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Sensitivity analysis

Meta-analysis estimates, given named study is omitted
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Funnel plot with pseudo 95% confidence limits
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Begg's Test
Begg's Test
adj. Kendall's Score (P-Q) = 97
Std. Dev. of Score =  82.67
Number of Studies = 39
z = 1.17
Pr>lz|= 0.241
zZ = 1.16 (continuity corrected)
Pr>|z|=  0.246 (continuity corrected)
Egger's test
Std_Eff|  Coef. Std. Err. t P>t [95% Conf. Interval]

4
T

slope | .0705791 .0441485 1.60 0.118 -.0188741 .1600324
bias| .6885655 .4468107 1.54 0.132 -2167589 1.59389
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Study %
ID ES (95% Cl) Weight
Type 1 Diabetes :
Zendehdel 2003 —_— 0.80 (0.40, 1.50) 1.30
Swerdlow 2005 a —_————— 2.14 (1.22,3.48) 1.82
Shu 2010 —_— 1.32 (0.60, 2.52) 1.14
Hsu 2015 - — 3.89 (1.56,8.01) 0.92
Harding 2015 a —— 1.38 (1.01, 1.90) 3.22
Carstensen 2016 == 1.15(1.02, 1.30) 5.13
Subtotal (I-squared = 67.2%, p = 0.009) - 1.44 (1.06,1.95) 13.52
Type 2 Diabetes :
O'Mara 1985 —_— 1.01(0.57,1.77) 1.63
Adler 1996 —0—:— 0.90 (0.50, 1.40) 1.86
Parazzini 1997 B 0.80 (0.54, 1.19) 2.58
Mori 1998 " + 3.21(1.11,9.30) 0.58
Weiderpass 2002 -~ 0.97 (0.87,1.08) 5.25
Swerdlow 2005 b _—_— 0.72 (0.26, 1.57) 0.78
Inoue 2006 —— 2.42(0.96,6.09) 0.75
Khan 2006 ™ + 1.82 (0.42,7.87) 0.32
Kuriki 2007 _ 1.23 (0.53,2.84) 088
Hemminki 2010 | . 1.84 (1.59, 2.12) 4.93
Chodick 2010 | —— 2.39 (1.43,4.00) 1.87
Reis 2010 | ——— 2.13(1.40,3.23) 242
Wotton 2011 a - 1.28 (0.89, 1.78) 2.95
Wotton 2011 b ——— 0.93 (0.40, 1.88) 1.01
Johnson 2011 —— 1.19 (0.93, 1.53) 3.86
Lambe 2011 B — 1.23 (0.76, 1.97) 2.06
Gapstur 2012 —— 1.05 (0.75, 1.46) 3.07
Attner 2012 —_—— 1.00(0.49,2.01) 117
Bosetti 2012 —_—— 1.21(0.80, 1.82) 247
Lo 2013 - 1.05 (0.93, 1.20) 5.08
Chen 2014 - 1.06 (0.92, 1.22) 4.95
Harding 2015 b + 1.23 (1.15,1.32) 5.52
Dankner 2016 —— 1.39 (1.18, 1.64) 4.72
Paula Ruiz 2016 —— ; 0.41(0.23,0.75) 1.53
Ballotari 2017 T 1.56 (0.97,2.49) 2.09
He 2018 bs 1.33 (0.46, 3.85) 0.58
Bao 2018 -+ 1.30 (0.46, 3.71) 0.60
Saarela 2019 * 1.01(0.95, 1.07) 557
Linkeviciute-Ulinskiene 2019 —-— 0.94 (0.83, 1.07) 5.08
Subtotal (I-squared =78.5%, p = 0.000) 6 1.17 (1.06, 1.30) 76.17
. ]
Gestational diabetes mellitus |
Fuchs 2017 —_ 2.00 (1.03, 4.04) 1.23
Han 2018 G ol 1.23 (0.90, 1.67) 3.27
Peng 2019 —_— 0.96 (0.72, 1.28) 3.50
Pace 2020 e — 1.02 (0.66, 1.58) 2.30
Subtotal (l-squared =31.5%, p =0.224) G:P 1.14 (0.90, 1.43) 10.31
Overall (I-squared = 75.1%, p = 0.000) é 1.20 (1.10, 1.31) 100.00
NOTE: Weights are from random effects analysis :

I

5 1

a. Subgroup analysis based on the DM types (type 1 DM vs. type 2 DM vs. GDM).
RR relative risk, CI confidence interval, DM diabetes mellitus, GDM gestational DM.
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Study
ID

Yes | :
O'Mara 1985 —_——
Adler 1996 —_—
Parazzini 1997 —
Mori 1998 —_—
Zendehdel 2003 —_—
Inoue 2006 T
Khan 2006 -
Kuriki 2007 —_—
Hemminki 2010
Chodick 2010
Shu 2010 —_—T
Wotton 2011 a
Wotton 2011 b —_——
Johnson 2011 .l
Lambe 2011 ————
Gapstur 2012 —
—_—
[ —
-
—

Attner 2012
Bosetti 2012

Lo 2013

Chen 2014

Hsu 2015 | —_—
Dankner 2016 ——

Carstensen 2016 -

Ballotari 2017 ——

He 2018 s
Bao 2018 —_——
Han 2018 e —

Peng 2019 ——

Pace 2020 —_—

Subtotal (I-squared = 63.9%, p = 0.000) d}

No ’
Weiderpass 2002 -
Swerdlow 2005 a —
Swerdlow 2005 b
Reis 2010 | ———
Harding 2015 a
Harding 2015 b
Paula Ruiz 2016 —_—
Fuchs 2017
Saarela 2019 *
Linkeviciute-Ulinskiene 2019 -
Subtotal (I-squared = 85.0%, p = 0.000)

1
Overall (I-squared = 75.1%, p = 0.000) ¢
1

ES (95% Cl)

0.&0(054,

3.21(1.11,9.
0.80 (0.40, 1.5
2.42 (0.96, 6.09
1.82 (0.42, 7.87
1.23 (0.53, 2.84)
4 (1.59, 2.12)
(1.43, 4.00)
(0.60, 2.52)
(0.89, 1.78)
0.40, 188)

)
)
)
)
)
)
)

Sl o e e
DoNNDOR©
EEINORNSON

NOOINWOOU D WL

1.8
2.39
1.32
1.28
0.93
1.19
1.23
1.05
1.00
1.21
1.05
1.06
3.89
1.39
1.15
1.56
1.33
1.30
1.23
0.96
1.02
1.23

— 0000002220000 00oT¢
SONORPOO N0 ENNO]

OINOC

1.20 (1.10, 1.31)

%
Weight

1.63
1.86
2.58
0.58
1.30
0.75
0.32
0.88
4.93
1.87
1.14
2.95
1.01
3.86
2.06
3.07
1.17
247
5.08
4.95
0.92
472
5.13
2.09
0.58
0.60
3.27
3.50
2.30
67.58

5.26
1.82
0.78
242
3.22
5.52
1.53
1.23
5.57
5.08
32.42

100.00

NOTE: Weights are from random effects analysis I
T T |
it 1

A

b. Subgroup analysis based on the level of adjustment (unadjusted vs. adjusted). RR

relative risk, CI confidence interval.
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ES (95% Cl)
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Som

1.32)
0.41 (0.23, 0.75)
1.15 (1.02, 1.30)
2.00 (1.03, 4.04)
1.56 (0.97, 2.49)
1.33 (0.46, 3.85)
1.01(0.95, 1.07)
0.94 (0.83, 1.07)
0.96 (0.72, 1.28)
1.02 (0.66, 1.58)
112 (1.03, 1.22)
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0.90 (0.50, 1.40)
2.42 (0.96, 6.09)
1.82 (0.42, 7.87)
1.23 (0.53, 2.84)
1.84 (1.59, 2.12)
2.39 (1.43, 4.00)
1.23 (0.76, 1.97)
1.05 (0.75, 1.46)
1.00 (0.49, 2.01)
1.21 (0.80, 1.82)
1.39 (1.18, 1.64)
1.30 (0.46, 3.71)
1.23 (0.90, 1.67)
1.37 (1.16, 1.62)

1.20 (1.10, 1.31)

%

Weight

1.63
2.58
0.58
525
1.30
1.82
078
1.14
242
295
1.01
3.86
5.08
4.95
0.92
3.22
5.52
1.53
513
1.23
2.09
0.58
5.57
5.08
3.50
2.30
72.03

1.86
0.75
0.32
0.88
4.93
1.87
2,06
3.07
1.17
247
4.72
0.60
3.27
27.97

100.00

Study
1D
No | ;
O'Mara 1985 —_—
Parazzini 1997 —o—'—l
Mori 1998 . +
Weiderpass 2002 -
Zendehdel 2003 ———
Swerdlow 2005 a —_—
Swerdlow 2005 b —_——
Shu 2010 —_—
Reis 2010 L ———
Wotton 2011 a ———
Wotton 2011 b —_——
Johnson 2011 ——
Lo 2013 -
Chen 2014 —
Hsu 2015 | —_————
Harding 2015 a —_——
Harding 2015 b +
Paula Ruiz 2016 —_——
Carstensen 2016 gl
Fuchs 2017 ——
Ballotari 2017 |—o—'
He 2018 -+
Saarela 2019 -
Linkeviciute-Ulinskiene 2019 -
Peng 2019 —
Pace 2020 —_——
Subtotal (I-squared = 69.9%, p = 0.000) |OI
Yes i
Adler 1996 —_——
Inoue 2006 +——
Khan 2006 L g
Kuriki 2007 —_—r
Hemminki 2010 | [
Chodick 2010 | e—
Lambe 2011 ——
Gapstur 2012 ——
Attner 2012 —_——
Bosetti 2012 ———
Dankner 2016 ——
Bao 2018 —_—
Han 2018 -——
Subtotal (I-squared = 53.5%, p = 0.011) I<>
Overall (l-squared = 75.1%, p = 0.000) é
NOTE: Weights are from random effects analysis :
|

5 1

c. Subgroup analysis based on whether the study adjusted for BMI (yes vs. no). RR

relative risk, CI confidence interval, BMI body mass index.
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Study
ID

<10 year
Weiderpass 2002
Khan 2006
Chodick 2010
Johnson 2011
Lo 2013
Chen 2014
Hsu 2015
Harding 2015 b
Ballotari 2017
Linkeviciute-Ulinskiene 2019
Peng 2019

Subtotal (I-squared = 77.0%, p = 0.000)

210 year
Zendehdel 2003
Swerdlow 2005 a
Swerdlow 2005 b
Inoue 2006
Hemminki 2010
Shu 2010

Lambe 2011
Harding 2015 a
Dankner 2016
Fuchs 2017

Han 2018
Saarela 2019
Pace 2020

Subtotal (I-squared = 84.8%, p = 0.000)

NOTE: Weights are from random effects analysis

ES (95% CI)

0.97 (0.87, 1.08)
1.82 (0.42, 7.87)
2.39 (1.43, 4.00)
1.19 (0.93, 153)

(
(
(
(
(0.
106 (0.92, 122)
(1.
123 (1.15,1.32)
1.56 (0.97, 2.49)
0.94 (0.83, 1.07)
(0.
(

114 (1,01, 1.29)

0.80 (0.40, 1.50)
2.14 (1.22, 3.48)
0.72 (0.26, 1.57)
2.42 (0.96, 6.09)
1.84 (159, 2.12)
1.32 (060, 2.52)
1.23(0.76, 1.97)
1.38 (1.01, 1.90)
1.39 (1.18, 1.64)
2,00 (1.03, 4.04)
1.23 (0.90, 1.67)
1.01 (0.95, 1.07)
1.02 (0.66, 1.58)

( )

1.33 (1.09, 1.83

%
Weight

14.43
0.64
4.04
9.55
13.79
13.31
1.88
15.52
4.60
13.80
8.45
100.00

5.37
6.83
3.61
3.47
11.84
4.87
7.42
9.64
11.63
5.17
9.73
12.46
7.94
100.00

T
A

d. Subgroup analysis based on the duration of follow-up (<10 year vs. =10 year).
RR relative risk, CI confidence interval.
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Study
D ES (95% CI)
NOS <7 [
O'Mara 1985 — 1.01(0.57, 1.77)
Adler 1996 —O—f— 0.90 (0.50, 1.40)
Parazzini 1997 —_—— 0.80(0.54, 1.19)
Kuriki 2007 —_— 1.23(0.53, 2.84)
Reis 2010 | —— 2.13(1.40, 3.23)
Bosetti 2012 —_——— 1.21(0.80, 1.82)
Paula Ruiz 2016 e | 0.41(0.23, 0.75)
Ballotari 2017 ——— 1.56 (0.97, 2.49)
Bao 2018 . 1.30(0.46, 3.71)
Saarela 2019 * 1.01(0.95, 1.07)
Subtotal (I-squared = 66.7%, p = 0.001) 1.07 (0.85, 1.35)

'

NOS 27 i

Mori 1998 ——————————  3.21(1.11, 3.30)
Weiderpass 2002 - 0.97 (0.87, 1.08)
Zendehdel 2003 —_— 0.80 (0.40, 1.50)
Swerdlow 2005 a :—0—— 2.14(1.22,3.48)
Swerdlow 2005 b —_——r T 0.72(0.26, 1.57)
Inoue 2006 | e c—— 2.42(0.96, 6.09)
Khan 2006 ) 1.82(0.42, 7.87)
Hemminki 2010 : - 1.84 (1.59, 2.12)
Chodick 2010 | —— 2.39(1.43, 4.00)
Shu 2010 —_—— 1.32 (0.60, 2.52)
Wotton 2011 a —— 1.28 (0.89, 1.78)
Wotton 2011 b e 0.93 (0.40, 1.88)
Johnson 2011 E 1.19(0.93, 1.53)
Lambe 2011 R 1.23(0.76, 1.97)
Gapstur 2012 ——— 1.05(0.75, 1.46)
Attner 2012 —_— 1.00(0.49, 2.01)
Lo 2013 - 1.05(0.93, 1.20)
Chen 2014 - 1.06(0.92, 1.22)
Hsu 2015 | e — 3.89 (1.56, 8.01)
Harding 2015 a —_—— 1.38 (1.01, 1.90)
Harding 2015 b * 1.23(1.15, 1.32)
Dankner 2016 - 1.39(1.18, 1.64)
Carstensen 2016 - 1.15(1.02, 1.30)
Fuchs 2017 —_— 2.00(1.03, 4.04)
He 2018 —L—:—_— 1.33(0.46, 3.85)
Han 2018 1.23 (0.90, 1.67)
Linkeviciute-Ulinskiene 2019 B 0.94 (0.83, 1.07)
Peng 2019 ——r 0.96(0.72, 1.28)
Pace 2020 —_—— 1.02 (0.66, 1.58)
Subtotal (I-squared = 74.2%, p = 0.000) o 1.24 (112, 1.36)
Overall (I-squared = 75.1%, p = 0.000) 6 1.20(1.10, 1.31)

!

I

o

/o
Weight

1.63
1.86
2.58
0.88
2.42
247
1.53
2.09
0.60
5.57
21.64

0.58
5.25
1.30
1.82
0.78
0.75
0.32
4.93
1.87
1.14
2.95
1.01
3.86
2.06
3.07
117
5.08
4.95
0.92
3.22
5.52
472
5.13
123
0.58
3.27
5.08
3.50
2.30
78.36

100.00

NOTE: Weights are from random effects analysis
T
5

el

e. Subgroup analysis based on the study quality (NOS <7 vs. =7 points). RR relative

I
1

risk, CI confidence interval, NOS the Newcastle-Ottawa Scale score.
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Study %
o] ES (95% CI) Weight
North America |
O'Mara 1985 —_— 1.01(0.57,1.77) 1233
Adler 1996 —_— 0.90 (0.50, 1.40) 13.83
Johnson 2011 —— 1.19 (0.93, 1.53) 24 .81
Gapstur 2012 —_— 1.05(0.75, 1.46) 20.82
Paula Ruiz 2016 —_—— 0.41(0.23,0.75) 11.69
Pace 2020 — 1.02(0.66, 1.58) 16.52
Subtotal (I-squared = 53.9%, p = 0.054) 0.94 (0.73,1.21) 100.00
Europe
Parazzini 1997 0.80 (0.54, 1.19) 6.70
Weiderpass 2002 - 0.97 (0.87,1.08) 11.48
Zendehdel 2003 —_—— 0.80 (0.40, 1.50) 3.71
Swerdlow 2005 a —_— 2.14 (1.22,3.48) 5.00
Swerdlow 2005 b — 0.72 (0.26, 1.57) 2.33
Hemminki 2010 _ 1.84 (1.59, 2.12) 10.99
Shu 2010 —_— 1.32(0.60, 2.52) 3.30
Wotton 2011 a +—— 1.28 (0.89,1.78) 7.48
Wotton 2011 b —_— 0.93 (0.40, 1.88) 2.95
Lambe 2011 —_—— 1.23 (0.76, 1.97) 5.57
Attner 2012 —— 1.00 (0.49, 2.01) 3.38
Bosetti 2012 —_ 1.21(0.80, 1.82) 6.47
Ballotari 2017 —— 1.56 (0.97, 2.49) 5.63
Bao 2018 —_——— 1.30(0.46,3.71) 1.82
Saarela 2019 * 1.01 (0.95,1.07) 11.96
Linkeviciute-Ulinskiene 2019 - 0.94 (0.83, 1.07) 11.24
Subtotal (l-squared = 81.3%, p = 0.000) = 1.15(0.99, 1.35) 100.00
Asian
Mori 1998 —— 3.21(1.11,9.30) 2.36
Inoue 2006 +— 2.42(0.96,6.09) 2.98
Khan 2006 * 1.82(0.42,7.87) 1.34
Kuriki 2007 —_— 1.23 (0.53, 2.84) 3.47
Chodick 2010 —_—— 2.39 (1.43,4.00) 6.74
Reis 2010 —_— 213 (1.40,3.23) 835
Lo 2013 - 1.05(0.93, 1.20) 14.44
Chen 2014 - 1.06 (0.92,1.22) 14.20
Hsu 2015 —_— 3.89 (1.56, 8.01) 3.61
Dankner 2016 —— 1.39(1.18,1.64) 13.75
Fuchs 2017 —_— 2.00(1.03,4.04) 4.71
He 2018 —— 1.33 (0.46,3.85) 2.36
Han 2018 —p— 1.23 (0.90, 1.67) 10.57
Peng 2019 —— 0.96(0.72,1.28) 11.12
Sublotal (l-squared = 69.5%, p = 0.000) | <> 1.43(1.20,1.71) 100.00
Oceania
Harding 2015 a —_—— 1.38(1.01, 1.90) 4.54
Harding 2015 b > 1.23 (1.15,1.32) 95.46
Subtotal (I-squared = 0.0%, p = 0.486) [+ 1.24 (1.16, 1.32) 100.00
NOTE: Weights are from random effects analysis I

I I I

A 5 1

f. Subgroup analysis based on the geographic areas (North America vs. Europe vs.
Asian vs. Oceania). RR relative risk, CI confidence interval.
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