 Additional Files to Exploratory Analysis of the Variable Response to an Intensive Lifestyle Change Program for Metabolic Syndrome
Additional File 1 – Primary study overview 
All participants were recruited by their primary care physicians. Data were taken from medical records, in-person query or healthy system laboratories. Inclusion criteria included: (i) adults at least 18 years age; (ii) a body mass index (BMI kg/m2) less than 35; and (iii) presence of at least 3 out of 5 criteria for MetS (1).  BMI was limited on practical grounds as participants with higher weights may be more likely to suffer from conditions that limit exercise tolerance.  Exclusion criteria included relevant medical, safety or logistic reasons, as described in the primary paper (2).  
Physicians (registered with the College of Physicians and Surgeons of Alberta / Ontario or Collège des médecins du Québec) reviewed laboratory results and progress with participants every three months.  Patients were seen in-person weekly for 12 weeks by both a Registered Dietitian (registered with the College of Dietitians of Alberta / Ontario or Ordre des diététistes nutritionnistes du Quèbec) and a kinesiologist (Bachelors’s degree in Kinesiology and registered with Alberta Kinesiology Association, College of Kinesiologists of Ontario or Fédération des Kinésiologues du Québec); and then monthly to 12 months, as previously described (2).  Thus, three to five assessments were completed depending on the variables.  This intervention was intensive and individualized, utilizing regulated health professionals to offer counselling and education mainly focused on improving diet quality, aligning with the 2007 Canada’s Food Guide (3) and the PREDIMED Mediterranean diet (4) and graded multicomponent physical activity increases as described in detail elsewhere (5-8).  A 19% reversion for presence of MetS, defined as 3 out 5 criteria was observed (1).  CVD risk score, as measured by PROCAM risk score (analogous to the Framingham risk score but for MetS) also declined (9).   
Change in scores for diet quality, measured as a Canadian version of the Healthy Eating Index (HEI-C) (10) and aerobic capacity (VO2 max) were 9.6% and 16%, respectively but were not correlated with changes in PROCAM risk score (2). Only changes in waist circumference (WC) were correlated with the PROCAM score and individual trajectory plots indicated highly variable responses. 




Additional File 2 - Calculation of Scores 
A. Calculation of Gurka/MetS Severity Score
The score is a z-score relative to the US population. Original score is calculated from laboratory results in mg/dl units. An online calculator is available at: https://metscalc.org/metscalc/

Male 
Non-Hispanic White = −5.4559 + 0.0125 * Waist Circumference − 0.0251 * HDL + 0.0047 * SBP + 0.8244 * ln(TG) + 0.0106 * Glu

Female 
Non-Hispanic White = −7.2591 + 0.0254 * Waist Circumference − 0.0120 * HDL + 0.0075 * SBP + 0.5800 * ln(TG) + 0.0203 * Glu 

Where:
Waist circumference is in cm
HDL is high density lipoprotein cholesterol in mg/dl 
SBP is systolic blood pressure in mm Hg
LDL is low density lipoprotein cholesterol in mg/dl
TG is serum triglycerides in mg/dl
Glu is serum glucose in mg/dl 

Conversion Factors Used for SI laboratory values (11) 
LDL mg/dl = LDL mmol/L*38.66976;
HDL mg/dl = HDL mmol/L*38.66976;
TG mg/dl = TG mmol/L*88.57396;
Glu mg/dl= Glu mmol/L*18  

B. Calculation of Reduced HEI-C score 
The 7-item reduced HEI-C score was calculated from the factor loadings from the SEM analysis (12). Residual/error terms were constrained to be equivalent, so the weights differ slightly at each timepoint.  

Baseline Reduced HEI-C   =  .63(VF) + .55 (WF) + .40(DG) + .30(WG) + .33(SAT) + .29(SOD) + .33(OTH)
3 Month Reduced HEI-C   =  .63(VF) + .55 (WF) + .42(DG) + .31(WG) + .34(SAT) + .31(SOD) + .33(OTH)
12 month Reduced HEI-C =  .68(VF) + .65 (WF) + .45(DG) + .32(WG) + .39(SAT) + .38(SOD) + .33(OTH)
Where: VF= Total vegetables and fruit
WF= Whole fruit
DG = Dark green and orange vegetables
WG = Whole grains
SAT = saturated fats
SOD = Sodium  
OTH = Other foods 



Table 2A.  Age and sex specific criteria to achieve maximum scores for the original and reduced HEI-C components (3).  Items used in the reduced score are bolded.   
	
	Criteria for maximum score

	 
	Male
19-50 yo
	Male
51+ yo
	Female
19-50 yo
	Female
50+ yo

	Adequacy 

	Total vegetables and fruit1 
Maximum score = 10 
	8
	7
	7
	7

	Whole fruit1
Maximum score = 5
	2
	1.5
	1.5
	1.5

	Dark green and orange vegetables1
Maximum score = 5
	2
	1.5
	1.5
	1.5

	Total grain products1
Maximum score = 5
	8
	7
	6
	6

	Whole grains1
Maximum score = 5
	4
	3.5
	3
	3

	Milk and alternatives1
Maximum score = 10
	2
	3
	2
	3

	Meat and alternatives1
Maximum score = 10
	3
	3
	2
	2

	Unsaturated Fats1
Maximum score = 10
	3
	3
	2
	2

	Moderation 

	Saturated fats2
Maximum score = 10
	7%
	7%
	7%
	7%

	Sodium3
Maximum score = 10
	1500 mg
	1500 mg
	1500 mg
	1500 mg

	“Other food” 2
Maximum score = 20
	5%
	5%
	5%
	5%


1Number of servings recommended in Eating Well With Canada’s Food Guide 2007.
2Percent of total energy
3Scores for sodium based on Dietary Reference Intakes

C. Calculation of Composite Fitness Score 
The fitness score is calculated as follows:
Both speed (in miles/h) and heart rate (bpm) are required in the calculation of this version of VO2 max.  After the warm-up, the participant kept the same speed on the treadmill for an additional 4 min at a grade of 5%, and then a record of the speed, steady-state heart rate, blood pressure and perception of effort was collected during the final 30 s of the last two minutes. The measure was further adjusted to create a percentile score relative to others in the same age-sex category.  
The maximal number of partial curl-ups (up to 25) in one minute without pausing was counted.  
The maximal number of push-ups performed consecutively without rest in one minute was counted as the score.  (8).  
Residual/error terms were constrained to be equivalent, so the weights differ slightly at each timepoint.

Baseline fitness score   = .96(Speed) + .86(VO2 max) + .30(curl-ups) + .27(push-ups)
3 month fitness score   = .92(Speed) + .80(VO2 max) + .24(curl-ups) + .18(push-ups)
12 month fitness score = .92(Speed) + .77(VO2 max) + .21(curl-ups) + .15(push-ups)




Additional File 3. 
Table 3A. Partial Correlation Matrix for Dependent Variables adjusted for age and BMI. 
	 
 
	GMS_BL
	GMS_3mo
	GMS_12mo
	PROCAMrisk_baseline
	PROCAMrisk_3mth
	PROCAMrisk_12mth

	GMS_BL
	—
	
	
	
	
	

	GMS_3mo
	0.642***
	—
	
	
	
	

	GMS_12mo
	0.662***
	0.699***
	—
	
	
	

	PROCAMrisk_baseline
	0.293***
	0.160**
	0.253***
	—
	
	

	PROCAMrisk_3mth
	0.194***
	0.336***
	0.253***
	0.662***
	—
	

	PROCAMrisk_12mth
	0.233***
	0.225***
	0.344***
	0.621***
	0.632***
	—

	Note. Controlling for BMI, age

	Note. Two-tailed significance: * p < .05, ** p < .01, *** p < .001





Additional File 4. Descriptive Analyses 
Table 4A.  Raw Data for Clinical Variables (±SD)
	

	 Stable
(n=88)
	Initial Change
(n=18)
	Maintained Change 
(n=35)
	Delayed  Change
(n=20)
	Worse
(n=15)
	Total
(n=176)

	Smoker (y/n)
	7
	4
	3
	2
	0
	16

	Diabetes (y/n) for PROCAM calculation 
	19
	7
	16
	6
	9
	57

	BMI (kg/m2)
	31.5±3.2
	31.2±3.2
	30.3±3.8
	30.8±3.8
	32.8±3.1
	31.3±3.4

	[bookmark: _Hlk144821399]3 mo
	30.7±3.2
	30.4±3.4
	29.0±3.6
	30.6±4.0
	33.0±3.4
	30.6±3.5

	12 mo
	30.7±3.4
	30.5±3.4
	28.3±3.8
	29.8±4.0
	32.7±3.7
	30.3±3.7

	Waist circumference (cm)
	107±8.3
	106±9.3
	106±9.0
	106±12.4
	107±8.1
	107±9.0

	3 mo
	105±8.4
	103±8.8
	102±9.8
	104±12.3
	105±7.6
	104±9.2

	12 mo
	104±9.2
	103±9.7
	98±11.3
	100±11.2
	106±8.6
	103±10.2

	TG (mmol/L)
	1.9±.8
	2.5±1.4
	2.6±1.6
	2.2±.8
	1.4±.4
	2.1±1.1

	3 mo
	1.9±.7
	1.5±.6
	1.4±.6
	2.0±.7
	1.5±.5
	1.7±.7

	12 mo
	1.9±.8
	2.2±1.1
	1.6±.8
	1.7±.5
	1.7±.6
	1.8±.8

	HDL-C (mmol/L)
	1.2±0.3
	1.1±0.3
	1.1±0.3
	1.2±0.2
	1.4±0.3
	1.2±0.4

	3 mo
	1.2±0.3
	1.1±0.3
	1.2±0.3
	1.2±0.2
	1.2±0.3
	1.2±0.3

	12 mo
	1.2±0.3
	1.1±0.2
	1.4±0.4
	1.2±0.3
	1.3±0.3
	1.3±0.3

	LDL-C (mmol/L)
	2.8±1.2
	2.5±1.1
	2.4±1.2
	2.8±0.9
	2.3±.8
	2.7±1.1

	3 mo
	2.6±1.2
	2.5±1.0
	2.2±1.0
	3.1±1.1
	2.3±.8
	2.6±1.1

	12 mo
	2.6±1.0
	2.3±.8
	2.5±1.1
	3.0±1.0
	2.4±.8
	2.6±1.0

	SBP (mm Hg)
	132±13
	138±16
	137±15
	140±19
	128±13
	134±15

	3 mo
	127±12
	128±12
	127±14
	130±18
	125±12
	127±13

	12 mo
	130±13
	132±12
	129±13
	130±12
	132±11
	130±13

	DBP (mm Hg)
	81±8
	79±10
	80±8
	82±11
	76±6
	80±9

	3 mo
	78±9
	78±9
	76±8
	77±10
	73±6
	77±10

	12 mo
	78±7
	76±12
	77±9
	76±7
	77±6
	77±8





References 
1.	Alberti KG, Eckel RH, Grundy SM, Zimmet PZ, Cleeman JI, Donato KA, et al. Harmonizing the metabolic syndrome: a joint interim statement of the International Diabetes Federation Task Force on Epidemiology and Prevention; National Heart, Lung, and Blood Institute; American Heart Association; World Heart Federation; International Atherosclerosis Society; and International Association for the Study of Obesity. Circulation. 2009;120(16):1640-5.
2.	Jeejeebhoy K, Dhaliwal R, Heyland DK, Leung R, Day AG, Brauer P, et al. Family physician-led, team-based, lifestyle intervention in patients with metabolic syndrome: results of a multicentre feasibility project. CMAJ open. 2017;5(1):E229-e36.
3.	Health Canada. Eating Well with Canada's Food Guide 2007. In: Health Canada, editor. Ottawa: Government of Canada; 2007.
4.	Estruch R, Ros E, Salas-Salvado J, Covas MI, Corella D, Aros F, et al. Primary Prevention of Cardiovascular Disease with a Mediterranean Diet Supplemented with Extra-Virgin Olive Oil or Nuts. N Engl J Med. 2018;378(25).
5.	Brauer P, Royall D, Li A, Rodrigues A, Green J, Macklin S, et al. Key process features of personalized diet counselling in metabolic syndrome: secondary analysis of feasibility study in primary care. BMC Nutrition. 2022;8(1).
6.	Brauer P, Royall D, Li A, Rodrigues A, Green J, Macklin S, et al. Nutrient intake and dietary quality changes within a personalized lifestyle intervention program for metabolic syndrome in primary care. Appl Physiol Nutr Metab. 2019;44(12):1297-304.
7.	Klein D, Jeejeebhoy K, Tremblay A, Kallio M, Rheaume C, Humphries S, et al. The CHANGE program: Exercise intervention in primary care. Can Fam Physician. 2017;63(7):546-52.
8.	Tremblay A, Bélanger MP, Dhaliwal R, Brauer P, Royall D, Mutch DM, et al. Impact of a multidisciplinary intervention on physical fitness, physical activity habits and the association between aerobic fitness and components of metabolic syndrome in adults diagnosed with metabolic syndrome. Arch Public Health. 2020;78:22.
9.	Assmann G, Cullen P, Schulte H. Simple scoring scheme for calculating the risk of acute coronary events based on the 10-year follow-up of the prospective cardiovascular Munster (PROCAM) study. Circulation. 2002;105(3):310-5.
10.	Garriguet D. Diet quality in Canada. Health Rep. 2009;20(3):41-52.
11.	Christiansen S, Iverson C, Flanagin A, Livingston EH, Fischer L, Manno C, et al. AMA Manual of Style: A Guide for Authors and Editors. . 11th ed: Oxford University Press; 2020.
12.	Maitland SB, Brauer P, Mutch DM, Royall D, Klein D, Tremblay A, et al. Evaluation of Latent Models Assessing Physical Fitness and the Healthy Eating Index in Community Studies: Time-, Sex-, and Diabetes-Status Invariance. Nutrients. 2021;13(12).

2

