Italian citizens (approximately 3 people
per hour) die from diabetes (International Diabetes Federation (IDF) 2009). Type 2 diabetes
accounts for 90% of diabetes in Italy (Mladovsky et al. 2009). In terms of diabetes-related
complications, 10% of patients with Type 2 diabetes suffer from coronary heart disease (DAI
Study Group 2004); 32% suffer from neuropathy (Fedele et al. 1997) and about 34% of
diabetics suffer from retinopathy (Giuffre et al. 2004).
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In Italy, people with diabetes are subject to Law 115/1987 on provisions for the treatment of
diabetes mellitus, and a Memorandum of Understanding between State and Regions on
diabetes dated 1991, which partly implements the law. They set the legislative framework for
the care management of people living with diabetes, as well as state their rights, including
discrimination at work and school. Italy was the first country in the world to adopt such a law,
which identifies the standards of care and rights of people with diabetes, and contributed to
raising awareness on the care of patients with long-term diseases. The Regions are in charge

of implementing these provisions.

The National Healthcare Plans (NHP) — 2003-2005, 2006-2008, 2009-2010, and 2011-2013 -
and National Prevention Plans (NPP) - including the latest one, 2010-2012 - mention, inter
alia, diabetes, and call for horizontal models to better respond to the need of chronic patients
and patients with diabetes. In particular, the 2011-2013 NHP is to be considered a National
Diabetes Programme, because it includes diabetes among the diseases of public health
interest, acknowledges the need to take action to tackle this disease, and allocates financial
resources to its prevention and care. The latest NHP also insists on the need to implement
‘clinical governance’ for the treatment of diabetes with a multidisciplinary and integrated
patient-centred approach, which fosters cooperation among the parties involved in care
management and information sharing. It also calls to identify areas of improvement, create a
platform to enhance dialogue between various healthcare-related players, initiate cooperation

activities, and actively involve patients with diabetes in volunteer organisations.

Diabetes is also specifically addressed in the National Prevention Plan (NPP) 2010-2012. The
diabetes-related goals include improving early diagnosis in the population at risk, defining
protocols for integrated management of diabetes, defining appropriate health paths, assessing
the care network with reference to acute event and chronic illness, and encouraging the
implementation of IT systems and databases to facilitate the management and assessment of

the programmes.

3.3.4 Spain

It is estimated that every year, diabetes is the underlying cause of approximately 20,550
deaths in Spain (equal to more than 2 people per hour) (International Diabetes Federation
(IDF) 2009). Regional variations in diabetes prevalence are evident in Spain, where diabetic
patients in the south of Spain are three times more likely to die from the disease than those in
the north of the country (International Diabetes Federation European Region et al. 2008). In
Spain, Type 2 diabetes accounts for 80-90% of diabetes (Mladovsky et al. 2009). In terms of
diabetes-relate