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Table, Supplementary Digital Content 1. Definitions of and outcomes
	Outcomes
	ICD-10 code definitions

	Surgical site infection
	T79.3, T81.4, L02.2

	Bleeding
	T14.0, T81.0, T81.1, R57.1, R58, N64.5

	Heart failure
	I21–I24, I50

	Stroke
	I26, I74, T82.8

	Pulmonary embolism
	I26

	Stroke
	I60–I64

	Acute renal failure
	N17

	Respiratory complications
	J12–J18, J69.0, J80, J95–J99

	Urinary tract infection
	N10, N12, N30, N39.0

	Sepsis
	A40, A41

	
	Procedure definitions searched in Japanese original procedure codes

	Wound dehiscence
	Wound suture

	Tissue necrosis
	Debridement

	Arterial or venous thrombosis
	Thrombectomy or re-anastomosis of vessels


Abbreviation: ICD, International Classification of Diseases
[bookmark: _Hlk78897696]Table, Supplementary Digital Content 2. Baseline characteristics of patients undergoing free-flap breast reconstruction categorized by body mass index category.
	Characteristic
	Total
	Body mass index (kg/m2)
	P value

	
	
	<18.5 
(Underweight)
	18.5–21.9 
(Low-normal)
	22.0–24.9 
(High-normal)
	25.0–29.9 (Overweight)
	≥30.0 
(Obese)
	

	
	N
	%
	N
	%
	N
	%
	N
	%
	N
	%
	N
	%
	

	Total N and %
	5,510
	(100)
	239
	(4)
	1,996
	(36)
	1,806
	(33)
	1,182
	(21)
	287
	(5)
	


	Age, years
	
	
	
	
	
	
	
	
	
	
	
	
	<0.001


	  <40
	431 
	(8)
	24 
	(10)
	193 
	(9.7)
	119 
	(6.6)
	72 
	(6.1)
	23 
	(8.0)
	

	  40–49
	2,574 
	(47)
	126 
	(53)
	980 
	(49)
	818 
	(45)
	511 
	(43)
	139 
	(48)
	

	  50–59
	1,806 
	(33)
	69 
	(29)
	639 
	(32)
	614 
	(34)
	402 
	(34)
	82 
	(29)
	

	  60–69
	626 
	(11)
	19 
	(8.0)
	164 
	(8.0)
	222 
	(12)
	179 
	(15)
	42 
	(15)
	

	  ≥70
	73 
	(1.3)
	1 
	(0.4)
	20 
	(1.0)
	33 
	(1.8)
	18 
	(1.5)
	1 
	(0.3)
	

	Current/past smoker
	1,622 
	(29)
	76 
	(32)
	558 
	(28)
	528 
	(29)
	367 
	(31)
	93 
	(32)
	0.24


	Charlson comorbidity index ≥3
	500 
	(9)
	16 
	(6.7)
	159 
	(8.0)
	151 
	(8.4)
	128 
	(11)
	46 
	(16)
	<0.001

	The side of surgery

	
	
	
	
	
	
	
	
	
	
	
	
	0.30


	 Bilateral
	376 
	(6.8)
	12 
	(5.0)
	127 
	(6.4)
	147 
	(8.1)
	71 
	(6.0)
	19 
	(6.6)
	

	 Right
	2,347 
	(43)
	112 
	(47)
	852 
	(43)
	755 
	(42)
	508 
	(43)
	120 
	(42)
	

	 Left
	2,259 
	(41)
	92 
	(38)
	819 
	(41)
	734 
	(41)
	495 
	(42)
	119 
	(41)
	

	Timing of reconstruction
	
	
	
	
	
	
	
	
	
	
	
	
	<0.001


	 Immediate
	2,889 
	(52)
	104 
	(44)
	976 
	(49)
	1,001 
	(55)
	644 
	(54)
	164 
	(57)
	

	 Delayed
	2,621 
	(48)
	135 
	(56)
	1,020 
	(51)
	805 
	(45)
	538 
	(46)
	123 
	(43)
	

	Teaching hospital
	4,942 
	(90)
	219 
	(92)
	1,784 
	(89)
	1,637 
	(91)
	1,057 
	(89)
	245 
	(85)
	0.07


	Hospital volume case/year
	
	
	
	
	
	
	
	
	
	
	
	
	0.002



	  <5.5
	802 
	(15)
	29 
	(12)
	259 
	(13)
	267 
	(15)
	204 
	(17)
	43 
	(15)
	

	  5.5–13
	1,219 
	(22)
	50 
	(21)
	439 
	(22)
	381 
	(21)
	280 
	(24)
	69 
	(24)
	

	  13–25.6
	1,528 
	(28)
	70 
	(29)
	535 
	(27)
	499 
	(28)
	332 
	(28)
	92 
	(32)
	

	  ≥25.6
	1,961 
	(36)
	90 
	(38)
	763 
	(38)
	659 
	(36)
	366 
	(31)
	83 
	(29)
	


[bookmark: _Hlk77612469]Data are presented as n (%).

Table, Supplementary Digital Content 3. Crude outcomes of patients undergoing free-flap breast reconstruction categorized by body mass index category.
	Characteristic
	Total
	Body mass index (kg/m2)
	P value

	
	
	<18.5 
(Underweight)
	18.5–21.9 
(Low-normal)
	22.0–24.9 
(High-normal)
	25.0–29.9 (Overweight)
	≥30.0 
(Obese)
	

	
	n=5510

	n=239
(4)
	n=1996
(36)
	n=1806
(33)
	n=1182
(21)
	n=287
(5)
	

	
	N
	%
	N
	%
	N
	%
	N
	%
	N
	%
	N
	%
	

	Takebacks
	196 
	(3.6)
	8 
	(3.3)
	61 
	(3.1)
	60 
	(3.3)
	52 
	(4.4)
	15 
	(5.2)
	0.16

	Total complications
	1,096 
	(19.9)
	45 
	(18.8)
	363 
	(18.2)
	335 
	(18.5)
	251 
	(21.2)
	75 
	(26.1)
	0.009

	Local complications
	972 
	(17.6)
	40 
	(16.7)
	332 
	(16.6)
	308 
	(17.1)
	221 
	(18.7)
	71 
	(24.7)
	0.01

	 Surgical site infection
	234 
	(4.2)
	5 
	(2.1)
	68 
	(3.4)
	80 
	(4.4)
	60 
	(5.1)
	21 
	(7.3)
	0.005

	 Wound dehiscence (allwound)
	320 
	(5.8)
	10 
	(4.2)
	112 
	(5.6)
	97 
	(5.4)
	74 
	(6.3)
	27 
	(9.4)
	0.06

	 Tissue necrosis 
	89 
	(1.6)
	3 
	(1.3)
	25 
	(1.3)
	28 
	(1.6)
	22 
	(1.9)
	11 
	(3.8)
	0.02

	 Thrombus
	103 
	(1.9)
	5 
	(2.1)
	35 
	(1.8)
	30 
	(1.7)
	29 
	(2.5)
	4 
	(1.4)
	0.53

	 Bleeding
	370 
	(6.7)
	20 
	(8.4)
	143 
	(7.2)
	114 
	(6.3)
	73 
	(6.2)
	20 
	(7.0)
	0.60

	General complications 
	99 
	(1.8)
	2 
	(0.8)
	36 
	(1.8)
	25 
	(1.4)
	26 
	(2.2)
	10 
	(3.5)
	0.07

	
	Median 
	IQR
	Median 
	IQR
	Median 
	IQR
	Median 
	IQR
	Median 
	IQR
	Median 
	IQR
	

	Duration of anesthesia
	647 
	559–759
	628 
	541–720
	632 
	541–742
	647 
	560–761
	667 
	584–774
	698 
	612–820
	<0.001

	Duration of drainage
	8 
	6–10
	7 
	5–9
	7 
	6–10
	8 
	6–10
	9 
	7–12
	10 
	7–13
	<0.001

	Length of stay
	12 
	10–15
	11 
	9–14
	11 
	9–14
	12 
	9–15
	13 
	10–16
	14 
	11–18
	<0.001

	Total hospitalization costs
	16,694 
	14,625–18,749
	16,540 
	14,916–18,501
	16,522 
	14,332–18,469
	16,618 
	14,512–18,754
	16,992 
	14,977–19,129
	17,379
	15,401–19,689
	<0.001


Abbreviation: IQR, interquartile range

Table, Supplementary Digital Content 4. Multivariable logistic or linear regression analyses for outcomes of patients undergoing free-flap breast reconstruction using a generalized estimating equations
	
	Body mass index (kg/m2)

	
	<18.5 
(Underweight)
	18.5–21.9 (Low-normal)
	22.0–24.9 
(High-normal)
	25.0–29.9 
(Overweight)
	≥30.0 
(Obese)

	
	OR
	95%CI
	P value value
	
95%CI
p
	OR
	95%CI
	P value
	OR
	95%CI
	P value
	OR
	95%CI
	P value

	Takebacks
	1.29
	0.57–2.90
	0.54
	Reference
	1.13
	0.76–1.68
	0.54
	1.40
	0.93–2.13
	0.11
	1.78
	0.94–3.35
	0.07

	Total complications
	0.99
	0.69–1.44
	0.97
	
	1.01
	0.85–1.20
	0.89
	1.21
	1.00–1.47
	0.05
	1.63
	1.20–2.20
	0.002

	Local complications
	0.94
	0.64–1.39
	0.77
	
	1.04
	0.87–1.25
	0.65
	1.17
	0.96–1.42
	0.13
	1.69
	1.24–2.30
	0.001

	Surgical site infection
	0.41
	0.13–1.32
	0.14
	
	1.41
	0.99–2.01
	0.05
	1.45
	0.99–2.13
	0.06
	2.26
	1.31–3.89
	0.003

	Wound dehiscence (allwound)
	0.68
	0.32–1.42
	0.30
	
	0.93
	0.69–1.25
	0.63
	1.13
	0.82–1.56
	0.46
	1.86
	1.17–2.95
	0.01

	Tissue necrosis
	1.48
	0.43–5.07
	0.53
	
	1.27
	0.69–2.34
	0.44
	1.36
	0.71–2.63
	0.36
	3.04
	1.34–6.90
	0.01

	Thrombus
	1.16
	0.40–3.32
	0.79
	
	0.96
	0.57–1.61
	0.87
	1.26
	0.73–2.18
	0.40
	0.87
	0.30–2.50
	0.80

	Bleeding
	1.18
	0.70–2.00
	0.54
	
	0.89
	0.68–1.16
	0.40
	0.93
	0.68–1.26
	0.62
	1.16
	0.69–1.93
	0.58

	General complications 
	0.54
	0.13–2.27
	0.40
	
	0.66
	0.39–1.15
	0.14
	1.13
	0.66–1.93
	0.64
	1.71
	0.77–3.80
	0.19

	
	Coef
	95%CI
	P value
	
IQR
	Coef
	95%CI
	P value
	Coef
	95%CI
	P value
	Coef
	95%CI
	P value

	Duration of anesthesia
	-15.7
	-37.0–5.6
	0.15
	Reference
	18.1
	7.9–28.2
	<0.001
	36.9
	25.4–48.3
	<0.001
	74.2
	54.5–93.9
	<0.001

	Duration of drainage
	-0.2
	-0.9–0.5
	0.55
	
	0.5
	0.2–0.8
	<0.001
	1.6
	1.3–2.0
	<0.001
	3.0
	2.4–3.6
	<0.001

	Length of stay
	-0.5
	-1.5–0.5
	0.31
	
	0.6
	0.2–1.1
	0.01
	1.6
	1.0–2.1
	<0.001
	3.9
	3.0–4.8
	<0.001

	Total hospitalization costs
	-141
	-664–382
	0.60
	
	416
	167–666
	<0.001
	692
	410–974
	<0.001
	1,594
	1,109–2,079
	<0.001


Abbreviations: OR, odds ratio; CI, confidential interval; Coef, coefficient

Table, Supplementary Digital Content 5. Baseline characteristics of patients undergoing pedicled-flap breast reconstruction categorized by body mass index category.
	Characteristic
	Total
	Body mass index (kg/m2)
	P value

	
	
	<18.5 (Underweight)
	18.5–21.9 
(Low-normal)
	22.0–24.9 (High-normal)
	25.0–29.9 (Overweight)
	≥30.0 
(Obese)
	

	
	N
	%
	N
	%
	N
	%
	N
	%
	N
	%
	N
	%
	

	Total N and %
	8224
	100
	733
	9
	3602
	44
	2310
	28
	1277
	16
	302
	4
	


	Age, years
	
	
	
	
	
	
	
	
	
	
	
	
	<0.001

	  <40
	1,068 
	(13)
	160 
	(22)
	522 
	(15)
	243 
	(11)
	110 
	(8.6)
	33 
	(11)
	

	  40–49
	3,634 
	(44)
	351 
	(48)
	1,720 
	(48)
	977 
	(42)
	472 
	(37)
	114 
	(38)
	

	  50–59
	2,214 
	(27)
	151 
	(21)
	941 
	(26)
	631 
	(27)
	392 
	(31)
	99 
	(33)
	

	  60–69
	1,072 
	(13)
	61 
	(8)
	355 
	(10)
	380 
	(16)
	232 
	(18)
	44 
	(15)
	

	  ≥70
	236 
	(2.9)
	10 
	(1.4)
	64 
	(1.8)
	79 
	(3.4)
	71 
	(5.6)
	12 
	(4.0)
	

	Current/past smoker
	2,120 
	(26)
	181 
	(25)
	935 
	(26)
	583 
	(25)
	316 
	(25)
	105 
	(35)
	0.01 

	Charlson comorbidity index ≥3
	998 
	(12)
	65 
	(8.9)
	353 
	(9.8)
	282 
	(12)
	229 
	(18)
	69 
	(23)
	<0.001

	The side of surgery

	
	
	
	
	
	
	
	
	
	
	
	
	0.33 

	 Bilateral
	251 
	(3.1)
	26 
	(3.5)
	99 
	(2.7)
	78 
	(3.4)
	38 
	(3.0)
	10 
	(3.3)
	

	 Right
	3,630 
	(44)
	313 
	(43)
	1,603 
	(45)
	999 
	(43)
	564 
	(44)
	151 
	(50)
	

	 Left
	3,791 
	(46)
	343 
	(47)
	1,636 
	(45)
	1,088 
	(47)
	603 
	(47)
	121 
	(40)
	

	Timing of reconstruction
	
	
	
	
	
	
	
	
	
	
	
	
	0.04 

	 Immediate
	2,664 
	(32)
	237 
	(32)
	1,114 
	(31)
	797 
	(35)
	407 
	(32)
	109 
	(36)
	

	 Delayed
	5,560 
	(68)
	496 
	(68)
	2,488 
	(69)
	1,513 
	(65)
	870 
	(68)
	193 
	(64)
	

	Teaching hospital
	7,542 
	(92)
	665 
	(91)
	3,274 
	(91)
	2,118 
	(92)
	1,194 
	(94)
	291 
	(96)
	<0.001

	Hospital volume case/year
	
	
	
	
	
	
	
	
	
	
	
	
	0.14

	  <5.5
	2,596 
	(32)
	233 
	(32)
	1,090 
	(30)
	739 
	(32)
	430 
	(34)
	104 
	(34)
	

	  5.5–13
	2,161 
	(26)
	196 
	(27)
	956 
	(27)
	608 
	(26)
	328 
	(26)
	73 
	(24)
	

	  13–25.6
	1,962 
	(24)
	184 
	(25)
	902 
	(25)
	540 
	(23)
	264 
	(21)
	72 
	(24)
	

	  ≥25.6
	1,505 
	(18)
	120 
	(16)
	654 
	(18)
	423 
	(18)
	255 
	(20)
	53 
	(18)
	


Data are presented as n (%).

Table, Supplementary Digital Content 6. Crude outcomes of patients undergoing pedicled-flap breast reconstruction categorized by body mass index category.
	Characteristic
	Total
	Body mass index (kg/m2)
	
	P value

	
	
	<18.5 (Underweight)
	18.5–21.9 
(Low-normal)
	22.0–24.9 
(High-normal)
	25.0–29.9 (Overweight)
	≥30.0 
(Obese)
	
	

	
	n=8224
(100)

	n=733
(9)
	n=3602
(44)
	n=2310
(28)
	n=1277
(16)
	n=302
(4)
	
	

	
	N
	%
	N
	%
	N
	%
	N
	%
	N
	%
	N
	%
	
	

	Takebacks
	148 
	(1.8)
	2 
	(0.3)
	44 
	(1.2)
	44 
	(1.9)
	39 
	(3.1)
	19 
	(6.3)
	
	<0.001

	Total complications
	1,008 
	(12.3)
	54 
	(7.4)
	393 
	(10.9)
	283 
	(12.3)
	217 
	(17.0)
	61 
	(20.2)
	
	<0.001

	Local complications
	935 
	(11.4)
	49 
	(6.7)
	357 
	(9.9)
	268 
	(11.6)
	203 
	(15.9)
	58 
	(19.2)
	
	<0.001

	  Surgical site infection
	379 
	(4.6)
	21 
	(2.9)
	153 
	(4.2)
	112 
	(4.8)
	75 
	(5.9)
	18 
	(6.0)
	
	0.02 

	  Wound dehiscence (allwound)
	341 
	(4.1)
	16 
	(2.2)
	122 
	(3.4)
	98 
	(4.2)
	82 
	(6.4)
	23 
	(7.6)
	
	<0.001

	  Tissue necrosis 
	99 
	(1.2)
	1 
	(0.1)
	32 
	(0.9)
	27 
	(1.2)
	23 
	(1.8)
	16 
	(5.3)
	
	<0.001

	  Thrombus
	31 
	(0.4)
	1 
	(0.1)
	7 
	(0.2)
	6 
	(0.3)
	14 
	(1.1)
	3 
	(1.0)
	
	<0.001

	  Bleeding
	191 
	(2.3)
	16 
	(2.2)
	81 
	(2.2)
	48 
	(2.1)
	38 
	(3.0)
	8 
	(2.6)
	
	0.51 

	General complications 
	80 
	(1.0)
	5 
	(0.7)
	37 
	(1.0)
	20 
	(0.9)
	15 
	(1.2)
	3 
	(1.0)
	
	0.81 

	
	Median 
	IQR
	Median 
	IQR
	Median 
	IQR
	Median 
	IQR
	Median 
	IQR
	Median 
	IQR
	
	

	Duration of anesthesia
	414 
	324–510
	385 
	298–465
	405 
	319–496
	425 
	329–523
	430 
	344–544
	460 
	365570
	
	<0.001

	Duration of drainage
	10 
	7–13
	9 
	6–12
	10 
	7–13
	10 
	7–13
	11 
	7–14
	12 
	815
	
	<0.001

	Length of stay
	13 
	10–16
	12 
	9–15
	13 
	10–15
	14 
	11–16
	14 
	11–18
	15 
	1219
	
	<0.001

	Total hospitalization costs
	12,852 
	10,952–14,512
	12,396 
	10,584–14,005
	12,627 
	10,804–14,277
	12,963 
	11,043–14,629
	13,404 
	11,400–15,189
	13,577 
	11,52815,630
	
	<0.001


Abbreviation: IQR, interquartile range

Table, Supplementary Digital Content 7. Multivariable logistic or linear regression analyses for outcomes of patients undergoing pedicled-flap breast reconstruction using a generalized estimating equations
	
	Body mass index (kg/m2)

	
	<18.5
(Underweight)
	18.5–21.9 
(Low-normal)
	22.0–24.9
(High-normal)
	25.0–29.9
(Overweight)
	≥30.0
(Obese)

	
	OR
	95%CI
	P value
	
95%CI
p
	OR
	95%CI
	P value
	OR
	95%CI
	P value
	OR
	95%CI
	P value

	Takebacks
	0.28
	0.66–1.15
	0.08
	Reference
	1.41
	0.90–2.21
	0.13
	2.17
	1.36–3.45
	0.001
	4.72
	2.61–8.56
	<0.001

	Total complications
	0.69
	0.51–0.93
	0.02
	
	1.06
	0.90–1.26
	0.48
	1.55
	1.29–1.87
	<0.001
	1.96
	1.44–2.67
	<0.001

	Local complications
	0.69
	0.50–0.94
	0.02
	
	1.12
	0.94–1.33
	0.22
	1.61
	1.32–1.95
	<0.001
	2.07
	1.51–2.85
	<0.001

	Surgical site infection
	0.64
	0.40–1.03
	0.07
	
	1.06
	0.81–1.37
	0.67
	1.31
	0.97–1.76
	0.08
	1.39
	0.83–2.31
	0.21

	Wound dehiscence (allwound)
	0.71
	0.41–1.20
	0.20
	
	1.21
	0.91–1.60
	0.20
	1.79
	1.32–2.42
	<0.001
	2.30
	1.43–3.70
	0.001

	Tissue necrosis
	0.20
	0.03–1.46
	0.11
	
	1.21
	0.69–2.11
	0.50
	1.80
	1.01–3.20
	0.05
	5.46
	2.80–10.7
	<0.001

	Thrombus
	0.80
	0.10–6.57
	0.84
	
	1.15
	0.38–3.47
	0.80
	4.26
	1.66–10.9
	0.003
	4.33
	1.08–17.4
	0.04

	Bleeding
	1.05
	0.60–1.81
	0.87
	
	0.85
	0.58–1.25
	0.41
	1.38
	0.92–2.07
	0.12
	1.29
	0.61–2.71
	0.51

	General complications 
	0.73
	0.28–1.88
	0.51
	
	0.79
	0.45–1.38
	0.40
	0.96
	0.52–1.79
	0.90
	0.76
	0.23–2.53
	0.66

	
	Coef
	95%CI
	P value
	
IQR
	Coef
	95%CI
	P value
	Coef
	95%CI
	P value
	Coef
	95%CI
	P value

	Duration of anesthesia
	-24.7
	-36.8–-12.7
	<0.001
	Reference
	22.4
	14.5–30.4
	<0.001
	38.2
	28.5–48.0
	<0.001
	61.9
	44.1–79.8
	<0.001

	Duration of drainage
	-0.8
	-1.3–-0.3
	0.001
	
	0.8
	0.5–1.1
	<0.001
	1.5
	1.1–1.9
	<0.001
	2.4
	1.7–3.1
	<0.001

	Length of stay
	-0.9
	-1.5–-0.3
	0.01
	
	1.1
	0.7–1.5
	<0.001
	2.4
	1.9–2.9
	<0.001
	4.1
	3.2–5.1
	<0.001

	Total hospitalization costs
	-272
	-516–-28
	0.03
	
	381
	220–542
	<0.001
	935
	737–1,132
	<0.001
	1,613
	1,251–1,975
	<0.001


Abbreviations: OR, odds ratio; CI, confidential interval; Coef, coefficient

[image: ]Figure, Supplementary Digital Content 8. Adjusted dose–response association between outcomes and body mass index according to multivariable logistic (or linear regression) analysis using a restricted cubic spline in the free-flap group.
Adjusted dose–response association between outcomes and body mass index (BMI) according to multivariable logistic (or linear regression) analysis using a restricted cubic spline with four knots (18.5, 22.0, 25.0, and 30.0 kg/m2) in the free-flap group. On the Y-axis is the odds ratio (or differences) for outcomes, comparing individuals with a BMI of 22 kg/m2 and those with any other BMI. Estimates are shown with 95% CIs. The points of intersection of the lines on the X-axis and the restricted cubic spline represent the four knots (18.5, 22.0, 25.0, and 30.0 kg/m2). (A) takebacks, (B) total complications, (C) local complications, (D) surgical site infection, (E) wound dehiscence, (F) bleeding, (G) duration of anesthesia, (H) postoperative duration of drainage, (I) postoperative length of stay, and (J) total hospitalization costs.

Figure, Supplementary Digital Content 9. Adjusted dose–response association between outcomes and body mass index according to multivariable logistic (or linear regression) analysis using a restricted [image: ]cubic spline in the pedicled-flap group.
Adjusted dose–response association between outcomes and body mass index (BMI) according to multivariable logistic (or linear regression) analysis using a restricted cubic spline with four knots (18.5, 22.0, 25.0, and 30.0 kg/m2) in the pedicled-flap group. On the Y-axis is the odds ratio (or differences) for outcomes, comparing individuals with a BMI of 22 kg/m2 and those with any other BMI. Estimates are shown with 95% CIs. The points of intersection of the lines on the X-axis and the restricted cubic spline represent the four knots (18.5, 22.0, 25.0, and 30.0 kg/m2). (A) takebacks, (B) total complications, (C) local complications, (D) surgical site infection, (E) wound dehiscence, (F) bleeding, (G) duration of anesthesia, (H) postoperative duration of drainage, (I) postoperative length of stay, and (J) total hospitalization costs.
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