Table 2. Neurosurgical workforce and out-of-province hospitalization: primary and sensitivity analyses.
	Analysis
	Exposure / contrast
	Adjusted OR
	95% CI
	P value
	Notes

	Primary exchangeable GEE
	Per +0.5 INEC-derived workforce / 100,000
	0.55
	0.42-0.72
	<0.001
	

	Working-independence sensitivity
	Per +0.5 INEC-derived workforce / 100,000
	0.36
	0.22-0.59
	<0.001
	

	Additional adjustment for insurance
	Per +0.5 INEC-derived workforce / 100,000
	0.51
	0.32-0.81
	0.004
	

	Additional adjustment for ethnicity
	Per +0.5 INEC-derived workforce / 100,000
	0.51
	0.32-0.81
	0.004
	

	Any vs no recorded neurosurgical workforce
	Presence vs absence
	0.29
	0.12-0.72
	0.008
	

	Leave-one-province-out sensitivity
	Per +0.5 INEC-derived workforce / 100,000
	0.502-0.579 (range)
	All 24 upper limits <1
	—
	24/24 refitted models retained OR <1

	Province-cluster bootstrap (2,000 resamples)
	Per +0.5 INEC-derived workforce / 100,000
	0.54 (median)
	0.39-0.70 percentile interval
	—
	2,000/2,000 successful; 100% of bootstrap ORs <1


The primary analysis used a hospitalization-level binomial generalized estimating equation with logit link, exchangeable working correlation, clustering by province of residence, and bias-reduced covariance estimation. The primary model adjusted for age using a cubic B-spline basis (4 degrees of freedom), sex, rural residence, and intracranial hemorrhage subtype. Workforce estimates are expressed per 0.5-unit increase in INEC-derived neurosurgical workforce per 100,000 population unless otherwise specified. The binary analysis compares provinces with any recorded neurosurgical workforce with provinces with none. Leave-one-province-out results report the range of adjusted ORs across 24 refitted models. The bootstrap interval is the 2.5th–97.5th percentile interval from 2,000 province-cluster bootstrap resamples.
aOR, adjusted odds ratio; CI, confidence interval; GEE, generalized estimating equation; INEC, Instituto Nacional de Estadística y Censos; OR, odds ratio.
