
Pharma Diabetes  
Market Intelligence

These reports includes 20-year forecasts of prevalent type 1  
and type 2 diabetes cases segmented by age and gender, and 
drug-treated diabetes, segmented by treatment type.

Datamonitor Healthcare
Pharma intelligence | 



2 / March 2019 © Informa UK Ltd 2019 (Unauthorized photocopying prohibited.)

Epidemiology: Type 2 Diabetes

October 2018

Epidemiology : Diabetes type 2 4

© Informa UK Ltd. This document is a licensed product and is not to be reproduced or redistributed

OVERVIEW 
Description This epidemiologic analysis uses robust, country-specific data sources to estimate and forecast total and

diagnosed prevalent cases of type 2 diabetes in the US, Japan, and five major EU markets (France, Germany,
Italy, Spain, and the UK) between 2017 and 2037.

An epidemiology datapack accompanies this module, which includes 20-year forecasts of total and
diagnosed prevalent type 2 diabetes cases segmented by age and gender, and drug-treated diabetes cases.

Disease
background

Type 2 diabetes is the most common form of diabetes mellitus, characterized by hyperglycemia caused by
insulin resistance. The prevalence of type 2 diabetes has been rising in almost all populations and age
groups worldwide, and continues to increase. This epidemic of type 2 diabetes is most likely to be driven by
increased urbanization, lifestyle changes including increased consumption of sugar and sedentary lifestyles,
population growth, and aging populations. Common co-morbidities include cardiovascular disease,
retinopathy, neuropathy, and nephropathy.

Forecast
highlights

Datamonitor Healthcare estimates that in 2017, there were 66.5 million total prevalent cases of type 2
diabetes in individuals aged 20 years and above across the US, Japan, and five major EU markets. Over the
forecast period (2017–37), the number of prevalent cases will increase to 81.0 million.

Datamonitor Healthcare estimates that in 2017, there were 48.4 million diagnosed prevalent cases of type 2
diabetes in individuals aged 20 years and above across the US, Japan, and five major EU markets. Over the
forecast period, the number of prevalent cases will increase to 58.9 million.

An epidemiology datapack accompanies this module, which includes 20-year forecasts of total and
diagnosed prevalent type 2 diabetes cases segmented by age and gender, and drug-treated diabetes cases.

Datamonitor Healthcare expects type 2 diabetes prevalence to increase over the forecast period, although
the magnitude will vary by market. The primary drivers of this expected increase in prevalent cases are
population growth and population aging, as prevalence is highest in older populations. The obesity epidemic
will continue to be the main driver of type 2 diabetes epidemiology throughout the forecast period, although
changes in additional risk factors such as physical inactivity and hypertension may also influence prevalence.
As the global obesity epidemic continues unabated, it is clear that this will influence the dynamics of diabetes
and account for a significant proportion of projected future increases.

Methodology Proprietary epidemiologic forecasting methodology using robust, population-based studies from the US,
Japan, and five major EU markets, in addition to proprietary physician research survey data.

Published on 30 October 2018



3 / March 2019 © Informa UK Ltd 2019 (Unauthorized photocopying prohibited.)

Epidemiology : Diabetes type 2 5

© Informa UK Ltd. This document is a licensed product and is not to be reproduced or redistributed

DISEASE BACKGROUND 

 
TYPE 2 DIABETES MELLITUS OCCURS WHEN THE EFFECT OF INSULIN IN ABSORBING BLOOD
GLUCOSE DIMINISHES
 

Diabetes mellitus is a group of chronic endocrine disorders characterized by hyperglycemia due to insufficient levels of insulin, a
hormone responsible for regulating blood sugar. The shortage of insulin is caused by either diminished insulin secretion, as in type 1
diabetes,  or  by  diminished  insulin  effect,  as  in  type  2  diabetes.  Type  2  diabetes  is  the  most  common form,  accounting  for
approximately 90–95% of all diabetes cases (Chevreul et al., 2014; Geiss et al., 2014; IDF, 2017). Globally, prevalence has increased in
recent decades, and has been paralleled by the rate of increase observed in obesity prevalence, which represents a major risk factor.

 
MULTIPLE LIFESTYLE FACTORS ARE THOUGHT TO CONTRIBUTE TO THE RISK OF DEVELOPING TYPE
2 DIABETES, ALTHOUGH THERE IS ALSO LIKELY TO BE A GENETIC CONTRIBUTION
 

The three major risk factors for type 2 diabetes are older age, family history, and being overweight or obese, although many complex
factors interplay. The prevalence of diabetes at the country level has been directly linked to sugar exposure (Basu et al., 2013).
Regular physical activity has also been associated with increased insulin sensitivity and glucose tolerance, conferring a protective
effect against developing type 2 diabetes (Kriska et al.,  2001). Over the last century, increased urbanization and technological
advances have led to a considerable reduction in physical  activity.  Such increases in sedentary behavior,  combined with the
widespread availability and affordability of high-calorie, high-sugar foods, are contributing not only to the obesity epidemic, but also to
the increasing number of type 2 diabetics across the world. Furthermore, body mass index (BMI) and risk of type 2 diabetes have
been shown to have a strong positive correlation (Field et al., 2001; Guh et al., 2009). The association between a family history of
diabetes and the risk of developing diabetes is well documented (Harrison et al., 2003; Valdez et al., 2007), and it is suggested that
familial factors are likely to impart important physiological characteristics which modulate the risk of developing type 2 diabetes
(Lopez et al., 2009). Evidence also suggests that the association between family history of diabetes and prevalence of diabetes is
significant after controlling for gender, race/ethnicity, age, BMI, hypertension, income, and education (Valdez et al., 2007).

 
DUE TO POOR GLYCEMIC CONTROL AND SHARED RISK FACTORS, PATIENTS OFTEN PRESENT WITH
FREQUENT CO-MORBIDITIES AND COMPLICATIONS
 

Individuals affected by type 2 diabetes often develop complications at the microvascular and macrovascular level, including but not
limited to cardiovascular diseases, neuropathy, retinopathy, and nephropathy (Chaturvedi, 2007). This is particularly common in
undiagnosed diabetes, and many complications may arise as a result of uncontrolled or untreated diabetes. Due to the long duration
of disease often observed in type 2 diabetes, microvascular changes may accumulate over an individual’s lifetime, resulting in
retinopathy, nephropathy and kidney failure, and neuropathy. An early study looking at over 7,000 diabetics in eight European
countries (Belgium, France, Germany, Italy, the Netherlands, Spain, Sweden, and the UK) found that 72% of subjects had at least one
diabetes-associated complication (Williams et al., 2002). Chronic hyperglycemia has been described as the main risk factor for the
development of  diabetes-related complications,  but  the results  of  a  recent  systematic  review suggest  that  frequent or  large
fluctuations in blood glucose are also significant (Smith-Palmer et al., 2014). Cardiovascular disease remains the leading cause of
death in diabetics in spite of the improvements in vascular risk factor control by pharmacological treatment (Chevreul et al., 2014;
Chillarón et al., 2014).
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METHODOLOGY 
Datamonitor Healthcare undertook market-specific literature reviews in order to provide a robust analysis and forecast for the total
and diagnosed type 2 diabetes patient population in the US, Japan, and five major EU markets (France, Germany, Italy, Spain, and the
UK). A mixture of primary and secondary data sources were selected before quality appraisal, forming a robust foundation on which
to model and forecast the patient population. Sources were evaluated for inclusion based on their epidemiological quality, including
study settings, demographic sample profiles, sampling procedures and sample size, and potential sources of bias.

Datamonitor Healthcare included cases for ages 20+ in the current analysis.  Although type 2 diabetes has been shown to be
increasing in children and adolescents, type 1 diabetes patients are likely to be mistaken for type 2 in population-level studies,
thereby falsely inflating type 2 diabetes prevalence in individuals aged 0–19 years. It is also important to note that although most
studies do not differentiate between type 1 and type 2 diabetes, type 2 diabetes is considered to account for the majority (90–95%) of
the total diabetes population (Geiss et al., 2014; IDF, 2017). Therefore, the historical trends, patient population size, and patient
population forecast resulting from modeling these data are likely to remain representative of the type 2 diabetes populations in the
US, Japan, and five major EU markets.

Country-specific sources describing the total prevalence of type 2 diabetes only are scarce; instead, sources describe the total
diabetes prevalence. Therefore, Datamonitor Healthcare applied country-specific ratios to the total prevalent diabetes forecast to
calculate the number of type 2 diabetes cases for each country across the 2017–37 forecast period.

Datamonitor Healthcare presents prevalent case estimates for both the total and diagnosed type 2 diabetes population. Where
studies reported, or allowed calculation of, total and diagnosed prevalence, the proportions were extracted separately. When this was
not possible, diagnosis rates were utilized to estimate total prevalence from reported diagnosed prevalence, and vice versa.

 
DISEASE DEFINITION
 

Datamonitor Healthcare forecasts prevalent cases of both total and diagnosed type 2 diabetes in the US, Japan, and five major EU
markets. For the purpose of this forecast, diagnosed diabetes cases were defined as individuals who had received a diagnosis of
diabetes from a physician, or who are currently taking medication (insulin or oral agents) for diabetes. Note this may therefore include
individuals who have previously been diagnosed with diabetes but who are successfully managing their condition and as such have
normal fasting plasma glucose (FPG) and/or glycated hemoglobin (HbA1c) levels.

Currently, there are several methods of diagnosis for diabetes, including FPG, an oral glucose tolerance test (OGTT), and HbA1c. The
FPG test involves measuring blood glucose after eight hours of fasting. It is most reliable when given in the morning, but is not very
convenient. It is, however, more convenient and less expensive than the OGTT. The OGTT involves measuring blood glucose two
hours after the patient has consumed 75g of glucose dissolved in water, having fasted for at least eight hours previously. Although it
has been shown to be more sensitive than the FPG test, the time required is inconvenient, particularly within population-level studies,
and it has been shown to lack reproducibility (Ko et al., 1998). However, the World Health Organization (WHO) supports its use as a
diagnostic test as it is the only means of identifying individuals with impaired glucose tolerance and it is superior in sensitivity to the
FPG (WHO, 2006). The HbA1c test is a relatively new method of diagnosis which does not require fasting and can be performed at any
time of the day. It reflects average plasma glucose from the previous two to three months prior to testing and, due to its ease of
implementation compared to both the FPG and OGTT tests, is widely regarded as the gold standard for assessing glycemic control in
diabetics. However, the HbA1c test was not deemed to be a suitable method of diagnosis due to issues with global consistency and
the sensitivity of a HbA1c result to several factors such as anemia, hemoglobin abnormalities, pregnancy, and uremia (WHO, 2006).
Therefore, the diagnosis of diabetes based on the HbA1c test is not eligible for inclusion in Datamonitor Healthcare’s forecast.

Datamonitor Healthcare included sources describing diagnosed diabetes prevalence based on:
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Datamonitor Healthcare included sources describing the total diabetes prevalence based on:

 
METHODS
 

The number of total and diagnosed prevalent cases of all diabetes were first forecasted, as epidemiological data extracted from
literature generally report the prevalence of all diabetes, rather than type-specific diabetes. The forecasted prevalent cases were then
split into estimates of type 1 and type 2 cases, based on the country-specific evidence available describing the split between diabetes
types. The tables below describe the sources utilized and methodology applied to estimate the prevalence of total and diagnosed
diabetes in each analyzed country.

OGTT test (two hour post-load glucose ≥200mg/dl [11.1mmol/l]) (WHO, 2006)•

FPG (≥126mg/dl [7.0mmol/l]) (WHO, 2006)•

self-reported diagnosis•

medical record, disease registry, or clinical diagnosis.•

OGTT•

FPG•

adjustments made to the diagnosed population using assumptions relating to the ratio between diagnosed and total diabetes
prevalence derived from high-quality, comparable, population-representative studies.

•
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Table 1: Sources used for adult total diabetes analysis in the US, Japan, and five major EU markets

Market Time period Total diabetes; method of
data collection and data
processing

Source(s)

US 2011–16 Diagnosed prevalence
estimated using NHANES data;
see table below for more
information.
Datamonitor Healthcare
utilized the diabetes diagnosis
rate estimated by the CDC in
the 2017 National Diabetes
Statistics Report to inflate the
calculated age- and gender-
specific diagnosed diabetes
prevalence proportions to
estimate total prevalence
proportions.

CDC, 2015a, 2015b, 2017a,
2017b

Japan 2016 Ministry of Health, Labour and
Welfare’s National Health and
Nutrition Survey, a cross-
sectional survey, cross-
sectional household interview,
and examination survey
conducted in November 2016
of 11,191 adults aged 20+
years. Questionnaire and
health examination data
presented included proxy
measures for total and
diagnosed diabetes.
Datamonitor Healthcare
estimated total diabetes
prevalence to be approximately
equal to “persons with strongly
suspected diabetes,” defined as
patients who had received a
diabetes diagnosis or who had
HbA1c >6.5%.
Estimates were extracted and
calculated, where relevant, by
age and gender.

Ministry of Health, Labour and
Welfare, 2018
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Table 1: Sources used for adult total diabetes analysis in the US, Japan, and five major EU markets

France 1995–2007, trended forward
by IDF to 2017

IDF prevalence estimates
based on four nationally
representative diabetes
prevalence cross-sectional and
cohort studies.
Age- and gender-specific
prevalence proportions were
approximated by Datamonitor
Healthcare using data
extracted from a cohort of
diabetic patients treated
between 2000–09.

Bonaldi et al., 2011; Bringer et
al., 2009; Girerd et al., 2003;
Gourdy et al., 2001; IDF, 2017;
Ricci et al., 2010

Germany 2014–15 Diagnosed prevalence
estimates extracted from data
provided from Robert Koch
Institute's current health
interview survey (GEDA
2014/2015-EHIS), as described
in the table below.
Datamonitor Healthcare
utilized the diabetes diagnosis
rate estimated by the IDF in the
2017 International Diabetes
Atlas to inflate the calculated
age- and gender-specific
diagnosed diabetes prevalence
proportions to estimate total
prevalence proportions.

Heidemann et al., 2017; IDF,
2017; Saß et al., 2017

Italy 2014–16 Diagnosed prevalence
estimates extracted from data
provided from the Italy
Multipurpose Survey of
Households, as described in
the table below.
Datamonitor Healthcare
utilized the diabetes diagnosis
rate estimated by the IDF in the
2017 International Diabetes
Atlas to inflate the calculated
age- and gender-specific
diagnosed diabetes prevalence
proportions to estimate total
prevalence proportions.

IDF, 2017; Istituto Nazionale di
Statistica, 2018
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Table 1: Sources used for adult total diabetes analysis in the US, Japan, and five major EU markets

Spain 1994–2010, trended forward
by IDF to 2017

IDF prevalence estimates
based on two sources: a
nationally representative,
cross-sectional study, and an
older meta-analysis of
population-based studies
estimating total diabetes
prevalence proportions.
Age- and gender-specific
prevalence proportions were
approximated by Datamonitor
Healthcare using data
extracted from the 2011/12
Spanish National Health
Survey.

IDF, 2017; Soriguer et al., 2012;
The DECODE Study Group,
2003

UK 2014–16 Diagnosed prevalence
estimated using HSE data; see
table below for more
information.
Datamonitor Healthcare
utilized the diabetes diagnosis
rate estimated in 2016 by
Public Health England’s
Diabetes Prevalence Model to
inflate the calculated age- and
gender-specific diagnosed
diabetes prevalence
proportions to estimate total
prevalence proportions.

Diabetes UK, 2017; NHS Digital,
2017a

EHIS = European Health Interview Survey; FPG = fasting plasma glucose; GEDA = German Health Update; HbA1c = glycated hemoglobin; HSE
= Health Survey for England; IDF = International Diabetes Federation; NHANES = National Health and Nutrition Examination Survey

Source: various (see above)
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Table 2: Sources used for adult diagnosed diabetes analysis in the US, Japan, and five major EU markets

Market Time period Diagnosed diabetes; method
of data collection and data
processing

Source(s)

US 2011–16 NHANES is a biennial
nationwide cross-sectional
survey of the US conducted by
the National Center for Health
Statistics. The NHANES
interview includes
demographic, socioeconomic,
dietary, and health-related
questions, and doctor-
diagnosed diabetes was
recorded at interview.
Datamonitor Healthcare
calculated age- and gender-
specific prevalence proportions
using three NHANES databases
(2011–12, 2013–14, 2015–16)
to minimize the impact of
random variation seen year-on-
year within the NHANES
datasets. Sample weights were
applied to ensure prevalence
estimates are representative of
the US population.

CDC, 2015a, 2015b, 2017a
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Table 2: Sources used for adult diagnosed diabetes analysis in the US, Japan, and five major EU markets

Japan 2016 Ministry of Health, Labour and
Welfare’s National Health and
Nutrition Survey, a cross-
sectional survey, cross-
sectional household interview,
and examination survey
conducted in November 2016
of 11,191 adults aged 20+
years. Questionnaire and
health examination data
presented included proxy
measures for total and
diagnosed diabetes.
Datamonitor Healthcare
estimated total diabetes
prevalence to be approximately
equal to “persons with strongly
suspected diabetes,” defined as
patients who had received a
diabetes diagnosis or who had
HbA1c >6.5%. Diagnosed
prevalence proportions were
estimated from total
prevalence proportions,
applying diagnosis rates
calculated using the proportion
of subjects being treated or
monitored for their diabetes,
including periodic medical
monitoring and lifestyle advice.
Estimates were extracted and
calculated, where relevant, by
age and gender.

Ministry of Health, Labour and
Welfare, 2018

France 1995–2007, trended forward
by IDF to 2017

IDF prevalence estimates
based on four nationally
representative diabetes
prevalence cross-sectional and
cohort studies.
Age- and gender-specific
prevalence proportions were
approximated by Datamonitor
Healthcare using data
extracted from a cohort of
diabetic patients treated
between 2000–09.

Bonaldi et al., 2011; Bringer et
al., 2009; Girerd et al., 2003;
Gourdy et al., 2001; IDF, 2017;
Ricci et al., 2010
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Table 2: Sources used for adult diagnosed diabetes analysis in the US, Japan, and five major EU markets

Germany 2014–15 Prevalence estimates extracted
from data provided from
Robert Koch Institute's current
health interview survey (GEDA
2014/2015-EHIS). The study
employs a mixed-mode design,
using both online and paper-
based questionnaires with over
20,000 participants.
Participants reported a doctor-
diagnosis of diabetes and
prevalence estimates were
extracted by age and gender.

Heidemann et al., 2017; Saß et
al., 2017

Italy 2014–16 The Multipurpose Survey of
Households is a nationally
representative cross-sectional
study which covers the resident
population in private
households, by interviewing a
sample of around 50,000
people. The “Aspects of daily
life” section presents data on
the prevalence of doctor-
diagnosed diabetes, by age and
gender, and prevalence
proportions were calculated by
Datamonitor Healthcare as an
average of the period 2014–16.

Istituto Nazionale di Statistica,
2018

Spain 1994–2010, trended forward
by IDF to 2017

IDF prevalence estimates
based on two sources: a
nationally representative,
cross-sectional study, and an
older meta-analysis of
population-based studies
estimating doctor-diagnosed
diabetes prevalence
proportions.
Age- and gender-specific
prevalence proportions were
approximated by Datamonitor
Healthcare using data
extracted from the 2011/12
Spanish National Health
Survey.

IDF, 2017; Soriguer et al., 2012;
The DECODE Study Group,
2003
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FORECASTING
 

The extracted total  and diagnosed prevalence proportions were combined with the corresponding age-  and gender-specific
population estimates from the UN population database to estimate the number of total and diagnosed prevalent cases in the
2017–37 forecast period for each market (United Nations, 2017). The UN database was chosen as a reliable population denominator
from which the number of cases was calculated as the data include standard sets of demographic indicators and populations by five-
year age group and gender.

The generated prevalence proportions were held constant across the full forecast period for the US, Japan, and five major EU
markets, as Datamonitor Healthcare found insufficient evidence to allow the generation of a reliable and accurate trend in prevalence
proportions. Furthermore, in the US, there is evidence from multiple sources, including the National Health Interview Survey and
NHANES, that diabetes prevalence and incidence has plateaued from 2010 onward (CDC Division of Diabetes Translation, 2014; Geiss
et al., 2014; Menke et al., 2015). For France, Germany, Italy, and Spain, evidence from the IDF also shows that prevalence may be
plateauing (IDF, 2013, 2015, 2017). For the UK, there are conflicting opinions regarding the trend in diabetes prevalence across the
next decade (Diabetes UK, 2016; IDF, 2017). Therefore, forecasting future case numbers by extrapolating past trends would be
misleading.

 
SPLIT BY DIABETES TYPE FOR ADULTS AGED 20 YEARS AND OVER
 

The majority of primary and secondary data sources utilized by Datamonitor Healthcare measured the prevalence of diabetes in the
adult population as a whole, without splitting between type 1 and type 2 diabetes. Globally, the relative distribution is approximately
90% type 2 and 10% type 1 (IDF, 2017; WHO, 2015). Therefore, Datamonitor Healthcare first forecasted the total diabetes prevalent
population and then split these into prevalent cases of type 2 and type 1 diabetes, based on the country-specific evidence available
describing the split between diabetes types. Sufficient high-quality, population-representative evidence describing the split between
type 2 and type 1 diabetes by age was not available, therefore Datamonitor Healthcare applied consistent proportions to the total

Table 2: Sources used for adult diagnosed diabetes analysis in the US, Japan, and five major EU markets

UK 2014–16 HSE is an annual survey about
the health of people living in
England, using a multi-stage
stratified population design to
estimate the prevalence of
specified conditions in a
population-representative
sample. Datamonitor
Healthcare extracted age- and
gender-specific prevalence
proportions as an average of
the period 2014–16.

NHS Digital, 2017a

EHIS = European Health Interview Survey; GEDA = German Health Update; HbA1c = glycated hemoglobin; HSE = Health Survey for England;
IDF = International Diabetes Federation; NHANES = National Health and Nutrition Examination Survey

Source: various (see above)
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OVERVIEW 
Description This epidemiologic analysis uses robust, country-specific data sources to estimate and forecast total

prevalent cases of type 1 diabetes in the US, Japan, and five major EU markets (France, Germany, Italy, Spain,
and the UK) between 2017 and 2037.

An epidemiology datapack accompanies this module, which includes 20-year forecasts of prevalent type 1
diabetes cases segmented by age and gender, and drug-treated diabetes, segmented by treatment type.

Disease
background

Type 1 diabetes is a heterogeneous disorder characterized by the destruction of pancreatic beta cells, and
accounts for approximately 5–10% of all diabetes cases. Type 1 diabetes is typically diagnosed in children,
but can also present in adults. The incidence of type 1 diabetes has been reported to be increasing
worldwide. Risk factors include genetic factors, autoimmune disease, and certain environmental exposures.

Although the discovery of insulin has improved the prognosis of type 1 diabetic patients considerably,
affected individuals continue to experience higher morbidity and mortality compared to the non-diabetic
population and the type 2 diabetic population.

Forecast
highlights

Datamonitor Healthcare estimates that in 2017, there were 3.4 million diagnosed prevalent cases of type 1
diabetes in individuals across the US, Japan, and five major EU markets. Over the forecast period (2017–37),
the number of diagnosed prevalent cases will increase to 4.1 million.

An epidemiology datapack accompanies this module, which includes 20-year forecasts of prevalent type 1
diabetes cases segmented by age and gender, and drug-treated diabetes, segmented by treatment type.

Datamonitor Healthcare expects type 1 diabetes prevalence to increase over the forecast period, although
the magnitude will vary by market. The driver of this expected increase in prevalent cases is population
demographics, whereby the population will increase in all analyzed countries across the majority of
demographic groups. Nevertheless, as the interaction between genetic factors and environmental exposures
continues to be explored, Datamonitor Healthcare epidemiologists believe that the synergistic relationship
between “nature and nurture” is likely to be the main driver of the changes in the patient population.

Methodology Proprietary epidemiologic forecasting methodology using robust, population-based studies from the US,
Japan, and five major EU markets, in addition to proprietary physician research survey data.
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DISEASE BACKGROUND 
Type 1 diabetes is a heterogeneous disorder which is substantially less prevalent than type 2 diabetes. Diabetes mellitus is a group of
chronic endocrine disorders characterized by hyperglycemia due to insufficient levels of insulin, a hormone responsible for regulating
blood sugar. The shortage of insulin is caused by either diminished insulin secretion, as in type 1 diabetes, or by diminished insulin
effect, as in type 2 diabetes. Type 2 diabetes is the most common form, accounting for approximately 90–95% of all diabetes cases
(IDF, 2017). Type 1 diabetes is characterized by the destruction of pancreatic beta cells, whose primary function is to store and
release insulin. It may be subdivided into type 1a, which is an autoimmune disease involving the destruction of pancreatic beta cells,
and type 1b, which is currently idiopathic and includes non-immune forms. Both types eventually lead to a chronic deficiency in
insulin (Concannon et al., 2009; Liu and Eisenbarth, 2002). A further subtype has been classified as fulminant type 1 diabetes, which is
defined as diabetes in which the processes of beta cell destruction and the progression of hyperglycemia and ketoacidosis are
extremely rapid (Hanafusa and Imagawa, 2007). Type 1 diabetes continues to be the most common type of diabetes in children and
adolescents (IDF, 2017), although it can develop at any age. It remains to be determined whether the pathogenic mechanisms
involved in pediatric- and adult-onset type 1 diabetes are different (Kawasaki, 2014).

 
THE ETIOLOGY OF TYPE 1 DIABETES IS UNCLEAR DESPITE SUBSTANTIAL RESEARCH
 

The etiology of type 1 diabetes is yet to be fully elucidated, and the global increase in incidence in the past few decades is not fully
explained by either environmental or genetic factors (Maahs et al.,  2010). Although the relatively short timeframe of changing
incidence suggests that environmental factors play a greater role in type 1 diabetes susceptibility, the influence of genetics cannot be
ignored, given the established role of human leukocyte antigen (HLA) genes, and the potential influence of post-partum epigenetic
modulations. Caucasians have been shown to be at a greater risk of type 1 diabetes compared to all other racial/ethnic groups; it has
been postulated that this is due to different frequencies of high-risk genes. However, the variation in incidence between different
racial or ethnic groups is not as substantial as the geographic variation, which suggests the importance of environmental factors
(Vehik and Dabelea, 2011). The accelerator hypothesis links the impact of beta-cell demand to the speed of beta-cell loss. Here, it is
hypothesized that rising demand causes stress in beta cells, and this stress accelerates their loss. Stressed beta cells are more
immunogenic, and the more intense inflammatory response to beta-cell stress (the “autoimmunity” of type 1 diabetes) in genetically
susceptible people who carry reactive immune response genes acts to accelerate their loss still further, propelling a critical loss in
beta cells (Wilkin et al., 2016). Ultimately, the combination of complex gene-environment interactions is likely to shape an individual’s
risk of developing type 1 diabetes, and will therefore influence the epidemiology of the disease at the population level.

 
THE MAJOR RISK FACTORS FOR TYPE 1 DIABETES ARE AGE AND FAMILY HISTORY
 

The major currently described risk factors for type 1 diabetes include:

Age – Type 1 diabetes is the major type of diabetes in youth, accounting for over 85% of all diabetes cases in those aged under
20 years worldwide (Maahs et al., 2010). The incidence of type 1 diabetes in adults is lower than in children, although
approximately 25% of type 1 diabetes cases are diagnosed as adults (Haller et al., 2005).

•

Genetic factors – The risk of developing type 1 diabetes is increased if a family history is present. Certain variants of the HLA
complex on chromosome 6, in particular the HLA class II genes, are thought to play a role in the genetic predisposition to type 1
diabetes (Mehers and Gillespie, 2008). However, although 90–95% of young children with type 1 diabetes carry either or both
susceptibility haplotypes, approximately 5% or fewer persons with HLA-conferred genetic susceptibility actually develop clinical
disease (Virtanen and Knip, 2003). Therefore genetic predisposition does not fully explain disease development (Lempainen and
Ilonen, 2012; Storling and Brorsson, 2013; Wu et al., 2013).

•
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Despite large improvements in the management of glucose levels and in the treatment of cardiovascular risk factors, the mortality
rate  in  individuals  with  type  1  diabetes  is  still  high.  Patients  with  type  1  diabetes  are  at  a  higher  risk  of  microvascular  and
macrovascular complications than type 2 diabetics, and show higher mortality than the general population. Diabetic complications
occur as a result of blood glucose levels that are too high or too low. Complications at the microvascular and macrovascular level
often developed by individuals affected by type 1 diabetes can include cardiovascular diseases, neuropathy, retinopathy, and
nephropathy (Chaturvedi, 2007). A study looking at over 7,000 diabetics in eight European countries (Belgium, France, Germany, Italy,
the Netherlands, Spain, Sweden, and the UK) found that 72% of subjects had at least one diabetes-associated complication (Williams
et al., 2002). Cardiovascular disease remains the leading cause of death in diabetics in spite of the improvements in vascular risk
factor control by pharmacological treatment (Chevreul et al., 2014; Chillarón et al., 2014). If left untreated, type 1 diabetes patients will
typically die within one year of disease onset (Slim, 2013).

Autoimmune disease – An association between type 1 diabetes and other autoimmune diseases, such as autoimmune thyroid
disease, Addison’s disease, celiac disease, and autoimmune gastritis, is well established (Tsirogianni et al., 2009).

•

Other reported risk factors – These include enterovirus infection (Hober and Alidjinou, 2013; Jaïdane et al., 2012; Morgan and
Richardson, 2014), dietary factors affecting gut microbiota such as breastfeeding and exposure to cow’s milk protein, early
introduction of solid foods and gluten, and vitamin D deficiency (Nielsen et al., 2014; Wu et al., 2013).

•
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METHODOLOGY 
Datamonitor Healthcare undertook market-specific literature reviews in order to provide a robust analysis and forecast for the
diagnosed type 1 diabetes patient population in the US, Japan, and five major EU markets (France, Germany, Italy, Spain, and the UK).
A mixture of primary and secondary data sources were selected before quality appraisal, forming a robust foundation on which to
model and forecast the patient population. Sources were evaluated for inclusion based on their epidemiological quality, including
study settings, demographic sample profiles, sampling procedures and sample size, and potential sources of bias.

Datamonitor Healthcare included cases for all ages (0–85+ years) in the current analysis. Sources for pediatric (0–19 years) and adult
(20+ years) populations were sought separately, due to differences in data source availability between these two demographic
groups. For adults, country-specific sources describing the total prevalence of type 1 diabetes are scarce; instead, sources describe
the total diabetes prevalence. Therefore, Datamonitor Healthcare applied country-specific ratios to the total prevalent diabetes
forecast to calculate the number of type 1 diabetes cases for each country across the 2017–37 forecast period.

The same is not true for the pediatric population. In this age group, the majority of diabetics are classified as type 1, and measures of
type 2 diabetes in children and adolescents are rare. Therefore, data are available describing the prevalence of type 1 diabetes
specifically in children and adolescents aged 0–19 years.

Datamonitor Healthcare estimates the diagnosed type 1 diabetes prevalent population, rather than total prevalent cases. This is
because if left untreated, patients will typically die within one year of disease onset (Slim, 2013), and therefore the difference between
diagnosed and total prevalence should be minimal. Also, data were unavailable to determine the proportion of diabetes classified as
type 1 and type 2, and Datamonitor Healthcare therefore presents diagnosed prevalent cases only.

 
DISEASE DEFINITION
 

Currently, there are several methods of diagnosis for type 1 or type 2 diabetes, including fasting plasma glucose (FPG), an oral glucose
tolerance test (OGTT), and glycated hemoglobin (HbA1c). The FPG test involves measuring blood glucose after eight hours of fasting. It
is most reliable when given in the morning, but is not very convenient. It is, however, more convenient and less expensive than the
OGTT. The OGTT involves measuring blood glucose two hours after the patient has consumed 75g of glucose dissolved in water,
having fasted for at least eight hours previously. Although it has been shown to be more sensitive than the FPG test, the time required
is inconvenient, particularly within population-level studies, and it has been shown to lack reproducibility (Ko et al., 1998). However,
the World Health Organization (WHO) supports its use as a diagnostic test, as it is the only means of identifying individuals with
impaired glucose tolerance and it is superior in sensitivity to the FPG (WHO, 2006). The HbA1c test is a relatively new method of
diagnosis which does not require fasting and can be performed at any time of the day. It reflects average plasma glucose from the
previous two to three months prior to testing and, due to its ease of implementation compared to both the FPG and OGTT tests, is
widely regarded as the gold standard for assessing glycemic control in diabetics. However, the HbA1c test was not deemed to be a
suitable method of diagnosis due to issues with global consistency and the sensitivity of a HbA1c result to several factors such as
anemia, hemoglobin abnormalities, pregnancy, and uremia (WHO, 2006). Therefore, the diagnosis of diabetes based on the HbA1c is
not eligible for inclusion in Datamonitor Healthcare’s forecast.

Datamonitor Healthcare included sources describing diagnosed diabetes prevalence based on:

OGTT test (two hour post-load glucose ≥200mg/dl [11.1mmol/l]) (WHO, 2006)•

FPG (≥126mg/dl [7.0mmol/l]) (WHO, 2006)•

self-reported diagnosis•
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The primary data sources for prevalence estimates of type 1 diabetes in the US, Japan, and five major EU markets differ for adult and
pediatric populations, therefore, the sections below provide details on the sources used and the methodology that was applied
separately for the pediatric and adult populations.

 
METHODS
 
 
Pediatric population 
The table below details the sources and methodology used to form the basis of the diabetes forecast for the pediatric population.

medical record, disease registry, or clinical diagnosis.•
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Table 1: Sources and methodology used for type 1 diabetes analysis in the pediatric population (0–19 years) in the US,

Japan, and five major EU markets

Market Time period Method of data collection
and data processing

Source(s)

US, France, Germany, Spain, UK US, 2002–12; France,
1988–2004; Germany,
1999–2008; Spain, unclear; UK,
1989–2008

In the International Diabetes
Atlas (8th Edition), the IDF
utilizes registries providing the
incidence of type 1 diabetes in
those aged 19 years and under
for each country of interest.
Where appropriate, the
numerators and denominators
from two or more registers
within a country were
combined to obtain pooled
incidence rates. Prevalence
rates were derived by the IDF
from these incidence rates,
allowing for case fatality. A
standardized mortality ratio for
patients with type 1 diabetes
was estimated for each country
from its infant mortality rates
and along with life tables,
mortality-adjusted prevalence
was calculated.
Datamonitor Healthcare
extracted the estimated
number of prevalent cases in
2017, and calculated the
prevalence proportion using
the country-specific 2017 UN
population aged 19 years and
under.

Barat et al., 2008; Bendas et al.,
2015; IDF, 2017, 2018; Mayer-
Davis et al., 2017; Patterson et
al., 2012; United Nations, 2017
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Adults 
For adults, the number of diagnosed prevalent cases of diabetes was first forecasted, as epidemiological data generally report the
prevalence of all diabetes, rather than type-specific diabetes. The forecasted prevalent cases were then split into estimates of type 1
and type 2 cases, based on the country-specific evidence available describing the split between diabetes types. The table below
details the sources and methodology used to form the basis of the diabetes forecast for the adult population.

Table 1: Sources and methodology used for type 1 diabetes analysis in the pediatric population (0–19 years) in the US,

Japan, and five major EU markets

Japan 2005–07 Data presented by a legislated
registry system (SPCDTRP) with
a physician-driven patient
registry that requires
registration renewal every year
for each pediatric patient
registered. Accuracy is
suggested to be high, with
“nearly all” cases of childhood-
onset type 1 diabetes being
captured. Prevalence estimates
were provided based on
registry data.

Onda et al., 2017

Italy 2002–12 The ARNO Observatory, a
healthcare monitoring system
based on administrative data,
including disease specific
exemptions, prescriptions,
hospital discharges, and
examination results, which
identified a population-based
multiregional cohort of type 1
diabetic cases and provided
prevalence estimates.

Bruno et al., 2016

IDF = International Diabetes Federation; SPCDTRP = Specified Pediatric Chronic Disease Treatment Research Projects

Source: various (see above)

Published on 30 October 2018



20 / March 2019 © Informa UK Ltd 2019 (Unauthorized photocopying prohibited.)

Epidemiology : Diabetes type 1 11

© Informa UK Ltd. This document is a licensed product and is not to be reproduced or redistributed

Table 2: Sources and methodology used for adult diabetes analysis in the US, Japan, and five major EU markets

Market Time period Method of data collection
and data processing

Source(s)*

US 2011–16 NHANES is a biennial
nationwide cross-sectional
survey of the US conducted by
the National Center for Health
Statistics. The NHANES
interview includes
demographic, socioeconomic,
dietary, and health-related
questions, and doctor-
diagnosed diabetes was
recorded at interview.
Datamonitor Healthcare
calculated age- and gender-
specific prevalence proportions
using three NHANES databases
(2011–12, 2013–14, 2015–16)
to minimize the impact of
random variation seen year-on-
year within the NHANES
datasets. Sample weights were
applied to ensure prevalence
estimates are representative of
the US population.

CDC, 2015a, 2015b, 2017a
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Table 2: Sources and methodology used for adult diabetes analysis in the US, Japan, and five major EU markets

Japan 2016 Ministry of Health, Labour and
Welfare’s National Health and
Nutrition Survey, a cross-
sectional survey, cross-
sectional household interview,
and examination survey
conducted in November 2016
of 11,191 adults aged 20+
years. Questionnaire and
health examination data
presented included proxy
measures for total and
diagnosed diabetes.
Datamonitor Healthcare
estimated total diabetes
prevalence to be approximately
equal to “persons with strongly
suspected diabetes,” defined as
patients who had received a
diabetes diagnosis or who had
HbA1c >6.5%. Diagnosed
prevalence proportions were
estimated from total
prevalence proportions,
applying diagnosis rates
calculated using the proportion
of subjects being treated or
monitored for their diabetes,
including periodic medical
monitoring and lifestyle advice.
Estimates were extracted and
calculated, where relevant, by
age and gender.

Ministry of Health, Labour and
Welfare, 2018

France 1995–2007, trended forward
by IDF to 2017

IDF prevalence estimates
based on four nationally
representative diabetes
prevalence cross-sectional and
cohort studies.
Age- and gender-specific
prevalence proportions were
approximated by Datamonitor
Healthcare using data
extracted from a cohort of
diabetic patients treated
between 2000–09.

Bonaldi et al., 2011; Bringer et
al., 2009; Girerd et al., 2003;
Gourdy et al., 2001; IDF, 2017;
Ricci et al., 2010
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Table 2: Sources and methodology used for adult diabetes analysis in the US, Japan, and five major EU markets

Germany 2014–15 Prevalence estimates extracted
from data provided from
Robert Koch Institute's current
health interview survey (GEDA
2014/2015-EHIS). The study
employs a mixed-mode design,
using both online and paper-
based questionnaires with over
20,000 participants.
Participants reported a doctor-
diagnosis of diabetes and
prevalence estimates were
extracted by age and gender.

Heidemann et al., 2017; Saß et
al., 2017

Italy 2014–16 The Multipurpose Survey of
Households is a nationally
representative cross-sectional
study which covers the resident
population in private
households, by interviewing a
sample of 20,000 households
and 50,000 people. The
“Aspects of daily life” section
presents data on the
prevalence of doctor-
diagnosed diabetes, by age and
gender, and prevalence
proportions were extracted by
Datamonitor Healthcare.

Istituto Nazionale di Statistica,
2018

Spain 1994–2010, trended forward
by IDF to 2017

IDF prevalence estimates
based on two sources: a
nationally representative,
cross-sectional study, and an
older meta-analysis of
population-based studies
estimating doctor-diagnosed
diabetes prevalence
proportions.
Age- and gender-specific
prevalence proportions were
approximated by Datamonitor
Healthcare using data
extracted from the 2011/12
Spanish National Health
Survey.

IDF, 2017; Soriguer et al., 2012;
The DECODE Study Group,
2003
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FORECASTING
 

Extracted prevalence proportions were combined with corresponding age- and gender-specific population estimates from the UN
population database to estimate the number of diagnosed prevalent cases in the 2017–37 forecast period for each market (United
Nations, 2017). The UN database was chosen as a reliable population denominator from which the number of cases was calculated as
the data include standard sets of demographic indicators and populations by five-year age group and gender.

The generated prevalence proportions were held constant across the full forecast period for the US, Japan, and five major EU
markets, as Datamonitor Healthcare found insufficient evidence to allow the generation of a reliable and accurate trend in prevalence
proportions over the forecast period for either the pediatric or adult population. Furthermore, in the US, there is evidence from
multiple sources, including the National Health Interview Survey and NHANES, that diabetes prevalence and incidence has plateaued
from 2010 onward (CDC Division of Diabetes Translation, 2014; Geiss et al., 2014; Menke et al., 2015). For France, Germany, Italy, and
Spain, evidence from the IDF also shows that prevalence may be plateauing (IDF, 2013; 2015; 2017). For the UK, there are conflicting
opinions regarding the trend in diabetes prevalence across the next decade (Diabetes UK, 2016; IDF, 2017). Given the changing
trends over time observed in the incidence and prevalence of  type 1 diabetes in children (Patterson et al.,  2012) and adults
(Tuomilehto,  2013),  forecasting future case numbers by extrapolating past trends would be misleading.

 
SPLIT BY DIABETES TYPE FOR ADULTS AGED 20 YEARS AND OVER
 

The majority of primary and secondary data sources utilized by Datamonitor Healthcare measured the prevalence of diabetes in the
adult population as a whole, without splitting between type 1 and type 2 diabetes. Globally, the relative distribution is approximately
90% type 2 and 10% type 1 (IDF, 2017; WHO, 2015). Therefore, Datamonitor Healthcare first forecasted the total diabetes prevalent
population and then split these into prevalent cases of type 1 and type 2 diabetes, based on available country-specific evidence
describing the split between diabetes types. Sufficient high-quality, population-representative evidence describing the split between
type 1 and type 2 diabetes by age was not available, therefore Datamonitor Healthcare applied consistent proportions to the total
diabetes prevalent cases to split into type 1 and type 2 cases. This may lead to an overestimation of type 1 diabetes cases in the

Table 2: Sources and methodology used for adult diabetes analysis in the US, Japan, and five major EU markets

UK 2014–16 HSE is an annual survey about
the health of people living in
England, using a multi-stage
stratified population design to
estimate the prevalence of
specified conditions in a
population-representative
sample. Datamonitor
Healthcare extracted age- and
gender-specific prevalence
proportions.

NHS Digital, 2017a

EHIS = European Health Interview Survey; GEDA = German Health Update; HbA1c = glycated hemoglobin; HSE = Health Survey for England;
IDF = International Diabetes Federation; NHANES = National Health and Nutrition Examination Survey

Source: various (see above)
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