	Table 1. Characteristics of pregnant women who delivered by cesarean section and pregnant 

	women who delivered by vaginal route. MidAtlantic States, 2005-2010.
	 

	Characteristic
	 
	
	        Controls^
	          Cases†
	
	

	 
	 
	 
	n=677    
	%
	n=199    
	%
	X2  (d.f.)*
	p-value

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	 Maternal age 
	
	
	
	
	
	
	

	   15 - 19
	
	
	29
	85.3
	5
	14.7
	
	

	   20 - 34
	
	
	530
	79
	140
	20.9
	
	

	   ≥35
	
	
	117
	68.4
	54
	31.6
	10.15 (2)
	0.006

	Missing
	
	
	1
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	BMI
	
	
	
	
	
	
	
	

	20 - 24.9
	
	
	291
	82.7
	61
	17.3
	
	

	25 - 29.9
	
	
	207
	77
	62
	12
	
	

	≥30
	
	
	179
	70.2
	76
	29.8
	13.13(2)
	0.0014

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Birthweight (g = grams)
	
	
	
	
	
	

	≤2500 g
	
	
	40
	66.7
	20
	33.3
	
	

	2501 - 4499 g
	
	629
	78.4
	173
	21.6
	
	

	≥4500 g
	
	
	8
	57.1
	6
	42.9
	7.68 (2)
	0.02

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Apgar score at 1 minute
	
	
	
	
	
	

	   Low (≤6)
	
	47
	64.4
	26
	35.6
	
	

	   Normal (≥7)
	
	630
	78.5
	173
	21.5
	7.55 (1)
	0.008

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Apgar score at 5 minutes
	
	
	
	
	
	

	 Low (≤6)
	
	
	11
	68.8
	5
	31.3
	
	

	 Normal (≥7)
	
	666
	77.4
	194
	22.6
	
	0.3785  ‡

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Gestational age (weeks)
	
	
	
	
	
	

	32 - 36
	
	
	13
	61.9
	8
	38.1
	
	

	37 - 40
	
	
	566
	78.5
	155
	21.5
	
	

	≥41
	
	
	46
	69.7
	20
	30.3
	5.61 (2)
	0.06

	Missing
	
	
	52
	
	16
	
	
	

	
	
	
	
	
	
	
	
	

	Infant Gender
	
	
	
	
	
	
	

	Female
	
	
	317
	79.1
	84
	20.9
	
	

	Male
	 
	 
	296
	73.4
	107
	26.6
	 
	0.06

	* Chi-square test, d.f.= degrees of freedom
	
	
	
	

	‡ Fischer's exact test 2 tailed probability
	
	
	
	
	
	

	†   Case = cesarean delivery
	
	
	
	
	
	
	

	^ Control = vaginal delivery


	
	
	
	
	
	
	

	Table 2. Unadjusted and age-adjusted associations of characteristics of pregnant women who 

	delivered by cesarean section. MidAtlantic States, 2005 - 2010.
	 
	 

	
	
	 
	Crude
	 
	 
	      Age Adjusted
	 

	Characteristics
	Odds
	95% C.I.*
	X2
	Odds
	95% C.I.*
	heterog.
	X2

	 
	 
	ratio
	 
	p-value†
	Ratio
	 
	p-value‡
	p-value†

	
	
	
	
	
	
	
	
	

	Age (years)
	
	
	
	
	
	
	

	   15-19
	
	0.65
	(.25 - 1.72)
	0.39
	
	
	
	

	   20-34
	
	1
	
	
	
	
	
	

	   ≥35
	
	1.75
	(1.20-2.54)
	0.003
	
	
	
	

	
	
	
	
	
	
	
	
	

	BMI
	
	
	
	
	
	
	
	

	   20 - 24.9
	1
	
	
	1
	
	
	

	   25 - 29.9
	1.43
	(0.96-2.12)
	0.08
	1.4
	(0.94-2.08)
	0.2476
	0.1

	   ≥30
	
	2.03
	(1.38-2.98)
	0.003
	1.91
	(1.30-2.82)
	0.256
	0.001

	
	
	
	
	
	                    Trend p-value 0.004
	
	
	

	
	
	
	
	
	
	
	
	

	Apgar score at 1 minute
	
	
	
	
	
	
	

	   Low (≤6)
	2.02
	(1.21-3.35)
	0.007
	1.93
	(1.15-3.23)
	0.4469
	0.01

	   Normal (≥7)
	1
	
	
	1
	
	
	

	  
	
	
	
	
	
	
	
	

	Apgar score at 5 minutes
	
	
	
	
	
	

	  Low (≤6)
	
	1.56
	(0.54-4.55)
	0.41
	1.46
	(0.49-4.36)
	0.2416
	0.51

	  Normal (≥7)
	1
	
	
	1
	
	
	

	   
	
	
	
	
	
	
	
	

	Birthweight (g = grams)
	
	
	
	
	
	
	

	   ≤2500 g
	
	1.82
	(1.04-3.19)
	0.04
	1.82
	(1.03-3.23)
	0.2805
	0.04

	   2501 - 4499 g
	1
	
	
	1
	
	
	

	   ≥4500 g
	
	2.73
	(0.93-7.96)
	0.07
	2.65
	(0.91-7.70)
	0.4251
	0.5

	
	
	
	
	
	
	
	
	

	Gestational age (weeks)
	
	
	
	
	
	
	

	   32-36
	
	2.25
	(0.92-5.52)
	0.08
	2.15
	(0.85-5.45)
	0.4288
	0.11

	   37-40
	
	1
	
	
	1
	
	
	

	   ≥41
	
	1.59
	(0.91-2.76)
	0.1
	1.6
	(0.91-2.80)
	0.6884
	0.1

	
	
	
	
	
	
	
	
	

	Gender
	
	
	
	
	
	
	
	

	  Female
	
	0.73
	(0.53-1.02)
	0.06
	0.73
	(0.53-1.02)
	0.3245
	0.06

	  Male
	 
	1
	 
	 
	1
	 
	 
	 

	† Chi-square p-value
	
	
	
	
	
	
	

	*C.I. Confidence interval
	
	
	
	
	
	
	

	‡ Breslow-Day test for heterogeneity of odds ratio
	
	
	
	
	


	Table 3. Association of BMI with cesarean section among pregnant women, controlling for various 

	characteristics. MidAtlantic States, 2005 - 2010.
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	

	
	
	
	
	Odds
	
	X2
	Heterog.
	Trend

	Adjusted for
	BMI¶
	 
	Ratio
	95% C.I. *
	p-value
	p-value‡
	p-value†

	Nothing (Crude)
	Normal 
	
	1
	
	
	
	

	
	
	Overweight
	1.43
	(1.43-2.12)
	0.08
	0.077
	

	
	
	Obese
	
	2.03
	(1.38-2.98)
	0.0003
	0.0003
	0.0003

	
	
	
	
	
	
	
	
	

	Age
	
	Normal 
	
	1
	
	
	
	

	
	
	Overweight
	1.4
	(0.94-2.08)
	0.1
	0.2476
	

	
	
	Obese
	
	1.91
	(1.30-2.82)
	0.001
	0.256
	0.0009

	
	
	
	
	
	
	
	
	

	Birth weight
	Normal 
	
	1
	
	
	
	

	
	
	Overweight
	1.44
	(0.97-2.14)
	0.07
	0.9579
	

	
	
	Obese
	
	1.96
	(1.33-2.88)
	0.0006
	0.8585
	0.0029

	
	
	
	
	
	
	
	
	

	Apgar score at
	Normal 
	
	1
	
	
	
	

	 1 minute
	
	Overweight
	1.4
	(0.94-2.09)
	0.09
	0.9339
	

	
	
	Obese
	
	1.96
	(1.33-2.88)
	0.0006
	0.8573
	0.0006

	
	
	
	
	
	
	
	
	

	Apgar score at
	Normal 
	
	1
	
	
	
	

	5 minutes
	
	Overweight
	1.43
	(0.96-2.13)
	0.07
	0.3686
	

	
	
	Obese
	
	2.01
	1.37-2.95)
	0.0003
	0.0696
	0.0003

	
	
	
	
	
	
	
	
	

	Infant gender
	Normal 
	
	1
	
	
	
	

	
	
	Overweight
	1.46
	(0.97-2.19)
	0.07
	0.2139
	

	
	
	Obese
	
	2.14
	(1.43-3.19)
	0.0002
	0.7573
	0.0002

	
	
	
	
	
	
	
	
	

	Gestational age
	Normal 
	
	1
	
	
	
	

	
	
	Overweight
	1.38
	(0.91-2.08)
	0.13
	0.2134
	

	 
	 
	Obese
	 
	1.9
	1.28-2.84)
	0.001
	0.0656
	0.0057

	¶ Normal (20-24.9), Overweight (25 - 29.9), Obese (≥30)
	
	
	
	
	

	* Confidence Interval
	
	
	
	
	
	
	

	‡ Breslow-Day test for homogeneity of odds ratio
	
	
	
	
	

	† Test for trend (Mantel extension)
	
	
	
	
	
	


	Table 4. Adjusted logisitic regression analysis of odds ratios of various characteristics

	among normal weight, overweight, and obese women. MidAtlantic States, 2005-2010.

	
	
	
	
	         Logistic regression analysis
	

	      Characteristic
	
	
	                      Adjusted
	 
	

	 
	 
	 
	 
	Odds Ratio
	   95%  C.I.†
	p-value‡
	 

	
	
	
	
	
	
	
	

	Body Mass Index
	
	
	
	
	
	

	   Normal (20-24.9)
	
	
	1
	
	
	

	   Overweight (25-29.9)
	
	1.36
	(0.88 - 2.08)
	0.16
	

	   Obese (≥30)
	
	
	1.83
	(1.19 - 2.79)
	0.006
	

	
	
	
	
	
	
	
	

	Age (years)
	
	
	
	
	
	

	   15-19
	
	
	
	0.95
	(0.34 - 2.60)
	0.91
	

	   20-34
	
	
	
	1
	
	
	

	   ≥35
	
	
	
	1.69
	(1.13 - 2.55)
	0.001
	

	
	
	
	
	
	
	
	

	Birthweight (g=grams)
	
	
	
	
	

	   ≤2500 g
	
	
	
	0.91
	(0.33 - 2.54)
	0.86
	

	   2501-4499 g
	
	
	1
	
	
	

	   ≥4500 g
	
	
	
	2.48
	(0.80 - 7.61)
	0.11
	

	
	
	
	
	
	
	
	

	Gestational age (weeks)
	
	
	
	
	

	   32-36
	
	
	
	1.67
	(0.47 - 5.95)
	0.43
	

	   37-40
	
	
	
	1
	
	
	

	   ≥41
	
	
	
	1.55
	(0.86 - 2.77)
	0.14
	

	
	
	
	
	
	
	
	

	Infant gender
	
	
	
	
	
	

	   Female
	
	
	
	0.68
	(0.48 - 0.97)
	0.03
	

	   Male
	
	
	
	1
	
	
	

	
	
	
	
	
	
	
	

	Apgar at 1 minute
	
	
	
	
	
	

	   ≤6
	
	
	
	1.99
	(1.08 - 3.68)
	0.03
	

	   ≥7
	
	
	
	1
	
	
	

	
	
	
	
	
	
	
	

	Apgar at 5 minutes
	
	
	
	
	
	

	   ≤6
	
	
	
	0.65
	(0.17 - 2.49)
	0.53
	

	   ≥7
	
	
	
	1
	
	
	

	
	
	
	
	
	
	
	

	ADJUSTED MODEL: logit (P(D=1│BMI,Age,BW, GA, Gender, A1, A5) = b0 + (0.6013*BMI1) + 

	(0.3039*BMI2) + (0.5270*Age1) + (-0.0562*Age2) + (0.9062*BW1) + (-0.0894*BW2) + (0.5143*GA1) + 

	(0.4356*GA2) + (-0.3818*Gender) + (0.6888*A1) + (-0.4245*A5)
	 
	 

	† Confidence Interval
	
	
	
	
	
	

	‡ Wald Chi-square Test
	
	
	
	
	
	


	Table 5. Adjusted¶ odds ratios for BMI and mode of delivery:evaluation of various effect

	modifiers.MidAtlantic States, 2005 - 2010.
	
	
	
	

	
	
	
	 
	BMI Odds Ratios, Compared to Reference Group 

	
	
	
	
	       Obese:Normal
	
	   Overweight:Normal

	Interaction with
	
	
	
	
	
	
	

	 
	 
	 
	 
	OR
	95% C.I.†
	 
	OR
	95% C.I.†

	
	
	
	
	
	
	
	
	

	No interaction
	
	
	1.83
	(1.19-2.79)
	
	1.36
	(0.88-2.08)

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Age (years)
	
	
	
	
	
	
	

	   15-19
	
	
	
	3.6
	(0.16-79.71)
	
	5.95
	(0.50-70.95)

	   20-34
	
	
	
	1.54
	(0.94-2.53)
	
	1.15
	(0.70-1.89)

	   ≥35
	
	
	
	2.89
	(1.18-7.13)
	
	1.95
	(0.76-4.99)

	         homogeneity p-value = 0.5453‡
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Birth weight (g=grams)
	
	
	
	
	
	

	   ≤2500 g
	
	
	
	1.25
	(0.21-7.39)
	
	0.69
	(0.06-8.23)

	   2501 - 4499 g
	
	
	1.83
	(1.18-2.86)
	
	1.4
	(0.90-2.17)

	   ≥4500 g
	
	
	
	2.61
	(0.15-44.73)
	
	1
	(0.03-29.87)

	        homogeneity p-value = 0.9665‡
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Gestational age (weeks)
	
	
	
	
	
	

	   32-36
	
	
	
	0.15
	(0.01-1.65)
	
	0.24
	(0.02-3.65)

	   37-40
	
	
	
	2.08
	(1.32-3.28)
	
	1.28
	(0.86-2.20)

	   ≥41
	
	
	
	1.24
	(0.30-5.18)
	
	1.9
	(0.52-6.98)

	        homogeneity p-value = 0.2177‡
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Apgar score at 1 minute
	
	
	
	
	
	

	   ≥6
	
	
	
	1.23
	(0.34-4.74)
	
	1.61
	(0.41-6.31)

	   ≥7
	
	
	
	1.93
	(1.23-3.02)
	
	1.33
	(0.84-2.09)

	        homogeneity p value = 0.6212‡
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Apgar score at 5 minutes
	
	
	
	
	
	

	   ≥6
	
	
	
	NS*
	
	
	NS*
	

	   ≥7
	
	
	
	NS*
	
	
	NS*
	

	
	
	
	
	
	
	
	
	

	Gender
	
	
	
	
	
	
	
	

	   Female
	
	
	
	1.92
	(1.09-3.38)
	
	1.08
	(0.61-1.92)

	   Male
	
	
	
	1.77
	(0.92-3.40)
	
	1.8
	(0.94-3.45)

	        homogeneity p-value = 0.3495‡   
	 
	 
	 
	 

	¶ Models include BMI, maternal age, birth weight, gestational age, Apgar score at 1 minute and 5 
	
	
	

	     minutes, and infant gender.
	
	
	
	
	
	

	‡ Homogeneity p-value is from the Wald chi-square test for the significance of the combined cross-
	
	
	

	   product terms.
	
	
	
	
	
	
	

	*  Association statistically nonsignficant
	
	
	
	
	

	† Confidence Interval
	
	
	
	
	
	
	


	Table 6. Logistic regression summary:  most parsimonious and final models.
	 

	BMI and risk of cesarean delivery. MidAtlantic States, 2005 - 2010.
	 
	 

	 
	
	
	
	
	
	
	
	 

	 
	
	
	     Most Parsimonious Model
	      Final Model  
	 

	 
	
	
	
	
	
	
	
	 

	 
	
	
	
	95%
	Wald
	
	95%
	Wald

	 
	
	
	OR*
	C.I.^   
	p-value†
	OR*
	C.I.^   
	p-value†

	BMI
	
	
	
	
	
	
	
	 

	   20-24.9
	
	
	1
	
	
	1
	
	 

	   25-29.9
	
	
	1.36
	(0.89-2.09)
	0.16
	1.36
	(0.89-2.09)
	0.16

	   ≥30
	
	
	1.86
	(1.22-2.84)
	0.003
	1.86
	(1.22-2.84)
	0.003

	 
	
	
	              trend‡   p=0.0011
	
	
	                    trend‡   p=0.0011
	
	 

	 
	
	
	
	
	
	
	
	 

	Age (years)
	
	
	
	
	
	
	 

	   15-19
	
	
	0.94
	(0.35-2.56)
	0.91
	0.94
	(0.35-2.56)
	0.91

	   20-34
	
	
	1
	
	
	1
	
	 

	   ≥35
	
	
	1.69
	(1.13-2.53)
	0.01
	1.69
	(1.13-2.53)
	0.01

	 
	
	
	
	
	
	
	
	 

	 
	
	
	
	
	
	
	
	 

	Apgar score at 1 minute
	
	
	
	
	
	 

	   ≤6
	
	
	2.01
	(1.15-3.52)
	0.01
	2.01
	(1.15-3.52)
	0.01

	   ≥7
	
	
	1
	
	
	1
	
	 

	 
	
	
	
	
	
	
	
	 

	Gender
	
	
	
	
	
	
	
	 

	   Female
	
	
	0.67
	(0.48-0.95)
	0.03
	0.67
	(0.48-0.95)
	0.03

	   Male
	
	
	1
	
	
	1
	
	 

	 
	
	
	
	
	
	
	
	 

	 
	 
	 
	HL GOF test¶: 0.9538
	 
	HL GOF test¶: 0.8826

	* Odds Ratio
	
	
	
	
	
	
	

	^ Confidence Interval
	
	
	
	
	
	
	

	†  Wald p-value = chunk test for overall significance
	
	
	
	
	

	‡ Test for trend: significance of beta for an ordinal variable
	
	
	
	

	¶ Hosmer-Lemeshow Goodness of Fit test
	
	
	
	
	


