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Introduction:

� Globally, there are close to 500,000 children under the age of 15 

with type 1 diabetes.

� Every year, 70,000 children under the age of 15 develop type 1 

diabetes.

� Type 1 diabetes is increasing in children at a rate of 3% each 

year

� Finland, Sweden and Norway have the highest incidence rates 

for type 1 diabetes in children.

� Type 2 diabetes has been reported in children as young as 8 

years and reports reveal that it now exists in children previously 

thought not to be at risk.

� Over half of children with diabetes develop complications within

15 years.



Diabetes at 

Different Stages of Life

PRESCHOOL children 

� imaginative thinkers. Parents look after all aspects of the diabetes

� often have difficulty recognizing hypos

� the aim is to keep blood glucose levels between 5 -12 mmol/L (and 7-12 mmol/L at 
bed time).

SCHOOL GOING CHILDREN 

� concrete thinkers- curious and sociable, increasingly responsible.

� usually start doing their own finger pricks, start trying some of their own injections 
from around nine to ten years or sometimes earlier

� The target range for blood glucose levels is between 4-10 mmol/L (and 7-12 
mmol/L at bed time).

ADOLESCENCE

� time of major physical, psychological change & increasing independence

� Body image is very important & peer pressure can lead to denial- self-neglect and 
risk—taking behavior.

� The target range for blood glucose levels in this age group is between 4-8 mmol/l
(7-12 mmol/l at bed time).



Methodology:

� The Diabetes in Children and Adolescents 
Registry (DiCARE) is a Ministry of Health 
(MOH) supported registry whose aim is to 
collect information about DM in children and 
adolescents in Malaysia. 

� This will ultimately enable us to determine the 
incidence of DM among children and 
adolescents and to evaluate the risk factors 
and the management.

� The DiCARE, officially launched on 30th 
August 2006, was the first step towards 
establishing a national DM registry among 
children and adolescents.



Methodology:

�� PostPost--Hoc analysis of all cases from the register Hoc analysis of all cases from the register 

of diabetic patients < 20 years old in of diabetic patients < 20 years old in DiCAREDiCARE..

�� The clinical characteristics of patients in 3 age The clinical characteristics of patients in 3 age 

groups were examined for differences.groups were examined for differences.

�� young childrenyoung children:    < 7 years old:    < 7 years old

�� children:               children:               7   to <13 7   to <13 

�� adolescents:        adolescents:        13 to <2013 to <20



Case Report FormsCase Report Forms
DiCAREDiCARE Notification FormNotification Form DiCAREDiCARE Annual Census FormAnnual Census Form



RESULTS



17 Reporting Centers 17 Reporting Centers 

�� There were 397 patients from 1 to 19 years old notified by 17 There were 397 patients from 1 to 19 years old notified by 17 

centrescentres in Malaysia from Aug 2006 till Dec 2008.in Malaysia from Aug 2006 till Dec 2008.

Distribution of Patients with DM by Source Data Providers (SDPs), DiCARE 2006-2008
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PatientsPatients’’ Characteristics Characteristics 

�� The mean age was 12.0 (4.1) years.The mean age was 12.0 (4.1) years.

�� 45.8% were boys. 45.8% were boys. 

�� The mean age at diagnosis was 7.9 (4.1) years old.The mean age at diagnosis was 7.9 (4.1) years old.

�� The estimated mean duration of diabetes of 3.8 (3.5) years.The estimated mean duration of diabetes of 3.8 (3.5) years.



Types of DiabetesTypes of Diabetes

�� Of 383 patients with known classification of diabetes, 74% had tOf 383 patients with known classification of diabetes, 74% had type ype 

1, 18% had type 2 and 8% had other types of DM.1, 18% had type 2 and 8% had other types of DM.

Patient Distribution by Type of Diabetes, 

DiCARE 2006-2008
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Type of Diabetes in 3 Age GroupsType of Diabetes in 3 Age Groups

�� Of type 1 DM (T1DM), 11.9%, Of type 1 DM (T1DM), 11.9%, 

33.7%, 54.4% were in the 33.7%, 54.4% were in the 

young children, children and young children, children and 

adolescents, respectively. adolescents, respectively. 

�� For type 2 DM (T2DM), there For type 2 DM (T2DM), there 

was no patient in the young was no patient in the young 

children, 27.5% in the children children, 27.5% in the children 

and 72.5% in the adolescents.and 72.5% in the adolescents.

T1DM By Age Group, DiCARE 2006-2008
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T2DM By Age Group, DiCARE 2006-2008
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Diabetes Diabetes KetoacidosisKetoacidosis (DKA)(DKA)

�� Diabetic Diabetic ketoacidosisketoacidosis (DKA) is (DKA) is 

common in T1DM.common in T1DM.
�� In Type 2 Diabetes, DKA is In Type 2 Diabetes, DKA is 

not a common presentation. not a common presentation. 

�� All who presented with DKA All who presented with DKA 

were adolescentswere adolescents

The Basis of Diagnosis (DKA) of T2DM Patients, 

DiCARE 2006-2008
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Treatment of T1DMTreatment of T1DM

�� Of 64.9% (185/285) Of 64.9% (185/285) 

T1DM patients with T1DM patients with 

their insulin regimen their insulin regimen 

reported, reported, 

Intensive regimen

were used in:were used in:

�� 30.0% of the young 30.0% of the young 

childrenchildren

�� 43.3% and 43.8% of 43.3% and 43.8% of 

the children and the children and 

adolescentsadolescents

N=185N=185



�� Of 43 T2DM patients, Of 43 T2DM patients, 

�� 23.3% (10/43) were on 23.3% (10/43) were on 

insulin injection.insulin injection.

�� 7.0% (3 /43) 7.0% (3 /43) T2DM patients T2DM patients 

werewere on insulin plus oral on insulin plus oral 

hypoglycemic agenthypoglycemic agent

�� 69.7% (30 / 43 ) were on 69.7% (30 / 43 ) were on 

oral hypoglycemic agent  oral hypoglycemic agent  

Oral Hypoglycaemics Alone for T2DM Patients, 

DiCARE 2006-2007
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Home Blood Glucose MonitoringHome Blood Glucose Monitoring

�� 93.7 % (267/285) of T1DM practice 93.7 % (267/285) of T1DM practice 

HBGM HBGM 
�� 59.4% (41/69) of T2DM patients 59.4% (41/69) of T2DM patients 

practice HBGMpractice HBGM

Frequency of Self Monitoring Blood Glucose per Week 

in T2DM Patients
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Attending Diabetes CampAttending Diabetes Camp

�� T1DMT1DM

Overall: 15.1% (43/285)Overall: 15.1% (43/285)

�� Young children: 0% Young children: 0% 

�� Children: 53.5% (23/43)Children: 53.5% (23/43)

�� Adolescents: 46.5% (20/43)Adolescents: 46.5% (20/43)

�� T2DMT2DM

Overall: 1.4% (1/69)Overall: 1.4% (1/69)

Attending Diabetes Camp for T1DM Patients, 

DiCARE 2006-2008
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T1DM:  HbA1c LevelT1DM:  HbA1c Level

�� The mean HbA1c The mean HbA1c 
levels for T1DM were levels for T1DM were 
comparable between comparable between 
the 3 age groups,the 3 age groups,

�� with 10.3% (2.3), with 10.3% (2.3), 
9.7% (2.3) and 10.6% 9.7% (2.3) and 10.6% 
(2.7) seen in the (2.7) seen in the 
young children, young children, 
children and children and 
adolescents adolescents 
respectively.respectively.

HbA1c Levels of T1DM Patients in 3 Age Groups, 

DiCARE 2006-2007
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�� The mean HbA1c The mean HbA1c 

level for T2DM was level for T2DM was 

comparable comparable 

between the age between the age 

groups, groups, 

�� with 9.9% (4.1) with 9.9% (4.1) 

and 9.8%(2.3) and 9.8%(2.3) 

seen in children seen in children 

and adolescents and adolescents 

respectively.respectively.

HbA1c Levels of T2DM Patients in 3 Age Groups, 

DiCARE 2006-2007
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Hospitalization for DKAHospitalization for DKA

�� Hospitalization for DKA in T1DM was seen in: Hospitalization for DKA in T1DM was seen in: 

�� 4.0% (1 in 25) of the young children4.0% (1 in 25) of the young children

�� 5.2% (3 in 57) of the children5.2% (3 in 57) of the children

�� 2.1% (2 in 94) of the adolescents. 2.1% (2 in 94) of the adolescents. 

�� For T2DM, there was no hospitalization for DKA in For T2DM, there was no hospitalization for DKA in 

the three age groups. the three age groups. 



Hospitalization for HypoglycemiaHospitalization for Hypoglycemia

�� Hypoglycemia requiring Hypoglycemia requiring 

hospitalization was seen hospitalization was seen 

in 4.4% of T1DM in 4.4% of T1DM 

patients (4/90 patients (4/90 ––total  total  

hospitalization of T1DM hospitalization of T1DM 

patients) (3 children and patients) (3 children and 

1 adolescent), but not in 1 adolescent), but not in 

T2DM.T2DM.

Hospitalization for Hypoglycaemia for Patients with T1DM, 

DiCARE 2006-2007
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Summary -1
•• In this registry, 74.0 % had type 1, 18.0 % had type 2 and In this registry, 74.0 % had type 1, 18.0 % had type 2 and 

8.0% had other types of DM.8.0% had other types of DM.

•• T2DM is only noted in patients from 7 years onwardsT2DM is only noted in patients from 7 years onwards

•• The mean HbA1c level for T1DM and T2DM were far from The mean HbA1c level for T1DM and T2DM were far from 

target.target.

• Only about one third of patients were on intensive regimen 
(30.0%,43.3% and 43.8% in the young children, children 
and adolescents respectively).

•• About About ¼¼ of T2DM of T2DM ((23.0%)23.0%) patients were solely on insulin patients were solely on insulin 

injection.injection.



Summary - 2

•• Very few Very few (15.1% of T1DM) (1.4% of T2DM) patients patients 

attended diabetes campattended diabetes camp

�� Hospitalization for DKA was only observed in T1DM, Hospitalization for DKA was only observed in T1DM, (4.0% 
of the young children, 5.2% of children, 2.1% of 
adolescents) , and noted to be more common in children < , and noted to be more common in children < 
13 years old.13 years old.

�� Hypoglycemia requiring hospitalization Hypoglycemia requiring hospitalization occuredoccured in 4.4% of in 4.4% of 
T1DM T1DM (3 children and 1 adolescent); none in T2DM ; none in T2DM 
patients.patients.



Conclusion:

The poor The poor glycaemicglycaemic control was likely due to the lack of control was likely due to the lack of 

intensification of therapy, intensification of therapy, ieie the insulin regimen in T1DM the insulin regimen in T1DM 

and the delay in initiation of insulin in T2DM.and the delay in initiation of insulin in T2DM.

Other factors contributing to the poor Other factors contributing to the poor glycaemicglycaemic control and control and 

hospitalizations for DKA/hypos include lack of self hospitalizations for DKA/hypos include lack of self 

monitoring practice and lack of resources to provide monitoring practice and lack of resources to provide 

diabetes education and activities (diabetes education and activities (egeg, diabetes camp), diabetes camp)

Despite Despite having comparable HbA1c, DKA and severe having comparable HbA1c, DKA and severe 

hypoglycemia appeared to be more common in children hypoglycemia appeared to be more common in children 

aged <13 years, indicating that this age group may needaged <13 years, indicating that this age group may need

extra extra attention besides general effort to improve attention besides general effort to improve 

glycaemicglycaemic control for children and adolescents.control for children and adolescents.



Thank You


