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Table S1A. Meta-regression with subgroup analysis
FEV: (L) FVC (L)
Studies | Participants Effect estimate 12 p Studies | Participants Effect estimate 12 p

Male 10 1396 -0.28 (-0.41,-0.16) | 89% <0.001 10 1416 -0.36 (-0.59, -0.14) | 95% 0.001

Female 7 1376 -0.29 (-0.43,-0.15) | 88% <0.001 7 1376 -0.42 (-0.69, -0.15) | 96% 0.003

Nonsmokers 19 1490 -0.39 (-0.52, -0.27) 92% <0.001 20 1614 -0.45 (-0.58, -0.32) 84% <0.001

Continent

Africa 2 275 -0.71 (-1.66, 0.24) | 99% 0.14 2 275 -0.68 (-1.53,0.16) | 97% 0.11

America 8 17,639 -0.30(-0.41,-0.19) | 95% <0.001 8 17,639 -0.25(-0.33,-0.17) | 85% | <0.001

Asia 15 2018 -0.35(-0.42,-0.28) | 78% <0.001 15 2018 -0.37(-0.48,-0.27) | 80% | <0.001

Europe 8 1110 -0.28 (-0.40,-0.15) | 51% <0.001 6 950 -0.39(-0.57,-0.22) | 47% | <0.011

Oceania 1 15 NA NA NA 1 15 NA NA NA

BMI (kg/m?)

<25 4 285 -0.27 (-0.51,-0.02) | 72% 0.03 4 285 -0.31(-0.62,-0.00) | 77% 0.05

25-29.9 11 3444 -0.39(-0.51,-0.27) | 95% <0.001 11 3444 -0.32(-0.43,-0.20) | 84% | <0.001

30-39.9 7 15,832 -0.27 (-0.37,-0.17) | 80% <0.001 7 15,832 -0.37 (-0.45, -0.30) | 55% | <0.001

240 1 130 NA NA NA 0 0 NA NA NA
Table S1B. Meta-regression with subgroup analysis

FEF25.75 (L) PEF (L/s) DLco
Studies | Participants Effect estimate 12 p Studies | Participants Effect estimate 12 p Studies | Participants Effect estimate 12 p

Male 1 72 NA NA NA 4 312 -1.31(-1.98, -0.64) | 95% <0.001 1 19 NA NA NA
Female 0 NA NA NA NA 3 169 -1.09 (-1.47,-0.71) 69% <0.001 0 NA NA NA NA
Nonsmokers 10 623 -0.52 (-0.81, -0.24) 86% | <0.001 14 1148 -1.14 (-1.55,-0.73) | 94% <0.001 6 400 -4.52 (-6.98, -2.06) | 88% <0.001
Continent
Africa 1 70 NA NA NA 2 275 -1.69 (-3.58,0.20) | 97% 0.08 1 70 NA NA NA
America 1 34 NA NA NA 1 283 NA NA NA 3 4789 -1.74 (-2.95, -0.54) 74% 0.005
Asia 7 529 -0.38 (-0.52, -0.24) 27% | <0.001 11 969 -0.99 (-1.39,-0.60) | 92% <0.001 3 205 -3.62 (-4.86, -2.39) 0% <0.001
Europe 3 192 -0.32 (-0.67, 0.03) 45% 0.07 5 351 -1.11(-1.93,-0.29) | 81% 0.008 3 225 -3.80 (-5.35, -2.24) 0% <0.001
Oceania 0 NA NA NA NA 0 NA NA NA NA 0 NA NA NA NA
BMI (kg/m?)
<25 2 125 -0.30)-0.63, -0.03) 0% 0.08 4 285 -1.19(-1.91,-0.48) | 71% 0.01 1 45 NA NA NA
25-29.9 2 95 -0.55 (-0.93, -0.17) 0% 0.005 7 845 -1.06 (-1.74,-0.38) | 98% 0.002 2 208 -4.25 (-5.72, -2.77) 0% | <0.001
30-39.9 1 110 NA NA NA 2 134 -0.90 (-2.12, 0.32) 92% 0.15 3 4789 -1.74 (-2.95, -0.54) 74% 0.005
240 0 NA NA NA NA 0 NA NA NA NA 0 NA NA NA NA

Abbreviations: BMI, body mass index; DLco, diffusion capacity of the lung for carbon monoxide; FEF2s.75%, forced expiratory flow between 25% and 75% of total lung capacity; FEV1, forced expiratory volume in one second;
FVC, forced vital capacity; NA, not applicable; PEF, peak expiratory flow.
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Table S2A. Sensitivity analysis
FEV: (L) FVC (L)
Studies | Participants Effect estimate 12 Studies | Participants Effect estimate 12
Statistical analysis method
Random effect -0.34 (-0.42, -0.27 -0.36 (-0.43, -0.29
Fixed effect 34 21,057 -0.33 5-0.34, -0.32; 94% 32 20,987 -0.32 §-0.34, -0.31; 87%
Publication year
Before 2000 1 1239 NA NA 1 1239 NA NA
2000-2009 14 12,637 -0.28 (-0.36, -0.21) 84% 13 12,607 -0.35 (-0.44, -0.26) 84%
2010-2019 19 7181 -0.34 (-0.46, -0.23) 94% 18 7051 -0.39 (-0.50, -0.28) 90%
Type-2 diabetes group size
<50 patients 18 940 -0.40 (-0.53,-0.27) 91% 17 910 -0.47 (-0.63, -0.30) 81%
>50 patients 16 20,117 -0.29 (-0.36, -0.2 92% 15 19,987 -0.29 (-0.34, -0.23) 82%
Study quality
Only good quality studies 27 19,574 -0.35(-0.45, -0.25) 94% 26 19,544 -0.38 (-0.47,-0.29) | 100%
Including predatory journals and grey
literature 54 23,495 -1.18 (1.38, -0.98) 96% 52 23,335 -1.03 (-1.21, -0.85) 95%
Excluding the greatest weight study 33 20,774 -0.34 (-0.43, -0.26) 94% 31 16,733 -0.36 (-0.43, -0.29) 88%
Table S2B. Sensitivity analysis
FEF25.75 (L) PEF (L/s) DLco
Studies | Participants Effect estimate 12 Studies | Participants Effect estimate 12 Studies | Participants Effect estimate 12
Statistical analysis method
Random effect -0.48 (-0.71, -0.24) -1.07 (-1.73,-0.71) -3.42 (-5.14, - 1.70)
Fixed effect 12 825 -0.47 (-0.54, -0.39) 84% 19 1878 -0.60 (-0.64, -0.56) 7% 10 5289 -3.17 (-3.55, -2.80) 93%
Publication year
Before 2000 0 NA NA NA 0 NA NA NA 1 100 NA NA
2000-2009 5 288 -0.35 (-0.53,-0.17) 21% 6 551 -0.83 (-1.33,-0.32) 94% 3 225 -3.80 (-5.35, -2.24) 0%
2010-2019 7 537 -0.54 (-0.92, -0.16) 88% 13 1327 -1.18 (-1.67,-0.69) 94% 6 4964 -3.16 (-5.56, -0.77) 96%
Type-2 diabetes group size
<50 patients 9 535 -0.57 (-0.85, -0.29) 86% 13 835 -1.24 (- 1.60, - 0.89) 88% 6 271 -3.58 (-6.59, -0.58) 91%
>50 patients 3 290 -0.15 (-0.37, 0.07) 8% 6 1043 -0.62 (-0.90, -0.34) 79% 4 5018 -2.64 (-3.67,-1.61) 68%
Study quality
Only good quality studies 12 825 -0.48 (-0.71, -0.24) 84% 16 1435 -1.09 (-1.51, -0.68) 92% 9 5189 -3.37 (-5.23, -1.50) 94%
Including predatory journals and
grey literature 24 2027 -1.08 (-1.41,-0.74) 92% 35 3790 -1.06 (-1.31,-0.82) 92% 10 5289 -0.76 (-1.07, -0.45) 89%
Excluding the greatest weight study 11 753 -0.49 (-0.79, -0.20) 84% 18 1595 -1.12 (-1.47,-0.76) 93% 9 1125 -3.48 (-5.76, -1.20) 93%

Abbreviations: DLco, diffusion capacity of the lung for carbon monoxide; FEF2s.7s%, forced expiratory flow between 25% and 75% of total lung capacity; FEV1, forced expiratory volume in one second; FVC, forced vital
capacity; NA, not applicable; PEF, peak expiratory flow.
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Figure S1. Forest plot of forced expiratory volume in one second (L)
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Figure S2. Forest plot of forced vital capacity (L)
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Chance, 2008 3.64 1:4 69 42 09 45  2.0% -056[-093,-019] ——
Dennis, 2008 272 073 262 283 066 262 45%  -0.11[0.23, 0.01] =
Dharwadkar, 2011 1.742 0664 40 1.877 0572 40  2.8% -014[0.41,014] ==
Guvener, 2003 297 077 25 319 1.03 12 09% -0.22[-0.88 0.44] ——
Jamatia, 2014 224 073 30 276 064 30 22% -052[-0.87,-017]
Khafaie, 2017 249 052 347 29 048 386 5.0% -0.41[0.48,-0.34] =
Klein, 2012 h 278 091 3604 319 1.03 560 4.8% -0.41[-050,-0.32] =
Lau, 2004 356 072 40 353 068 20 2.0% 0.03 [-0.34, 0.40] =
Maiolo, 2002 267 03 12 322 03 12 32% -055[-0.79,-0.31] ——
Melo, 2003 35 09 17 39 08 17 11%  -040[0.97,017] e
Meo, 2006 314 018 32 37 041 40  5.0% -0.56 [-0.63,-0.49] 2
Nandhini, 2012 257 052 45 286 062 47 32% -0.29[-0.52,-0.06] =t
Nidhianand, 2017 255 066 100 294 043 100 41% -0.39[-0.54,-0.24] T
Okur, 2018 282 074 58 323 084 52 2.6% -0.41[0.71,-011] =
Ortiz-Aguirre, 2006 26 01 144 29 01 139 53% -0.30[0.32,-0.29] ®
Ozoh, 2010 2.94 09 101 313 079 104 32% -0.25[0.48,-0.02] e
Rajani, 2013 251 078 40 282 06 40  25% -0.31 [-0.61,-0.01] =
Shergill, 2017 3.95 059 50 459 089 50 2.6% -0.64[-0.94,-0.34] =
Verma, 2009 212 067 50 245 054 50 3.2% -0.33[-0.57,-0.09] et
Weishrod, 2005 3.44 017 8 383 039 7 25% -0.39[0.70,-0.08] =
Yeh, 2008 358 064 1100 3.87 064 10162 52% -0.29[0.33,-0.29] *
Zamarron, 2001 25 07 31 3 07 16 1.7% -0.50[-0.92,-0.08]
Total (95% CI) 6723 14174 100.0% -0.36 [-0.43, -0.29] &

Heterogeneity: Tau®= 0.02; Chi*= 243.71, df= 31 (P < 0.00001); F=87%
Test for overall effect: Z=10.54 (P = 0.00001)
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Figure S3. Forest plot of forced expiratory flow between 25% and 75% of total
lung capacity (L/s)

Type-2 diabetes Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% CI IV, Rand 95% CI
Ahd El-Azeem, 2013 14 05 30 261 0.34 40 105% -1.21[1.42,-1.000 ——
Agarwal, 2010 272 079 30 292 053 15 87% -0.20[-059,0.19] =
Anandhalakshmi, 2013 2.2 1 30 26 1 30 75% -040[091,0.11] |
Ari, 2002 26 08 25 335 08 10 67% -075[1.34,-016] ————————
Jamatia, 2014 273 1. 50 33 159 30 62%  -0.57[1.20,0.08] e
Melo, 2003 249 1 17 35 1.2 17 53% -060[1.34,014] —————
Meo, 2006 3.29 025 32 366 016 40 11.2% -0.37[-0.47,-0.27] ==
Nandhini, 2012 262 07 45 3.07 069 47 98% -045[-073,-0.17] =
Okur, 2018 246 068 58 259 07 52 101%  -013[039,0.13] ==
Rajani, 2013 218 092 40 297 1.1 40 84% -0.79[1.21,-0.37] Tt
Yerma, 2009 279 1.23 50 2.8 078 50 8.6% -0.01[041,0.39] —
Zamarron, 2001 2.6 1 31 29 09 16 69%  -0.30[-0.86, 0.26] T
Total (95% CI) 438 387 100.0% -0.48[-0.71,-0.24]
Heterogeneity: Tau®*= 0.12; Chi*= 69.84, df= 11 (P < 0.00001); = 84% 11 _0?5 S 0¢5 15
Test for overall effect: Z= 4.00 (P < 0.0001) Type-2 diabetes Control
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Figure S4. Forest plot of peak expiratory flow (L/s)

Type-2 diabetes Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Rand 95% CI
Abd El-Azeem, 2013 3.25 0.6 30 589 0.8 40 B.2% -2.64[2.97,-2.31)] ——
Agarwal, 2010 547 141 30 596 1.07 15  51%  -0.49[1.23 025 —
Anandhalakshmi, 2013 5.2 2 30 6.2 1.7 30 45% -1.00[-1.94,-0.06] —
Aparna, 2013 436 0.3 40 595 0.3 40  B.5% -1.59[1.72,-1.46] bee
Ari, 2002 57 1.7 25 7 25 10  2.7%  -1.30[-2.99,0.39] =
Dharwadkar, 2011 517 161 40 607 251 40 46% -0.90[1.82 002 e
Guvener, 2003 553 226 25 568 1.55 12 37% -0.15[1.40,1.10 =
Jamatia, 2014 483 198 30 7.2 153 30 46% 237327147 ——————
Maiolo, 2002 433 0.6 12 584 043 12 6.0% -1.51[1.93,-1.09] =
Meo, 2006 577 046 32 691 028 40 6.4% -1.14[1.32,-0.96] =
Nandhini, 2012 659 1.37 45 732 148 47 56% -0.73[1.31,-0.15] o]
Nidhianand, 2017 3.795 0724 100 411 0696 100 6.4% -032[051,-012] =%
Okur, 2018 517 1.5 58 543 1.51 52 56% -0.26[-0.83 0.31] T
Ortiz-Aguirre, 2006 45 0.2 144 49 0.2 138 65% -040[-0.45,-0.35] *
Ozoh, 2010 56 224 101 631 162 104 57% -0.71[1.25-017] T
Rajani, 2013 541 227 40 651 1.72 40  47% -1.10[1.98,-0.22] —_—t
Shergill, 2017 873 122 50 985 1.69 50 56% -1.12[1.70,-0.54] R
Van Eetvelde, 2018 551 339 110 7.85 2.2 35  44% -234[331,-137] ———————
Yerma, 2009 519 169 50 556 168 50 53% -0.37[1.03,029 I
Total (95% CI) 992 886 100.0% -1.07[-1.43,-0.71] B
Heterogeneity: Tau®= 0.52; Chi*= 526.67, df= 18 (P < 0.00001); F=97%
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Testfor overall effect: Z= 5.83 (P < 0.00001) Type-2 diabetes Control
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Figure S5. Forest plot of diffusion capacity of the lungs for carbon monoxide
(mL/min/mm Hg)

Type-2 diabetes Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Rand 95% Cl
Ahd El-Azeem, 2013 1397 19 30 2251 27 40 11.5% -8.54 (962, -7.46] ——
Agarwal, 2010 18.56 537 30 21.08 3.61 15  93% -252[517,013]
Anandhalakshmi, 2013 1507 3.7 30 181 37 30 105% -4.03[-5.90,-2.16] T S
Caron, 2017 29 56 10 274 29 9 73% 1.60 [-2.35, 5.55] D B S
Guazi, 2002 237 54 15 278 32 15 85% -4.10[7.28,-0.92] P
Klein, 2012 1672 51 303 172 57 303 11.7% -1.48[2.34,-0.62] 0.
Klein, 2012 b 16.67 553 560 1918 672 3604 11.9% -2.51[3.02,-2.00] s
Matsubara, 1991 15 48 52 188 58 48 102% -3.80[-5.90,-1.70] e
Saler, 2009 233 68 68 279 81 80 9.7% -4.60[-7.00,-2.20] =
Zamarron, 2001 215 46 31 241 43 16 9.3%  -2.60[5.26, 0.06] ]
Total (95% CI) 1129 4160 100.0% -3.42[-5.14,-1.70] =
Heterogeneity: Tau®= 6.38; Chi*=125.43, df=9 (P < 0.00001); F= 93% t t f

ot
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Test for averall effect: Z= 3.91 (P < 0.0001) Typp-"-diatl'tﬁs Control
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Figure S6. Funnel plot of FEV1 (L), FVC (L), FEF25-75% (L/s), PEF (L/s) and DLco

(mL/min/mm Hg)
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