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eTable 1 ICD-codes of disorders and subclassifications. 

Disorder ICD-8 ICD-10 

Epilepsy 345.xx, excl. 345.29 G40 

Epilepsy subtype   

   Focal onset seizures 345.30, 345.31, 345.38, 345.39 G40.0, G40.1, G40.2 

   Generalized seizures 345.09, 345.10, 345.11 G40.3 

   Other/unspecified 345.18, 345.19, 345.99 G40.4, G40.5, G40.6, G40.7, G40.8, G40.9 

Seizures 345.29, 780.29 G40.6, G41, R56 excl. R56.0, R56.0A, R56.8C, 

R56.8G 

Depression 296.09, 296.29, 298.09, 300.49 F32-F33 

Depression severity   

   Mild  F32.0, F32.00, F32.01, F33.0, F33.00, F33.01 

   Moderate  FF32.1, F32.10, F32.11, F33.1, F33.10, F33.11 

   Severe  F32.2, F32.3, F32.30, F32.31, F33.2, F33.3, 

F33.30, F33.31 

   Unspecified  F32.8, F32.9, F33.8, F33.9 

Asthma 493.xx J45, excl. DJ450A and DJ451A 

Schizophrenia 295.xx F20 

Bipolar disorder 296.19, 296.39 DF30.0–DF31.6, DF38.00 

Alcohol abuse 291.xx, 303.xx F10 

Drug abuse 304.xx F11-16, F18-19 

 

  



eTable 2 Charlson Comorbidity Index. 

Information on comorbid conditions was obtained from hospital diagnoses (main and auxiliary) recorded in the Danish National 

Patient Registry with an admission date before index date (date of diagnosis for the index person or matching date for persons in the 

reference group). Diagnostic codes used and points assigned for each comorbid disease are listed in the table below. The Charlson 

Comorbidity Index (CCI) score was computed so that an individual with diagnoses of both mild and severe versions of the same 

disease only received points for the most severe category (Diabetes I and II vs. diabetes with end-organ damage; Mild liver disease 

vs. moderate to severe liver disease; Any tumor vs. metastatic solid tumor). For all analyses, the CCI score was included as a 

categorical variable grouped into scores of 0, 1, 2, 3 or more than 4 points. 

 

Disorder ICD-8 ICD-10 Points 

Myocardial infarction  410  I21, I22, I23  1  

Congestive heart failure  
427.09, 427.10, 427.11, 427.19, 428.99, 
782.49  

I50, I11.0, I13.0, I13.2  1  

Peripheral vascular disease  440, 441, 442, 443, 444, 445  I70, I71, I72, I73, I74, I77  1  

Cerebrovascular disease  430-438  I60-I69, G45, G46  1  

Dementia  290.09-290.19, 293.09  F00-F03, F05.1, G30  1  

Chronic pulmonary disease  490-493, 515-518  
J40-J47, J60-J67, J68.4, J70.1, J70.3, 
J84.1, J92.0, J96.1, J98.2, J98.3 

1  

Connective tissue disease  712, 716, 734, 446, 135.99  
M05, M06, M08, M09, M30, M31, M32, 
M33, M34, M35, M36, D86  

1  

Ulcer disease  530.91, 530.98, 531-534  K22.1, K25-K28  1  

Mild liver disease  571, 573.01, 573.04  
B18, K70.0-K70.3, K70.9, K71, K73, 
K74, K76.0  

1  

Diabetes I and II  
249.00, 249.06, 249.07, 249.09, 250.00, 
250.06, 250.07, 250.09  

E10.0, E10.1, E10.9, E11.0, E11.1, 
E11.9  

1  

Hemiplegia  344  G81, G82  2  

Moderate to severe renal disease  
403, 404, 580-584, 590.09, 593.19, 
753.10-753.19, 792   

I12, I13, N00-N05, N07, N11, N14, 
N17-N19, Q61 

2  

Diabetes with end-organ damage  
249.01-249.05, 249.08, 250.01-250.05, 
250.08  

E10.2-E10.8, E11.2-E11.8  2  

Any tumor  140-194  C00-C75  2  

Leukemia  204-207  C91-C95  2  

Lymphoma  200-203, 275.59  C81-C85, C88, C90, C96  2  

Moderate to severe liver disease  
070.00, 070.02, 070.04, 070.06, 070.08, 
573.00, 456.00-456.09  

B15.0, B16.0, B16.2, B19.0, K70.4, 
K72, K76.6, I85  

3  

Metastatic solid tumor  195-198, 199  C76-C80  6  

AIDS  079.83  B21-B24  6  

 

 

  



eTable 3 Adjusted Hazard ratios of epilepsy after asthma compared to matched reference population. 

 Persons in cohort, n IR of epilepsy (95% 
CI)a 

HR (95% CI)b aHR (95% CI)c 

No asthmad 1,751,084 7.4 (7.1-7.5) 1 (ref) 1 (ref) 

Asthma 349,791 11.5 (11.2-11.8) 1.59 (1.54-1.64) 1.48 (1.44-1.53) 

Age group, yearse Persons with asthma, n   

   1 (ref) 1 (ref) 

   0 to 19 152,473    10.3 (9.9-10.7) 1.73 (1.65-1.82) 1.67 (1.59-1.75) 

   20 to 39 56,002 9.0 (8.3-9.7) 1.89 (1.73-2.07) 1.70 (1.55-1.87) 

   40 to 59 65,698 12.4 (11.6-13.2) 1.49 (1.39-1.61) 1.27 (1.18-1.37) 

   60 to 79 63,597 19.3 (18.0-20.6) 1.48 (1.37-1.59) 1.29 (1.19-1.39) 

   80+ 12,021 24.0 (19.4-29.3) 1.50 (1.21-1.88) 1.39 (1.11-1.74) 

 

aIR= Incidence rate of event per 10,000 person-years. 
bUnadjusted. 
cAdjusted for Charlson Comorbidity Index, substance abuse, and calendar year. 

dPersons without asthma at index date matched on sex and age at index date. 
eAge at index date. 

 

 

  



eTable 4 Adjusted Hazard ratios of depression after asthma compared to matched reference population. 

 Persons in cohort, n IR of depression (95% 
CI)a 

HR (95% CI)b aHR (95% CI)c 

No asthmad 1,738,382 13.9 (13.6-14.2) 1 (ref) 1 (ref) 

Asthma 347,319 23.4 (22.9-23.9) 1.73 (1.67-1.76) 1.63 (1.59-1.67) 

Age group, yearse Persons with asthma, n   

   1 (ref) 1 (ref) 

   0 to 19 153,776 17.5 (18.0-19.1) 1.72 (1.65-1.78) 1.68 (1.62-1.75) 

   20 to 39 55,143 34.4 (33.1-35.7) 1.83 (1.75-1.93) 1.75 (1.67-1.84) 

   40 to 59 64,189 24.9 (23.8-26.1) 1.79 (1.70-1.89) 1.62 (1.54-1.71) 

   60 to 79 62,049 24.1 (22.6-25.6) 1.46 (1.37-1.57) 1.35 (1.26-1.45) 

   80+ 11,819 27.8 (22.9-33.5) 1.23 (1.01-1.52) 1.20 (0.99-1.49) 

 
aIR= Incidence rate of event per 10,000 person-years. 
bUnadjusted. 
cAdjusted for Charlson Comorbidity Index, substance abuse, and calendar year. 

dPersons without asthma at index date matched on sex and age at index date. 
eAge at index date. 

 



eTable 5 Adjusted Hazard ratios of asthma after epilepsy or depression, compared to matched reference populations.f 

 

 Persons in cohort, n IR (95% CI)* HR (95% CI)b aHR (95% CI)c 

No epilepsyd 671,295 15.6 (15.4-15.9) 1 (ref) 1 (ref) 

Epilepsy 134,259 24.8 (24.0-25.6) 1.63 (1.58-1.69) 1.54 (1.49-1.60) 

     

No depressione 1,053,125 16.9 (16.6-17.1) 1 (ref) 1 (ref) 

Depression 210,625 27.7 (27.0-28.5) 1.65 (1.60-1.70) 1.47 (1.43-1.53) 

 
aIR= Incidence rate of event per 10,000 person-years. 
bUnadjusted. 
cAdjusted for Charlson Comorbidity Index, substance abuse, and calendar year. 

dPersons without epilepsy at index date matched on sex and age at index date. 
ePersons without depression at index date matched on sex and age at index date. 
fThe study populations for these analyses were generated in the same manner as described in eFigure 1 for the study populations 

created for the analyses of the reverse associations, but with exclusion of persons with the relevant exposure- and outcome disorders 

prior to exclusion date. 

 

  



eTable 6 Adjusted Hazard ratios of depression after epilepsy compared to matched references with interaction 

parameters. 

 Persons with 
epilepsy, n 

IR of depression 
(95% CI)a 

aHR (95% CI)b Interaction 
parameter (95% CI) 

P-value 

Sex      

   Male 74,373 24.6 (23.5-25.7) 1.93 (1.83-2.04) 1 (ref)  

   Female 64,641 37.0 (35.6-38.4) 1.86 (1.78-1.95) 0.98 (0.91-1.04) .47 

CCIc score     

   0 89,942 28.7 (27.8-29.6) 1.96 (1.89-2.04) 1 (ref)  

   1 22,798 38.2 (35.4-41.2) 1.42 (1.29-1.57) 0.76 (0.69-0.85) 

0.007 
   2 12,373 38.7 (34.1-43.7) 1.82 (1.55-2.14) 0.95 (0.81-1.11) 

   3 6,395 35.1 (28.4-42.9) 1.56 (1.18-2.07) 0.79 (0.60-1.03) 

   4+ 7,506 47.1 (38.3-57.3) 1.70 (1.26-2.29) 0.92 (0.69-1.22) 

Substance abuse      

   No 124,418 28.0 (27.1-28.9) 1.93 (1.87-2.01) 1 (ref)  

   Yes 14,596 60.6 (56.3-65.1) 1.39 (1.24-1.55) 0.74 (0.66-0.84) < 0.001 

Calendar year      

   1980-1984 14,695 17.3 (13.3-22.3) 2.81 (1.99-4.10) 1.86 (1.33-2.60) 

< 0.001 

   1985-1989 26,253 6.5 (5.0-8.4) 1.78 (1.30-2.44) 0.91 (0.67-1.22) 

   1990-1994 39,730 6.7 (5.4-8.2) 1.66 (1.30-2.12) 0.82 (0.65-1.04) 

   1995-1999 56,681 28.4 (26.2-30.8) 2.41 (2.17-2.67) 1.32 (1.18-1.48) 

   2000-2004 70,581 33.2 (31.0-35.4) 1.95 (1.80-2.12) 1.10 (1.00-1.22) 

   2005-2009 81,557 37.7 (35.6-39.9) 1.89 (1.76-2.03) 1.07 (0.97-1.17) 

   2015-2016 84,800 32.8 (30.0-35.7) 1.65 (1.48-1.77) 0.91 (0.81-1.02) 

   2010-2014 89,030 38.4 (36.4-40.4) 1.84 (1.73-1.96) 1 (ref)  

 
aIR= Incidence rate of depression per 10,000 person-years. 
bAll estimates adjusted for the remaining variables. 
cCCI=Charlson Comorbidity Index. 

 

  



eTable 7 Adjusted Hazard ratios of epilepsy after depression compared to matched references with interaction 

parameters. 

 Persons with 
depression, n 

IR of epilepsy (95% 
CI)a 

aHR (95% CI)b Interaction 
parameter (95% CI) 

P-value 

Sex      

   Male 81,561 24.2 (23.1-25.4) 2.33 (2.20-2.49) 1 (ref)  

   Female 138,429 17.8 (17.1-18.5) 2.38 (2.26-2.51) 1.02 (0.94-1.10) 0.68 

CCIc score     

   0 166,908 17.3 (16.6-18.0) 2.52 (2.40-2.64) 1 (ref)  

   1 28,909 30.3 (28.1-32.9) 1.95 (1.75-2.17) 0.79 (0.71-0.89) 

< 0.001 
   2 13,726 30.7 (27.1-34.9) 1.82 (1.55-2.09) 0.69 (0.59-0.81) 

   3 5,258 49.3 (41.0-58.9) 1.76 (1.39-2.24) 0.72 (0.57-0.91) 

   4+ 5,189 60.2 (50.1-71.9) 2.05 (1.62-2.63) 0.80 (0.63-1.02) 

Substance abuse      

   No 185,491 17.3 (16.6-17.9) 2.47 (2.37-2.58) 1 (ref)  

   Yes 34,499 36.3 (34.2-38.7) 1.79 (1.60-2.00) 0.73 (0.65-0.83) < 0.001 

Calendar year      

   1980-1984 13,232 16.5 (12.4-21.6) 2.11 (1.45-3.06) 1.15 (0.82-1.62) 

< 0.001 

   1985-1989 21,097 14.7 (12.1-17.6) 2.10 (1.64-2.71) 1.04 (0.82-1.32) 

   1990-1994 26,848 17.4 (14.7-19.9) 2.56 (2.09-3.13) 1.21 (1.00-1.48) 

   1995-1999 51,631 25.2 (22.9-27.8) 2.52 (2.22-2.87) 1.23 (1.07-1.42) 

   2000-2004 83,479 26.8 (24.2-28.0) 2.46 (2.23-2.70) 1.16 (1.03-1.30) 

   2005-2009 119,360 23.9 (22.5-25.4) 2.63 (2.42-2.85) 1.20 (1.09-1.33) 

   2015-2016 162,659 12.9 (11.3-14.9) 2.04 (1.80-2.30) 0.87 (0.76-0.99) 

   2010-2014 158,026 18.2 (17.1-19.3) 2.21 (2.05-2.39) 1 (ref)  

 
aIR= Incidence rate of epilepsy per 10,000 person-years. 
bAll estimates adjusted for the remaining variables. 
cCCI=Charlson Comorbidity Index. 

 

 

  



eTable 8 Adjusted Hazard ratios of depression after epilepsy and vice versa, compared to matched reference 

populations (sensitivity analysis with adjustment for socioeconomic status).  

 Persons in cohort, n IR (95% CI)* HR (95% CI)b aHR (95% CI)c 

No epilepsyd 543,549 16.59 (16.34-16.99) 1 (ref) 1 (ref) 

Epilepsy 118,329 34.39 (33.32-35.49) 2.06 (1.98-2.14) 1.76 (1.68-1.83) 

     

No depressione 943,479 7.46 (7.27-7.64) 1 (ref) 1 (ref) 

Depression 202,085 20.57 (19.58-21.54) 2.79 (2.68-2.90) 2.30 (2.20-2.41) 

 
aIR= Incidence rate of event per 10,000 person-years. 
bUnadjusted. 
cAdjusted for Charlson Comorbidity Index, substance abuse, and calendar year. 

dPersons without epilepsy at index date matched on sex and age at index date. 
ePersons without depression at index date matched on sex and age at index date. 

  



eTable 9 Adjusted Hazard ratios of depression after epilepsy and vice versa, compared to matched reference 

populations (sensitivity analysis with no censoring for schizophrenia or bipolar disorder).  

 Persons in cohort, n IR (95% CI)* HR (95% CI)b aHR (95% CI)c 

No epilepsyd 704,320 14.6 (14.4-14.8) 1 (ref) 1 (ref) 

Epilepsy 140,864 30.4 (29.5-31.3) 2.18 (2.10-2.25) 1.91 (1.85-1.98) 

     

No depressione 1,128,740 7.8 (7.6-8.0) 1 (ref) 1 (ref) 

Depression 225,748 20.2 (19.6-20.9) 2.89 (2.79-3.01) 2.41 (2.31-2.50) 

 
aIR= Incidence rate of event per 10,000 person-years. 
bUnadjusted. 
cAdjusted for Charlson Comorbidity Index, substance abuse, and calendar year. 

dPersons without epilepsy at index date matched on sex and age at index date. 
ePersons without depression at index date matched on sex and age at index date. 

  



 

 

 

eFigure 1 Generation of the study populations for the asthma cohorts. 


