[bookmark: _Hlk182764893]Supplementary Table 1. Estimated cardiorespiratory fitness levels by demographic, fitness, and fire service characteristics of incumbent members of volunteer fire departments enrolled in CAPS (n=533), 2019-2023
	
	
	CRF levels based on NFPA 1582 a,b

	
	
	≤ 8 METs (n=167)
	>8 to <10 METs (n=152)
	10 to < 12 METs (n=107)
	CRF ≥ 12 METs (n=107)

	
	n
	%
	(95% CI)
	%
	(95% CI)
	%
	(95% CI)
	%
	95% CI

	Demographic characteristics
	
	
	
	
	
	
	
	
	

	Fire department region
	
	
	
	
	
	
	
	
	

	North and central New Jersey
	91
	14.4
	(9.0, 19.7)
	18.4
	(12.2, 24.7)
	18.7
	(11.2, 26.2)
	17.8
	(10.4, 25.1)

	Coastal New Jersey
	120
	29.9
	(22.9, 37.0)
	25.0
	(18.0, 32.0)
	13.1
	(6.6, 19.6)
	16.8
	(9.6, 24.0)

	Central Maine
	40
	9.0
	(4.6, 13.4)
	5.9
	(2.1, 9.7)
	7.5
	(2.4, 12.5)
	7.5
	(2.4, 12.5)

	Southern Maine
	46
	11.4
	(6.5, 16.2)
	7.9
	(3.6, 12.2)
	7.5
	(2.4, 12.5)
	6.5
	(1.8, 11.3)

	Maryland
	33
	7.2
	(3.2, 11.1)
	7.2
	(3.1, 11.4)
	7.5
	(2.4, 12.5)
	1.9
	(0.0, 4.5)

	Connecticut
	29
	4.8
	(1.5, 8.1)
	4.6
	(1.2, 8.0)
	6.5
	(1.8, 11.3)
	6.5
	(1.8, 11.3)

	Middle Tennessee
	78
	13.2
	(8.0, 18.4)
	15.8
	(9.9, 21.7)
	17.8
	(10.4, 25.1)
	12.1
	(5.9, 18.4)

	Missouri
	46
	7.2
	(3.2, 11.1)
	5.3
	(1.7, 8.9)
	11.2
	(5.1, 17.3)
	13.1
	(6.6, 19.6)

	Washington
	50
	3.0
	(0.4, 5.6)
	9.9
	(5.1, 14.7)
	10.3
	(4.4, 16.1)
	17.8
	(10.4, 25.1)

	Age (years)
	
	
	
	
	
	
	
	
	

	18 to < 35
	187
	6.6
	(2.8, 10.4)
	21.1
	(14.5, 27.6)
	51.4
	(41.8, 61.0)
	83.2
	(76.0, 90.4)

	35 to < 50
	144
	21.0
	(14.7, 27.2)
	35.5
	(27.8, 43.2)
	35.5
	(26.3, 44.7)
	15.9
	(8.8, 22.9)

	≥50
	202
	72.5
	(65.6, 79.3)
	43.4
	(35.5, 51.4)
	13.1
	(6.6, 19.6)
	<5
	

	Sex
	
	
	
	
	
	
	
	
	

	Male
	481
	85.6
	(80.3, 91.0)
	88.8
	(83.7, 93.9)
	89.7
	(83.9, 95.6)
	100.0
	

	Female
	52
	14.4
	(9.0, 19.7)
	11.2
	(6.1, 16.3)
	10.3
	(4.4, 16.1)
	0.0
	

	Race/ethnicity
	
	
	
	
	
	
	
	
	

	Non-Hispanic white
	491
	93.4
	(89.6, 97.2)
	94.7
	(91.1, 98.3)
	88.8
	(82.7, 94.9)
	89.7
	(83.9, 95.6)

	Other
	42
	6.6
	(2.8, 10.4)
	5.3
	(1.7, 8.9)
	11.2
	(5.1, 17.3)
	10.3
	(4.4, 16.1)

	Household Income
	
	
	
	
	
	
	
	
	

	< $75,000
	191
	32.9
	(25.6, 40.3)
	32.9
	(25.1, 40.7)
	39.4
	(29.6, 49.2)
	51.5
	(41.6, 61.4)

	≥ $ 75,000
	313
	67.1
	(59.7, 74.4)
	67.1
	(59.3, 74.9)
	60.6
	(50.8, 70.4)
	48.5
	(38.6, 58.4)

	Education
	
	
	
	
	
	
	
	
	

	High school or lower
	134
	24.0
	(17.4, 30.5)
	30.9
	(23.5, 38.4)
	23.6
	(15.4, 31.8)
	20.6
	(12.8, 28.3)

	Some college
	220
	45.5
	(37.9, 53.1)
	33.6
	(26.0, 41.1)
	39.6
	(30.2, 49.1)
	47.7
	(38.0, 57.3)

	College or more
	178
	30.5
	(23.5, 37.6)
	35.5
	(27.8, 43.2)
	36.8
	(27.5, 46.1)
	31.8
	(22.8, 40.7)

	Current employment status
	
	
	
	
	
	
	
	
	

	Unemployed
	89
	25.1
	(18.5, 31.8)
	15.1
	(9.4, 20.9)
	10.3
	(4.4, 16.1)
	12.1
	(5.9, 18.4)

	Part-time only
	28
	10.2
	(5.5, 14.8)
	<5
	
	<5
	
	5.6
	(1.2, 10.0)

	Full-time only
	341
	51.5
	(43.8, 59.2)
	67.1
	(59.6, 74.7)
	72.9
	(64.3, 81.5)
	70.1
	(61.3, 78.9)

	Part-time and full-time
	75
	13.2
	(8.0, 18.4)
	16.4
	(10.5, 22.4)
	14.0
	(7.3, 20.7)
	12.1
	(5.9, 18.4)

	Fitness characteristics
	
	
	
	
	
	
	
	
	

	Physical activity level
	
	
	
	
	
	
	
	
	

	Inactive/low
	131
	50.9
	(43.2, 58.6)
	21.7
	(15.1, 28.3)
	11.2
	(5.1, 17.3)
	< 5
	

	Moderate
	242
	44.9
	(37.3, 52.5)
	60.5
	(52.7, 68.4)
	51.4
	(41.8, 61.0)
	18.7
	(11.2, 26.2)

	Vigorous
	160
	4.2
	(1.1, 7.3)
	17.8
	(11.6, 23.9)
	37.4
	(28.1, 46.7)
	80.4
	(72.7, 88.0)

	BMI (kg/m2)
	
	
	
	
	
	
	
	
	

	Healthy weight (18.5-24.9) 
	99
	6.0
	(2.4, 9.6)
	17.1
	(11.1, 23.2)
	25.2
	(16.9, 33.6)
	33.6
	(24.5, 42.7)

	Overweight (25.0-29.9)
	209
	23.4
	(16.9, 29.8)
	40.1
	(32.3, 48.0)
	45.8
	(36.2, 55.4)
	56.1
	(46.5, 65.6)

	Obese (≥30.0)
	225
	70.7
	(63.7, 77.6)
	42.8
	(34.8, 50.7)
	29.0
	(20.2, 37.7)
	10.3
	(4.4, 16.1)

	Fire service characteristics
	
	
	
	
	
	
	
	
	

	Firefighting rank at current fire department
	
	
	
	
	
	
	
	
	

	Firefighter
	346
	51.5
	(43.8, 59.2)
	61.8
	(54.0, 69.7)
	73.8
	(65.4, 82.3)
	81.3
	(73.8, 88.8)

	Company officer
	116
	28.1
	(21.3, 35.0)
	21.1
	(14.5, 27.6)
	16.8
	(9.6, 24.0)
	17.8
	(10.4, 25.1)

	Chief officer
	71
	20.4
	(14.2, 26.5)
	17.1
	(11.1, 23.2)
	9.3
	(3.7, 15.0)
	< 5
	

	Firefighting experience (years)c
	
	
	
	
	
	
	
	
	

	< 10
	202
	14.4
	(9.0, 19.7)
	29.6
	(22.3, 36.9)
	51.4
	(41.8, 61.0)
	72.9
	(64.3, 81.5)

	10 to < 30
	192
	35.9
	(28.6, 43.3)
	41.4
	(33.5, 49.4)
	37.4
	(28.1, 46.7)
	27.1
	(18.5, 35.7)

	≥ 30
	139
	49.7
	(42.0, 57.4)
	28.9
	(21.7, 36.2)
	11.2
	(5.1, 17.3)
	0.0
	

	Average monthly firefighting calls
	
	
	
	
	
	
	
	
	

	≤ 5
	151
	31.7
	(24.6, 38.9)
	26.7
	(19.5, 33.8)
	34.6
	(25.4, 43.7)
	19.6
	(12.0, 27.3)

	6 to ≤ 10
	118
	22.2
	(15.8, 28.5)
	21.3
	(14.7, 28.0)
	22.4
	(14.4, 30.5)
	23.4
	(15.2, 31.5)

	11 to ≤ 20
	145
	24.0
	(17.4, 30.5)
	28.0
	(20.7, 35.3)
	29.9
	(21.1, 38.7)
	29.0
	(20.2, 37.7)

	> 20
	117
	22.2
	(15.8, 28.5)
	24.0
	(17.1, 30.9)
	13.1
	(6.6, 19.6)
	28.0
	(19.4, 36.7)

	Time spent in the fire station (hours per week)
	
	
	
	
	
	
	
	
	

	< 3
	145
	26.3
	(19.6, 33.1)
	31.6
	(24.1, 39.1)
	27.1
	(18.5, 35.7)
	22.4
	(14.4, 30.5)

	3 to < 8
	206
	41.9
	(34.4, 49.5)
	35.5
	(27.8, 43.2)
	43.0
	(33.5, 52.5)
	33.6
	(24.5, 42.7)

	≥ 8
	182
	31.7
	(24.6, 38.9)
	32.9
	(25.3, 40.4)
	29.9
	(21.1, 38.7)
	43.9
	(34.4, 53.5)

	Current firefighting and related operationsd
	
	
	
	
	
	
	
	
	

	    Interior operations
	423
	59.9
	(52.4, 67.4)
	82.9
	(76.8, 88.9)
	92.5
	(87.5, 97.6)
	91.6
	(86.2, 96.9)

	    Exterior operations
	411
	70.1
	(63.0, 77.1)
	78.9
	(72.4, 85.5)
	76.6
	(68.5, 84.8)
	86.0
	(79.3, 92.7)

	    Overhaul or investigation
	363
	54.5
	(46.9, 62.1)
	69.7
	(62.4, 77.1)
	74.8
	(66.4, 83.1)
	80.4
	(72.7, 88.0)

	    Wildland fire
	265
	42.5
	(34.9, 50.1)
	48.7
	(40.6, 56.7)
	50.5
	(40.8, 60.1)
	61.7
	(52.3, 71.0)

	    Rescue operations
	354
	50.9
	(43.2, 58.6)
	70.4
	(63.1, 77.7)
	71.0
	(62.3, 79.8)
	80.4
	(72.7, 88.0)

	    EMS
	205
	30.5
	(23.5, 37.6)
	39.5
	(31.6, 47.3)
	43.0
	(33.5, 52.5)
	44.9
	(35.3, 54.4)

	    Hazmat
	201
	26.9
	(20.1, 33.7)
	35.5
	(27.8, 43.2)
	42.1
	(32.6, 51.6)
	53.3
	(43.7, 62.9)


	CAPS: Firefighter Cancer Assessment and Prevention Study; CI: Confidence intervals; CRF: Cardiorespiratory fitness; NFPA: National Fire Protection Association; EMS: Emergency Medical Services; METs: Metabolic Equivalents; BMI: Body Mass Index

	a. Estimated using age, BMI, gender, and physical activity rating

	b. National Fire Protection Association. NFPA 1582 Standard on Comprehensive Occupational Medical Program for Fire Departments. 2022.

	c. Accounts for both volunteer and career firefighting experience, and their possible overlap

	d. Categories are not mutually exclusive




Supplementary Table 2.  Estimated cardiorespiratory fitness levels of CAPS-enrolled incumbent volunteer firefighters by fire department characteristics (n=533), 2019-2023
	 
	 
	 CRF levels based on NFPA 1582a,b

	
	
	≤ 8 METs (n=167)
	>8 to <10 METs (n=152)
	10 to < 12 METs (n=107)
	CRF ≥ 12 METs (n=107)

	 
	n
	%
	(95% CI)
	%
	(95% CI)
	%
	(95% CI)
	%
	95% CI

	Regional and community characteristics
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Population size served (people)
	 
	 
	 
	 
	 
	 
	 
	 
	 

	<5,000
	199
	35.3
	(28.0, 42.7)
	31.6
	(24.1, 39.1)
	46.7
	(37.1, 56.3)
	39.3
	(29.8, 48.7)

	5,000 to 9,999
	80
	14.4
	(9.0, 19.7)
	15.1
	(9.4, 20.9)
	13.1
	(6.6, 19.6)
	17.8
	(10.4, 25.1)

	10,000 to 24,999
	48
	5.4
	(1.9, 8.8)
	9.9
	(5.1, 14.7)
	9.3
	(3.7, 15.0)
	13.1
	(6.6, 19.6)

	≥25,000
	206
	44.9
	(37.3, 52.5)
	43.4
	(35.5, 51.4)
	30.8
	(21.9, 39.7)
	29.9
	(21.1, 38.7)

	Population served to incumbent membership ratio (people per volunteer member)
	 
	 
	 
	 
	 
	 
	 
	 
	 

	< 150 
	149
	22.8
	(16.3, 29.2)
	23
	(16.3, 29.8)
	39.3
	(29.8, 48.7)
	31.8
	(22.8, 40.7)

	150 to 300
	170
	37.7
	(30.3, 45.2)
	32.2
	(24.7, 39.8)
	27.1
	(18.5, 35.7)
	27.1
	(18.5, 35.7)

	> 300
	214
	39.5
	(32.0, 47.0)
	44.7
	(36.7, 52.7)
	33.6
	(24.5, 42.7)
	41.1
	(31.6, 50.6)

	Average monthly firefighting call volume
	 
	 
	 
	 
	 
	 
	 
	 
	 

	≤ 20
	123
	20.4
	(14.2, 26.5)
	19.7
	(13.3, 26.1)
	29
	(20.2, 37.7)
	26.2
	(17.7, 34.6)

	> 20 to 80
	105
	18.6
	(12.6, 24.5)
	17.1
	(11.1, 23.2)
	22.4
	(14.4, 30.5)
	22.4
	(14.4, 30.5)

	> 80
	305
	61.1
	(53.6, 68.5)
	63.2
	(55.4, 70.9)
	48.6
	(39.0, 58.2)
	51.4
	(41.8, 61.0)

	Department resources
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Annual budget
	 
	 
	 
	 
	 
	 
	 
	 
	 

	< $100,000
	108
	15.6
	(10.0, 21.1)
	21.1
	(14.5, 27.6)
	29
	(20.2, 37.7)
	17.8
	(10.4, 25.1)

	$100,000 to 250,000
	154
	38.3
	(30.9, 45.8)
	28.3
	(21.0, 35.5)
	22.4
	(14.4, 30.5)
	21.5
	(13.6, 29.4)

	     > $250,000
	271
	46.1
	(38.5, 53.7)
	50.7
	(42.6, 58.7)
	48.6
	(39.0, 58.2)
	60.7
	(51.3, 70.2)

	Department budget to incumbent membership ratio ($ per member)
	 
	 
	 
	 
	 
	 
	 
	 
	 

	< $3,000
	124
	21
	(14.7, 27.2)
	25.7
	(18.6, 32.7)
	30.8
	(21.9, 39.7)
	15.9
	(8.8, 22.9)

	    $3,000 to $10,000
	138
	31.7
	(24.6, 38.9)
	26.3
	(19.2, 33.4)
	22.4
	(14.4, 30.5)
	19.6
	(12.0, 27.3)

	> $10,000
	271
	47.3
	(39.7, 55.0)
	48
	(40.0, 56.1)
	46.7
	(37.1, 56.3)
	64.5
	(55.3, 73.7)

	Health and fitness resources
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Have health, safety and wellness committee (or a similar committee) or a person
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Yes
	291
	55.1
	(47.5, 62.7)
	55.9
	(47.9, 63.9)
	52.3
	(42.7, 62.0)
	54.2
	(44.6, 63.8)

	No
	242
	44.9
	(37.3, 52.5)
	44.1
	(36.1, 52.1)
	47.7
	(38.0, 57.3)
	45.8
	(36.2, 55.4)

	Physical fitness related characteristics assessed in routine physical examsc
	 
	 
	 
	 
	 
	 
	 
	 
	 

	     Yes
	367
	68.9
	(61.8, 76.0)
	75.7
	(68.8, 82.6)
	65.4
	(56.3, 74.6)
	68.2
	(59.3, 77.2)

	No
	166
	31.1
	(24.0, 38.2)
	24.3
	(17.4, 31.2)
	34.6
	(25.4, 43.7)
	31.8
	(22.8, 40.7)

	Require members to complete an initial firefighter physical ability test 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Yes
	191
	37.1
	(29.7, 44.5)
	41.4
	(33.5, 49.4)
	24.3
	(16.0, 32.6)
	37.4
	(28.1, 46.7)

	No
	342
	62.9
	(55.5, 70.3)
	58.6
	(50.6, 66.5)
	75.7
	(67.4, 84.0)
	62.6
	(53.3, 71.9)

	Provided any health promotion or wellness programs in past yeard
	 
	 
	 
	 
	 
	 
	 
	 
	 

	    Yes
	69
	14.4
	(9.0, 19.7)
	11.8
	(6.6, 17.0)
	12.1
	(5.9, 18.4)
	13.1
	(6.6, 19.6)

	No
	464
	85.6
	(80.3, 91.0)
	88.2
	(83.0, 93.4)
	87.9
	(81.6, 94.1)
	86.9
	(80.4, 93.4)

	Have resources to maintain firefighter fitnesse
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Yes
	267
	48.5
	(40.8, 56.2)
	52
	(43.9, 60.0)
	46.7
	(37.1, 56.3)
	53.3
	(43.7, 62.9)

	    No
	266
	51.5
	(43.8, 59.2)
	48
	(40.0, 56.1)
	53.3
	(43.7, 62.9)
	46.7
	(37.1, 56.3)

	Departmental Trainings and meetings
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Frequency of membership meetings
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1 to 3 weeks
	75
	9.0
	(4.6, 13.4)
	12.5
	(7.2, 17.8)
	19.6
	(12.0, 27.3)
	18.7
	(11.2, 26.2)

	    Monthly
	408
	84.4
	(78.9, 90.0)
	82.9
	(76.8, 88.9)
	66.4
	(57.3, 75.5)
	65.4
	(56.3, 74.6)

	    Every 2 months or more
	50
	6.6
	(2.8, 10.4)
	4.6
	(1.2, 8.0)
	14
	(7.3, 20.7)
	15.9
	(8.8, 22.9)

	Frequency of departmental fire trainings
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Weekly
	255
	40.1
	(32.6, 47.6)
	50.0
	(42.0, 58.0)
	43.0
	(33.5, 52.5)
	61.7
	(52.3, 71.0)

	Every 2 to 3 weeks
	117
	26.3
	(19.6, 33.1)
	19.7
	(13.3, 26.1)
	27.1
	(18.5, 35.7)
	13.1
	(6.6, 19.6)

	    Monthly or more
	161
	33.5
	(26.3, 40.8)
	30.3
	(22.9, 37.6)
	29.9
	(21.1, 38.7)
	25.2
	(16.9, 33.6)


CAPS: Firefighter Cancer Assessment and Prevention Study; CI: Confidence intervals
a. CRF estimated using age, BMI, gender, and physical activity rating.
b. National Fire Protection Association. NFPA 1582 Standard on Comprehensive Occupational Medical Program for Fire Departments. 2022.
c. Physical fitness related characteristics assessed include heart rate or aerobic capacity testing, electrocardiograms (EKG), blood pressure, body composition, or lung function testing.
d. Health promotion or wellness programs include fitness for duty evaluation, nutritional/dietary education/training, physical health education, or heart attack prevention education
e. Programs to maintain firefighter fitness include reduced cost or free gym memberships, on-site exercise equipment, on-site exercise training, or physical activity or fitness education






Supplementary Table 3. Associations between volunteer firefighter and fire department characteristics with firefighter estimated cardiorespiratory fitness as assessed by mixed effects multivariable linear and logistic regression models restricted to participants in non-leadership roles (n = 344)
	 
	Change in mean CRF
	Unacceptable for Firefighting (≤8) METs vs. Acceptable (>8) METs
	Recommended (≥ 12) METs vs. below recommended (< 12) METs

	
	β
	(95% CI)
	AOR
	(95% CI)
	AOR
	(95% CI)

	Firefighter-level characteristics
	-1.00
	(-1.17, -0.83)
	2.18
	(1.76, 2.71)
	0.28
	(0.18, 0.44)

	Firefighting experience (years)
	
	
	
	
	
	

	Monthly firefighting calls
(ref.: ≤ 5)
	0.75
	(0.06, 1.45)
	0.53
	(0.23, 1.25)
	1.37
	(0.57, 3.27)

	6 to ≤ 10
	0.97
	(0.27, 1.66)
	0.36
	(0.15, 0.90)
	1.75
	(0.74, 4.14)

	11 to ≤ 20
	0.56
	(-0.17, 1.30)
	1.01
	(0.42, 2.40)
	2.80
	(1.13, 6.92)

	> 20  
	
	
	
	
	
	

	Firefighting rank at current fire department
(ref.: Firefighter)
	
	
	
	
	
	

	Company officer   
	-0.56
	(-1.39, 0.27)
	3.18
	(1.08, 9.38)
	2.28
	(0.85, 6.09)

	Chief officer  
	-0.66
	(-1.48, 0.15)
	1.61
	(0.55, 4.73)
	0.68
	(0.25, 1.84)

	Fire department-level characteristics
	-0.31
	(-1.09, 0.48)
	1.65
	(0.57, 4.79)
	0.88
	(0.32, 2.37)

	Population served to incumbent membership ratio a
(ref.:  < 150)
	0.51
	(-0.41, 1.43)
	0.26
	(0.08, 0.87)
	0.46
	(0.15, 1.44)

	150 to 300  
	0.21
	(-0.49, 0.91)
	1.05
	(0.42, 2.65)
	1.17
	(0.46, 2.98)

	>300   
	
	
	
	
	
	

	Have health, safety and wellness personnel (yes vs. no)
	0.02
	(-0.78, 0.82)
	0.60
	(0.20, 1.75)
	0.25
	(0.09, 0.74)

	Physical fitness assessed in routine exams b 
(ref.: No)
	-0.07
	(-0.98, 0.83)
	0.64
	(0.21, 1.96)
	0.29
	(0.09, 0.96)

	Have resources to maintain firefighter fitness c 
(ref.: No)
	-1.00
	(-1.17, -0.83)
	2.18
	(1.76, 2.71)
	0.28
	(0.18, 0.44)

	Departmental fire trainings
	
	
	
	
	
	

	Every 2 to 3 weeks 
(ref.: weekly)
	0.75
	(0.06, 1.45)
	0.53
	(0.23, 1.25)
	1.37
	(0.57, 3.27)

	Monthly or more
(ref.: weekly)
	0.97
	(0.27, 1.66)
	0.36
	(0.15, 0.90)
	1.75
	(0.74, 4.14)


AOR: Adjusted Odd Ratio, CI: Confidence Interval, CRF: Cardiorespiratory Fitness, METs: Metabolic Equivalents
Fire department region is included as a random effect (random intercept) in each of the three models
CRF estimated using age, BMI, gender, and physical activity rating.
For ease of interpretation, years of firefighting experience was scaled to an increase in 10 years in all models
n = 2 participants were missing data for monthly firefighting calls
a. Number of people in the community served per volunteer member 
b. Physical fitness related characteristics assessed include heart rate or aerobic capacity testing, electrocardiograms (EKG), blood pressure, body composition, or lung function testing.
c. Programs to maintain firefighter fitness include reduced cost or free gym memberships, on-site exercise equipment, on-site exercise training, or physical activity or fitness education

