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I Fit based on log-linear calendar time trend
I Diabetes as primary cause of death relative to all deaths
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Newspaper report

I “Danish males posses scary European record...”
I “...a shadow...from the lacking prevention of diabetes...”
I “There is no doubt that the explanations for enormous

European differences must be sought in differences of
lifestyle...”

I Politiken, 16 July, 2003 (nationwide Danish newspaper),
interview with OB Pedersen, Steno Diabetes Center

I Based on European Men's Health Forum
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Death certi�cates

Available data

I Odense PharmacoEpidemiologic Database (OPED)
I Started in 1992
I Covers Fyns County, Denmark (� 470,000 inhabitants)

I Unique identi�cation of individuals (Civil Registration
Number)

I Date of birth, gender, and death
I Dates of immigration

I All subsidized and prescribed drugs
I Date of redemption
I Unique identi�cation of drugs (ATC-coded – WHO

standard)
I All antidiabetic drugs identi�ed by initial “A10”
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Death certi�cates

I Issued on every death by family doctor
– or hospital doctor if hospitalized

I Mandatory by law
I Coded with ICD-10
I Slight change of coding scheme on Jan 1, 1999: more

than one contributing cause of death
I Linked with OPED, i.e. restricted to deaths on Fyn
I Certi�cates only retrieved for subjects who either

I were treated for diabetes
I or had diabetes on their death certi�cates

Støvring, Vach, et al Is cause of death a useful health indicator?



Diabetes – the killer
Data

Explanations
Summary

Age composition
Overall mortality
Coding practice
Delayed death

The suspects

1. Age composition

2. Overall mortality

3. Coding practice

4. Delayed death

5. Rising diabetes mortality

Støvring, Vach, et al Is cause of death a useful health indicator?



Diabetes – the killer
Data

Explanations
Summary

Age composition
Overall mortality
Coding practice
Delayed death

1: Age

� 95% CI
crude .0860 (.0491; .1228)

adjusted for age .0851 (.0483; .1219)

� is coef�cient of annual rise on log-odds-scale
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The suspects

1. Age – No

2. Overall mortality

3. Coding practice
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5. Rising diabetes mortality
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2: Overall mortality

I Relative increase caused by decreasing number of deaths
overall

I Compare to estimates using population size as
denominator

� 95% CI
Deaths crude .0860 (.0491; .1228)

adjusted for age .0851 (.0483; .1219)
Pop'n size crude .1032 (.0771; .1294)

adjusted for age .0715 (.0457; .0973)

Table: � is coef�cient of annual rise on log-odds-scale
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The suspects

1. Age – No

2. Overall mortality – No

3. Coding practice

4. Delayed death

5. Rising diabetes mortality
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3: Coding practice

1. Diabetes as primary cause of death vs. diabetes as
contributing cause of death

2. Diabetes as cause of death vs. deaths among treated
diabetics
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Primary vs. contributing cause of death

Primary cause of death
Year of death No Yes Total

1993 139 52 191
1994 146 51 197
1995 144 20 164
1996 141 31 172
1997 107 50 157
1998 99 42 141
1999 144 65 209
2000 114 60 174
2001 141 72 213

All with diabetes mentioned on death certi�cate
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Diabetes as cause of death vs. treatment for diabetes
Diabetes as cause of death

No Yes Total
Treatment - + - + - +

1993 2,556 92 27 163 2,583 255
1994 2,540 106 32 163 2,572 269
1995 2,587 99 33 131 2,620 230
1996 2,573 108 32 140 2,605 248
1997 2,416 121 32 125 2,448 246
1998 2,394 131 22 119 2,416 250
1999 2,415 107 41 168 2,456 275
2000 2,315 109 32 141 2,347 250
2001 2,289 110 42 170 2,331 280

Among all deaths
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Trends in diabetes as cause of death and treatment

I Trends with respect to population size

� 95% CI
On certi�cate crude .0083 (-.0053; .0218)

adjusted for age .0058 (-.0075; .0192)
Medication crude .0402 (.0285; .0518)

adjusted for age .0083 (-.0029; .0195)

Table: � is coef�cient of annual rise on log-odds-scale
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Summary: Coding practice

I Dramatic increase only in primary cause
I Parallel increase wrt treatment and cause of death

(primary and contributing)
I Suggests a change towards coding as primary cause
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The suspects

1. Age – No

2. Overall mortality – No

3. Coding practice – Yes

4. Delayed death

5. Rising diabetes mortality
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4: Delayed death

I Is a rising number of deaths always bad?
I Assume:

I constant birth intensity
I constant age speci�c intensity of disease onset
I constant age speci�c mortality among diseased before

1930
I sudden decrease in 1930 in age speci�c mortality
I continuous drop in mortality subsequently

I From public health perspective: Only good things happen
I In this scenario prevalence rises dramatically
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Summary: Delayed death

I Incidence was nearly constant in the study period
I Prevalence was increasing rapidly in the study period
I Too few deaths with diabetes as primary cause of death

! not possible to detect trends in age-strata
I Seems likely that this is a contributing explanation
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The suspects

1. Age – No

2. Overall mortality – No

3. Coding practice – Yes

4. Delayed death – Maybe

5. Rising diabetes mortality – Maybe
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Summary

I Diabetes does kill (some)
I Valid interpretation of cause of death data requires many

assumptions
I age composition
I overall mortality
I coding practice
I past developments

I Useful with supplementing data
I Cannot replace a dedicated database surveying a given

disease
I Database covering

– all diagnosed diabetics
– prospectively including all new diabetes cases
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Thank you for your attention!
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