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This online supplement contains several sensitivity analyses. 
 
 
eTable 1 investigates the association between test-scores and adverse outcomes among children with type 1 diabetes. 
eTable 1 contains estimates for pooled test scores and split by topic (math or reading). The main objective with eTable 
1 is to examine the association between test scores and HbA1c, diabetic ketoacidosis, and hypoglycemia with and 
without adjustment. 
 
eTable 2 presents results from linear regression models of an indicator for being diagnosed with type 1 diabetes on test 
scores split into scores in each topic (math or reading) with and without adjustment for socioeconomic covariates (SES). 
The main objective with eTable 2 is to replicate the pooled results from table 2 on each separate topic. 
 
 
eFigure 1 examines test-scores across children with and without type 1 diabetes split by math and reading. The main 
objective with eFigure 1 is to replicate the pooled results from figure 1 on each separate topic.  
 
eFigures 2 and 3 display the mean test score differences between subgroups of children with diabetes vs diabetes-free 
children split by math and reading. The aim of eFigure 2 and 3 is to replicate the pooled results from figure 2 on each 
separate topic.  
 
eFigures 4 and 5 depict the kernel local kernel weighted mean of test scores on HbA1c among children with diabetes 
split by math and reading. The aim of eFigure 4 and 5 is to replicate the pooled results from figure 3 on each separate 
topic.  
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eTable 1. Linear Models of Test Score Differences by Adverse Diabetes Outcome 
Among Children With Diabetes (95% CI, Two-sided p-values) 

All test scores 
  (1) (2) (3) 

Adjusted for: No adjustment Adjusted for HbA1c Adjusted for HbA1c and socio-economic 
variables 

VARIABLES Coeff. (95% CI) P-
value Coeff. (95% CI) P-value Coeff

. (95% CI) P-value 

Panel A: HbA1c  
          

HbA1c (per 1% HbA1c) -3.48 (-4.32 - -2.64) <0.001      -1.59 (-2.53 - -0.66) 0.001 
N = 3,684       

Panel B: DKA  
    

      
DKA (0/1) -6.56 (-11.78 - -1.33) 0.01 -2.91 (-8.23 - 2.42) 0.284 2.48 (-2.72 - 7.67) 0.35 

HbA1c (per 1% HbA1c)  
   -3.26 (-4.11 - -2.42) <0.001 -1.36 (-2.25 - -0.48) 0.003 

N = 3,684       
Panel C: Hypoglycemia  

    
      

Hypoglycemia (0/1) -2.54 (-6.24 - 1.15) 0.18 -1.51 (-4.97 - 1.96) 0.39 2.13 (-1.07 - 5.33) 0.19 
HbA1c (per 1% HbA1c)  

   -3.30 (-4.14 - -2.47) <0.001 -1.33 (-2.21 - -0.45) 0.003 
N = 3,684       

Math test scores 
  (1) (2) (3) 

Adjusted for: No adjustment Adjusted for HbA1c Adjusted for HbA1c and socio-economic 
variables 

VARIABLES Coeff. [95% CI] P-
value Coeff. [95% CI] P-value Coeff

. [95% CI] P-value 

Panel A: HbA1c  
          

HbA1c (per 1% HbA1c) -3.61 (-4.79 - -2.43) <0.001      -1.71 (-3.35 - -0.06) 0.04 
N = 1,202       

Panel B: DKA  
    

      
DKA (0/1) -7.27 (-13.86 - -0.67) 0.03 -4.24 (-10.93 - 2.46) 0.22 2.23 (-5.78 - 10.23) 0.59 

HbA1c (per 1% HbA1c)  
   -3.52 (-4.72 - -2.31) <0.001 -1.48 (-3.08 - 0.13) 0.07 

N = 1,202       
Panel C: Hypoglycemia  

    
      

Hypoglycemia (0/1) -2.16 (-7.34 - 3.02) 0.41 -0.97 (-5.93 - 3.99) 0.70 4.16 (-1.60 - 9.92) 0.16 
HbA1c (per 1% HbA1c)  

   -3.61 (-4.79 - -2.42) <0.001 -1.48 (-3.09 - 0.13) 0.07 
N = 1,202       

Reading test scores 
  (1) (2) (3) 

Adjusted for: No adjustment Adjusted for HbA1c Adjusted for HbA1c and socio-economic 
variables 

VARIABLES Coeff. [95% CI] P-
value Coeff. [95% CI] P-value Coeff

. [95% CI] P-value 

Panel A: HbA1c  
          

HbA1c (per 1% HbA1c) -3.42 (-4.31 - -2.53) <0.001      -1.36 (-2.38 - -0.35) 0.01 
N = 2,482       

Panel B: DKA       
      

DKA (0/1) -6.36 (-12.39 - -0.33) 0.04 -2.30 (-8.46 - 3.86) 0.46 1.81 (-3.99 - 7.61) 0.54 
HbA1c (per 1% HbA1c)      -3.35 (-4.25 - -2.45) <0.001 -1.24 (-2.21 - -0.27) 0.01 

N = 2,482       
Panel C: Hypoglycemia       

      
Hypoglycemia (0/1) -2.58 (-6.62 - 1.45) 0.21 -1.66 (-5.45 - 2.14) 0.39 1.97 (-1.83 - 5.77) 0.31 

HbA1c (per 1% HbA1c)      -3.40 (-4.29 - -2.51) <0.001 -1.22 (-2.19 - -0.24) 0.01 
N = 2,482       

Notes: DKA is a variable set to 1 if the child has experienced at least one hospitalization due to diabetic ketoacidosis within past 3 
yearly ambulatory visits and 0 otherwise. Hypoglycemia is a variable set to 1 if the child has experienced at least one episode of severe 
hypoglycemia within past 3 yearly ambulatory visits and 0 otherwise. All models are adjusted for grade-, topic-, and year-specific effects. 
Adjusted models are adjusted for gender of child, immigration status, birth order, number of siblings, living with both parents, 
maternal/paternal educational attainment, maternal/paternal income, maternal/paternal diabetes status, zip-code residence, and 
diabetes duration. 
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eTable 2. Linear Regression Models—Test Score Outcomes for Diabetes Children V 
Children Without Diabetes (95% CI, Two-sided p-values). 

 Math Reading 
VARIABLES Coefficient [95% CI] P-value Coefficient [95% CI] P-value 
Panel A: Adjustment for grade- 
topic-year effects 
 

  
  

    
  

  

Child has diabetes  0.01 (-1.43 - 1.45) 0.99 0.36 (-0.83 - 1.55) 0.56 
Panel B: Adjustment for grade- 
topic-year effects and SES   

 
    

 
  

Child has diabetes  0.33 (-1.01 - 1.68) 0.63 0.54 (-0.55 - 1.63) 0.32 
Characteristics of child           

Male  0.66 (0.52 - 0.80) <0.001 -4.63 (-4.75 - -4.51) <0.001 
Immigrant or descendanta  -6.29 (-6.62 - -5.97) <0.001 -9.09 (-9.35 - -8.82) <0.001 

Living with both parents  2.98 (2.81 - 3.14) <0.001 1.43 (1.30 - 1.56) <0.001 
Firstborn  2.87 (2.70 - 3.03) <0.001 3.33 (3.19 - 3.46) <0.001 

Siblings            
Reference cat.: no siblings           

1 1.49 (1.19 - 1.80) <0.001 0.23 (-0.03 - 0.48) 0.08 
2 1.49 (1.17 - 1.82) <0.001 -0.14 (-0.41 - 0.13) 0.31 

3+ -0.01 (-0.39 - 0.37) 0.95 -1.89 (-2.21 - -1.58) <0.001 
Maternal Characteristics           
Educational attainment            
Reference cat.: Primary school           

High school 7.55 (7.23 - 7.88) <0.001 8.13 (7.86 - 8.39) <0.001 
Vocational 4.07 (3.84 - 4.30) <0.001 3.55 (3.36 - 3.74) <0.001 

Short higher education 8.53 (8.15 - 8.91) <0.001 7.21 (6.89 - 7.52) <0.001 
Middle secondary education 8.82 (8.56 - 9.09) <0.001 9.76 (9.54 - 9.98) <0.001 

Master's degree or above 12.98 (12.63 - 13.32) <0.001 13.56 (13.28 - 13.84) <0.001 
Income quartile            

Q2 0.10 (-0.30 - 0.50) <0.001 0.32 (-0.02 - 0.66) 0.06 
Q3 1.14 (0.89 - 1.38) <0.001 0.71 (0.51 - 0.91) <0.001 
Q4 3.11 (2.84 - 3.38) <0.001 1.92 (1.70 - 2.14) <0.001 

Mother has insulin dependent diabetes (0/1) -2.23 (-3.26 - -1.19) <0.001 -1.10 (-1.98 - -0.23) 0.01 
Paternal Characteristics           
Educational attainment            
Reference cat.: Primary school           

High school 7.61 (7.26 - 7.96) <0.001 8.57 (8.29 - 8.85) <0.001 
Vocational 3.45 (3.24 - 3.66) <0.001 2.82 (2.65 - 3.00) <0.001 

Short higher education 7.12 (6.79 - 7.45) <0.001 6.31 (6.04 - 6.59) <0.001 
Middle secondary education 9.24 (8.96 - 9.51) <0.001 9.32 (9.09 - 9.55) <0.001 

Master's degree or above 11.71 (11.40 - 12.02) <0.001 11.58 (11.33 - 11.83) <0.001 
Income quartile            

Q2 0.19 (-0.26 - 0.63) 0.41 0.30 (-0.08 - 0.68) 0.12 
Q3 -0.46 (-0.74 - -0.18) 0.001 0.02 (-0.21 - 0.25) 0.87 
Q4 1.25 (1.00 - 1.51) <0.001 1.16 (0.96 - 1.36) <0.001 

Father has insulin dependent diabetes  -0.82 (-1.64; -0.01) 0.05 -0.91 (-1.58 - -0.24) 0.01 
N = total (with diabetes) 524,764 (1,388) 1,037,006 (2,846) 

Notes: The estimated standard errors are clustered at the individual level. All regressions are controlled for grade-topic-year 
specific effects. The outcome is in the interval 1-100. 
aImmigrants are Danish residents not born in Denmark with neither of their parents born in Denmark. Descendants are Danish 
residents born in Denmark with neither of their parents born in Denmark. 
bEducational attainment: Example of programs included: Vocational: Carpenter, mason. Short higher education: real estate 
agent, florist. Middle secondary education: nurse, engineer.  
Income quartiles: In 2011 the income quartiles Q1: DKK 0-6,000, Q2: DKK 6,001-247,000, Q3: DKK 247,001-365,000, Q4: 
>365,000. Income is measured as earnings. 
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eFigure 1. Mean Test Score Differences by Math and Reading Between Children 
With and Without Diabetes With and Without Adjustment for Socioeconomic 
Background—Linear Model (95% CI) 
 

 
 
Panels A: Total ntest scores= 1,561,770/nchildren= 608,655) (with diabetes ntest scores= 4,234/nchildren= 1,878), Panel B: Total ntest scores= 
7,344/nchildren= 1,606 (with diabetes ntest scores= 2,966/ nchildren= 1,257). Estimated standard errors are clustered at the individual level. All 
models are adjusted for grade-topic-year effects (panel C is only adjusted for year-effects) In models adjusted for SES adjustment is 
made for: gender of child, immigration status, birth order, number of siblings, living with both parents, maternal/paternal educational 
attainment, maternal/paternal income, maternal/paternal diabetes status, zip-code residence.  
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eFigure 2. Mean Test Score Differences in Math Between Subgroups of Children 
With Diabetes and Diabetes-Free Children With and Without Adjustment for 
Socioeconomic Background—Linear Model (95% CI) 
 

 
 
Notes: Number of test score observations by status: No diabetes: ntest scores= 523,376/nchildren= 429,107, Onset < 6 years old: ntest scores= 
469/nchildren= 385, Onset >= 6 years old: ntest scores= 919/nchildren= 799, Diabetes duration > 4 years: ntest scores= 526/nchildren= 460, Diabetes 
duration <= 4 years: ntest scores= 862/nchildren= 799, HbA1c > 7.5%: ntest scores= 776/nchildren= 679, HbA1c <= 7.5%: ntest scores= 618/nchildren= 564, 
HbA1c > 8.6%: ntest scores= 273/nchildren= 249, HbA1c <= 8.6%: ntest scores= 1,117/nchildren= 967, DKA at onset: ntest scores= 374/nchildren= 300, No 
DKA at onset: ntest scores= 1,113/nchildren= 963. Estimated standard errors are clustered at the individual level. All models are adjusted for 
grade-topic-year specific effects. In models adjusted for SES adjustment is made for: gender of child, immigration status, birth order, 
number of siblings, living with both parents, maternal/paternal educational attainment, maternal/paternal income, maternal/paternal 
diabetes status, zip-code residence.  
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eFigure 3. Mean Test Score Differences in Reading Between Subgroups of Children 
With Diabetes and Diabetes-Free Children With and Without Adjustment for 
Socioeconomic Background—Linear Model (95% CI) 
 

 
 
Notes: Number of test score observations by status: No diabetes: ntest scores= 523,376/nchildren= 429,107, Onset < 6 years old: ntest scores= 
922/nchildren= 559, Onset >= 6 years old: ntest scores= 1,924/nchildren= 1,289, Diabetes duration > 4 years: ntest scores= 1,133/nchildren= 779, 
Diabetes duration <= 4 years: ntest scores= 1,713/nchildren= 1,287, HbA1c > 7.5%: ntest scores= 1,594/nchildren= 1,119, HbA1c <= 7.5%: ntest scores= 
1,262/nchildren= 962, HbA1c > 8.6%: ntest scores= 602/nchildren= 457, HbA1c <= 8.6%: ntest scores= 2,250/nchildren= 1,543, DKA at onset: ntest scores= 
1,219/nchildren= 913, No DKA at onset: ntest scores= 2,346/nchildren= 1,519. Estimated standard errors are clustered at the individual level. All 
models are adjusted for grade-topic-year specific effects. In models adjusted for SES adjustment is made for: gender of child, 
immigration status, birth order, number of siblings, living with both parents, maternal/paternal educational attainment, maternal/paternal 
income, maternal/paternal diabetes status, zip-code residence.  
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eFigure 4. Local Kernel-Weighted Mean of Test Score on HbA1c Among Children 
With Diabetes, Math Test Scores 
 

 
 
Note: Local kernel weighted mean of test score on HbA1c measure. The lowest & highest 1% of the HbA1c distribution is not shown in the 
graph. Panel B is adjusted for gender of child, immigration status, birth order, number of siblings, living with both parents, 
maternal/paternal educational attainment, maternal/paternal income, maternal/paternal diabetes status, zip-code residence, and 
diabetes duration. Kernel-weighted mean adjustment was done by obtaining the residuals from a linear projection of test scores on the 
socioeconomic covariates (y-axis) and the residuals from a linear projection of HbA1c on the socioeconomic covariates (x-axis).23 The 
linear slope coefficient stems from a linear regression model for test scores with and without adjusting for covariates.  
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eFigure 5. Local Kernel-Weighted Mean of Test Score on HbA1c Among Children 
With Diabetes, Reading Test Scores 
 

 
 
Note: Local kernel weighted mean of test score on HbA1c measure. The lowest & highest 1% of the HbA1c distribution is not shown in the 
graph. Panel B is adjusted for gender of child, immigration status, birth order, number of siblings, living with both parents, 
maternal/paternal educational attainment, maternal/paternal income, maternal/paternal diabetes status, zip-code residence, and 
diabetes duration. The linear slope coefficient stems from a linear regression model for test scores with and without adjusting for 
covariates. Kernel-weighted mean adjustment was done by obtaining the residuals from a linear projection of test scores on the 
socioeconomic covariates (y-axis) and the residuals from a linear projection of HbA1c on the socioeconomic covariates (x-axis).23 The 
linear slope coefficient stems from a linear regression model for test scores with and without adjusting for covariates.  
 


