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A historical view 

1645 Church files 
    1769 The first census of the Danish Kingdom 
        1856 The first disease registry -The Leprosy Registry in Norway 
            1924 National population registry 
                1925 The registry of cerebral palsy 
                    1937 The registry of tuberculosis 
                        1943 Cancer registry 
                             1943 Registry of causes of death 
                                  1953 The central Psychiatric registry 
                                      1968 CPR registry 
                                          1973 The Medical Birth Registry 
                                               1977 The Hospital Discharge Registry 



  

”Perhaps the best population-based data sources are 

the extensive data linkage networks in the 

Scandinavian countries. The availability of such 

registries for the virtually entire population is an 

invaluable resource for epidemiologic investigation” 
 

  Michael S. Kramer Clinical Epidemiology and Biostatistics 1988 



Science 2000; 287 2398-9.  



When the entire….. 

 ”Access to more than 80 medical databases maintained by the 
Danish Board of Health and public hospitals…..(available from 
Statens Serum Institut)” 

 ”120 demografic databases maintained by Statistics Denmark” 
 
 
+ 60 clinical quality databases 



Why is Denmark a cohort? 

•  Establishment of the Danish Civil Registration System in 1968 

•  Long tradition for registration 

•  Public health care system 



The Danish Health Care System 

♦  Population 5.5 million 

♦  Free tax-supported health care for 
♦  Visits at general practitioner 
♦  Visits at specialist 
♦  Admissions to hospital and outpatients visits, 

and 
♦  A part of the costs to drugs is paid 



The Civil Registration System 

•  Period:  1 April 1968 

•  Main variables:   
•  Civil Registration Number 
•  Civil status 
•  Civil Registration Number of father/mother/children 
•  Death data 
•  Immigration 
•  Emigration 

•  Updated daily 

The civil registration number is used in all Danish registries 







Statistics Denmark 

•  Social registries: 
•  Education 
•  Job 
•  Tax 
•  Type and size of housing 



Principles for use: 

1.  All data are stored in Statistics Denmark  

2.  Analysis must be done in Statistics Denmark; 
- or by modem 

3.  Statistics Denmark links the registries and deletes  
the civil registration number 

4.  No access to the civil registration number and paper 
records an thus no possibilities for validation 

5.  The procedure for getting access to the data might  
take up to six months 

6.  Only get data access to projects 





Statens Serum Institut 







MiBa 

•  Contains electronic reports from departments of clinical 
microbiology (DCM) in Denmark since 2010. 

•  Data is owned by the DCMs and use of data must be approved 
by each DCM and the executive committee. 

•  MiBa is a joint national collaboration and the applicant is 
expected to cooperate with all relevant persons in relation to the 
data. 

•  The applicant will be appointed a contact person from each 
DCM that will help interpret the data. 







Risiko, prognose og komplikationer for resistent infektion 

5.000 med resistent E.coli 50.000 populations kontroller 20.000 med følsom E.coli 

CPR-nummer 
Bakteriæmi 
Database 

MiBa 

Landspatientregisteret. 
Alle udskrivelser fra 

hospitaler siden 1977  

Recept database 

Dødsårsagsregisteret. 
Oplysninger om dødsårsag 

siden 1943 

Dansk Blodtransfusions- 
database 

Fødselsregisteret. 
Alle fødsler siden 1973 

LABKA 
Laboratorieundersøgelser 

siden 1997 

Score Database 
Alle tandundersøgelser fra  

den kommunale børnetandpleje 1973 Journalarkiv 

Spørgsskema Patologiske undersøgelser 
og biologisk bank 

Diagnostiske  
undersøgelser 







1.2 million inhabitants of Central 
Denmark Region 

31,500 inhabitants aged 27-79 
years were randomly selected and 

invited to participate in Public 
Health survey in 2006 

21,708 (69%) agreed to participate 
and returned the questionnaire 

21,680 with questionnaire data	  

20,666 were included in the study 
cohort	  

9,792 (31%) refused to participate 

28 with empty questionnaires	  

969 excluded due to surgical intervention 
within 30 days before antibiotic 

prescription; 43 excluded due to missing 
questionnaire dates; 2 died before the start 

of follow-up 

The “How are you?” public health survey 



Antibiotic use according to lifestyle factors among 
participants in the “How are you?” public health survey 

N=20,666 
Two-year rate ratio 

Crude Adjusted 
Smokingδ       
  Non-smoker 15,772 1.00 (Referent) 1.00 (Referent) 
  Smoker 4695  1.19 (1.13 – 1.25) 1.23 (1.17 – 1.29) 
Diet*     
  Healthy 4337  1.00 (Referent) 1.00 (Referent) 
  Unhealthy 15,862  0.92 (0.87 – 0.97) 1.01 (0.95 – 1.06) 
Physical exercise#       
  No exercise 2150 1.15 (1.06 – 1.24) 1.16 (1.08 – 1.25) 
  One day per week 1619 0.90 (0.82 – 0.98) 0.89 (0.82 – 0.98) 
  Two days per week 2243 0.95 (0.88 – 1.03) 0.97 (0.90 – 1.04) 
  Three days per week 2122 0.89 (0.82 – 0.96) 0.91 (0.84 – 0.98) 
  Four days per week 2493 0.90 (0.84 – 0.97) 0.93 (0.86 – 1.00) 
  Five days per week 1262 0.80 (0.73 – 0.89) 0.82 (0.74 – 0.91) 
  Six days per week 2314 0.86 (0.80 – 0.93) 0.86 (0.79 – 0.93) 
  Daily exercise 5961 1.00 (Referent) 1.00 (Referent) 
Alcohol intake†       
  Low 16,716 1.00 (Referent) 1.00 (Referent) 
  Moderate 2226  0.96 (0.89 – 1.03) 0.97 (0.90 – 1.04) 
  High 1214  1.03 (0.94 – 1.12) 1.09 (1.00 – 1.19) 
BMI       
  Underweight 781  1.21 (1.07 – 1.36) 1.14 (0.96 – 1.35) 
  Normal weight 9738  1.00 (Referent) 1.00 (Referent) 
  Overweight 7351  1.00 (0.95 – 1.05) 1.07 (1.02 – 1.13) 
  Obese 2796  1.24 (1.16 – 1.32) 1.27 (1.19 – 1.35) 

Anil et al, Epidemiology  
(in press) 



Antibiotic Use Varies Substantially Among Adults: a Cross-national 
Study from Five European Countries in the ARITMO project 

Anil et al, submittet 



Strengths and limitations of databases as data source 



Strengths  

•  Can be based on already available data 

•  Quick, feasible, less expensive 
•  May be the only ethical or affordable solution 

•  Large sample sizes and long follow-up 
•  May study rare exposures 
•  May study rare or delayed outcomes 



•  Population-based data 
•  Reduce the risk of selection bias and drop-outs 
•  Measure usual clinical practice 

•  Data collected independently of the research project 
•  Reduce the risk of recall or non-response bias, or 

investigator bias 

•  Do include disadvantaged populations 

•  May give results similar to primary data-based research if 
conducted rigorously 



Limitations 

 “Epidemiologists have become so enamoured with 
statistical analysis of the data  that they pay too little 
attention to the validity of the raw data” 
 Gordis Am J Epi. 1979 



Limitations 

•  Possibly lack of completeness and validity 
•  Variation or errors in coding 
•  Incompleteness in coding, especially comorbidities 
•  Limits in the specificity of the available codes 
•  Errors and variation in clinical diagnosis 
→  The validity of registered data often have to be evaluated 



•  Possibly lack of data on confounder variables related to lifestyle, 
patients’ and doctors’ decision making, etc. 

•  Smoking, alcohol, BMI 
•  Socioeconomic variables 
•  Confounding by indication 
•  Healthy user bias 

•  Possibly lack of clinical details since not controlled by researcher 
•  Lab tests, disease location, cancer staging, travel to foreign 

countries, etc.  



Lancet 2004;363:1728-31 


