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Rural obs programs closing 

• Northern Ontario 

1981 – 3 hospitals without services 

1999 – 15 hospitals without services 

• British Columbia 

30 program closures in recent years 

• Newfoundland 

Port-Aux-Basques, others 



Neonatal outcomes worse 

Nesbitt Am J Public Health 80: 814-8, 1990 



Neonatal Outcomes Worse 

Nesbitt, Am J Public Health 87: 85-90, 1997 



Travel time/outcomes 

120-240 minutes 

60-120 minutes 

>240 minutes 

GP only obstetrics 

GP surgeon or specialist 

Reference is specialist centre 



Travel time/outcomes 



Volume/Outcome - VLBW 

Phibbs, NEJM 356:2165-2175, 2007 



Volume/Outcome 

Black, CMAJ 130 (5): 571, 1984 

  



Volume/Outcome – Low Risk 

Heller Int. J. Epidemiol. 31(5): 1061, 2002 

  



Heller et al. 

• Dramatic RR = 3.48 

• Baseline Risk Large = 0.016% 

• Baseline Risk Small = 0.052% 

• NNH = 2778 





Conflicting Information 

• Communities with no obstetrics 

– worse outcomes (Nesbitt) 

• Smaller hospitals – worse 

outcomes (Heller) 



Methods 

• Retrospective Cohort 

• CIHI Administrative Data 

• Maternal and Neonatal Records 

• Multi-level Regression 



Co-primary Outcomes 

• In-hospital perinatal mortality 

(before 7 days of life or if 

continuously hospitalized) 

• Maternal morbidity and mortality 



Geospatial Travel Times 



Hospital Catchments 

Wennberg, 1996 

Small  

Area 

Analysis 

 



Hospital Levels 

Level 0 

• : <10% of deliveries 

Level 1 

• A: <5 csections/year 

• B: GP Surgeon 

• C: General Surgeon 

• D: Obstetrician 

Level 2 

• >20 deliveries 32-34 
wks 

Level 3 

• A: No major surgery 

• B: Major surgery, no 
cardiac 

• C: Cardiac surgery 



Level 3 subtypes 

Procedure Diagnosis 

Repair of omphalocele Omphalocele 

Repair of gastroschisis Gastroschisis 

Repair of Tracheoesophageal fistula Tracheoesophageal fistula 

Esophageal anastomosis Esophageal atresia 

Small bowel resection/repair Necrotizing Enterocolitis 

Large bowel resection Necrotizing Enterocolitis 

Total colectomy Necrotizing Enterocolitis 

Ligation of PDA Patent Ductus Arteriosus 

Repair of myelomeningocoele Myelomeningocoele 

Insertion of VP Shunt Congenital hydrocephalus 

Cardio pulmonary bypass Congenital anomalies of heart 

ECMO Congenital anomalies of heart 



Other Variables 

• Socioeconomic 

• Hospital Volume 

• Provider Volume 

• Specialty of Provider 



Analyses 

• Distance /Hospital Level 

Interaction 



Distance/Volume Relationship 
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Planning Tool 

Regression Equation 

γ = β1 Χ1 + β2 Χ1 + β3 Χ1 + β4 Χ1 + ϵ1 

Where: 

 γ  = Hospital Level of Service 

 Χ1 = Community obstetrical volume 

 Χ2  = Road distance to higher hospital 

 Χ3  = Socioeconomic status 

 Χ4  = Cultural makeup 

 βi = Regression coefficients 

    

 



Results: 

2727 

213850 

404566 

223247 

0

50000

100000

150000

200000

250000

300000

350000

400000

450000

0 1 2 3

# 
o

f 
D

e
liv

e
ri

e
s 

Delivery Hospital Level of Service 

Delivery Volumes 



Results: 
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Outcomes 

• 3365 perinatal deaths 

4.0/1000 births 

• 18,160 cases of maternal 

morbidity 

21.5/1000 mothers 



Limitations 
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