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Foreword

Diabetes mellitus is a common chronic condition which causes significant morbidity and mortality if not properly
diagnosed and managed.

In 2005 Ireland and Northern Ireland’s Population Health Observatory (INIsPHO) at the Institute of Public Health in Ireland
developed and published systematic estimates of population prevalence for diabetes'. This report details the second
phase of the study.

Forecasts of the population prevalence of diabetes have been developed for 2010 and 2015 based upon possible
changes in our population profile and trends in BMI distribution. The forecasts are available at national and sub-national

level.

Systematically developed forecasts are useful to describe changing patterns of diabetes in the population and are
essential to support rational planning and development of services.

This report is extremely timely and will make a significant contribution to improving the prevention and treatment of
diabetes on the island.

We would like to thank the Working Group for their contributions and the Institute for supporting the Working Group.
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Dr. Jim Kiely Dr. Michael McBride

Chief Medical Officer Chief Medical Officer
Department of Health and Children Department of Health, Social
Republic of Ireland Services and Public Safety

Northern Ireland

" The Institute of Public Health in Ireland (2006). Making Diabetes Count, A systematic approach to estimating
population prevalence on the island of Ireland in 2005, Institute of Public Health in Ireland, Belfast.




Executive Summary

Forecasts of population prevalence are useful to describe changing patterns of diabetes in the population and to support
rational planning and development of services.

In 2005 the Irish Diabetes Population Prevalence Working Group led by Ireland and Northern Ireland’s Population Health
Observatory (INIsPHO) at the Institute of Public Health in Ireland (IPH), produced estimates of population prevalence of
diabetes for the island of Ireland. These estimates are based on the PBS model developed in the UK.

In the second phase of this work forecasts of population prevalence of diabetes have been developed for 2010 and
2015.

I. Forecasts of population prevalence of diabetes

This report contains forecasts of population prevalence of diabetes for adults with Type 1 and Type 2 diabetes, combined
and separately. For the purpose of this report adults are taken to be those aged 20 years and over.

In 2005 the estimated population prevalence of Type 1 and Type 2 diabetes in adults was 5.4% in Northern Ireland and
4.7% in the Republic of Ireland. This equated to just over 67,000 adults in Northern Ireland and 141,000 adults in the
Republic of Ireland with diabetes.

Taking into account population change and assuming the most realistic scenario that obesity rates will continue to rise in
a linear fashion, the PBS model forecasts that the population prevalence of diabetes in adults in 2015 will be 6.3%
(84,226 adults) in Northern Ireland and 5.6% (193,944 adults) in the Republic of Ireland. This represents an increase of
just over 17,100 and 52,800 adults, respectively between 2005 and 2015. The vast majority of this increase is for Type
2 diabetes.

The percentage increase in the population prevalence of diabetes is 26% in Northern Ireland and 37% in the Republic
of Ireland over the ten year period 2005 — 2015.

il. Developing the forecasts

The PBS Diabetes Population Prevalence Model (developed by Yorkshire and Humber Public Health Observatory
(YHPHO), Brent NHS Primary Care Trust, and the University of Sheffield School of Health Related Research (SCHARR) and
adapted for use on the island of Ireland by the Irish Diabetes Prevalence Working Group) was used to develop the
forecasts of population prevalence.

The model accounts for age, gender, ethnicity and socio-economic factors which are known to affect the prevalence of

diabetes. Forecasts were developed to account for changes in the population structure and three scenarios representing
different trends in BMI distribution over the period 2005 — 2015.
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In order to provide a range of estimates in 2010 and 2015 the forecast for three different scenarios were calculated.
These scenarios were:

Scenario 1: (Less Radical)

Population structure alters as projected

BMI patterns remain constant at the 2005 level

Scenario 2: (Most ‘Realistic’)

Population structure alters as projected

There is a linear rise in obesity rates between 2005 and 2015

Rates of underweight/normal BMI slow exponentially between 2005 and 2015
Scenario 3: (More Radical)

Population structure alters as projected

Obesity levels rise exponentially between 2005 and 2015

Rates of underweight/normal BMI slow exponentially between 2005 and 2015

In scenarios 2 and 3 the overweight rate is calculated by subtraction.

Comparing forecasts under these three scenarios, it is clear that an increase in obesity is the key driver of changes in the
population prevalence of Type 2 diabetes in adults.

The PBS model offers several advantages over the existing methods used to forecast population prevalence of diabetes:

e It provides a systematic approach with clear methodology based upon the use of population studies and resident
population counts. The model has been rigorously tested in England.

e Aswell as producing national forecasts, the PBS Model generates forecasts at sub-national levels.

e The model allows us to include different scenarios of BMI distribution over the period 2005 — 2015.

e |t provides a single methodology that can be applied in both the Republic of Ireland and Northern Ireland.

e It provides estimates of population prevalence without making assumptions about the percentage of cases that are
undiagnosed.

However like any model there are also limitations:

e In the Republic of Ireland, it was necessary to assume the whole population belonged to the “White” ethnic group.
Although a question on ethnicity was included in the April 2006 census, detailed information is not yet available.

e In Northern Ireland, it was necessary to assume that the proportion of people from ethnic groups has remained
constant since 2001 as population projections are not disaggregated by ethnicity.

e There is insufficient information on BMI available on the island of Ireland to estimate trends therefore trends in BMI
distribution are based on data from the National Health Survey for England.

e The reference prevalence rates for Type 2 diabetes are based on the WHO 1985 diagnostic cut-off points.
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e Due to lack of available data, the model and forecasts assume zero prevalence of Type 2 diabetes in children and
young adults less than 20 years of age.

e  Reference rates for Type 1 diabetes were taken from a Welsh study conducted in 1998 . No time adjustment has
been made to the Type 1 estimates. No seperate forecasts for Type 1 diabetes in children and young adults (less
than 20 years of age) are provided.

iii. Research and data issues and recommendations

A number of issues relating to the availability of data, which were highlighted in the previous report - Making Diabetes
Count, A systematic approach to estimating population prevalence on the island of Ireland in 2005' were
again evident. Recommendations to address these were highlighted by the Working Group. These recommendations
are;

Recommendation 1:
A systematic approach to the development and use of population prevalence estimates and forecasts, at national and
sub-national level, should be developed on the island. Further development of the PBS Model is recommended.

Recommendation 2:
High quality diabetes registers should be urgently established and maintained on the island of Ireland, North and South,

with a view to creating national and All-Ireland regjisters.

Recommendation 3:
All-Ireland cross-sectoral population studies should be undertaken to estimate:

e The prevalence of Type 1 and Type 2 diabetes amongst children (0-19 years).

e The prevalence of Type 1 and Type 2 diabetes amongst adults (20+ years).

Recommendation 4:

Ethnicity should be included in any future census in Northern Ireland and the Republic of Ireland, and methods explored
to include ethnicity as a factor in population projections in both jurisdictions.

Recommendation 5:

A comprehensive All-Ireland system for monitoring the prevalence of overweight/obesity and the factors which influence
it should be established.

12
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1. Background

1.1 Estimating population prevalence of diabetes on the island of Ireland

In 2005 Ireland and Northern Ireland’s Population Health Observatory (INIsPHO) set up a Working Group (Appendix 1) to
adapt the PBS model, produced in England to estimate population prevalence of diabetes, for use on the island of
Ireland. Estimates of the population prevalence of diabetes on the island were produced and published at national and
sub-national levels.

Within the PBS model age, gender and ethnicity-specific estimates of diabetes prevalence rates, taken from a number of
UK reference studies**** are applied to resident population counts at various geographical levels. The reference rates for
Type 2 diabetes are adjusted to take into account increases in overweight/obesity rates that have occurred since the
studies were carried out. The sub-national estimated numbers of cases are also adjusted to take account of local socio-

economic circumstances.

Full methodological details of the PBS model and the reference studies, along with the estimates of the population
prevalence of diabetes in 2005 are available in the report:

Making Diabetes Count — A systematic approach to estimating population prevalence on the island of
Ireland in 2005'.

The next step in the Working Groups programme of work has been to develop forecasts of population prevalence of
diabetes for the next ten years. This work is detailed in this report.

1.2 Why do we need forecasts of population prevalence?

Estimates of the likely population prevalence of diabetes in the next ten years are important to:

e Describe changing patterns of diabetes in the population;

e Support rational planning and development of services;

e Guide resource allocation at local and regional levels.

1.3 Overview of existing forecasts of population prevalence
Existing forecasts of population prevalence of diabetes were reviewed. The main estimates are detailed in Table 1.
When using rates from European studies it must be noted that there is a great diversity of populations and affluence

among the 53 countries of the World Health Organization’s (WHO) European Region which may cause problems when
applying these rates to local populations.

14
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Table 1: Existing forecasts of population prevalence

International Diabetes
Federation e-Atlas

Rates from European studies are applied to
local population structures

“Global Prevalence of
Diabetes”
Wilde et al 2004

Data on the prevalence of diabetes by age and

sex from the Netherlands (1989-1992) is

extrapolated to United Nations population

estimates. Levels of obesity and physical

activity are assumed constant
The Wilde et al study’, without accounting for changes in obesity and physical activity, is likely to underestimate
population prevalence.
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2. Methodology

2.1 The PBS Diabetes Population Prevalence Model

The PBS Population Prevalence Model was developed by Yorkshire and Humber Public Health Observatory (YHPHO),
Brent NHS Primary Care Trust and the University of Sheffield’s School of Health and Related Research (SCHARR), and
adapted for use on the island of Ireland. The model provides area-based estimates of the number of people with Type 1
and Type 2 diabetes (diagnosed and undiagnosed). It accounts for age, gender, ethnicity and socio-economic factors
which are known to affect the prevalence of diabetes.

Full methodological details of the model are available in the first report;

Making Diabetes Count — A systematic approach to estimating population prevalence on the island of
Ireland in 20051.

The PBS model has also been used in England to generate forecasts of population prevalence of diabetes from 2001 to
2010 which account for changes in population structure and national growth in the prevalence of overweight and
obesity. These estimates are available from York and Humber Public Health Observatory - http:/Avww.yhpho.org.uk/.

2.2  Forecasting Population Prevalence for the island of Ireland

2.2.1  Factors which affect population prevalence

To generate forecasts of population prevalence of diabetes for the next ten years it is important to determine how
factors known to affect the prevalence of diabetes will alter over this time. In order to do this the Working Group
considered two key questions:

1. How will the population structure change?
2. How will BMI distribution change?

Projecting the population structure: Northern Ireland

Population projections, based upon recent demographic trends, were obtained from the Northern Ireland Statistical and
Research Agency (NISRA) for 2010 and 2015 (Appendix 2). These projections were disaggregated by age, gender and
region but not by ethnicity. To incorporate ethnicity into the projections the proportion of people by age, gender,
ethnicity and region from the 2001 census, was applied to age, gender and region population counts in 2010 and 2015
population projections. This assumes that the proportion of people in Northern Ireland from ethnic groups will not
change between 2001 and 2015.

Projecting the population structure: Republic of Ireland

Population projections, based upon recent demographic trends, were obtained from the Central Statistics Office (CSO)
for 2010 and 2015 (Appendix 2). These projections were based upon the most likely scenario of M1F2 . The
projections were disaggregated by age, gender and region but not ethnicity. Due to this lack of available data on
ethnicity it was necessary to assume the whole population belonged to the “White” ethnic group in 2015.

In some instances, disaggregated data was not available for sub-national regions. In these cases the proportion of

people in each age and gender category from the next largest available geographical level was applied to the population
projections for that region.
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Forecasting BMI distribution

In the first application of the PBS Model a “time" adjustment factor for Type 2 diabetes is used to reflect the changes
that occurred in obesity rates from the time of the original reference studies to 2005". This adjustment factor is
calculated separately for males and females reflecting the fact that obesity rates are rising more steeply in males than
females. In order to extend this adjustment and generate the forecasts for 2010 and 2015 it was necessary to project
BMI distributions to 2010 and 2015.

English forecasts of population prevalence of diabetes to 2010, based on the PBS Model, used data from the Health
Survey for England and the National Health and Nutrition Examination Survey in the United States to develop a scenario
about changing BMI distribution. They predicted a linear increase in obesity rates to 2010, and a gently slowing
exponential decrease in the normal/underweight rates in both males and females. Overweight rates were obtained by
subtraction.

More recent data from the Health Survey for England (2004 and 2005) did not appear to deviate from these predictions
(Figures 1 and 2).

A review of recent data from the National Health and Nutrition Examination Survey and the Behavioral Risk Factor
Surveillance System , in the United States, where trends in obesity are estimated to be 9 to 13 years ahead of England
for males and females respectively, suggested that it was possible to extrapolate these trends to 2015.

Consequently a linear increase in obesity rates to 2015 and a gently slowing exponential decrease in the

normal/underweight rates were felt to be appropriate to develop the forecasts of population prevalence of diabetes on
the island. This is referred to as Scenario 2 (Most Realistic’) throughout this report.

Figure 1: Projecting male BMI distributions to 2010 and 2015
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——BMI 25-29
—
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Source: Institute of Public Health in Ireland based on the Health Survey for England data
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Figure 2: Projecting female BMI distributions to 2010 and 2015
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Source: Institute of Public Health in Ireland based on the Health Survey for England data
In order to give a range of forecasts of population prevalence of diabetes two further scenarios were also explored.

The first (referred to as “Scenario 1 (Less Radical)”) used a less radical assumption about BMI distribution with the BMI
distribution remaining constant between 2005 and 2015 in both males and females.

The second (referred to as “Scenario 3 (More Radical)”) used a more radical assumption about BMI distribution with
obesity rates increasing at an exponential rate between 2005 and 2015 in both males and females. This scenario
continued to assume a gently slowing exponential decrease in the normal/underweight rate.

2.2.2  Development of scenarios
Taking the above into account three scenarios were developed and the forecasts were generated. All three scenarios
use the same population projections but vary in terms of projected BMI distribution.

Based upon current obesity trends in England and the United States, as detailed above, a linear trend for the growth of
obesity to 2015 (Scenario 2) is considered to be the most realistic.

20



The three scenarios are:

Scenario 1: (Less Radical)
Population structure alters as projected
BMI patterns remain constant at the 2005 level

Scenario 2: (Most ‘Realistic’)

Population structure alters as projected

There is a linear rise in obesity rates between 2005 and 2015

Rates of underweight/normal BMI slow exponentially between 2005 and 2015

Scenario 3: (More Radical)

Population structure alters as projected

Obesity levels rise exponentially between 2005 and 2015

Rates of underweight/normal BMI slow exponentially between 2005 and 2015

In each scenario the overweight rate is calculated by subtraction.
Two time points were considered;

e 2010

e 2015

2.3 Benefits and limitations in adapting the PBS Model

The forecasts from the PBS Model offer several advantages over other existing methods used to forecast population
prevalence of diabetes:

They provide a systematic approach with clear methodology based upon the use of population studies and resident
population counts. They use a model which has been rigorously tested in England.

e Aswell as producing national forecasts, forecasts are generated at sub-national levels.
e The model allows us to include different scenarios of BMI distribution over the period 2005 — 2015.
e Asingle methodology is used that can be applied in both the Republic of Ireland and Northern Ireland.

e They provide estimates of population prevalence without making assumptions about the percentage of cases that
are undiagnosed.

However like any model there are also limitations:
e In the Republic of Ireland, it was necessary to assume the whole population belonged to the “White” ethnic group.

Although a question on ethnicity was included in the April 2006 census, detailed information is not yet available.
This is likely to result in a slight underestimate at national level and minor distortion of the sub-national patterns.
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In Northern Ireland, it was necessary to assume that the proportion of people from ethnic groups has remained
constant since 2001 as population projections are not disaggregated by ethnicity. This may result in a slight
underestimate at the national level.

There is insufficient information on BMI available on the island of Ireland to estimate trends, therefore trends in BMI
distribution are based on data from the National Health Survey for England.

The reference prevalence rates for Type 2 diabetes are based on the WHO 1985 diagnostic cut-off points. More
recently WHO reduced its diagnostic cut-off point, and the American Diabetes Association (ADA) proposed the use
of a fasting plasma glucose test. The Diabetes Epidemiology: Collaborative Analysis of Diagnostic Criteria in Europe
(DECODE) study group felt that the use of the ADA criteria will have little effect on the national prevalence rate
however the new diagnostic cut-off point means the model may underestimate prevalence.

Due to lack of available data, the model and forecasts assume zero prevalence of Type 2 diabetes in children and
young adults less than 20 years of age. This may cause a slight underestimate in prevalence, particularly by 2015.

Reference rates for Type 1 diabetes were taken from the Welsh study conducted in 19982, No time adjustment has
been made to the Type 1 estimates. Other studies suggest the prevalence of Type 1 diabetes is increasing®", and
that this change is due to changes in demographics and environmental factors. Whilst the model takes
demographic changes into account it does not adjust for environmental changes in Type 1 diabetes therefore the
population prevalence estimates for Type 1 diabetes may be underestimates. No seperate forecasts for Type 1
diabetes in children and young adults (less than 20 years of age) are provided.

22



3 Forecasts of the
expected number

of people with
diabetes in 2010
and 2015

. : T \Q-.
N = i —1
: sl =27 B
3 Y

=/




3. Forecasts of the expected number of adults with
diabetes in 2010 and 2015

3.1 Type 1 and Type 2 diabetes combined

In 2005 the estimated population prevalence of Type 1 and Type 2 diabetes in adults (aged 20+ years) was 5.4% in
Northern Ireland and 4.7% in the Republic of Ireland. This equated to just over 67,000 adults in Northern Ireland and
141,000 adults in the Republic of Ireland with diabetes.

Assuming the BMI levels remain at the 2005 level (scenario 1) the PBS model forecasts that the population prevalence of
diabetes in 2015 will be 5.6% (75,466 adults) in Northern Ireland and 5.0% (173,917 adults) in the Republic of Ireland,
an increase of just over 8,000 and 32,800 adults respectively. This reflects population changes only.

If the levels of BMI do not remain at the 2005 level but instead obesity increases in a linear fashion, with
underweight/normal rules showing a slow exponential decrease (scenario 2) the model forecasts that the population
prevalence of diabetes in 2015 will rise to 6.3% (84,226 adults) in Northern Ireland and 5.6% (193,944 adults) in the
Republic of Ireland, an increase of just over 17,000 and 52,800 adults respectively. These are the most realistic forecasts.

If obesity increases at an exponential rate with the underweight/normal rates showing a slow exponential decrease
(scenario 3) then the model forecasts that the population prevalence of diabetes in 2015 will be 6.5% (86,769 adults) in
Northern Ireland and 5.8% (200,047 adults) in the Republic of Ireland, an increase of just over 19,700 and 58,900
adults respectively.

Table 2:  Forecasts of population prevalence of adult diabetes (Type 1 and Type 2 combined) to
2010 and 2015, by jurisdiction

2005 1,230,947 67,063 5.4% 2,981,300 141,063 4.7%
2010 1,287,592 70,066 5.4% 3,222,976 153,538 4.8%
2015 1,335,852 75,466 5.6% 3,466,961 173,917 5.0%
Scenario 2

2005 1,230,947 67,063 5.4% 2,981,300 141,063 4.7%
2010 1,287,592 74,114 5.8% 3,222,976 162,320 5.0%
2015 1,335,852 84,226 6.3% 3,466,961 193,944 5.6%
Scenario 3

2005 1,230,947 67,063 5.4% 2,981,300 141,063 4.7%
2010 1,287,592 75,497 5.9% 3,222,976 165,443 51%
2015 1,335,852 86,769 6.5% 3,466,961 200,047 5.8%
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Estimated number of cases

il
-

The following figures demonstrate the changes in population prevalence over the next ten years, according to each
scenario. Scenario 1 reflects changes in the population structure only whilst scenarios 2 and 3 also incorporate for a
linear and exponential increase in obesity respectively, and a slow exponential decrease in the underweight/normal rate.

Figures 3 and 4 indicate that whilst the population prevalence of adult diabetes (Type 1 and Type 2 combined) in
Northern Ireland will increase with projected changes in the population structure, more significant increases will occur if
obesity rates continue to increase. Similar changes are seen in the expected numbers of people with diabetes.

Figures 4 and 5 indicate similar patterns in the Republic of Ireland; the population prevalence of adult diabetes (Type 1
and Type 2 combined) will increase with projected changes in the population structure. However, more significant
increases will occur if obesity rates continue to increase. Similar changes are again seen in the expected numbers of
people with diabetes.

Figure 3: Forecasts of population prevalence of adult diabetes (Type 1 and Type 2 combined) to
2010 and 2015, in Northern Ireland
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Figure 4: Forecasts of number of adults with diabetes (Type 1 and Type 2 combined) to 2010 and
2015, in Northern Ireland
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Figure 5: Forecasts of population prevalence of adult diabetes (Type 1 and Type 2 combined) to
2010 and 2015, in the Republic of Ireland
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Figure 6: Forecasts of number of adults with diabetes (Type 1 and Type 2 combined) to 2010 and
2015, in the Republic of Ireland
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As it was in 2005, the estimated population prevalence of diabetes (Type 1 and Type 2 combined) in 2015 is higher in
females than males. However the rate of increase in population prevalence is greater in males than females, reflecting
greater expected increases in rates of obesity within males (scenarios 2 and 3). This is clearly seen in figures 7 - 10.
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Table 3:  Forecasts of population prevalence of diabetes (Type 1 and Type 2 combined) in adult
males to 2010 and 2015, by jurisdiction

589,721 26,573
618,626 28,394
642,413 30,691

1,469,300 58,807
1,585,357 65,643
1,706,745 74,927

589,721
618,626
642,413

1,469,300
1,585,357
1,706,745

589,721
618,626
642,413

1,469,300
1,585,357
1,706,745

Table 4:  Forecasts of population prevalence of diabetes (Type 1 and Type 2 combined) in adult
females to 2010 and 2015, by jurisdiction

641,226
668,966
693,439

1,512,000 82,256
1,637,619 87,895
1,760,216 98,990

641,226 40,489
668,966 43,843
693,439 49,452

1,512,000 82,256
1,637,619 92,420
1,760,216 109,221

641,226
668,966
693,439

1,512,000 82,256
1,637,619 92,552
1,760,216 109,187
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Figure 7:  Forecasts of population prevalence of diabetes
(Type 1 and Type 2 combined) in adult males to 2010 and 2015, in Northern Ireland
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Figure 8: Forecasts of population prevalence of diabetes
(Type 1 and Type 2 combined) in adult females to 2010 and 2015, in Northern Ireland
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Figure 9: Forecasts of population prevalence of diabetes

(Type 1 and Type 2 combined) in adult males to 2010 and 2015, in the Republic of Ireland
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Figure 10: Forecasts of population prevalence of diabetes
(Type 1 and Type 2 combined) in adult females to 2010 and 2015, in the Republic of Ireland
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3.2  Type 2 diabetes

The PBS model estimated the population prevalence of Type 2 diabetes in adults (aged 20+ years) in 2005 to be 5.1%
(62,287 adults) in Northern Ireland and 4.3% (129,052 adults) in the Republic of Ireland.

Taking into account projected changes in the population only, the model forecasts that in Northern Ireland by 2015 this
will rise to 5.3% (70,464 adults) if BMI distribution remains stable at the 2005 level (scenario 1), 5.9% (79,225 adults) if
obesity increases at a linear rate (scenario 2) and 6.1% (81,767 adults), if obesity increases at an exponential rate
(scenario 3). The corresponding population prevalence in the Republic of Ireland will be 4.6% (160,002 adults), 5.2%
(180,028 adults) and 5.4% (186,132 adults) respectively.

Table 5:  Forecasts of population prevalence of Type 2 diabetes in adults to 2010 and 2015, by

jurisdiction

2005 1,230,947 62,287 51% 2,981,300 129,052 4.3%
2010 1,287,592 65,169 51% 3,222,976 140,502 4.4%
2015 1,335,852 70,464 5.3% 3,466,961 160,002 4.6%
Scenario 2

2005 1,230,947 62,287 51% 2,981,300 129,052 4.3%
2010 1,287,592 69,217 5.4% 3,222,976 149,283 4.6%
2015 1,335,852 79,225 5.9% 3,466,961 180,028 5.2%
Scenario 3

2005 1,230,947 62,287 51% 2,981,300 129,052 4.3%
2010 1,287,592 70,600 5.5% 3,222,976 152,407 4.7%
2015 1,335,852 81,767 6.1% 3,466,961 186,132 5.4%

The following figures demonstrate the changes in population prevalence over the next ten years, according to each
scenario. Scenario 1 reflects changes in the population structure only whilst scenarios 2 and 3 also incorporate a linear
and exponential increase in obesity respectively, and a slow exponential decrease in the underweight/normal BMI rate.
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Estimated Number

Figure 11: Forecasts of population prevalence of Type 2 diabetes in adults to 2010 and 2015, in
Northern Ireland
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Figure 12: Forecasts of number of adults with Type 2 diabetes to 2010 and 2015, in Northern
Ireland
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Figure 13: Forecasts of population prevalence of Type 2 diabetes in adults to 2010 and 2015, in the
Republic of Ireland
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Figure 14: Forecasts of number of adults with Type 2 diabetes to 2010 and 2015, in the Republic of

Ireland
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The rate of increase of population prevalence is again greater in males than females reflecting the greater increase in
obesity rates in males. However, the actual population prevalence of Type 2 diabetes remains higher in adult females
than adult males in 2010 and 2015 (Figures 15 — 18).
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Table 6:  Forecasts of population prevalence of Type 2 diabetes in adult males to 2010 and 2015,
by jurisdiction

589,721 23,790
618,626 25,542
642,413 27,779

1,469,300 51,719
1,685,357 57,926
1,706,745 66,652

589,721 23,790
618,626 27,419
642,413 31,862

1,469,300 51,719
1,585,357 62,183
1,706,745 76,448

589,721
618,626
642,413

1,469,300
1,585,357
1,706,745

Table 7:  Forecasts of population prevalence of Type 2 diabetes in adult females to 2010 and
2015, by jurisdiction

641,226 38,497
668,966 39,626
693,439 42,685

1,512,000 77,333
1,637,619 82,576
1,760,216 93,350

641,226
668,966
693,439

1,512,000 77,333
1,637,619 87,101
1,760,216 103,581

641,226
668,966
693,439

1,512,000 77,333
1,637,619 87,232
1,760,216 103,547
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Figure 15: Forecasts of population prevalence of Type 2 diabetes in adult males to 2010 and 2015,
in Northern Ireland
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Figure 16: Forecasts of population prevalence of Type 2 diabetes in adult females to 2010 and
2015, in Northern Ireland
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Figure 17: Forecasts of population prevalence of Type 2 diabetes in adult males to 2010 and 2015,
in the Republic of Ireland
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Figure 18: Forecasts of population prevalence of Type 2 diabetes in adult females to 2010 and
2015, in the Repubilic of Ireland
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3.3 Type 1 diabetes

The PBS model estimated 0.4% of adults to have Type 1 diabetes in 2005. As Type 1 diabetes is unrelated to obesity
the model does not incorporate obesity rates into its estimates for Type 1 diabetes. Hence the forecasts of Type 1
diabetes will reflect population change and are unaffected by obesity rates.

Thus we see that population changes between 2005 and 2015 will result in small estimated increases in the numbers of
adults with Type 1 diabetes.

Table 8:  Forecasts of population prevalence of Type 1 diabetes in adults to 2010 and 2015, by
jurisdiction

2005 1,230,947 4,776 0.4% 2,981,300 12,011 0.4%
2010 1,287,592 4,897 0.4% 3,222,976 13,036 0.4%
2015 1,335,852 5,002 0.4% 3,466,961 13,915 0.4%

Studies suggest the incidence of Type 1 diabetes is increasing' and that this change is due to both demographics and
environmental factors. Whilst the model takes demographic changes into account, it does not adjust for environmental
changes and this represents an important limitation of the model in relation to Type 1 diabetes.
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3.4 Detailed tables of forecasts of population prevalence.
Northern Ireland

Tables A - F:

Forecasts of population prevalence of adult diabetes (Type 1 and Type 2 combined) to 2010 and 2015, by Local
Government District in Northern Ireland.

Tables G - L:

Forecasts of population prevalence of Type 2 diabetes in adults to 2010 and 2015, by Local Government District in
Northern Ireland.

Republic of Ireland

Tables M - R:

Forecasts of population prevalence of adult diabetes (Type 1 and Type 2 combined) to 2010 and 2015, by Local Health
Office Area.

Tables S - X:
Forecasts of population prevalence of Type 2 diabetes in adults to 2010 and 2015, by Local Health Office Area.
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Scenario 1: Population change, BMI distribution remains at 2005 level

Table A:  Forecasts of the population prevalence of adult diabetes (Type 1 and Type 2 combined)
to 2010, by Local Government District
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Scenario 1: Population change, BMI distribution remains at 2005 level

Table B:  Forecasts of the population prevalence of adult diabetes (Type 1 and Type 2 combined)
to 2015, by Local Government District

75,466
28,861 11,419
18,879 7,672
14,325 5972
13,305
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Scenario 2:  Population change, obesity level increases at a linear rate and rates
of underweight/normal BMI slow exponentially between 2005 and 2015°

Table C:  Forecasts of the population prevalence of adult diabetes (Type 1 and Type 2 combined)
to 2010, by Local Government District

e TR e T
o Pesons  Mae  Femde  Pesons Ml femae
MNorthemreland 74114 30271 B843 58 A% 66%
EHSSE 2909 11517 75T 58% A% 66%
NHSSB 184% 7577 0849 56% 48 6%
SdssB 137w 5765 8027 5% 4% 5%
WHSSB 12673 5379 723 5%  51%  6T%
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Cotm 2w w10 Coae em
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wn s w2 e em
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e o s s em
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" Overweight proportion is calculated by subtraction
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Scenario 2:  Population change, obesity level increases at a linear rate and rates
of underweight/normal BMI slow exponentially between 2005 and 2015°

Table D:  Forecasts of the population prevalence of adult diabetes (Type 1 and Type 2 combined)
to 2015, by Local Government District

e TR e T e
o Pesos  Mde  Femde  Pesons Ml femae
MNorther ireland 34,774 S sa% 7%
GBS 12,938 Ce2% 5% 7%
NHSSB 8,691 Ce2% s3% 0%
eSS 6766 S8 s 7%
whsss 6361 o ee%  5T% 78

w
[=)
=2
=
—

™
=}
&
—
[=)
S
o

1,573 696 877
2,392 1,024 1,369
2,300 980 1,320

2

o e4%

.58

6%

.58

o 60%
Atim 2,239 979 1,261 ~ 5% s1%  68%
‘Balymena 2,867 1,164 178 6% 51%  70%
‘Balymoney 1478 606 g2 63%  52% 4%
Carrickfergus 1,849 803 146 60%  53%  68%
Coleraine 2,918 1,163 1755 68%  56% 7%
Cookstown 1,684 707 o7 68%  56%  75%
lame 1636 668 %9 67%  56%  76%
Magherafelt 1711 730 981 S 8% 4% 5%
Moje 883 358 55 6%  60%  76%
Newtownabbey 3,789 1,509 220  60%  53%  67%
SHSSB
Amagh 2738 1,145 152 64%  56%  70%
Banbridge 1,944 837 108 54%  48% 5%
Caigavon 4,184 1,746 248 63% 5%  72%
Dungamon 2,404 1,025 1379 63%  55% 7%
Newry & moume. 4,692 2,002 260  B7% 5% 78
WHSSB

5518 2,296 3,222 - 6T%

3,051 1,348 1,704 . 66%

5%

B

=

41




Scenario 3:  Population change, obesity level increases at an exponential rate and
rates of underweight/normal BMI slow exponentially between 2005 and 2015"

Table E:  Forecasts of the population prevalence of adult diabetes (Type 1 and Type 2 combined) to 2010,
by Local Government District
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"Overweight proportion is calculated by subtraction
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Scenario 3:  Population change, obesity level increases at an exponential rate and
rates of underweight/normal BMI slow exponentially between 2005 and 2015°

Table F:  Forecasts of the population prevalence of adult diabetes (Type 1 and Type 2 combined) to 2015, by
Local Government District
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Scenario 1:  Population change, BMI distribution remains at 2005 level

Table G:  Forecasts of population prevalence of Type 2 diabetes in adults to 2010, by Local
Government District
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Scenario 1:  Population change, BMI distribution remains at 2005 level

Table H:  Forecasts of population prevalence of Type 2 diabetes in adults to 2015, by Local
Government District
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Scenario 2:  Population change, obesity level increases at a linear rate and rates of
underweight/normal BMI slow exponentially between 2005 and 2015"

Table I: Forecasts of population prevalence of Type 2 diabetes in adults to 2010, by Local
Government District
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¥Overweight proportion is calculated by subtraction
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Scenario 2:  Population change, obesity level increases at a linear rate and rates of
underweight/normal BMI slow exponentially between 2005 and 2015"

Table J: Forecasts of population prevalence of Type 2 diabetes in adults to 2015, by Local
Government District
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Scenario 3:  Population change, obesity level increases at an exponential rate and rates
of underweight/normal BMI slow exponentially between 2005 and 2015

Table K:  Forecasts of population prevalence of Type 2 diabetes in adults, to 2010 by Local Government

District

-__

~ Pesns  Male  Female  Pesns  Mae  Femae
NORTERNFELWD 70600 2879 4igel 5% 46% 6%
EHSSB 2173 10942 679  55%  46%  63%
NHSSB 175% 7,175 1030  538%  48%  61%
sHssB 13122 5,467 7656 4%  48% 6%
WHSSB 12084 5,120 6%4  58%  4B%  64%
Ads 3,208 1,351 187 55%  48% 6%
Befast 11787 4,385 742 8% 4B%  BT%
Castlreagh 2,609 1,02 1583 52%  43% 5%
Down 2,58 1,091 1506 52% 4% 5%
Usm 4o dem 2w S0% 4% 5
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‘Dungannon 1978 827 1St 55%  4T% 6%
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'Overweight proportion is calculated by subtraction
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Scenario 3:  Population change, obesity level increases at an exponential rate and rates
of underweight/normal BMI slow exponentially between 2005 and 2015

Table L: Forecasts of population prevalence of Type 2 diabetes in adults, to 2015 by Local
Government District
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Scenario 1:  Population change, BMI distribution remains at 2005 level

Table M:  Forecasts of the population prevalence of adult diabetes (Type 1 and Type 2 combined) to
2010, by Local Health Office Area
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Scenario 1:  Population change, BMI distribution remains at 2005 level

Table N:  Forecasts of the population prevalence of adult diabetes (Type 1 and Type 2 combined)
to 2015, by Local Health Office Area
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Scenario 2:  Population change, obesity level increases at a linear rate and rates of
underweight/normal BMI slow exponentially between 2005 and 2015 v

Table O:  Forecasts of population prevalence of adult diabetes (Type 1 and Type 2 combined) to
2010, by Local Health Office Area
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“ Overweight proportion is calculated by subtraction
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Scenario 2:  Population change, obesity level increases at a linear rate and rates of
underweight/normal BMI slow exponentially between 2005 and 2015 ¥

Table P:  Forecasts of population prevalence of adult diabetes (Type 1 and Type 2 combined) to
2015, by Local Health Office Area
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Scenario 3:  Population change, obesity level increases at an exponential rate and
rates of underweight/normal BMI slow exponentially between 2005 and 2015

Table Q:  Forecasts of population prevalence of adult diabetes (Type 1 and Type 2 combined) to 2010, by
Local Health Office Area
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“ Qverweight proportion is calculated by subtraction
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Scenario 3:  Population change, obesity level increases at an exponential rate and
rates of underweight/normal BMI slow exponentially between 2005 and 2015"

Table R:  Forecasts of population prevalence of adult diabetes (Type 1 and Type 2 combined) to
2015, by Local Health Office Area
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Scenario 1: Population change, BMI distribution remains at 2005 level

Table S:  Forecasts of the population prevalence for Type 2 diabetes in adults to 2010, by Local
Health Office Area
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Scenario 1: Population change, BMI distribution remains at 2005 level

Table T: Forecasts of the population prevalence for Type 2 diabetes in adults to 2015, by Local
Health Office Area

-———  Mae  Female
Repubiic ofreland 160,002 66,652 93,350 C8% 5%
Dublin Mid Leinster 44,926 18435 2492 A% s0%
DublinNorth East 32,853 13,652 19,201 S s
Southem 42211 17,637 24,575 CA% seh
Westem 40025 16,941 23,083 oA 58
eall 5378 2073 3305 S s
Meal2 381 1,435 2379 Coa% sk
Meald 510 1,99 3107 I T
a0t 0% 2484 3567 CoAm s
el 4w e 2 o s
Kigre 8015 2646 3370 S A
Laisloffly 519 2258 2941 CAm ses
* Longford/Westmeath 4,264 1,802 2,461 S A% 55%
Wedow  4gm 1 2742 o s

wwos os@s 2% 4 T
www s zws A D T S
e a5 am 4w e
CGon a1 2000 Coam o sm
a2 B T
et s a2 e
Swten
CGaowkbewy 526 22 2% Coam s
Wy sw am A I
Mo sas 1w 1w B A
Weme s oW s e sm
S e 2 aws e am
TewanySR) s 1 21 e em
Voo 40 i 2% e sw
Westook 2289 w1 e sm
Vewd  sa0  am g s s

Gw 4w w2 4% 4% 5%
Dwed  ems 2w o s 5%k 686
e s w0 a2 4m% A 4m
Unewk 67 ame s 4m A% 54
Weo ser 2w o0 5% Ak 606
R 2% 108 1% 4% AT 5%
Skoin e s 20 s% 4% 5%
TewmyOR) 202 s 17 5% Am 5%




Scenario 2:  Population change, obesity level increases at a linear rate and rates of
underweight/normal BMI slow exponentially between 2005 and 2015

Table U:  Forecasts of the population prevalence for Type 2 diabetes in adults to 2010, by Local
Health Office Area
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“ Overweight proportion is calculated by subtraction
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Scenario 2:  Population change, obesity level increases at a linear rate and rates of
underweight/normal BMI slow exponentially between 2005 and 2015*

Table V:  Forecasts of the population prevalence for Type 2 diabetes in adults to 2015, by Local
Health Office Area
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Scenario 3:  Population change, obesity level increases at an exponential rate and
rates of underweight/normal BMI slow exponentially between 2005 and 2015*

Table W:  Forecasts of the population prevalence for Type 2 diabetes in adults to 2010, by Local Health

Office Area
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X Overweight proportion is calculated by subtraction
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Scenario 3:  Population change, obesity level increases at an exponential rate and
rates of underweight/normal BMI slow exponentially between 2005 and 2015*

Table X:  Forecasts of the population prevalence for Type 2 diabetes in adults to 2015, by Local
Health Office Area
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4. Research and data issues and recommendations

In compiling the forecasts a number of issues relating to the availability of data, which were highlighted in the previous
report’, were again evident. These are highlighted with recommendations:
4.1 A systematic approach to monitoring population prevalence

Population prevalence estimation should be recognised as a key component of the information needed for better
prevention, care and monitoring of diabetes.

Recommendation 1:

A systematic approach to the development and use of population prevalence estimates and forecasts, at national and
sub-national level, should be developed on the island. Further development of the PBS Model is recommended.

4.2  Diabetes registers

The PBS Model estimates the population prevalence of diabetes, diagnosed and undiagnosed, in an area. High quality
registers record diagnosed cases of diabetes. Comparison between the two allows the percentage of undiagnosed
cases to be estimated which will help target screening and health promotion activities. In addition high quality registers
aid service delivery.

Recommendation 2:

High quality diabetes registers should be established and maintained on the island of Ireland, North and South, with a
view to creating national and All-Ireland registers.

43 Research in the Island of Ireland

In order to develop good estimates and forecasts, high quality population studies are required. Currently there are
limited population studies available across the island of Ireland and hence studies from other countries within the UK
have been used within the PBS Model. Research is needed to enhance existing knowledge about diabetes on the island
and hence further develop the PBS Model.

Recommendation 3:
AllHlreland cross-sectoral population studies should be undertaken to estimate:

e The prevalence of Type 1 and Type 2 diabetes amongst children (0-19 years)
e The prevalence of Type 1 and Type 2 diabetes amongst adults (20+ years)
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44  Ethnicity data in the Republic of Ireland

Ethnicity is important when estimating the population prevalence of diabetes due to the higher occurrence of the
condition in “Asian” and “Black” populations. Hence ethnicity is one of the factors used in the PBS Model to estimate
the population prevalence of diabetes. Ethnicity is available in Northern Ireland, although it is not included in population

projections.

In the Republic of Ireland ethnicity data was collected in the most recent census in April 2006. However, detailed
information on ethnicity, and in population projections from this census is not yet available.

Recommendation 4:

Ethnicity should be included in all subsequent censuses in Northern Ireland and the Republic of Ireland, and methods
explored to include ethnicity as a factor in population projections in both jurisdictions.

4.5  Monitoring obesity

Overweight and obesity are major risk factors for Type 2 diabetes. Current data on overweight and obesity rates in both
jurisdictions do not allow trends to be calculated.

Recommendation 5:

A comprehensive All-lreland system for monitoring the prevalence of overweight/obesity and the factors which influence
it should be established.
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Appendix 1
Membership of the Irish Diabetes Prevalence Working
Group

Name Organisation

Brew Atkinson Northern Ireland Consultant Group in Endocrinology and Diabetes
Naresh Chada Department of Health, Social Services and Public Safety
Anna Clarke Diabetes Federation of Ireland

John Devlin Department of Health and Children

Jayne Murray Diabetes UK Northern Ireland

Eleanor McCardle HSE North Western Area

David Merrick Yorkshire and Humber Public Health Observatory

Tom O'Dowd/ Trinity College Dublin

Susan Smith

Ivan Perry University College Cork

Ann Shannon HSE North Western Area

Bernadette Cullen Eastern Health and Social Services Board

Diarmuid Smith Irish Endocrine Society

Kevin Balanda Institute of Public Health in Ireland.

(Former member and Chair)

Angela Jordan Institute of Public Health in Ireland
(Chair)

Lorraine Fahy Institute of Public Health in Ireland
Adele Graham Institute of Public Health in Ireland
Lindi Gatchell Institute of Public Health in Ireland
(Administrative support)

Ulrike Klein Institute of Public Health in Ireland
(Administrative support)
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Appendix 2
Population Projections

The Northern Ireland population projections for 2010 and 2015 were obtained from the Northern Ireland Statistics and
Research Agency (Table 9). The population projections were available at national and sub-national levels.

Table 9: Population projections to 2010 and 2015 for Northern Ireland

0-4 105,922 107,447 54,139 54,926 51,783 52,521
549 108,124 106,762 55,022 54,301 53,102 52,461
10-14 118,478 108,444 60,662 54,974 57,816 53,470
15-19 124,598 117,508 63,851 60,387 60,747 57,121
20-24 127,578 119,743 66,252 61,983 61,326 57,760
25-29 121,113 127,026 60,373 64,541 60,740 62,485
30-34 107,207 121,218 52,188 59,672 55,019 61,546
35-39 118,197 107,152 57,273 51,474 60,924 55,678
40-44 127,605 17,171 61,820 56,164 65,785 61,007
45-49 126,201 126,074 61,113 60,776 65,088 65,298
50-54 112,002 124,536 54,664 60,039 57,338 64,497
55-59 97,432 109,841 48,720 53,344 48,712 56,497
60-64 92,218 94,237 44,610 46,684 47,608 47,553
65-69 78,930 87,436 37,7118 41,776 41,212 45,660
70-74 63,265 72,619 29,202 34,007 34,063 38,612
75-79 49,714 54,961 21,385 24,446 28,329 30,515
80-84 35,951 38,715 13,756 15,750 22,195 22,965
85+ 30,179 35,123 9,552 11,757 20,627 23,366
All Ages 1,744,714 1,776,013 852,300 867,001 892,414 909,012

The projections are not broken down by ethnicity and, for the purpose of the PBS model, the ethnic profile from the
2001 census were applied to the 2010 and 2015 population projections.

The Republic of Ireland population projections for 2010 and 2015 were obtained from the Central Statistics Office (Table
10). The population projections from the CSO are based on a variety of fertility and migration assumptions and the
scenario utilised for the model was the most likely scenario (M1F2). This scenario largely assumes a continuation of
recent demographic trends.




Table 10: Population projections to 2010 and 2015 for the Republic of Ireland

0-4 325,487 332,731 167,694 171,428 157,793 161,303
59 312,703 338,348 160,402 174,076 152,301 164,272
10-14 289,210 320,114 147,734 163,679 141,476 156,435
15-19 272,137 287,494 139,323 146,746 132,814 140,748
20-24 284,152 264,671 140,827 131,106 143,325 133,565
25-29 362,510 322,927 179,238 158,558 183,272 164,369
30-34 376,569 394,919 188,830 196,058 187,739 198,861
35-39 349,409 393,794 175,819 198,284 173,590 195,510
40-44 314,011 358,468 158,541 181,231 155,470 177,237
45-49 296,029 318,812 147,822 161,318 148,207 157,494
50-54 265,947 298,314 132,847 149,133 133,100 149,181
55-59 241,942 265,571 121,557 132,478 120,385 133,093
60-64 218,670 238,677 109,259 119,119 109,411 119,558
65-69 165,759 210,700 82,071 103,934 83,688 106,766
70-74 129,383 153,141 61,951 74,207 67,432 78,934
75-79 98,243 111,204 44,277 51,063 53,966 60,141
80-84 66,753 74,041 26,040 30,980 40,713 43,061
85+ 53,599 61,722 16,278 19,276 37,321 42,446
All Ages 4,422,513 4,745,648 2,200,510 2,362,674 2,222,003 2,382,974

Population projections are available at national level but not all at sub-national levels in the Republic of Ireland and to
estimate population projections for sub-national levels, an uplift factor was calculated for each Regional Authority from
the 2002 census to 2010 and from the 2002 census to 2015. This uplift factor was then applied to each Local Health
Office Area belonging to each Regional Authority.
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