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Excess mortality due to type 2Excess mortality due to type 2 --diabetes i UKdiabetes i UK

Ref.: BMJ, 9 June 2001, pp1389-1393

n=4842n=4842

19941994--19991999



Complications of type 2 diabetes in Complications of type 2 diabetes in 
Europe and NorwayEurope and Norway

•• CODE 2 data 2002CODE 2 data 2002##

–– 72% at least one complication72% at least one complication

–– 24% both micro24% both micro-- and macrovascular complicationsand macrovascular complications

•• Type 2  diabetes, NORWAY 2004 (age < 75 years)Type 2  diabetes, NORWAY 2004 (age < 75 years)**

–– Metabolic syndrom 79%Metabolic syndrom 79%

–– Cardiovascular disease 30%Cardiovascular disease 30%

–– Retinopathy  15%Retinopathy  15%

–– Microalbuminuria 13%Microalbuminuria 13%

–– Neuropathy 23%Neuropathy 23%
# Massi# Massi--Benedetti  et al Diabetologia may 2002Benedetti  et al Diabetologia may 2002

*Jenssen TG, Tonstad, Claudi T, Midthjell K, Cooper J Diabetes R*Jenssen TG, Tonstad, Claudi T, Midthjell K, Cooper J Diabetes Res es 
Clin Pract 2008 FebClin Pract 2008 Feb



How should we treat diabetes?How should we treat diabetes?

•• Early diagnosisEarly diagnosis

•• Prevent vascular complicationsPrevent vascular complications

–– treat risk factors treat risk factors 

•• Diagnose and treat complications earlyDiagnose and treat complications early



Rosa 1995 Rosa 1995 –– 2005: Alder, vekt og diabetesvarighet2005: Alder, vekt og diabetesvarighet

•• 19951995

–– Health centresHealth centres
•• 22 Rogaland22 Rogaland

•• 11 Salten11 Salten

–– 1470 patients with type 21470 patients with type 2

–– Mean age 69.1 yearsMean age 69.1 years

–– Mean weight 81,1 kgMean weight 81,1 kg

–– Mean dia. duration 6,6 Mean dia. duration 6,6 åårr

–– 45 pas. with T2DM/center45 pas. with T2DM/center

•• 20052005

–– Health centresHealth centres
•• 22 Rogaland22 Rogaland

•• 11 Salten11 Salten

–– 2699 patients with type 22699 patients with type 2

–– Mean age 66,3 yearsMean age 66,3 years

–– Mean weight 86,1 kgMean weight 86,1 kg

–– Mean dia. duration 7,0 Mean dia. duration 7,0 åårr

–– 81 pas. with T2DM/center81 pas. with T2DM/center

Claudi T, Cooper JG, Skogøy K, Hausken MF, Melbye H. Tidskr Nor Lægeforen 1997;117:3661-4.
Cooper JG, Claudi T, Jennum AK,  Hausken MF, Ingskog W, Thue G, Sandberg S. Diabetes Care. 

jan. 2009 



Aldersfordeling i 1995 Aldersfordeling i 1995 (n=1470)(n=1470) og 2005 og 2005 (n=2699)(n=2699)

19951995 20052005

84% 84% øøkning i antall pasienter med type 2kning i antall pasienter med type 2--diabetes som gdiabetes som gåår til r til 
kontroll pkontroll påå legekontorene i Rogaland og Salten fra 1995 til 2005!! legekontorene i Rogaland og Salten fra 1995 til 2005!! 



ROSA ROSA –– Procedures of careProcedures of care

Procedures of careProcedures of care Rosa 1995Rosa 1995

n=1470n=1470

Rosa 2005Rosa 2005

N=2699N=2699

HbAHbA1c1c 88%88% 93%93%

Blood PressureBlood Pressure 86%86% 89%89%

CholesterolCholesterol 50%50% 88%88%

Referral ophthalmologistReferral ophthalmologist 39%39% 76%76%

Foot examinationFoot examination 45%45% 26%26%

Smoking habits Smoking habits 18%18% 57%57%

MicroalbuminMicroalbumin 18%18% 36%36%

HeightHeight 15%15% 43%43%

WeightWeight 42%42% 59%59%

Claudi T, Cooper JG, Skogøy K, Hausken MF, Melbye H. Tidskr Nor Lægeforen 1997;117:3661-4.
Cooper JG, Claudi T, Jennum AK,  Hausken MF, Ingskog W, Thue G, Sandberg S. Diabetes Care. Jan 2009 



Achievement of treatment targets in Primary Achievement of treatment targets in Primary 
Care in Norway Care in Norway 

19951995(n=1470)(n=1470) -- 20052005(n=2699)(n=2699)
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Mean HbAMean HbA 1c1c SBP and Cholesterol  SBP and Cholesterol  

Rosa 1995Rosa 1995

n=1470n=1470

Rosa 2005Rosa 2005

n=2699n=2699

HbAHbA1c   1c   (%)(%) 7.747.74 7.147.14

SBT (mmHg)SBT (mmHg) 150.0150.0 140.4140.4

Kolesterol (mmol/l)Kolesterol (mmol/l) 6.36.3 5.05.0

Claudi T, Cooper JG, SkogClaudi T, Cooper JG, Skogøøy K, Hausken MF, Melbye H. Tidskr Nor Ly K, Hausken MF, Melbye H. Tidskr Nor Læægeforen 1997;117:3661geforen 1997;117:3661--4.4.
Cooper JG, Claudi T, Jenum  AK,  Hausken MF, Ingskog W, Thue G, Cooper JG, Claudi T, Jenum  AK,  Hausken MF, Ingskog W, Thue G, Sandberg S. Diabetes Care. Jan. 2009 Sandberg S. Diabetes Care. Jan. 2009 



Endring i kardiovaskulEndring i kardiovaskul æær risk for r risk for ”” gj.snitts Rosa gj.snitts Rosa 
pasientpasient ”” 1995 og 2005 (UKPDS risk engine) 1995 og 2005 (UKPDS risk engine) 

19951995 20052005



WhatWhat ’’s the cause of the improvement?s the cause of the improvement?

•• Good guidelines?Good guidelines?

–– More intensive treatmentMore intensive treatment

•• New diagnostic criterier 1998?New diagnostic criterier 1998?

•• Earlier diagnosis?Earlier diagnosis?

•• General decrease in BP and cholesterol in the General decrease in BP and cholesterol in the 
population?population?



Achievement of treatment targets in Primary Achievement of treatment targets in Primary 
Care in Norway Care in Norway 

19951995(n=1470)(n=1470) -- 20052005(n=2699)(n=2699)
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Quality of diabetes care (adults) in Quality of diabetes care (adults) in 
hospitals in Norwayhospitals in Norway



Norwegian Adult  Diabetes Register 

Quality assessment

Written informed consent

Primary care, specialists and hospitals



Most important variablesMost important variables

•• Debut, type diabetes, diabetes therapyDebut, type diabetes, diabetes therapy

•• Weight, height, waist circum., BP, exercise, smoking Weight, height, waist circum., BP, exercise, smoking 
habitshabits

•• HbA1c, lipids, kreatinin, microHbA1c, lipids, kreatinin, micro-- og macroalbuminuriog macroalbuminuri

•• Blood pressureBlood pressure--, lipid lowering therapy and ASA , lipid lowering therapy and ASA 

•• Eye and foot examinationEye and foot examination

•• Prevalence of retinopathy and neuropathyPrevalence of retinopathy and neuropathy

•• Prevalence of MI, CVA and amputation Prevalence of MI, CVA and amputation 

•• Serious hypoglycaemiaSerious hypoglycaemia



Norwegian Adult RegisterNorwegian Adult Register

•• Data collectionData collection

–– Integrated part of the clinical processIntegrated part of the clinical process

–– ShouldnShouldn’’t be too timet be too time--consuming for busy consuming for busy 
cliniciansclinicians

–– Data of good qualityData of good quality



Adult diabetes register has Adult diabetes register has 
developed 3 systemsdeveloped 3 systems

•• Primary CarePrimary Care

–– NOKLUS electronic diabetes formNOKLUS electronic diabetes form

•• HospitalsHospitals

–– NOKLUS diabetes programNOKLUS diabetes program

•• WebWeb--based registration modulebased registration module



Primary CarePrimary Care

•• All GPs are offered a diabetes tool that becomes All GPs are offered a diabetes tool that becomes 
an integrated part of the electronic medical recordan integrated part of the electronic medical record

•• Lab. Results transfered automatically to the Lab. Results transfered automatically to the 
diabetes formdiabetes form

•• A note is generated for the chronological electronic A note is generated for the chronological electronic 
medical records.medical records.



Primary care  Primary care  

•• Stage 1 and stage 2 forms Stage 1 and stage 2 forms 
–– Stage 1 triggered automatically when diabetes Stage 1 triggered automatically when diabetes 

patient  seen for the first time patient  seen for the first time 
•• Basic variablesBasic variables

–– Stage 2 is triggered at next visitStage 2 is triggered at next visit
•• Alle the variables in the register.Alle the variables in the register.

•• Updates automaticallyUpdates automatically



Kobling av laboratorieanalyserKobling av laboratorieanalyser





Stage 1 formStage 1 form



Stage 2 formStage 2 form



Data collectionData collection

•• January each yearJanuary each year

–– CD or memory stickCD or memory stick

–– Helsenett (National health network)Helsenett (National health network)



Eksempel fra tilbakemelding  Eksempel fra tilbakemelding  
(ROSa 2005: J. Cooper, T. Claudi)(ROSa 2005: J. Cooper, T. Claudi)

Prosentandel pasienter der prosedyrer er dokumenter t gjortProsentandel pasienter der prosedyrer er dokumenter t gjort
 Dine tall 

(n = 99 ) 
Alle praksiser 

anbefalt gjort hos minst 90 %: Antall pas. %  Gj.snitt (%) 10-90 prosentiler 

Måling av HbA1c 96 97,0 92,2 73,9 - 100,0 

Måling av BT 97 98,0 89,3 66,7 - 100,0 

Måling av total-kolesterol 94 94,9 93,1 75,0 - 100,0 

Måling av HDL-kolesterol 79 79,8 70,7 19,5 - 100,0 

Røykevaner angitt 98 99,0 59,1 16,8 - 87,9 

Vekt angitt  96 97,0 56,5 0,0 - 95,3 

Høyde angitt 98 99,0 43,4 0,0 - 89,2 

     

anbefalt gjort hos minst 75 %     

Undersøkelse av føtter  82 82,8 25,4 0,0 - 59,6 

Undersøkelse av øyebunn 97 98,0 71,2 42,3 - 100,0 

Måling av mikroalbumin 79 79,8 40,2 0,0 - 76,5 

 



Eksempel fra tilbakemelding  Eksempel fra tilbakemelding  
(ROSa 2005: J. Cooper, T. Claudi)(ROSa 2005: J. Cooper, T. Claudi)

MMååloppnloppn ååelseelse
 Dine tall Alle praksiser 

 Antall pas. Gj. snitt Gj. snitt 10-90 prosentiler 

HbA1c  96 7,5 7,1 6,6 - 7,7 

SBT 97 136,6 138,1 129,9 - 147,9 

Total-kolesterol 94 5,1 5,1 4,6 - 5,5 

HDL-kolesterol 79 1,0 1,2 1,0 - 1,4 

Kolesterol/HDL-ratio  78 5,5 4,4 3,6 - 5,7 

   

Prosentandel som har:   % Gj. Snitt (%) 10-90 prosentiler 

HbA1c =< 7,5 % 56 58,3 69,3 46,0 - 91,9 

HbA1c >= 9 % 9 9,4 8,0 0,0 - 18,0 

SBT =< 140 60 61,9 64,5 36,2 - 87,9 

SBT >= 160 7 7,2 14,1 0,0 - 33,3 

Total-kolesterol =< 5,0 53 55,2 51,4 26,2 - 75,0 

Kolesterol/HDL-ratio =< 4,0 66 84,6 55,0 23,6 - 91,1 

HbA1c =< 7,5 %, SBT =< 
140 og  
kolesterol =< 5 

11 11,1 22,9 0,0 - 42,0 

     

Prosentandel røykere 13 13,3 26,7 0,0 - 50,0 



Over to Dr Magne RekdalOver to Dr Magne Rekdal


