Figure S1. Forest plot of subgroup analysis stratified by latitude. SD, standard deviation; IV, inverse variance; CI, confidence
interval; Tau?, Tau-squared; Chi?, Chi-squared; df, degrees of freedom; 12, I-squared; Z, Z-statistic.

Fracture Non- fracture Mean difference Mean difference
Study or subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl
2.1.1 <40
AL-Daghri 2016 1228 739 234 155 89 1022 0.0% -3.22[4.31,-213]
Assaf 2024 21.87 8.4 37 2589 7.62 70 4.0% -4.02[7.26,-0.78) -
Chan 1984 28 4.123 17 31 8.246 17  29%  -3.00[-7.38,1.38) —
Contreras 2014 26.65 9.11 100 2545 959 100 49% 1.20-1.39,3.79) B
Delshad 2020 24.42 8 166 257 8 481 6.7% -1.281-2.69,0.13) E—
Jahmani 2017 23.22 14.26 70 2252 12.23 49  25% 0.70 [-4.08, 5.48) ]
Jeddi 2017 14.7 4.7 55 154 56 423 6.8% -0.70[-2.05,0.65) T
Matcovic 2023 27.03 1015 458 2932 928 398 0.0% -2.29[3.59,-0.99)
Minkowitz 2017 27.5 89 369 274 91 662 71% 0.10[-1.04,1.24] =l=
Olney 2008 329 141 66 34 1456 44 21%  -1.101[-6.59, 4.39)
Paperfthymiou 2014  23.16 8.53 21 2305 865 42  28% 0.11 [-4.38, 4.60)
Ramirez 2018 326 109 107 323 134 94 3.8% 0.30[-3.11,3.71) D
Ryan 2012 219 7.3 70 226 7.2 71 52% -0.70[-3.09, 1.69) I
Segal 2023 1852 6.93 28 158 6.05 75  4.5% 2.72[-0.19, 5.63) T
Younes 2019 20.37 6.72 165 19.08 73 809 74% 1.29(0.15, 2.43) L‘—
Subtotal (95% ClI) 1271 2937 60.3% .0.15[-1.00,0.70] <

Heterogeneity: Tau*= 0.88; Chi*= 21.59,df=12 (P = 0.04); "= 44%
Test for overall effect Z=0.35 (P=0.73)

2.1.2 >40

Andersan 2017 354 BS96 206 36.64 1244 343 61% -1.24[-3.04,0.55) T
Ceroni 2012 31.3 1005 100 327 7.6 50 45% -1.40[-4.28,1.48) 1
Herdea 2023 2529 18.71 688 30.99 18.71 889 Not estimable

Karpinski 2017 1256 748 100 1656 888 127 56% -4.00(-6.13,-1.87]

Liu 2019 245 117 695 281 14 224 57% -3.60[-5.63,-1.57) e
Mayranpaa 2012 16.8 5.2 66 17.2 48 64 Not estimable

Moore 2022 25.28 10.92 58 25 B.52 58  36% 0.28 [-3.28, 3.84) e
Popko 2018 19 12.58 20 245 10.69 19 1.3% -550[-12.81,1.81] ¢

Saglam 2017 14.5 4.7 30 213 8.2 30 39% -6.80[-10.18,-3.42)

Talmac 2021 19.4 4.2 50 294 111 50 Not estimable

Thompson 2017 285 6.9 60 316 103 60 4.2% -3.10[-6.24, 0.04)

Varkal 2022 13.4 7 76 173 7.8 50 48% -3.90[-6.57,-1.23) -
Subtotal (95% CI) 1345 961 39.7% -3.02[-4.28,-1.76] ’

Heterogeneity: Tau*= 1.63; Chi*=15.00, df= 8 (P = 0.06); "= 47%
Test for overall effect. Z= 4.68 (P < 0.00001)

Total (95% Cl) 2616 3898 100.0% -1.34[-2.26, -0.41] <
Heterogeneity: Tau*= 2.81; Chi*= 66.95, df= 21 (P < 0.00001); I*= 69% ¥ T v v
Test for overall effect Z= 2.84 (P = 0.005)

Test for subaroun differences: Chi*=13.67. df=1 (P =0.0002). *'=92.7%

Fracture Non-fracture



Figure S2. Forest plot of subgroup analysis stratified by season. SD, standard deviation; IV, inverse variance; CI, confidence

interval; Tau?, Tau-squared; Chi?, Chi-squared; df, degrees of freedom; 12, I-squared; Z, Z-statistic.

Study or subgroup

Non- fracture

SD Total Weight

Mean difference
IV, Random, 95% CI

Mean difference
IV, Random, 95% CI

3.1.1 May-Oct
Assaf 2024
Delshad 2020
Karpinski 2017
Popko 2018
Saglam 2017
Younes 2019
Subtotal (95% Cl)

Fracture
Mean SD Total Mean
21.87 8.4 37 25.89
24.42 8 166 257
1256 7.48 100 16.56

19 1258 20 245
14.5 47 30 213
2037 6.72 165 19.08

187

Heterogeneity: Tau*= 0.00; Chi*= 2.11, df= 3 (P = 0.55); I*= 0%
Test for overall effect Z= 5.92 (P < 0.00001)

3.1.2 Dec-Apr
Contreras 2014
Ramirez 2018
Talmac 2021
Subtotal (95% Cl)

26.65
326
19.4

9.11 100 26.45

108 107 323

4.2 50 294
207

7.62 70 37%
8 481 0.0%
888 127 5.6%
10.68 19 11%
8.2 30 35%
7.3 809 0.0%
246 13.9%

959 100 4.7%
13.4 94  3.5%
111 50 0.0%
194 8.2%

Heterogeneity: Tau*= 0.00; Chi*=0.17,df=1 (P = 0.68); I*= 0%
Test for overall effect Z=0.83 (P = 0.41)

3.1.3 Al
AL-Daghri 2016
Andersan 2017
Herdea 2023

Liu 2019
Matcovic 2023
Mayranpaa 2012
Moore 2022
Paperfthymiou 2014
Ryan 2012
Segal 2023
Thompson 2017
Varkal 2022
Subtotal (35% Cl)

12.28
35.4
25.28
245
27.03
16.8
25.28
23.16
2189
18.52
28.5
134

738 234
8.96 206 36.64
18.71 688 30.98
11.7 685 281
10156 458 29.32
5.2 66 17.2
10.92 58 25
8.53 21 23.05
73 70 226
6.93 28 168
6.9 60 31.6
7 76 173
1944

15.5

Heterogeneity: Tau*= 0.85; Chi*= 16.74, df= 9 (P = 0.05); I*= 46%
Test for overall effect. Z= 4.52 (P < 0.00001)

3.1.4 unclear
Ceroni 2012
Chan 1984
Jahmani 2017
Jeddi 2017
Minkowitz 2017
Olney 2008
Subtotal (95% Cl)

31.3
28
23.22
14.7
275
329

1005 100 327

4123 17 3

14.26 70 2252

4.7 55 154

89 369 274

141 66 34
677

89 1022 7.7%
1244 343  6.2%
1871 889  0.0%

14 224 58%

928 398 7.3%
48 64  6.4%
8.52 58 3.3%
8.65 42 2.4%
7.2 7 5.0%
6.05 75 0.0%
10.3 60 3.8%
7.8 50 46%
2332 52.5%

7.6 50  4.2%
8.246 17 25%
12.23 49  2.2%

56 423 T72%

91 662 76%

14.6 4  18%
1245  25.4%

Heterogeneity: Tau*= 0.00; Chi*= 3.00, df= 5 (P = 0.70); I*= 0%
Test for overall effect Z=1.00 (P = 0.32)

Total (95% Cl)

3015

4017 100.0%

Heterogeneity: Tau*=1.93; Chi*= 55.25, df= 21 (P <0.0001); I*=62%
Test for overall effect. Z= 4.40 (P < 0.0001)
Test for subaroun differences: Chi*= 29.74. df= 3 (P < 0.00001). I*= 89.9%

-4.02 [-7.26,-0.78)
-1.28[-2.69,0.13)
-4.00 [-6.13,-1.87)
-5.50[-12.81,1.81)
-6.80[-10.18,-3.42)
1.29(0.15, 2.43)
-4.65[-6.19, -3.11]

1.20[1.39, 3.79)
0.30 [-3.11, 3.71)
-10.00 [-13.29, -6.71)
0.87 [-1.19, 2.93]

-3.221-4.31,-2.13)
-1.24[-3.04, 0.56)
-5.70 [-7.56,-3.84)
-3.60 [-5.63,-1.57)
-2.29[-3.59,-0.99)
-0.40-2.12,1.32)
0.28[-3.28, 3.84)
0.11[-4.38, 4.60)
-0.70 [-3.09, 1.69)
2.72[-0.19,5.63)
-3.10[-6.24,0.04)
-3.90 [-6.57,-1.23]
-2.05 [-2.94, -1.16]

-1.40[-4.28, 1.48)
-3.00[-7.38, 1.38)
0.70 [-4.08, 5.48)
-0.70 [-2.05, 0.69)
0.10[-1.04,1.249)
-1.10[-6.59, 4.39)
-0.41[-1.21, 0.39]

-1.83[-2.64,-1.01]
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Figure S3. Forest plot of subgroup analysis stratified by trauma energy. SD, standard deviation; IV, inverse variance; CI, confi-
dence interval; Tau?, Tau-squared; Chi?, Chi-squared; df, degrees of freedom; 12, I-squared; Z, Z-statistic.
Fracture Non. fracture Mean difference Mean difference

Study or subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
4.1.1 Low
Andersan 2017 354 896 206 36.64 12.44 343 5.9% -1.24 [-3.04, 0.56) I
Assaf 2024 21.87 8.4 37 2589 7.62 70 3.8% -4.02|-7.26,-0.78) —
Contreras 2014 26.65 9.11 100 2545 959 100 4.7% 1.20[-1.39, 3.79) -
Herdea 2023 2529 1871 688 30.99 1871 889 0.0% -5.70 |-7.56,-3.84)
Karpinski 2017 1256 7.48 100 1656 8.88 127 0.0% -4.00 [-6.13,-1.87)
Mayranpaa 2012 16.8 5.2 66 17.2 48 64 6.1% -0.401-2.12,1.32) I
Olney 2008 329 141 66 34 146 44 2.0% -1.10[-6.59, 4.39] —
Popko 2018 19 1258 20 245 10.69 19 1.2% -550[-12.81,1.81)
Ramirez 2018 326 109 107 323 134 94 3.6% 0.30[-3.11,3.71) -1
Ryan 2012 219 7.3 70 226 7.2 7 5.0% -0.70 [-3.09, 1.69) .
Talmac 2021 19.4 4.2 50 294 111 50 0.0% -10.00[-13.29,-6.71)
Thompson 2017 28.5 6.9 60 316 103 60 4.0% -3.10[-6.24, 0.04)
Varkal 2022 13.4 7 7% 173 7.8 50 4.6% -3.90[-6.57,-1.23) - _
Subtotal (95% Cl) 808 915  41.0% -1.41[-2.55, -0.28] ’
Heterogeneity: Tau*=1.18; Chi*=14.58,df= 9 (P = 0.10); I*= 38%
Test for overall effect. Z= 2.44 (P = 0.01)
4.1.2 low or middle
AL-Daghri 2016 1228 733 234 155 8.9 1022 7.0% -3.22-4.31,-2.13] -
Ceroni 2012 31.3 1005 100 327 7.6 50 4.3% -1.40 [-4.28, 1.48) I
Delshad 2020 24.42 8 166 257 8 481 0.0% -1.281-2.69,0.13]
Liu 2019 245 117 695 28B4 14 224 5.6% -3.60[-5.63,-1.57)
Matcovic 2023 27.03 1015 458 2932 9.28 398 6.7% -2.29-3.59,-0.99) _—
Segal 2023 1852 6.93 28 158 6.05 75  0.0% 2.72[-0.19,5.63)
Subtotal (95% Cl) 1487 1694 23.6% -2.84 [-3.59, -2.10] ‘
Heterogeneity: Tau*= 0.00; Chi*= 2.65, df= 3 (P = 0.45); 1*= 0%
Test for overall effect: Z=7.46 (P <0.00001)
4.1.3 mix
Jeddi 2017 147 4.7 55 154 56 423 6.6% -0.70 [-2.05, 0.65) T
Minkowitz 2017 275 89 369 274 9.1 662 7.0% 0.10[-1.04, 1.24) -1
Moore 2022 25.28 10.92 58 25 852 58 3.5% 0.28[-3.28, 3.84) S
Subtotal (95% CI) 482 1143 17.1% -0.20 [-1.05, 0.64] ‘
Heterogeneity: Tau*= 0.00; Chi*= 0.86, df= 2 (P = 0.65); I*= 0%
Test for overall effect: Z= 0.47 (P = 0.64)
4.1.4 unclear
Jahmani 2017 23.22 14.26 70 2252 1223 49 2.4% 0.70 [-4.08, 5.48]) I
Saglam 2017 145 4.7 30 213 8.2 30 3.7% -6.80[-10.18,-3.42) -
Younes 2019 20.37 672 165 19.08 7.3 809 7.0% 1.29(0.15, 2.43) —
Subtotal (95% Cl) 265 888 13.0% -1.57 [-6.96, 3.83]
Heterogeneity: Tau*= 19.87; Chi*=19.74, df= 2 (P < 0.0001); I*= 80%
Test for overall effect Z=0.57 (P = 0.57)
4.1.5 Unintentional Injury
Chan 1984 28 4.123 17 31 B8.246 17 2.7% -3.00]-7.38,1.38) —
Paperfthymiou 2014  23.16 8.53 21 23.05 865 42 2.6% 0.11 [-4.38, 4.60) - 1
Subtotal (95% CI) 38 59 5.3% -1.48 [-4.62, 1.65] ‘
Heterogeneity: Tau*= 0.00; Chi*=0.94, df=1 (P =0.33); = 0%
Test for overall effect. Z= 0.93 (P = 0.35)
Total (95% ClI) 3080 4699 100.0% -1.50 [-2.39, -0.62] .
Heterogeneity: Tau?= 2.62; Chi* = 72.32, df = 21 (P < 0.00001); "= 71% H +t o ¢ 10

Test for overall effect Z= 3.32 (P = 0.0009)
Test for subaroun differences: Chi*=21.14.df= 4 (P = 0.0003). *=81.1%

Fracture Non-fracture



Figure S4. Forest plot of subgroup analysis stratified by study design. SD, standard deviation; IV, inverse variance; CI, confidence

interval; Tau?, Tau-squared; Chi?, Chi-squared; df, degrees of freedom; 12, I-squared; Z, Z-statistic.

Fracture Non- fracture
Study or subgroup Mean SD Total Mean SD Total Weight

Mean difference
IV, Random, 95% CI

Mean difference
IV, Random, 95% CI

5.1.1 Case-Control

Andersan 2017 354 896 206 36.64 12.44 343 6.4%
Assaf 2024 21.87 8.4 37 2589 7.62 70 37%
Chan 1984 28 4.123 17 31 8.246 17 2.5%
Contreras 2014 2665 9.11 100 2545 959 100 0.0%
Herdea 2023 2529 1871 688 30.99 1871 883 0.0%
Jahmani 2017 2322 14.26 70 2252 12.23 49 2.2%
Karpinski 2017 1256 7.48 100 1656 888 127 56%
Liu 2019 245 11.7 695 281 14 224 58%
Matcovic 2023 27.03 1015 458 2932 9.2B 398 7.5%
Mayranpaa 2012 16.8 5.2 66 17.2 48 64 6.5%
Minkowitz 2017 275 89 369 274 91 662 7.9%
Moore 2022 25.28 10.92 58 25 852 58 3.3%
Olney 2008 329 141 66 34 1456 44 1.7%
Paperfthymiou 2014  23.16 B.53 21 2305 B65S 42 2.4%
Popko 2018 19 1258 20 245 10.69 19 1.1%
Ramirez 2018 326 109 107 323 134 94 35%
Ryan 2012 219 73 70 226 7.2 71 51%
Saglam 2017 145 a7 30 213 8.2 30 35%
Segal 2023 1852 5.93 28 158 6.05 75 4.2%
Talmac 2021 19.4 4.2 50 294 111 50 0.0%
Thompson 2017 285 6.9 60 316 103 60 3.8%
Varkal 2022 134 7 76 173 7.8 50 4.6%
Subtotal (95% Cl) 2554 2497 81.1%

Heterogeneity: Tau*= 2.58; Chi*= 49.32, df= 18 (P < 0.0001); *= 64%
Test for overall effect: Z= 3.51 (P = 0.0004)

5.1.2 Cross-Sectional

AL-Daghri 2016 1228 739 234 155 89 1022 0.0%
Ceroni 2012 31.3 1005 100 327 7.6 50  4.2%
Delshad 2020 24.42 8 166 257 8 481 7.2%
Jeddi 2017 147 a7 55 154 56 423 7.4%
Younes 2019 2037 672 165 19.08 73 809 0.0%
Subtotal (35% CI) 321 954 18.9%

Heterogeneity: Tau*= 0.00; Chi*=0.41,df=2 (P=0.81);F=0%
Test for overall effect: Z=2.16 (P=0.03)

Total (95% Cl) 2875 3451 100.0%
Heterogeneity: Tau*= 1.79; Chi*= 50.58, df = 21 (P = 0.0003), I*= 58%
Test for overall effect: Z= 3.98 (P < 0.0001)

Test for subaroun differences: Chi*=1.18. df=1 (P=0.28). = 15.2%

-1.24 |-3.04, 0.56)
-4.02-7.26,-0.78)
-3.00 [-7.38, 1.38)
1.20-1.39, 3.79)
-5.70 |-7.56, -3.84)
0.70 -4.08, 5.48)
-4.00 (-6.13,-1.87)
-3.60 [-5.63,-1.57)
-2.29-3.59,-0.99)
-0.40 }2.12,1.32)
0.10 [-1.04, 1.24]
0.28 [-3.28, 3.84)
-1.10 [-6.59, 4.39)
0.11 [-4.38, 4.50)
-6.50 [-12.81,1.81)
0.30[-3.11, 3.71)
-0.70 [-3.08, 1.69)
-6.80 [-10.18, -3.42)
2.72-0.19, 5.63)
-10.00 [13.29, -6.71)
-3.10 -6.24, 0.04)
-3.90 [-6.57,-1.23]
.77 [-2.76, -0.78]

-3.22-4.31,-2.13)
-1.40 [-4.28, 1.48)
-1.28 -2.69, 0.13)
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