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Abstract

The incidence of Type 1 diabetes (T1D) in childhood and adol escence is increasing globally with few
exceptions. To date limted conflicting data has been avail abl e regardi ng di abetes epidemology in Ireland
W sought to determine the incidence of T1D in those aged under 15 years in the RO by establishing a
prospective national register of incident cases (Irish Childhood D abetes National Registry (ICDNR)) using a
st andardi sed protocol which includes a neasure of case ascertai nment using capture-recapture nethodol ogy. In
the period, 489 new cases were identified. Al paediatric centres nationally participated. The directly
standar di sed incidence rate was 27.5 per 100,000 per year (95%ls: 24.0, 30.9) and 26.0 (95%ls: 22.7, 29.3)
in 2008 and 2009 respectively. The ICDNR is widely acceptable, it has confirned a high incidence of T1D and
is vital to nonitor changes in disease incidence, optimse resource utilisation and di abetes managenent in
the Irish popul ation

I ntroduction

The ainms of this study were to: explore the epidemology of TID in the Irish popul ation aged under 15 years
determine if the RO Is an area of high disease incidence by establishing an Irish Chil dhood D abetes
Nat i onal Regi ster (1CDNR).

Met hods

Al 20 centres (1 private facility) nationally caring for children with T1D were identified and invited to
participate in the study. Prospective notification of incident cases were nmade by Paedi atrici ans and

Di abetes Nurse Specialists nationally fromJan 1st 2008. The casg definition enployed was sinilar to the

Di abet es Mondi al e- Di anond Study (1991) and national 1997 study, requiring that cases: were diagnosed by a
physician with T1D before their fifteenth birthday; required daily insulin injections; and were resident in
the RO at diagnosis. Exclusion criteria were: age over 15 years and secondary or non-Type 1 diabetes. On
notification of an index case, clinical and denographic data were obtained fromthe reporting centre for
case verification, to exclude nmultiple reports and facilitate secondary ascertai nnent. Regul ar contact was
mai ntained with reporting centres to ensure optimal reporting with a mninmumof quarterly contacts with al
centres. As some cases over the age of 14 years nmy present to adult services, adult Endocrinol ogists
nationally were surveyed al so. Ethical perm ssion was obtained fromthe Joint Ethics Conmttee of the
Federated Dublin Voluntary Hospitals. A secondary source of case identificationswas enployed to enable
estimation of conpleteness of ascertainment using capture-recapture nmethodology . In the RO, the State
provides insulin therapy free to all who require it, independent of neans, through a nunber of support
schenes administered by the Primary Care Rei mbursement Services (PCRS). O these the Long-term | nness
Saate;?eld conput eri sed support schene for those with diabetes was enpl oyed as the secondary source of case
identification

Information regarding new insulin prescriptions for the target group in the tine period was requested but
declined. Participants were enrolled in the National Register follow ng signed informed consent. A Steering
Goup was established to oversee thejRegister. Data collection and nanagenent was conducted in line with the
Nati onal Data Protection Legislation. Crude and category specific incidence rates were calcul ated for age-
and sex- category using revised,jntercensal estimates of population for 2008 and 2009, provided by the
Central Statistics Ofice (CSO ™. The direct nmethod of standardisation, using the comon standard

popul ation, which assunes equal nunbers in each age- and sex- category was enployed to pernit conparison of
incidence rates internationally and across tine

Data was anal ysed using SPSS 16. Confidence intervals (Cl s) for Crude and category-specific rates were
derived from confidence intervals for Poisson counts using STATA Rel ease 9 and for directly standardi sed
rates were cal cul ated using the normal approxi mation to the binom al using Mcrosoft Excel

Capt ure-recapture methodol ogy was used to estimate the degree of conpl eteness of ascertainment '~. The
Student s t-test and Chi squared test were used where appropriate to conpare groups

Resul ts

Al 20 centres caring for children with diabetes participated and subnmitted data. The nunber of new patients
identified nationally neeting the diagnostic criteria, were: 248 and 241 in 2008 and 2009 respectively
(Table 1). O these 241 (97.2% consented to join the National register in 2008, as five nmigrated and two
refused and 236 (97.9% in 2009 where five patients declined. Mniml anonynous baseline data is available
on all notified patients for calculation of incidence rates. Two additional cases, both 14 years old, were
identified fromAdult services in 2009, and none in 2008. The secondary source of case identification
(Long-Term Illness notifications) identified 279 potential cases for 2008 and 226 for 2009 respectively,
with 185 common to both sources in 2008 and 165 in 2009. Using capture-recapture nethodol ogy the estinmated
overal |l case ascertai nnent was 91.5% (95% Cl 87.8-95.5% for 2008 and 91.5% (95% Cl 87.7-95.8% for 2009
for both sources conbined. The conpl eteness of ascertainment of the |CDNR was estimated at 66. 3% (95% Cli
63.7-69.2% in 2008 and 73.1% (95% Cl 70.0 76.4% in 2009

Data is not available for ascertai nment purposes for those who did not consent to join the | CDNR (n=12).

Nati onal Incidence rates were calculated for the popul ation. Crude and category specific incidence rates are
shown in Table 2. The directly standardi sed incidence rates of T1D was 27.5 per 100,000 per year (95%Cl s
24.0, 30.9) in 2008 and 26.0 per 100,000 per year (95%Cls: 22.7, 29.3) in 2009 (Table 3). Poisson regression
analysis was performed to investigate the effects of age, gender and year on the rate of diabetes. There was
no evidence that the overall rate (controlling for age and gender) changed between 2008 and 2009. There was
a significant relationship between age and inci dence of diabetes (p<0.001) with the 5-9.99 year age group
having an incident rate 1.55 (1.2, 1.9) times the 0-4.99 age group and the 10- 14.99 year age group having
an incident rate 1.73 (1.4, 2.2) tines the 0-4.99 age group. The nmean age at di agnosis was 8.5 years (range
0. 60 14.79) in 2008 and 7.91 years (range 0.88 14.81) in 2009 (Table 4). There was no significant
difference in the average age at presentation in the two years (t=1.69, df =487, p=.09).

The male to fenale ratio of cases at 1.19:1 in 2008 showed a slight but not significant excess of nales
conpared to the general population (1.05:1) (X2=1.03, df=1, p=0.32) and at (1.04:1) in 2009 is simlar to
that of the general population in 2009 (1.05:1). There were no significant differences between the
proportions of males and females in the two years (X2=0.71, df=1, p-0.4).

Di scussi on
Establ i shing a national childhood di abetes register is conplex and time consuming. The | CDNR i s val ued by

patients, famlies, nurse specialists and doctors caring for children with T1D. 100% of centres participate
and consistently return data. There is a high participation rate among parents and young children at over
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97% The main reason for non-participation was mgration. This study utilised a conprehensive nethodol ogy
and woul d be expected to capture the majority of new cases. In Ireland, children are adnitted at diagnosis
and cared for by a limted nunber of paediatricians. The | CONR maintai ned regul ar contact with these
centres, undertook multiple crosschecks of data returns and systematically contacted each centre a mni mum
of 4 times per year to optimse and verify case reporting. Adult centres were surveyed al so. The

ascertai nment levels at 66.3%and 73.1%for the | CONR appear under-estimted given the conprehensive

net hodol ogy enpl oyed

A nunber of limtations and misclassifications were identified in the secondary ascertai nnent source which
woul d result in an under-estimted ascertai nment |level for the | CDNR Non-participants (n=12) in the | CDNR
woul d appear in the PCRS dataset and cases who were registered late with the PCRS woul d not appear in the
incident year resulting in a falsely | ow ascertainnent rate. A nunber of misclassifications were identified
but the researchers were not pernmitted to validate these cases identified by the secondary source alone to
protect patient confidentiality and so ascertai nment rates could not be further refined. Had information
regardi ng new insulin prescriptions been nade avail able this would have i nproved the accuracy of the
secondary or re-capture source. In an effort to inprove the accuracy of the LTI data provided fromthe PCRS
i nformati on was sought fromthe Local Health O fices, who receive the initial signed notification from
clinicians and provide the information to the PCRS. The majority of the Local Health Ofices declined to
provide data but 4 Local Health O fices covering different geographical regions did participate, acting as a
secondary source of case identification at a nore |local |evel

These 4 regions reported fewer incident cases (n = 77) than were identified by the I CDNR (n=80), yielding an
ascertai nment |evel of 92.2%for the | CONR and 99. 1% overall for both sources conbined. This confirms the
aut hors suspicion that the |level of ascertainnent by the | CONR was higher than it woul d appear fromthe
PCRS data. However, the PCRS data is becoming nore reliable and refined through our collaboration. Secondary
case ascertainment for those with TID in Ireland is challenging. A nunber of potential secondary sources
were eval uated. The PCRS data set provides national coverage, is the only conputerised system and despite
its limtations remains the best source of secondary ascertainnent currently avail able and the npst anenabl e
for the application of capture-recapture nethodol ogy. The authors are grateful to the PCRS who are

col laborating closely to further refine the accuracy of the secondary capture data which is inproving with
time, increasing from®66.3%in 2008 to 73.1%in 2009

Thi's study confirms Ireland has a high incidence of T1D in those under 15 years as reported in the 1997
national study Conparing the Irish 2008 directly standardi sed incidence rate of T1D with European data from
16 Eurodi ab centres from 14 countries, who provide conplete data for both tine periods 1994-8 and 2004- 2008
confirms that the IR of RO remains in the top quartile for Europe5,6. The incidence of TID in the Irish
popul ation has increased substantially between 1997 and 2008. from 16.3 to 27.5/1Q0, 000/ year, Most ot her
areas of Europe have also reported increased incidence in T1Din the finme period” . A number of studies have
described the greatest increase in diabetes in children under five ™ . W found no evidence that the growth
rate was different for each of the genders or age groups. W found the increased incidence of diabetes in
al | age groups and gender with a significant relationship between age and inci dence of diabetes. The
Australian National Register also found the mean incidence increased with age, although they reported
significantly higher incidence in boys aged,0-4 and 10-14 years . North Wst Saudi Arabia also reported an

i ncreased incidence in the older age groups . In the Irish population there is no statistical evidence to
suggest that the average age at diagnosis is decreasing. In the RO the increased IRis noted with

i ncreasi ng age category, being highest in the 10-14.99 age category, this could possibly reflect an
environmental effect 5-10 years previously affecting the ol der age groups nore

Per haps, the slight though not significant reduction in IR in 2009 may reflect a stabilisation in the Irish
popul ation. It may be that the Irish childhood popul ati on has experienced increased environmental pressure
on those predisposed to the devel opnment of Type 1 diabetes in the recent past and are now approachi ng

i nci dence rates of our European neil ghbours. Thus, the Republic of Ireland is confirned as a high incidence
area of Type 1 diabetes. The incidence has risen substantially since 1997 and further nonitoring is required
to determne if the rate of increase in Tl1D is stabilising in this population. The ICDNR is acceptable with
a high participation rate and provides an inportant nmechanismto nonitor future trends in diabetes
epidemology in the Irish population. The I CONR provides for the first time robust data for health planning
and audit purposes. Understanding the cause of Type 1 diabetes and the environnental agent (s) that is
causing this disease to occur nore frequently and at an earlier age in some populations is crucial to
ultimately prevent this disease. National disease registries are essential for the provision of reliable
information to enabl e better understanding of this process and the allocation of appropriate resources to
manage this inportant disease
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