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Appendix 5. Sensitivity analyses  

(1) Cohort limited to nulliparous women 

Adverse outcome indicator (AOI) component  

Planned CDMR 
(n=1,140) 

Planned vaginal 
delivery 

(n=202,266) 

Planned CDMR vs planned vaginal 
delivery 

N (%) N (%) Crude RR Adjusted RRa 

Maternal 
component 

Maternal death 0 (0.0) 6 (0.0)   
Uterine rupture 0 (0.0) 68 (0.0)   
Maternal intensive care unit admission <6 (S) 295 (0.2) S S 
Unanticipated operative procedure 14 (1.2) 1,302 (0.6) 1.91 (1.13, 3.22) 1.81 (1.06, 3.08) 
Blood transfusion 9 (0.8) 1,919 (1.0) 0.83 (0.43, 1.60) 0.96 (0.50, 1.84) 
3rd or 4th degree perineal tear 0 (0.0) 10,873 (5.4)   
Any maternal components 22 (1.9) 13,665 (6.8) 0.29 (0.19, 0.43) 0.29 (0.19, 0.44) 

Fetal/neonatal 
components 

Intrapartum or in-hospital newborn death with birth 
weight ≥2,500g,  with no congenital anomalies  0 (0.0) 156 (0.1)   
Birth trauma, ≥2000g 0 (0.0) 1,559 (0.8)   

NICU admission > 2 days or transfer within 24 hours of 
birth to a facility with a NICU for an infant ≥ 2,500g 18 (1.6) 8,105 (4.0) 0.39 (0.25, 0.62) 0.43 (0.27, 0.68) 
 5-min Apgar score < 7 <6 (S) 3,780 (1.9) S S 
Any neonatal component 20 (1.8) 11,620 (5.7) 0.31 (0.20, 0.47) 0.34 (0.22, 0.52) 

Any AOI  41 (3.6) 24,316 (12.0) 0.30 (0.22, 0.40) 0.32 (0.23, 0.43) 
Numbers are suppressed (S) for small cell sizes (n<6). RR, relative risk presented with 95% confidence interval. aCovariates included in adjusted models were 
maternal age, gestational age, maternal education quintile, anxiety, race, BMI, maternal substance use during pregnancy, conception type, antenatal healthcare 
provider, and maternal hospital level of care. C-statistic: 0.571 
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(2) Unplanned cesarean deliveries separated from the planned vaginal delivery group 

Adverse outcome indicator (AOI) 
component 

Planned CDMR 
(n=1,827) 

Unplanned 
cesarean 
delivery 

(n=44,706) 

Planned 
vaginal 
delivery 

(n=375,677) 
Planned CDMR vs planned 

vaginal delivery 
Unplanned  cesarean delivery vs 

planned vaginal delivery 

N (%) N (%) N (%) Crude RR Adjusted RRa Crude RR Adjusted RRa 

Maternal 
component 

Maternal death 0 (0.0) <6 (S) 12 (0.0)   S S 
Uterine rupture 0 (0.0) 80 (0.2) 20 (0.0)   33.61 (20.59, 54.86) - 
Maternal intensive care unit 
admission <6 (S) 199 (0.5) 247 (0.1) S S 6.77 (5.61, 8.16) - 
Unanticipated operative 
procedure 21 (1.2) 491 (1.1) 1,721 (0.5) 2.51 (1.64, 3.85) 2.30 (1.50, 3.54) 2.40 (2.17, 2.65) 2.04 (1.82, 2.29) 
Blood transfusion 19 (1.0) 646 (1.4) 2,411 (0.6) 1.62 (1.03, 2.54) 1.63 (1.04, 2.56) 2.25 (2.07, 2.45) 1.78 (1.62, 1.97) 
3rd or 4th degree perineal tear 0 (0.0) 0 (0.0) 13,686 (3.6)     
Any maternal components 37 (2.0) 1,146 (2.6) 17,190 (4.6) 0.44 (0.32, 0.61) 0.26 (0.26, 0.50) 0.56 (0.53, 0.59) 0.34 (0.32, 0.36) 

Fetal/ 
neonatal 
components 

Intrapartum or in-hospital 
newborn death with birth weight 
≥2,500g,  with no congenital 
anomalies 0 (0.0) 77 (0.2) 224 (0.1)   2.89 (2.23, 3.74) 2.96 (2.12, 4.13) 
Birth trauma, ≥2000g 0 (0.0) 355 (0.8) 2,084 (0.6)   1.43 (1.28, 1.60) 1.00 (0.88, 1.13) 
NICU admission > 2 days or 
transfer within 24 hours of birth 
to a facility with a NICU for an 
infant ≥ 2,500g 30 (1.6) 3,004 (6.7) 9,475 (2.5) 0.65 (0.46, 0.93) 0.60 (0.42, 0.86) 2.66 (2.56, 2.77) 2.08 (1.99, 2.18) 
5-min Apgar score < 7 <6 (S) 1,359 (3.0) 3,994 (1.1) S S 2.86 (2.69, 3.04) 1.98 (1.84, 2.12) 
Any neonatal component 34 (1.9) 4,047 (9.1) 13,852 (3.7) 0.50 (0.36, 0.70) 0.47 (0.34, 0.66) 2.46 (2.37, 2.54) 1.88 (1.81, 1.95) 

Any AOI  70 (3.8) 5,005 (11.2) 29,994 (8.0) 0.48 (0.38, 0.60) 0.42 (0.33, 0.53) 1.40 (1.36, 1.44) 0.95 (0.92, 0.98) 
Numbers are suppressed (S) for small cell sizes (n<6). RR, relative risk presented with 95% confidence interval. A dash in place of a relative risk estimate 
indicates that the model did not converge. aCovariates included in adjusted models were maternal age, gestational age, maternal education quintile, anxiety, race, 
BMI, parity, maternal substance use during pregnancy, conception type, antenatal healthcare provider, and maternal hospital level of care. C-statistic: 0.643 
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(3) The study outcomes assessed among women with planned cesarean deliveries due to medical indications (maternal or fetal) who otherwise met 

the study inclusion criteria. 

Adverse outcome indicator (AOI) component  

Planned cesarean 
delivery with medical 
indication (n=1,744) 

Planned vaginal 
delivery (n=420,383) 

Planned cesarean delivery with 
medical indication vs planned 

vaginal delivery 

N (%) N (%) Crude RR Adjusted RRa 

Maternal 
component 

Maternal death <6 (S) 14 (0.0) S S 
Uterine rupture <6 (S) 100 (0.0) S S 
Maternal intensive care unit admission 10 (0.6) 446 (0.1) 5.40 (2.89, 10.10) - 
Unanticipated operative procedure 24 (1.4) 2,212 (0.5) 2.62 (1.75, 3.90) 2.21 (1.48, 3.32) 
Blood transfusion 25 (1.4) 3,057 (0.7) 1.97 (1.33, 2.91) 1.75 (1.18, 2.59) 
3rd or 4th degree perineal tear 0 (0.0) 13,686 (3.3)   
Any maternal components 53 (3.0) 18,336 (4.4) 0.70 (0.53, 0.91) 0.56 (0.43, 0.73) 

Fetal/ 
neonatal 
components 

Intrapartum or in-hospital newborn death with birth 
weight ≥2,500g,  with no congenital anomalies  0 (0.0) 301 (0.1)   
Birth trauma, ≥2000g <6 (S) 2,439 (0.6) S S 
NICU admission > 2 days or transfer within 24 hours of 
birth to a facility with a NICU for an infant ≥ 2,500g 80 (4.6) 12,479 (3.0) 1.55 (1.25, 1.92) 1.23 (0.99, 1.51) 
 5-min Apgar score < 7 22 (1.3) 5,353 (1.3) 0.99 (0.65, 1.50) 0.74 (0.49, 1.12) 
Any neonatal component 97 (5.6) 17,899 (4.3) 1.31 (1.08, 1.59) 1.04 (0.86, 1.27) 

Any AOI  144 (8.3) 34,999 (8.3) 0.99 (0.85, 1.16) 0.79 (0.68, 0.93) 
Numbers are suppressed (S) for small cell sizes (n<6). RR, relative risk presented with 95% confidence interval. A dash in place of a relative risk estimate 
indicates that the model did not converge. aCovariates included in adjusted models were maternal age, gestational age, maternal education quintile, anxiety, race, 
BMI, parity, maternal substance use during pregnancy, conception type, antenatal healthcare provider, and maternal hospital level of care. C-statistic: 0.642 
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(4) Complete case analysis (removal of records with missing data) 

Adverse outcome indicator (AOI) component  

Planned CDMR 
(n=1,472) 

Planned vaginal 
delivery 

(n=353,528) 

Planned CDMR vs planned vaginal 
delivery 

N (%) N (%) Crude RR Adjusted RR 

Maternal 
component 

Maternal death 0 (0.0) 11 (0.0)   
Uterine rupture 0 (0.0) 87 (0.0)   
Maternal intensive care unit admission <6 (S) 371 (0.1) S S 
Unanticipated operative procedure 15 (1.0) 1,890 (0.5) 1.91 (1.15, 3.16) 1.73 (1.04, 2.88) 
Blood transfusion 15 (1.0) 2,589 (0.7) 1.39 (0.84, 2.31) 1.43 (0.86, 2.37) 
3rd or 4th degree perineal tear 0 (0.0) 11,523 (3.3)   
Any maternal components 29 (2.0) 15,486 (4.4) 0.45 (0.31, 0.65) 0.41 (0.29, 0.59) 

Fetal/neonatal 
components 

Intrapartum or in-hospital newborn death with birth 
weight ≥2,500g,  with no congenital anomalies  0 (0.0) 244 (0.1)   
Birth trauma, ≥2000g 0 (0.0) 2,106 (0.1)   

NICU admission > 2 days or transfer within 24 hours of 
birth to a facility with a NICU for an infant ≥ 2,500g 25 (1.7) 10,635 (3.0) 0.56 (0.38, 0.83) 0.52 (0.35, 0.78) 
 5-min Apgar score < 7 <6 (S) 4,540 (1.3) S S 
Any neonatal component 28 (1.9) 15,230 (4.3) 0.44 (0.31, 0.64) 0.42 (0.29, 0.61) 

Any AOI  56 (3.8) 29,667 (8.4) 0.45 (0.35, 0.59) 0.42 (0.33, 0.55) 
Records were included in the complete case analysis if they had no missing data points for each covariate included in the adjusted model. Numbers are 
suppressed (S) for small cell sizes (n<6). RR, relative risk presented with 95% confidence interval. aCovariates included in adjusted models were maternal age, 
gestational age, maternal education quintile, anxiety, race, BMI, maternal substance use during pregnancy, conception type, antenatal healthcare provider, and 
maternal hospital level of care. C-statistic:0.643 

 
 


