SUPPLEMENTARY DATA

Supplementary Table 1. Observed incidence rates of hypoglycemia hospitalization per 1000 person years in adults with type 1 and type 2 diabetes, in all years combined
and by each single year*

y?is 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
Type 1 diabetes
Overall
Number of | 1,591 38 60 51 66 65 76 97 119 118 115 132 130 168 112 121 123
hospitalizations
Incidence rate 13.12 957 12.10 840 9.80 880 9.87 1225 14.69 14.19 1341 1520 1478 19.21 13.10 14.34 14.80
Subgroups
Age group
18-44 years 9.02 591 633 551 649 563 451 1099 11.09 9.75 11.55 1031 9.71 1331 823 11.62 7.68
45-64 years 10.94 599 11.03 728 7.62 7.66 896 453 11.89 1246 10.02 996 14.86 1828 10.13 10.99 1588
65-79 years 21.47 20.13 19.16 1599 13.00 11.52 19.94 2430 2294 22.77 18.10 33.74 25.02 2476 30.64 21.11 22.00
>80 years 48.69 2529 4833 1551 3991 3548 3597 36.33 46.79 5172 49.44 6494 4834 882 4939 59.73 86.31
Gender
Male 12.05 831 10.57 7.14 1079 822 9.61 1257 12.58 12.67 1349 13.69 1224 17.01 12.59 12.03 14.07
Female 14.60 11.27 14.15 10.12 845 959 1022 11.80 17.60 16.27 13.31 17.29 1836 2230 13.81 17.53 15.81
Diabetes duration
0-4 years 1022 979 921 503 7.05 713 1086 864 1517 11.36 1320 12.86 6.83 1377 8.63 1072 1245
5-9 years 8.79 775 752 956 1312 467 475 936 11.13 11.12 456 931 11.80 11.20 6.59 1097 6.66
10-14 years 11.83 930 1845 878 8.60 12.05 10.04 12.55 12.78 14.78 12.83 1629 10.09 11.33 871 13.53 1049
>15 years 1536 1026 1288 9.00 10.17 9.46 1083 1394 1597 1554 1595 1699 1839 24.17 16.69 16.09 18.54
Type 2 Diabetes
<65 years old
Overall
Number of 553 7 13 9 9 7 22 28 43 35 33 57 64 63 49 53 61
hospitalizations
Incidence rate 0.99 073 1.03 054 044 028 077 086 1.19 088 076 124 133 126 097 1.05 1.19
Subgroups
Age group
18-44 years 0.73 0 0.63 0 036 029 077 022 098 072 099 063 075 1.02 1.00 086 0.70
45-64 years 1.03 084 1.09 062 046 028 077 097 123 09 073 134 142 129 096 1.08 1.27
Gender
Male 0.94 087 1.06 060 058 034 059 083 08 072 08 139 128 127 066 1.03 1.18
Female 1.05 053 099 045 025 0.2 .05 092 164 111 063 102 139 124 142 1.08 1.21
Diabetes duration
0-9 years 0.70 062 057 022 041 024 050 073 079 075 050 1.00 1.01 097 073 059 0.69
>10 years 2.24 136 352 216 0.60 051 222 157 334 156 209 236 274 244 185 257 280
Current glucose-lowering
drugs
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Insulin with/without

NIGLD 4.33
Sulfonylureas
with/without 0.64
other NIGLD
Other§ 0.21
Type 2 Diabetes
>65 years old
Overall
Number of
hospitalizations 3,185
Incidence rate 4.06
Subgroups
Age group
65-79 years 2.62
>80 years 7.78
Gender
Male 3.81
Female 4.34
Diabetes duration
0-4 years 1.41
5-9 years 2.57
10-14 years 5.63
>15 years 11.47
Current glucose-lowering
drugs
Sulfonylureas only 5.10
Sulfonylureas + other 463
NIGLD '
Insulin only 19.70
Insulin + NIGLD 12.09
Othert 0.40

3.72

0.66

15

0.79
2.16

0.90
1.33

0.53
1.35
2.70
0.66

1.09
0.87

7.20
3.63
0.23

4.87

0.68

0.20

4
2.34

1.61
4.68

2.57
2.11

0.95
2.40
4.11
4.90

2.34
1.89

10.47
9.13
0.51

1.22

0.66

0.15

53
2.20

1.77
3.51

1.99
241

1.19
2.50
3.92
2.58

2.50
2.67

7.87
5.88
0

1.28

0.35

0.24

88
3.00

2.10
5.65

2.30
3.71

1.77
2.92
5.19
4.49

2.36
4.16

7.63
10.36
0.30

1.04

0.31

120
3.40

232
6.51

3.30
3.50

1.96
3.80
4.69
5.91

4.76
3.35

13.39
8.50
0.30

3.07

0.49

0.22

136
3.35

1.99
7.29

2.95
3.77

1.51
3.01
5.65
7.69

5.50
2.94

16.95
7.04
0.30

2.99

0.65

0.31

158
3.45

1.86
7.98

2.61
4.33

1.09
3.68
5.21
9.02

4.35
4.70

11.08
8.69
0.35

4.88

1.08

0.11

204
4.02

2.57
8.06

3.54
4.51

1.71

3.37

4.97
11.51

433
5.45

14.98
10.52
0.51

3.85

0.51

0.18

225
4.06

2.66
7.81

3.92
4.21

1.65
2.52
5.43
12.57

5.74
4.20

20.02
12.35
0.34

3.24

0.48

0.17

251
4.19

2.89
7.59

4.24
4.15

1.33
3.02
6.62
11.36

4.46
4.81

16.44
14.41
0.61

6.00

0.75

0.08

327
5.17

3.12
10.31

4.73
5.63

1.40
2.52
8.82
15.55

7.76
5.98

25.08
14.57
0.59

6.10

0.63

0.30

346
5.18

3.66
8.93

4.83
5.56

1.99
3.12
7.06
13.99

10.68
5.61

23.80
16.02
0.29

5.52

0.87

0.25

329
4.78

291
9.24

4.16
5.46

1.39

243

6.97
13.25

9.21
5.19

27.95
12.21
0.50

3.61

0.94

0.25

316
4.51

291
8.23

4.55
4.47

1.10

1.79

5.25
14.25

6.05
5.09

23.55
15.04
0.40

499  6.30
0.55 044
025 027
324 251
453 352
297 225
8.16 645
441 3.57
4.67 347
0.88 1.20
1.92  1.57
505 4.07
13.76  9.31
771  6.65
449 533
29.25 20.01
13.71  9.19
041 024

Abbreviation: NIGLD, non-insulin glucose-lowering drug.

*Cell counts <5 were not reported with specific values.

1 Included self-management alone (i.e., not currently taking any glucose-lowering drug), non-insulin glucose-lowering drug monotherapy (excluding sulfonylureas) or
combinations of any glucose-lowering drugs (excluding insulin and sulfonylureas).
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Supplementary Table 2. Trends in hypoglycemia hospitalization in elderly adults with type 2 diabetes after removing specific patients

Trend 1 Trend 2
Period APC (95% CI) P Period APC (95% CI) P
After removing users with insulin and non-insulin glucose-lowering drug  1998-2009  7.12 (3.88 to 10.47) 0.0005 2009-2013  -7.61(-15.23t0 0.70)  0.07
After removing those with duration of diabetes >10 years 1998-2009 1.59 (-2.39t05.73)  0.40 2009-2013 -13.83 (-25.441t0-0.42) 0.04

Abbreviation: APC, annual percent change; CI, confidence interval.
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Supplementary Table 3. Proportion of patients with type 1 diabetes captured by each criterion of our case definition

Criteria Description Proportion,%
A* >1 type 1 code and use of insulin only 88.14
B >1 type 1 code and use of insulin only on the diagnosis date and non-insulin 0.62
glucose-lowering drug (NIGLD), if any, was introduced 6 months later )
C >2 insulin prescriptions only and >1 unspecified diabetes code 11.24
Total 100

Abbreviation: NIGLD, non-insulin glucose-lowering drug.
Criteria most likely to misclassify diabetes type were in bold.
*14.72% of the type 1 patients captured by criterion A had at least one type 2 code.
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Supplementary Table 4. Proportion of patients with type 2 diabetes captured by each criterion of our case definition

Criteria Description Proportion,%

A >2 type 2 codes and 0 type 1 code, regardless of drug use 81.58
>1 type 2 code and 0 type 1 code and non-insulin glucose-lowering drug (NIGLD) only 433
>1 type 2 code and 0 type 1 code and on NIGLD and insulin, but NIGLD

C . L 0.33
prescribed no later than insulin

D >2 classes of NIGLD 12.16
>2 prescriptions of a non-insulin non-metformin glucose-lowering drug only and >1

E . . 1.60
unspecified diabetes code

Total 100

Abbreviation: NIGLD, non-insulin glucose-lowering drug.
The criterion most likely to misclassify diabetes type was in bold.
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Supplementary Table 5. Trends of hypoglycemia hospitalization in adults with type 1 and type 2 diabetes

Annual percent change (95% CI)

Population Period New case definition* Original case definitionf
Patients with type 1 diabetes 1998-2013 3.24 (1.15,5.38) 3.74 (1.70, 5.83)
Young and middle aged patients with type 2
diabetes 1998-2013 4.06 (0.38, 7.88) 4.12 (0.61, 7.75)
1998-2009 8.96 (6.16, 11.84) 8.59 (5.76, 11.50)

Elderly patients with type 2 diabetes 20092013 -8.10 (-14.29, -1.47) -8.05 (-14.48, -1.13)

*New case definition removed the bold-highlighted criteria in the Supplementary Table 3 and 4.
tOriginal case definition kept all criteria.
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Supplementary Table 6. Trends of hypoglycemia hospitalization using exactly the same published case definitions for type 2 diabetes from the CPRD literature

Annual
. . .. Population . percent
Authors Published type 2 diabetes definition (years of age) period change (95% P
CD
1) clinical codes exclusively indicative of type 2 diabetes; 2) at least one clinical code indicative of 18-64 1998-  3.05 (-0.04, 0.05
type 2 diabetes (regardless of others indicative of type 1 or nonspecific diabetes) and at least one 2013 6.24) '
) prescription for an oral hypoglycemic agent (OHA); 3) prescription of two or more classes of OHA;
Bannister  ,nq 4) diagnoses of both type 1 and type 2 diabetes and an age of diagnosis older than 35 years. 1998- 8.88 (6.56, <0.0001
etal.(1) 65 2009 11.26)
2009- -7.74 (-
2013 13.00,-2.16) 0.01
1) more than one diagnosis recorded exclusively for T2DM; 2) prescription of two or more differing 18-64 1998- 3.00 (-0.22, 007
classes of oral antidiabetic drug; or 3) a diagnostic code indicative of T2DM (regardless of a 2013 6.32) '
Currie et Z(r)llllﬂlcnng diagnosis of type 1 or nonspecific diabetes) plus a prescription for an oral antidiabetic 1998- 9.07 (6.74, 00001
al.(2) & 65 2009 11.46) ‘
2009- -8.09 (-
2013 13.34,-2.53) 0.009
1998-  2.61 (-0.43,
18-64 2013 5.73) 0.09
Hirji et 2 OXMIS/Read codes of type 2 diabetes or 1 OXMIS/Read code plus one oral anti-diabetic drug 1998- 9.65 (7.10, <0.0001
al.(3) (OAD) or 2 continuous OAD treatments ~65 2009 12.25) '
- 2009- -8.35 (- 0.01
2013 14.00,-2.32) )
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SUPPLEMENTARY DATA

Supplementary Figure 1. Incidence and trends in hypoglycemia hospitalization in adults with type 1 diabetes by
age (1A), gender (1B), and length of recorded diabetes history (1C)
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Length of recorded diabetes history (years)
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Supplementary Figure 2. Incidence and trends in hypoglycemia hospitalization in adults with type 2 diabetes by
age (2A, 2B), gender (2C, 2D), length of recorded diabetes history (2E, 2F), and current use of glucose-lowering
medications (2G, 2H)
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18-64 years old: gender
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18-64 years old
Length of recorded diabetes history (years)
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18-64years old:
Current glucose-lowering medication
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Legend: NIGLD, non-insulin glucose-lowering drug. * “Other” in Fig. 2G and 2H included self-management
alone (i.e., currently not taking any glucose-lowering drug), non-insulin glucose-lowering drug monotherapy
(excluding sulfonylureas) or combinations of any glucose-lowering drugs (excluding insulin and sulfonylureas).

©2017 American Diabetes Association. Published online at http://diabetes.diabetesjournals.org/lookup/suppl/doi:10.2337/db16-2680/-/DC1



SUPPLEMENTARY DATA

Supplementary Figure 3. Trends in current use of glucose-lowering medications in young and middle aged
adults (3A) and elderly adults (3B) with type 2 diabetes
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Legend: DPP-4, dipeptidyl peptidase-4 inhibitors; GLP-1, glucagon-like peptide-1 receptor agonists; TZDs,

thiazolidinediones. Use of sodium-glucose co-transporter-2 inhibitors was not plotted because it had not been
used until 2013.
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Supplementary Figure 4. Trends in age (4A), length of recorded diabetes history (4B), BMI (4C), and Charlson
comorbidity score (4D)
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BMI
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Supplementary Figure 5. Trends in completeness of HbAlc (5A) and BMI data (5B)
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