
© 2017 American Medical Association. All rights reserved. 1 
 

Supplementary Online Content 

Hoeffding LK, Trabjerg BB, Olsen L, et al. Risk of psychiatric disorders among individuals 
with the 22q11.2 deletion or duplication: a Danish nationwide, register-based study.  
JAMA Psychiatry. Published online January 18, 2017. 
doi:10.1001/jamapsychiatry.2016.3939 

eTable 1. Diagnostic Classification of Psychiatric Disorders According to the ICD-10 and 
Corresponding ICD-8 Diagnoses 

eTable 2. Incidence Rate Ratios of Psychiatric Outcomes Associated With 22q11.2 Deletion and 
Duplication Compared With Individuals Without the Deletion and Duplication, Respectively, Under 
Basic Adjustment 

eTable 3. Incidence Rate Ratios of Psychiatric Outcomes for the First Individual Identified With a 
22q11.2 Deletion or Duplication in Each Family 

eTable 4. Incidence Rate Ratios of Psychiatric Outcomes Associated With 22q11.2 Deletion and 
Duplication Compared With Individuals Without the Deletion and Duplication, Respectively, When 
Considering 22q11.2 as a Non–Time-Dependent Variable 

eFigure. Distribution of Birth Year Among Individuals With a 22q11.2 Deletion or Duplication in 
the Danish Cytogenetic Central Register 

This supplementary material has been provided by the authors to give readers additional 
information about their work. 

 

 

  



© 2017 American Medical Association. All rights reserved. 2 
 

 

eTable 1. Diagnostic Classification of Psychiatric Disorders According to the ICD-10 and 
Corresponding ICD-8 Diagnoses 
Diagnosis ICD-10 

codes 
Equivalent ICD-8 codes Age range 

at risk 
Mental and behavioral disorders due 
psychoactive substance abuse 

F10-F19 291.x9, 294.39, 303.x9, 
303.20, 303.28, 303.90, 304.x9 

10-100 

    
Schizophrenia and related disorders F20-F29 295.x9, 296.89, 297.x9, 

298.29-298.99, 299.04, 299.05, 
299.09, 301.83 

10-100 

    
Mood disorders F30-F39 296.x9 (excl. 296.89), 298.09, 

298.19, 300.49, 301.19 
10-100 

    
Neurotic, stress-related, and 
somatoform disorders 

F40-F48 300.x9 (excl. 300.49), 305.x9 
305.68, 307.99 

5-100 

    
Eating disorders F50 305.60, 306.50, 306.58, 306.59 1-50 
    
Specific personality disorders F60 301.x9 (excl. 301.19), 301.80, 

301.81, 301.82, 301.84 
10-100 

    
Intellectual disability F70-F79 311.xx, 312.xx, 313.xx, 

314.xx, 315.xx 
1-100 

    
Pervasive developmental disorders F84 299.00, 299.01, 299.02, 299.03 1-50 
- Childhood autism F84.0 299.00 1-50 
    
Behavioral and emotional disorders 
with onset usually occurring in 
childhood and adolescence  

F90-F98 306.x9, 308.0x 1-50 

- Hyperkinetic disorder F90 308.01 1-50 
    
Any psychiatric disorder F00-F99 290-315 1-100 
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eTable 2. Incidence Rate Ratios of Psychiatric Outcomes Associated With 22q11.2 Deletion and Duplication Compared With Individuals 
Without the Deletion and Duplication, Respectively, Under Basic Adjustment 

Note. IRR; incidence rate ratio, CI; confidence interval, “-“; we had too limited power to further subdivide by sex. Incidence rate ratios were adjusted for sex, age, and 
calendar time. Outcome groups F10-F19 (mental and behavioral disorders due to psychoactive substance abuse), F50 (eating disorder), and F60 (specific personality 
disorders) for deletion and F10-F19 (mental and behavioral disorders due to psychoactive substance abuse), F20-F29 (schizophrenia and related disorders), F30-F39 
(mood disorders), F40-F48 (neurotic, stress-related, and somatoform disorders), F50 (eating disorders), F60 (specific personality disorders), F84 (pervasive 
developmental disorders), F84.0 (childhood autism), F90-F98 (behavioral and emotional disorders with onset usually occurring in childhood and adolescence), and F90 
(hyperkinetic disorder) for duplication were not included due to zero or very few cases with 22q11.2 deletion and duplication, respectively. 

 22q11.2 deletion 
Cases w. 
deletion/ 

duplication 

All 
IRR 

(95% CI) Male 
IRR 

(95% CI) Female 
IRR 

(95% CI) P-value for 
interaction 
with sex 

Outcome:         
Any psychiatric disorder (F00-F99) 41 4.44 (3.21;5.94) 5.62 (3.63;8.25) 3.49 (2.12;5.36) .13 
Schizophrenia and related disorders (F20-F29) 6 8.13 (3.23;16.47) 7.64 (1.90;19.81) 8.68 (2.16;22.51) .88 
Mood disorders (F30-F39) 5 2.14 (0.77;4.60) 4.08 (1.01;10.58) 1.25 (0.21;3.85) .19 
Neurotic, stress-related, and somatoform disorders 
(F40-F48) 

8 1.76 (0.80;3.27) 1.83 (0.46;4.74) 1.72 (0.62;3.69) .93 

Intellectual disability (F70-F79) 25 35.01 (23.01;50.61) 30.06 (16.53;49.53) 42.60 (22.80;71.52) .39 
Pervasive developmental disorders (F84) 17 9.72 (5.80;15.10) 8.42 (4.37;14.42) 13.55 (5.39;27.48) .36 
• Childhood autism (F84.0) 5 9.29 (3.33;19.98) -  -  - 
Behavioral and emotional disorders with onset usually 
occurring in childhood and adolescence (F90-F98) 

12 2.70 (1.45;4.54) 2.82 (1.29;5.25) 2.50 (0.78;5.81) .84 

• Hyperkinetic disorder (F90) 6 2.17 (0.86;4.40) 2.67 (0.96;5.73) 1.12 (0.06;4.95) .39 
 22q11.2 duplication 
Outcome:         
Any psychiatric disorder (F00-F99) 5 5.65 (2.03;12.15) 10.08 (3.13;23.43) 2.05 (0.12;9.03) .11 
Intellectual disability (F70-F79) 3 38.36 (9.54;99.52) -  -  - 
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eTable 3. Incidence Rate Ratios of Psychiatric Outcomes for the First Individual Identified With 
a 22q11.2 Deletion or Duplication in Each Family 

22q11.2 deletion 
Outcome: All  

IRR (95%CI) 
Any psychiatric disorder (F00-F99) 4.07 (2.90;5.53) 
Schizophrenia and related disorders (F20-F29) 6.03 (2.16;12.96)
Mood disorders (F30-F39) 2.31 (0.83;4.96) 
Neurotic, stress-related, and somatoform disorders (F40-F48) 1.55 (0.67;3.00) 
Intellectual disability (F70-F79) 32.61 (21.02;47.85) 
Pervasive developmental disorders (F84) 9.92 (5.92;15.42) 
• Childhood autism (F84.0) 9.27 (3.32;19.94) 
Behavioral and emotional disorders with onset usually occurring in childhood  
and adolescence (F90-F98) 

2.39 (1.24;4.10) 

• Hyperkinetic disorder (F90) 2.17 (0.86;4.39) 
 

22q11.2 duplication 
Outcome:  
Any psychiatric disorder (F00-F99) 6.93 (2.49;14.90) 
Intellectual disability (F70-F79) 39.20 (9.75;101.7) 
 
Note. IRR; incidence rate ratio, and CI; confidence interval. Incidence rate ratios were adjusted for sex, age, and calendar time. Outcome groups F10-F19 (mental and 
behavioral disorders due to psychoactive substance abuse), F50 (eating disorder), and F60 (specific personality disorders) for deletion and F10-F19 (mental and 
behavioral disorders due to psychoactive substance abuse), F20-F29 (schizophrenia and related disorders), F30-F39 (mood disorders), F40-F48 (neurotic, stressrelated, 
and somatoform disorders), F50 (eating disorders), F60 (specific personality disorders), F84 (pervasive developmental disorders), F84.0 (childhood autism), F90-F98 
(behavioral and emotional disorders with onset usually occurring in childhood and adolescence), and F90 (hyperkinetic disorder) for duplication were not included due 
to zero or very few cases with 22q11.2 deletion and duplication, respectively. 
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eTable 4. Incidence Rate Ratios of Psychiatric Outcomes Associated With 22q11.2 Deletion and Duplication Compared With Individuals 
Without the Deletion and Duplication, Respectively, When Considering 22q11.2 as a Non–Time-Dependent Variable 

Note. IRR; incidence rate ratio, CI; confidence interval, “-“; we had too limited power to further subdivide by sex. Incidence rate ratios were adjusted for sex, age, 
calendar time, place of birth, parents’ place of birth, maternal and paternal age at child birth, and maternal and paternal history of psychiatric disorders.  
In these analyses 22q11.2 was treated independent of time, thereby ignoring the potential impact of immortality bias owing to the fact that individuals diagnosed with 
22q11.2 were alive at least at time of diagnosis. Outcome groups F10-F19 (mental and behavioral disorders due to psychoactive substance abuse), F50 (eating 
disorder), and F60 (specific personality disorders) for deletion and F10-F19 (mental and behavioral disorders due to psychoactive substance abuse), F20-F29 
(schizophrenia and related disorders), F40-F48 (neurotic, stress-related, and somatoform disorders), F50 (eating disorders), F60 (specific personality disorders), F84.0 
(childhood autism), and F90-F98 (behavioral and emotional disorders with onset usually occurring in childhood and adolescence) for duplication were not included due 
to zero or very few cases with 22q11.2 deletion and duplication, respectively. 

 22q11.2 deletion
Cases w. 
deletion/ 

duplication 

All 
IRR 

(95% CI) Male 
IRR 

(95% CI) Female 
IRR 

(95% CI) P-value for 
interaction 
with sex 

Outcome:         
Any psychiatric disorder (F00-F99) 54 4.16 (3.15;5.38) 4.77 (3.19;6.80) 3.70 (2.47;5.27) .35 
Schizophrenia and related disorders (F20-F29) 9 8.12 (3.90;14.63) 5.47 (1.36;14.20) 10.69 (4.25;21.68) .33 
Mood disorders (F30-F39) 7 2.31 (0.99;4.46) 4.50 (1.40;10.46) 1.40 (0.35;3.62) .13 
Neurotic, stress-related, and somatoform 
disorders (F40-F48) 

13 2.11 (1.16;3.47) 1.89 (0.59;4.40) 2.22 (1.07;4.00) .79 

Intellectual disability (F70-F79) 34 33.78 (23.65;46.48) 25.11 (14.44;40.08) 46.45 (28.54;70.65
) 

.07 

Pervasive developmental disorders (F84) 18 7.73 (4.69;11.88) 6.90 (3.69;11.57) 10.22 (4.06;20.73) .44 
• Childhood autism (F84.0) 6 7.99 (3.18;16.21) -  -  - 
Behavioral and emotional disorders with onset 
usually occurring in childhood and adolescence 
(F90-F98) 

12 2.01 (1.08;3.38) 2.07 (0.95;3.86) 1.91 (0.59;4.43) .89 

• Hyperkinetic disorder (F90) 6 1.76 (0.70;3.57) -  -  - 
 22q11.2 duplication 
Outcome:         
Any psychiatric disorder (F00-F99) 14 4.51 (2.54;7.30) 9.60 (4.98;16.43) 1.53 (0.38;3.97) <.01 
Mood disorders (F30-F39) 3 4.11 (1.02;10.65) -  -  - 
Intellectual disability (F70-F79) 9 40.50 (19.45;73.07) 55.97 (24.04;108.3) 20.59 (3.42;63.63) .17 
Pervasive developmental disorders (F84) 5 10.56 (3.79;22.70) -  -  - 
Hyperkinetic disorder (F90) 3 3.63 (0.90;9.41) -  -  - 
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eFigure. Distribution of Birth Year Among Individuals With a 22q11.2 Deletion or Duplication in 
the Danish Cytogenetic Central Register 

 

The figure illustrates the number of identified individuals with a 22q11.2 deletion (N=244) (left) or 
duplication (N=58) (right) in the Danish cytogenetic central register distributed on year of birth. 
Genetic testing for the 22q11.2 deletion and duplication was introduced in 1994 and 1999, 
respectively and thus was incomplete for the older generations. After the year 1994 the rate of the 
22q11.2 deletion increase reflecting near or complete registration (i.e. 1:4000 newborns). The 
number of identified cases declines in recent years as not all individuals with a 22q11.2 deletion 
have been identified yet.    


