Additional file 2:
Demographic risk factors were considered in a Cox Proportional Hazard model (CPH). To account for the age disparity in cases/non-cases, a CPH model was built using age (birth to endpoint) as the time scale. “Endpoint” was defined as date of first MCT diagnosis for cases and enrolment end date (date of death, inactivity, withdrawal or censored on 31/05/25 if still alive) for remainder of the cohort. Sex, neuter status, age at neutering, weight, body condition, and geographic region were extracted for all dogs. Similar to previous studies, age at neuter was split into ≤6 months, 6>12 months, 12>24 months, >24 months and entire (68). Weight was converted to metric and grouped to similarly sized groups. They represented median recorded weights in the five years prior to endpoint, excluding the first 18 months of life. Body condition score (BCS) used the mode value of the Purina 9-point scoring system across the 5 years prior to endpoint (67). Geographic location was split to five main regions. 
A forward stepwise model building approach was pursued with univariable analysis to identify liberal statistical associations (LRT, p<0.2), collinearity assessment, and checking of Schoenfeld residuals numerically and visually for violation of proportional hazards. A frailty term was deemed unnecessary, as study design accounted for approximately equal regional recruitment. Statistical significance was set at the 5% level. The following results were obtained: 
	Variable
	Category
	Cohort number (%)
	Case number and percentage within category (%)
	Hazard Ratio (95% CI)
	p-value
	LRT p-value

	Sex
 
	Female
	1504 (49.41%)
	88 (5.85%)
	Reference
	 
	0.33

	
	Male
	1540 (50.59%)
	76 (4.94%)
	0.86 (0.63-1.17)
	0.33
	 

	Neuter
	Entire
	602 (19.77%)
	19 (3.16%)
	Reference
	
	0.22

	
	Neutered
	2442 (80.22%)
	145 (5.93%)
	1.32 (0.83-2.11)
	0.24
	

	Age at 
neuter
 
 
 
 
	Entire
	602 (19.77%)
	19 (3.16%)
	Reference
	 
	0.06

	
	≤6 months
	427 (14.03%)
	17 (3.98%)
	0.92 (0.48-1.75)
	0.80
	 

	
	6>12 months
	821 (26.97%)
	54 (6.58%)
	1.53 (0.91-2.55)
	0.11
	 

	
	12>24 months
	546 (17.94%)
	40 (7.33%)
	1.69 (0.99-2.89)
	0.06
	 

	
	>24 months
	633 (20.83%)
	32 (5.05%)
	1.02 (0.58-1.79)
	0.94
	 

	
	Date unavailable
	15 (0.49%)
	2 (13.33%)
	2.67 (0.63-11.44)
	0.18
	 

	Height
	<55cm
	335 (11.01%)
	21 (6.27%)
	1.06 (0.64-1.76)
	0.82
	0.57

	
	55-60cm
	961 (31.57%)
	54 (5.62%)
	Reference
	
	

	
	>60cm
	699 (22.96%)
	52 (7.44%)
	1.27 (0.87-1.86)
	0.22
	

	
	Unavailable
	1049 (34.46%)
	37 (3.53%)
	0.98 (0.65-1.48)
	0.92
	

	Weight
 
 
 
 
	≤25.00kg
	216 (7.10%)
	12 (5.56%)
	0.84 (0.45-1.54)
	0.57
	<0.001

	
	25.01 - 30.00kg
	821 (26.97%)
	39 (4.75%)
	0.68 (0.46-1.00)
	0.05
	 

	
	30.01 - 35.00kg
	981 (32.23%)
	70 (7.14%)
	Reference
	 
	 

	
	>35.00kg
	791 (25.99%)
	41 (5.18%)
	0.70 (0.47-1.02)
	0.06
	 

	
	Unavailable
	235 (7.72%)
	2 (0.85%)
	0.11 (0.03-0.46)
	<0.01
	 

	Body 
Condition
Score (1-9)
	3/4
	142 (4.66%)
	7 (4.93%)
	0.69 (0.32-1.48)
	0.34
	0.36

	
	5/6
	1744 (57.29%)
	122 (7.0%)
	Reference
	
	

	
	7+
	270 (8.87%)
	19 (7.00%)
	1.01 (0.62-1.64)
	0.96
	

	
	Unavailable
	888 (29.17%)
	16 (1.80%)
	0.68 (0.41-1.14)
	0.14
	

	Region
	Midwest
	449 (14.75%)
	21 (4.68%)
	Reference
	
	0.28

	
	Mountain
	266 (8.74%)
	24 (9.02%)
	2.07 (1.15-3.71)
	0.02
	

	
	Northeast
	373 (12.25%)
	21 (5.63%)
	1.34 (0.74-2.44)
	0.34
	

	
	Pacific
	292 (9.59%)
	15 (5.14%)
	1.14 (0.59-2.22)
	0.69
	

	
	South
	643 (21.12%)
	35 (5.44%)
	1.29 (0.75-2.21)
	0.36
	

	
	Unavailable
	1021 (33.54%)
	48 (4.70%)
	1.29 (0.77-2.16)
	0.33
	



A multivariable model was evaluated. Weight was initially significant; however, the statistically significant category was “Unavailable”, reflecting missing data and limiting meaningful interpretation. When this category was excluded and the model re-evaluated, model fit was not improved compared to the null model. When age at neutering and MDI quintile were incorporated, the model was not significantly improved versus the null modelling.  Therefore, a multivariable model was not built. Statistical power is also limited when considering rarer exposures. 


