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Two examples used in this talk

I Danish National Diabetes Register

I established 2006
I covers entire Danish population 1995–2012 incl.
I 450,000 persons with DM, 300,000 alive 2012

I Swedish National Diabetes Register

I established 1996
I coverage:

2000: 50,000 ptt
2005: 150,000 ptt
2010: 300,000 ptt
2015: 350,000 ptt ≈ 88% of all
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What is a diabetes register?

Two different types of registers:

1. Demographic surveillance register (DK)
I All cases of DM in the population
I Only dates of:

birth, diagnosis, death

2. Clinical quality register (SE)
I Not complete w.r.t. cases of DM
I Clinical information is collected regularly (e.g. annually)

HbA1c, HDL, BMI, . . .
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Different registers — different purposes

I Demographic register:
I Surveillance of the diabetes occurrence in the entire population
I Size of and changes in:

I prevalence
I incidence
I mortality
I co-morbidity

I Clinical register:
I Surveillance of treatment quality

(for those in the register)
I Size of and changes in:

I Proportion of patients treated according to guidelines
I Distribution of and changes in clinical parameters:

HbA1c, Blood pressure, Cholesterol . . .
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Practical issues

I Linking information from different sources:

I Cause of death register
I Health care usage register
I Medicine purchase register

I Denmark & Sweden (+N+FI+IS) have unique person-id used
for this

I . . . including data-bases from primary care

I Clinical registers requires data-collection from primary care

I . . . by web or by automated data transfer

6/ 26



Practical issues

I Linking information from different sources:

I Cause of death register
I Health care usage register
I Medicine purchase register

I Denmark & Sweden (+N+FI+IS) have unique person-id used
for this

I . . . including data-bases from primary care

I Clinical registers requires data-collection from primary care

I . . . by web or by automated data transfer

6/ 26



Practical issues

I Linking information from different sources:

I Cause of death register
I Health care usage register
I Medicine purchase register

I Denmark & Sweden (+N+FI+IS) have unique person-id used
for this

I . . . including data-bases from primary care

I Clinical registers requires data-collection from primary care

I . . . by web or by automated data transfer

6/ 26



Practical issues

I Linking information from different sources:

I Cause of death register
I Health care usage register
I Medicine purchase register

I Denmark & Sweden (+N+FI+IS) have unique person-id used
for this

I . . . including data-bases from primary care

I Clinical registers requires data-collection from primary care

I . . . by web or by automated data transfer

6/ 26



Practical issues

I Linking information from different sources:

I Cause of death register
I Health care usage register
I Medicine purchase register

I Denmark & Sweden (+N+FI+IS) have unique person-id used
for this

I . . . including data-bases from primary care

I Clinical registers requires data-collection from primary care

I . . . by web or by automated data transfer

6/ 26



Practical issues

I Linking information from different sources:

I Cause of death register
I Health care usage register
I Medicine purchase register

I Denmark & Sweden (+N+FI+IS) have unique person-id used
for this

I . . . including data-bases from primary care

I Clinical registers requires data-collection from primary care

I . . . by web or by automated data transfer

6/ 26



Practical issues

I Linking information from different sources:

I Cause of death register
I Health care usage register
I Medicine purchase register

I Denmark & Sweden (+N+FI+IS) have unique person-id used
for this

I . . . including data-bases from primary care

I Clinical registers requires data-collection from primary care

I . . . by web or by automated data transfer

6/ 26



Practical issues

I Linking information from different sources:

I Cause of death register
I Health care usage register
I Medicine purchase register

I Denmark & Sweden (+N+FI+IS) have unique person-id used
for this

I . . . including data-bases from primary care

I Clinical registers requires data-collection from primary care

I . . . by web or by automated data transfer

6/ 26



Practical issues

I Linking information from different sources:

I Cause of death register
I Health care usage register
I Medicine purchase register

I Denmark & Sweden (+N+FI+IS) have unique person-id used
for this

I . . . including data-bases from primary care

I Clinical registers requires data-collection from primary care

I . . . by web or by automated data transfer

6/ 26



Current situation

I Denmark:

I a demographic register updated till 2012
based on existing registers:

I Health services
I Prescriptions
I Hospitalizations

I a rudimentary clinical register (resembling the Swedish)

I Sweden:

I no comprehensive demographic register
I an almost complete clinical register

I Examples of results from both registers
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Swedish NDR: Quality assurance

Swedish law no. 787 (1996):

§31 The quality of health care should be developed and assured
systematically and continually.
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Patient record systems (PRS) / Quality registers

I PRS not facilitated for analysis of quality improvement
I Quality registers has been developed to fill this gap
I Useful for multiple purposes:

I quality control at local level
I comparisons
I general health planning and management
I clinical research

I Open report to meet the public demand for transparency
I Developed and managed by the professional groups using them
I All registers contain individual-based data on problems or

diagnoses, treatment interventions and outcomes
I Protected with same standards as medical records regarding

confidentiality and data handling
9/ 26



Patient record systems (PRS) / Quality registers

I PRS not facilitated for analysis of quality improvement
I Quality registers has been developed to fill this gap
I Useful for multiple purposes:

I quality control at local level
I comparisons
I general health planning and management
I clinical research

I Open report to meet the public demand for transparency
I Developed and managed by the professional groups using them
I All registers contain individual-based data on problems or

diagnoses, treatment interventions and outcomes
I Protected with same standards as medical records regarding

confidentiality and data handling
9/ 26



Patient record systems (PRS) / Quality registers

I PRS not facilitated for analysis of quality improvement
I Quality registers has been developed to fill this gap
I Useful for multiple purposes:

I quality control at local level
I comparisons
I general health planning and management
I clinical research

I Open report to meet the public demand for transparency
I Developed and managed by the professional groups using them
I All registers contain individual-based data on problems or

diagnoses, treatment interventions and outcomes
I Protected with same standards as medical records regarding

confidentiality and data handling
9/ 26



Patient record systems (PRS) / Quality registers

I PRS not facilitated for analysis of quality improvement
I Quality registers has been developed to fill this gap
I Useful for multiple purposes:

I quality control at local level
I comparisons
I general health planning and management
I clinical research

I Open report to meet the public demand for transparency
I Developed and managed by the professional groups using them
I All registers contain individual-based data on problems or

diagnoses, treatment interventions and outcomes
I Protected with same standards as medical records regarding

confidentiality and data handling
9/ 26



Patient record systems (PRS) / Quality registers

I PRS not facilitated for analysis of quality improvement
I Quality registers has been developed to fill this gap
I Useful for multiple purposes:

I quality control at local level
I comparisons
I general health planning and management
I clinical research

I Open report to meet the public demand for transparency
I Developed and managed by the professional groups using them
I All registers contain individual-based data on problems or

diagnoses, treatment interventions and outcomes
I Protected with same standards as medical records regarding

confidentiality and data handling
9/ 26



Patient record systems (PRS) / Quality registers

I PRS not facilitated for analysis of quality improvement
I Quality registers has been developed to fill this gap
I Useful for multiple purposes:

I quality control at local level
I comparisons
I general health planning and management
I clinical research

I Open report to meet the public demand for transparency
I Developed and managed by the professional groups using them
I All registers contain individual-based data on problems or

diagnoses, treatment interventions and outcomes
I Protected with same standards as medical records regarding

confidentiality and data handling
9/ 26



Patient record systems (PRS) / Quality registers

I PRS not facilitated for analysis of quality improvement
I Quality registers has been developed to fill this gap
I Useful for multiple purposes:

I quality control at local level
I comparisons
I general health planning and management
I clinical research

I Open report to meet the public demand for transparency
I Developed and managed by the professional groups using them
I All registers contain individual-based data on problems or

diagnoses, treatment interventions and outcomes
I Protected with same standards as medical records regarding

confidentiality and data handling
9/ 26



Patient record systems (PRS) / Quality registers

I PRS not facilitated for analysis of quality improvement
I Quality registers has been developed to fill this gap
I Useful for multiple purposes:

I quality control at local level
I comparisons
I general health planning and management
I clinical research

I Open report to meet the public demand for transparency
I Developed and managed by the professional groups using them
I All registers contain individual-based data on problems or

diagnoses, treatment interventions and outcomes
I Protected with same standards as medical records regarding

confidentiality and data handling
9/ 26



Patient record systems (PRS) / Quality registers

I PRS not facilitated for analysis of quality improvement
I Quality registers has been developed to fill this gap
I Useful for multiple purposes:

I quality control at local level
I comparisons
I general health planning and management
I clinical research

I Open report to meet the public demand for transparency
I Developed and managed by the professional groups using them
I All registers contain individual-based data on problems or

diagnoses, treatment interventions and outcomes
I Protected with same standards as medical records regarding

confidentiality and data handling
9/ 26



Patient record systems (PRS) / Quality registers

I PRS not facilitated for analysis of quality improvement
I Quality registers has been developed to fill this gap
I Useful for multiple purposes:

I quality control at local level
I comparisons
I general health planning and management
I clinical research

I Open report to meet the public demand for transparency
I Developed and managed by the professional groups using them
I All registers contain individual-based data on problems or

diagnoses, treatment interventions and outcomes
I Protected with same standards as medical records regarding

confidentiality and data handling
9/ 26



Patient record systems (PRS) / Quality registers

I PRS not facilitated for analysis of quality improvement
I Quality registers has been developed to fill this gap
I Useful for multiple purposes:

I quality control at local level
I comparisons
I general health planning and management
I clinical research

I Open report to meet the public demand for transparency
I Developed and managed by the professional groups using them
I All registers contain individual-based data on problems or

diagnoses, treatment interventions and outcomes
I Protected with same standards as medical records regarding

confidentiality and data handling
9/ 26



Patient record systems (PRS) / Quality registers

I PRS not facilitated for analysis of quality improvement
I Quality registers has been developed to fill this gap
I Useful for multiple purposes:

I quality control at local level
I comparisons
I general health planning and management
I clinical research

I Open report to meet the public demand for transparency
I Developed and managed by the professional groups using them
I All registers contain individual-based data on problems or

diagnoses, treatment interventions and outcomes
I Protected with same standards as medical records regarding

confidentiality and data handling
9/ 26



Key points for success:

I (small country)

I uniform health care system

I long tradition of nation-wide registries

I personal identification number

I reporting to/for data providers

I reporting to/for patients

I reporting to/for policy makers
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Swedish NDR: Registered items

Date of registration Caregiver code Person id

Year of diabetes
diagnosis

HbA1c Micro- & macro
albuminuria

Type of diabetes Diabetes treatment S-creatinine

Height & weight Blood pressure IHD (date)

Waist circumference Anti-hypertensive treat-
ment

Stroke (date)

Smoking habits Blood lipid level Retinal image (date)

Physical activity Lipid-lowering treatment Visual impairment

Severe hypoglycaemia Aspirin treatment Foot examination

Amputation

11/ 26



Swedish NDR: Registered items

Date of registration Caregiver code Person id

Year of diabetes
diagnosis

HbA1c Micro- & macro
albuminuria

Type of diabetes Diabetes treatment S-creatinine

Height & weight Blood pressure IHD (date)

Waist circumference Anti-hypertensive treat-
ment

Stroke (date)

Smoking habits Blood lipid level Retinal image (date)

Physical activity Lipid-lowering treatment Visual impairment

Severe hypoglycaemia Aspirin treatment Foot examination

Amputation

11/ 26



SE-NDR: Trends in HbA1c

Årsrappor t 2013 |  21

HbA1c-trenden

De senaste åren har vi haft en stillaliggande eller till och 
med negativ trend vad gäller HbA1c. Denna negativa 
trend är nu bruten, år 2013 (Figur 20–24). Detta gäller 
för samtliga patientgrupper, förutom patienter med typ 
2 diabetes och kort duration på medicinklinikerna, vil-
ket kan avspegla att relativt färre (och sannolikt sjukare) 
patienter med typ 2 numera går på medicin klinikerna. Vi 
ser således positiv HbA1c-trend både för typ 1 och för 
hela primärvården.
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Figur 22. Andel HbA1c < 52 (mmol/mol). 
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Figur 23. Andel HbA1c >73 (mmol/mol). 
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Figur 24. Andel HbA1c < 52 (mmol/mol) bland 
patienter < 70 år och med diabetesduration 0–3 år.
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Unga vuxna med diabetes typ 1
De har högt HbA1c och behandlas ofta  
med insulinpump

De allra yngsta personerna med diabetes typ 1 har de 
absolut högsta HbA1c-värdena i NDR, men även här ser 
vi en positiv trend för år 2013. Hos de unga vuxna blir 
HbA1c-värdena sen succesivt lägre under de första 10 åren 
i NDR (Figur 25–26). Dessa unga patienter är också de 
som oftast har behandling med insulinpump, 30% av 
kvinnorna 18–21 år har pump. Detta är ju också ett 
resultat av att fler och fler barn behandlas med pump. 
Figur 27–29 visar tydligt att för dessa personer går tren-
den åt rätt håll både vad gäller andelen som har ett 
HbA1c under 52 och det är också färre som har ett högt 
HbA1c-värde, över 70, men 12% har dessutom ett blod-
tryck över 130/80 och fortfarande röker 15% i denna 
åldersgrupp. Här har vi en mycket stor utmaning att 
anpassa vården och ge förutsättningar för bättre resultat 
hos dess unga personer.
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Figur 25. Medelvärde för HbA1c (mmol/mol) i olika 
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Figur 26. Andel med insulinpump i olika åldersgrupper.
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Diabetesbehandling
Många i primärvården har 
endast kostbehandling

För patienter i primärvården minskar andelen som 
endast har kostbehandling mot diabetes men fortfarande 
har var femte patient det. Även bland patienter med typ 2 
diabetes, yngre än 70 år och med diabetesduration  
kortare än 3 år är andelen kostbehandlade relativt hög, 
nästan 30%, vilket kan tyda på att behandlingen inte är 
tillräckligt intensiv redan från början. Hos patienter med 
typ 2 diabetes vid medicinkliniker rapporteras nu att 
drygt 9% behandlas med GLP-1-receptoragonister. Detta 
innebär att andelen patienter med tablettbehandling endast 
eller i kombination med insulin har minskat.  
I primärvården används GLP-1-receptoragonister fortfa-
rande bara i en försvinnande liten andel av patienterna, 
medan antalet patienter med tablettbehandling har ökat 
tydligt och andelen kostbehandlade sakta minskar.
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Figur 30. Fördelning av diabetesbehandling. 
Primärvården.

%

20132012201120102009

25
,3

24
,8

24
,2

23
,0

22
,6

44
,5 45

,3 46
,3 47

,2 47
,5

12
,6

12
,3

12
,1

12
,6

12
,2

17
,6

17
,6

17
,1

16
,3

16
,2

0,1 0,1 0,3 0,9 1,6

Källa: NDR – Nationella Diabetesregistret.

0

20

40

60

80

100

Tabletter 
och insulin

Insulin enbartTabletter enbartEnbart kost
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Majoriteten av patienter med typ 2 diabetes har 
insulinbehandling efter 15 års diabetsduration

Som tidigare ökar andelen patienter med kombinations-
behandling (tabletter och insulin) eller insulinbehand-
ling med stigande diabetesduration (Figur 33). Efter 15 års 
diabetesduration har 56% av patienterna i primärvården 
någon av dessa behandlingar. Bland patienter med typ 2 
diabetes och bristande metabol kontroll (HbA1c >73 
mmol/mol) har flertalet insulinbehandling eller kombi-
nationsbehandling (Figur 35).

Kortare tid till farmakologisk behandling  
vid typ 2 diabetes

Kost och motion är hörstenarna i behandlingen vid typ 2 
diabetes, men det är viktigt att nå uppsatta mål tidigt 
och nu rekommenderas tablettbehandling (i första hand 
Metformin) tidigt i sjukdomsförloppet. I NDR ser vi att 
tiden från sjudkomsdebut tills en farmakologisk behand-
ling påbörjas blir allt kortare, vilket överensstämmer 
med rekommendationerna i riktlinjerna.
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DK-NDR: Changes in prevalence 1995–2012
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What drives the increasing prevalence in DK?

I Changing rates in period 1995–2012:

Diabetes incidence 3.5%/year
Mortality (DM) –4.5%/year
Mortality (no DM) –3.5%/year

I Increasing incidence increases prevalence
I Decreasing mortality among DM ptt. increases prevalence
I There is not balance between incidence and mortality in 1995

— so stability in rates will also increase rates.
I Which is the more important force?
I Use rates from the register and predict using different

scenarios.
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Persons in 1 year class (1000s)
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DK-NDR: Lifetime risk of diabetes and cancer
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Lifetime risks
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Demographic changes in DM & Cancer 1995–2012

I Changing rates in period 1995–2012:

Diabetes incidence 4%/year
Cancer incidence 2%/year
Mortality –4%/year

I Changing life-time risk 1995–2012:

+20% Ca | DM +50% Ca | DM

Diabetes 19% to 38% 19% to 38% 19% to 38%
Cancer 32% to 46% 33% to 48% 34% to 50%
DM + Ca 6% to 18% 6% to 20% 7% to 22%
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What have we learned?

I DK: about the demographic aspects of diabetes:
I prevalence
I incidence
I mortality among DM patients

I SE: about the clinical features of diabetes patients
I HbA1c - trends
I Coverage of pharmacological treatment
I . . .

I Recording of how numbers and status of diabetes patients
develop is the key to:

I population surveillance of DM
I treatment improvement for patients
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