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Supplementary Table 1. Comorbid Diagnoses and International Classification of Diseases, 9
th

/10
th

 revision 

(ICD 9/10) codes 

 

Comorbid Diagnosis ICD 9/10 codes 
Dementia ICD9: 290.X, 294.1, 294.2, 331.X, 437.7            

ICD10: A50.45, F01.X, F03.9, G30.X, G31.X, I67.3 

Cognitive impairment ICD9: 291-293.X 294.0, 294.8, 294.9, 310.X,438.0, 

780.93, 797                                                            

ICD10: F05, G04.32, G45.4, R41.X, R54 

Cardiovascular disease ICD9: 032.X, 036.X, 074.X, 112.81,115.X,130.3, 

389.X, 391.X, 393, 394.X, 395-397.X, 398.X, 402.X, 

404.X, 410- 416.X, 420.X, 421.X, 422.X, 423.X, 

424.X, 425.X, 426-427.X, 429.X, 785.X, V42.2, 

V43.3, V45.0, V45.8, V53.X                                

ICD10: A36.81, A38.1, A39.5X, B26.82, B33.2X, 

B37.6, B58.81, I01.X, I02.0, I05-I09.X(Except I09.81), 

I20-I25.X, I26-28.X, I30-I33.X, I34-I37.X, I38, I39, 

I40.X, I41, I42.X, I43, I44-I49.X, I51.X, I52, J10.82, 

M05.3, R00-R01.X, Z45.X, Z86.711, Z95.X, Z98.61 

Congestive heart failure ICD9: 398.91, 428.X                                            

ICD10: I09.81, I50.X 

Chronic kidney disease ICD9: 403.X, 585.X, 792.5, V42.0, V45.1, V56.X 

ICD10: N18.X, R88.0, Z49.X, Z91.15, Z94.0, Z99.2 

Depression ICD9: 296.2, 296.3, 311                                       

ICD10: F32.X,F33.X,F34.X 

Other psychiatric diagnoses ICD9: 295.X, 296.X(Except 296.2X and 296.3X), 297-

302.X, 306-319.X                                                   

ICD10: F04, F06.X, F07.X, F09, F20.X, F21, F22, 

F23, F24, F25.X, F28, F29,F30.X, F31.X, F39, F40.X, 

F41.X, F42, F43.X, F44.X, F45.X, F48.X, F50.X, 

F51.X, F52.X, F53, F54, F59, F60.X, F63.X, F64.X, 

F65.X, F66, F68.X, F69, F70, F71, F72, F73, F78-82, 

F84, F88-91, F93-95, F98-99, G25.61, G44.X, G47.X, 

G89.29, H93.X, N53.9, R37, R40.X, R45.X, R46.X, 

R48.X, R62.5, R63.2, R68.82, S06.9X0S, S09.90XS, 

T73.0XXA, Z55.3, Z62.891, Z71.41, Z72.X, Z73.X, 

Z81.X, Z87.X 

Alcohol or substance abuse ICD9: 303-305.X                                                    

ICD10: F10-F19.X, F12.X, F14.X, F18.X 
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Supplementary Table 2. Patients With or Without Severe Hypoglycemia Event: Characteristics by 

Hypoglycemia Group at the last Internal Medicine, Family Medicine, or Endocrinology Visit 
 

Variable 

Number 

Missing 

No 

Hypoglycemia 

Last Visit 

N=50073 

Number(%) or  

Median 

(Interquartile 

Range) 

Yes 

Hypoglycemia 

Last Visit 

N=366 

Number(%) or  

Median 

(Interquartile 

Range) p 

Diabetes Medication
a
     <0.001 

No Medication
a1

   6071(12.1%) 20(5.5%)  

Alpha-glucosidase inhibitor 

(AGI) alone
a2 

 23(0%) 2(0.5%)  

Dipeptidyl peptidase-4 inhibitor 

(DPP-4) alone
a3

  742(1.5%) 3(0.8%)  

Glucagon-like peptide-1 agonist 

(GLP1) alone
 

 166(0.3%) 0(0%)  

Metformin alone
a4 

 16867(33.7%) 24(6.6%)  

Meglitinide alone  61(0.1%) 0(0%)  

Thiazolidinedione (TZD) alone
 

 448(0.9%) 3(0.8%)  

Insulin Alone
a5 

 2970(5.9%) 88(24%)  

Insulin + Other Diabetes 

medication(No Sulfonylureas)
a6 

 3224(6.4%) 23(6.3%)  

Insulin + Sulfonylureas + Other 

Diabetes Medication
a7 

 2873(5.7%) 41(11.2%)  

No Insulin & No Sulfonylureas 

+ 2 or more Diabetes 

Medication
a8 

 4121(8.2%) 4(1.1%)  

Sodium-glucose co-transporter 2 

inhibitor(SGLT2) alone
 

 44(0.1%) 0(0%)  

Sulfonylureas Alone
a9 

 2739(5.5%) 59(16.1%)  

Sulfonylureas + Other Diabetes 

Medication(No Insulin)
a10 

 9724(19.4%) 99(27%)  

Number of Diabetes 

Medications  1(1,2) 2(1,3) <0.001 

Number of Diabetes 

Medications
b 

   <0.001 

0  6071(12.1%) 20(5.5%)  

1-2  34760(69.4%) 249(68%)  

>=3  9242(18.5%) 97(26.5%)  

History of Non-Severe 

Hypoglycemia Diagnosis  1098(2.2%) 33(9%) <0.001 

Age at Visit  

64.14(54.78, 

73.15) 

71.85(61.35, 

80.54) <0.001 

Gender 1(0%)   0.069 

Female  24150(48.2%) 194(53%)  

Male  25922(51.8%) 172(47%)  

Race
c 

1222(2.

4%)   <0.001 

Caucasian  37165(74.2%) 221(60.4%)  
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Black  8321(16.6%) 118(32.2%)  

Asian/Pacific Islander  750(1.5%) 3(0.8%)  

Other  2629(5.3%) 10(2.7%)  

Median Income (thousands) 

5906 

(12%) 

54.21(39.54, 

73.00) 

47.93(30.00, 

68.23) <0.001 

Body Mass index 

10344(2

1%) 

31.7(27.6, 

36.9) 

29.2(25.0, 

34.1) <0.001 

Hemoglobin A1c%[mmol/mol] 

9184(18

%) 

6.7(6.2, 7.6) 

[50(44,60)] 

6.8(6.1, 8) 

[51(43,64)] 0.925 

Hemoglobin A1c%[mmol/mol] 

< 6% 

9184(18

%) 5990(12.0%) 59(16.1%) 0.009 

Dementia   1662(3.3%) 25(6.8%) <0.001 

Cognitive Impairment  2109(4.2%) 36(9.8%) <0.001 

Cardiovascular Disease  24566(49.1%) 260(71%) <0.001 

Congestive Heart Failure  5699(11.4%) 121(33.1%) <0.001 

Chronic Kidney Disease  6430(12.8%) 134(36.6%) <0.001 

Depression  12095(24.2%) 96(26.2%) 0.356 

Other Psychiatric Diagnoses  19641(39.2%) 131(35.8%) 0.18 

Alcohol or Substance Abuse  7604(15.2%) 61(16.7%) 0.432 

Charlson Comorbidity Index  2(1, 4) 4(3, 7) <0.001 

 

a: Bonferroni adjusted pairwise chi-square test 

a1: No Medication vs. AGI alone, Insulin alone, Insulin + Sulfonylureas + Other Diabetes Medication, 

Sulfonylureas alone, and Sulfonylureas + Other Diabetes Medication (No Insulin) are significant 

a2: AGI alone vs. No Medication, Metformin alone, and No Insulin & No Sulfonylureas + 2 or more Diabetes 

Medication are significant 

a3: DPP4 alone vs. Insulin alone is significant 

a4: Metformin alone vs. AGI alone, Insulin alone, Insulin + Other Diabetes medication (No Sulfonylureas), Insulin 

+ Sulfonylureas + Other Diabetes Medication, Sulfonylureas alone, Sulfonylureas + Other Diabetes Medication (No Insulin) 

are significant  

a5: Insulin alone vs. No Medication, DPP4 alone, Insulin + Other Diabetes medication (No Sulfonylureas), Insulin + 

Sulfonylureas + Other Diabetes Medication, Metformin alone, No Insulin & No Sulfonylureas + 2 or more Diabetes 

Medication, and Sulfonylureas + Other Diabetes Medication(No Insulin) are significant 

a6: Insulin + Other Diabetes medication (No Sulfonylureas) vs. Metformin alone, Insulin alone, No Insulin & No 

Sulfonylureas + 2 or more Diabetes Medication, Sulfonylureas alone are significant 

a7: Insulin + Sulfonylureas + Other Diabetes Medication vs. No Medication, Metformin alone, Insulin alone, No 

Insulin & No Sulfonylureas + 2 or more Diabetes Medication are significant 

a8: No Insulin & No Sulfonylureas + 2 or more Diabetes Medication vs. AGI alone, Insulin alone, Insulin + Other 

Diabetes medication (No Sulfonylureas), Insulin + Sulfonylureas + Other Diabetes Medication, Sulfonylureas alone, 

Sulfonylureas + Other Diabetes Medication (No Insulin) are significant  

a9: Sulfonylureas Alone vs. No Medication, Metformin alone, Insulin + Other Diabetes medication (No 

Sulfonylureas), No Insulin & No Sulfonylureas + 2 or more Diabetes Medication, Sulfonylureas + Other Diabetes Medication 

(No Insulin) are significant  

a10: Sulfonylureas + Other Diabetes Medication (No Insulin) vs. No Medication, Metformin alone, Insulin alone, 

No Insulin & No Sulfonylureas + 2 or more Diabetes Medication and Sulfonylureas alone are significant  

 

b: Bonferroni adjusted pairwise chi-square test of all pairwise comparisons are significant. 

c: Bonferroni adjusted pairwise chi-square test of Black vs. Caucasian, and Black vs. Other are significant. 
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Supplementary Table 3. Patients With or Without Severe Hypoglycemia Event: Characteristics by 

Variable Group at the last Internal Medicine, Family Medicine, or Endocrinology Visit 
 

Variable 

Number 

Missing 

No Hypoglycemia 

N=50073    

Number(%) or  

Median (Interquartile 

Range) 

Hypoglycemia     

N=366          

Number(%) or    

Median (Interquartile 

Range) p 

Diabetes Medication     <0.001 

No Medication   6071(99.7%) 20(0.3%)  

Alpha-glucosidase inhibitor 

(AGI) alone  23(92%) 2(8%)  

Dipeptidyl peptidase-4 inhibitor 

(DPP-4) alone  742(99.6%) 3(0.4%)  

Glucagon-like peptide-1 agonist 

(GLP1) alone  166(100%) 0(0%)  

Metformin alone  16867(99.9%) 24(0.1%)  

Meglitinide alone  61(100%) 0(0%)  

Thiazolidinedione (TZD) alone  448(99.3%) 3(0.7%)  

Insulin Alone  2970(97.1%) 88(2.9%)  

Insulin + Other Diabetes 

medication  3224(99.3%) 23(0.7%)  

Insulin + Sulfonylureas + Other 

Diabetes Medication  2873(98.6%) 41(1.4%)  

No Insulin & No Sulfonylureas 

+ 2 or more Diabetes Medication  4121(99.9%) 4(0.1%)  

Sodium-glucose co-transporter 2 

inhibitor(SGLT2) alone  44(100%) 0(0%)  

Sulfonylureas Alone  2739(97.9%) 59(2.1%)  

Sulfonylureas + Other Diabetes 

Medication  9724(99%) 99(1%)  

Number of Diabetes 

Medications    <0.001 

0  6071(100%) 20(0%)  

1-2  34760(99.3%) 249(0.7%)  

>=3  9242(99%) 97(1%)  

History of Non-Severe 

Hypoglycemia Diagnosis  1098(97.1%) 33(2.9%) <0.001 

Age at Visit  64.14(54.78, 73.15) 71.85(61.35, 80.54) <0.001 

Gender 1(0%)   0.07 

Female  24150(99.2%) 194(0.8%)  

Male  25922(99.3%) 172(0.7%)  

Race 1222(2.4%)   <0.001 

Caucasian  37165(99.4%) 221(0.6%)  

Black  8321(98.6%) 118(1.4%)  

Asian/Pacific Islander  750(99.6%) 3(0.4%)  

Other  2629(99.6%) 10(0.4%)  

Median Income(in thousand) 5906 (12%) 54.21(39.54, 73.00) 47.93(30.00, 68.23) <0.001 

Body Mass index 10344(21%) 31.7(27.6, 36.9) 29.2(25.0, 34.1) <0.001 

Hemoglobin A1c 9184(18%) 6.7(6.2, 7.6) 6.8(6.1, 8) 0.93 



SUPPLEMENTARY DATA 

©2018 American Diabetes Association. Published online at http://care.diabetesjournals.org/lookup/suppl/doi:10.2337/dc17-1834/-/DC1 

Dementia   1662(98.5%) 25(1.5%) <0.001 

Cognitive Impairment  2109(98.3%) 36(1.7%) <0.001 

Cardiovascular Disease  24566(99%) 260(1%) <0.001 

Congestive Heart Failure  5699(97.9%) 121(2.1%) <0.001 

Chronic Kidney Disease  6430(98%) 134(2%) <0.001 

Depression  12095(99.2%) 96(0.8%) 0.36 

Other Psychiatric Diagnoses  19641(99.3%) 131(0.7%) 0.18 

Alcohol or Substance Abuse  7604(99.2%) 61(0.8%) 0.43 

Charlson Comorbidity Index  2(1, 4) 4(3, 7) <0.001 

 


