Supplementary table 1: Methods of FMD, Cardiopulmonary fitness test, blood sample analysis and body composition in the included studies.
	Study
	FMD 
	Cardiopulmonary fitness test 

	Blood samples
	Body Fat

	Tiken 2008 
	10 MHz multifrequency linear array probe Aspen, Acuson Mountain view, CA, USA.


	Treadmill 
Initial workload of 6 hm-1 and stepwise increments in speed (speed increased by 2km-1 every 2 min until 16km-1) and slope (2% every minute when 16km h-1 is reached) until volitional exhaustion. 
Breath-by-breath analysis (Medgraphics CPX/D and Ultima CardiO2 systems, MN, USA). Oxygen consumption was recorded during the final 40 s of each stage of the test and expressed relative to body weight (ml kg−1 min−1). Peak oxygen consumption was calculated as the highest consecutive 10 s period of gas exchange data occurring in the last minute before volitional exhaustion, which generally occurred due to leg fatigue or breathlessness.
	
	Dexa (Hologic, QDR Series Discovery A, Bedford, MA, USA)

	Black 2009
	10 MHz multifrequency linear array probe Aspen, Acuson Mountain view, CA, USA.
Analysiscustom-
	Exercise testing was undertaken on a treadmill ergometer (H/P/Cosmos, Pulsar 4.0, Nussdorf-Traunstein, Germany), with the initial workload set at 4 km/h at 5% gradient and stepwise increments in speed and grade every 3 min until volitional exhaustion.
The volume of oxygen consumed during exercise was directly calculated from minute ventilation, measured using a pneumotach and simultaneous breath-by-breath analysis of expired gas fractions (Medgraphics CPX/D and Ultima CardiO2 systems). Gas analyzers and flow probes were calibrated before each test. Oxygen consumption was recorded during the final 40 s of each stage of the test and expressed as maximal oxygen consumption (V̇o2 max) relative to body weight (in ml·kg−1·min−1). V̇o2 max was calculated as the highest consecutive 10-s period of gas exchange data occurring in the last minute before volitional exhaustion, which generally occurred due to leg fatigue or breathlessness.
	
	Dexa (Hologic, QDR Series Discovery A, Bedford, MA, USA)

	Birk 2012
	10-MHz multifrequency linear array probes, attached to high-resolution ultrasound machines with identical settings (T3000; Terason, Burlington, MA)

	80% maximal heart rate (80%HRmax) was used to determine exercise training which was performed on a bike. 
	
	

	Pugh 2016
	High-resolution ultrasound (Terason, t3000, Aloka, Burlington, MA, USA)
	Treadmill ergometer, initially 2.7 km h−1 at 5° gradient, with step-wise increments every 1 min. VO2peak was calculated from expired gas (Oxycon Pro, Jaegar, Hoechberg, Germany) as the highest consecutive 15 s period of oxygen uptake in the last min before exhaustion.
	
	

	Sprung 2013
	A 10-MHz multifrequency linear array probe attached to a high-resolution ultrasound machine (Siemens Medical Solutions, Malvern, PA). 
	Exercise testing was undertaken on a Treadmill ergometer using the a modified Bruce protocol . After a 2-min warm-up at 2.2 km·h−1 on a flat gradient, the initial workload was set at 2.7 km·h−1 at 5° grade. Thereafter, stepwise increments in speed and grade were made every minute. V˙O2peak was calculated from expired gas fractions (Oxycon Pro, Jaegar, Germany) as the highest consecutive 15-s period of data in the last minute before volitional exhaustion.


	Samples were analyzed using the Olympus AU2700 analyzer (Beckman Coulter (UK) Ltd., Buckinghamshire, UK) with standard proprietary reagents as follows: glucose with hexokinase, total cholesterol, and HDL with cholesterol esterase/oxidase, triglyceride with glycerol kinase, and ALT with IFCC kinetic UV (without pyridoxal phosphate activation).
LDL was calculated according to the Friedwald formula
	

	Buckley 2018
	Images of the left brachial artery were acquired using high-resolution ultrasound (T3300; Terason, Burlington, MA).

	Maximal oxygen consumption (VO2max-2) was esti- mated via the submaximal Astrand-Rhyming cycle ergometer protocol.
A cycle ergometer test of aerobic fitness. The subject cycles at 50 rev mm−1 for 6 min at a work load set at a level related to the sex and condition of the subject (unconditioned males, 50–100 watts, unconditioned females 50–75 watts, conditioned mates 100–150 watts, and conditioned females 75–110 watts). Participants’ heart rate was taken in the last 10 s of each of the two final minutes of exercise. The average of these two figures, corrected for the subject's age, was used to estimate a maximal oxygen uptake (VO2max), The estimate is based on the assumption that subjects of the same age have a similar maximal heart rate. 

	
	

	Buckley 2020
	Images of the left brachial artery were acquired using high-resolution ultrasound (T3300; Terason, Burlington, MA).

	Maximal oxygen consumption (VO2max-2) was esti- mated via the submaximal Astrand-Rhyming cycle ergometer protocol.
A cycle ergometer test of aerobic fitness. The subject cycles at 50 rev mm−1 for 6 min at a work load set at a level related to the sex and condition of the subject (unconditioned males, 50–100 watts, unconditioned females 50–75 watts, conditioned mates 100–150 watts, and conditioned females 75–110 watts). Participants’ heart rate was taken in the last 10 s of each of the two final minutes of exercise. The average of these two figures, corrected for the subject's age, was used to estimate a maximal oxygen uptake (VO2max), The estimate is based on the assumption that subjects of the same age have a similar maximal heart rate. 

	
	

	Miller 2022
	Images of the left brachial artery were acquired using high-resolution ultrasound (T3300; Terason, Burlington, MA).

	An incremental maximal exercise test was performed on a treadmill (Pulsar 4.0, HP Cosmos, Germany). After a 5-min warm-up (self-paced between 6 and 8 km.h−1), participants started the test at treadmill speed 8 km.h−1 and 1% gradient. Every 3 min the treadmill speed increased by 2 km.h−1 until 16 km.h−1. Thereafter the treadmill speed remained the same and the incline gradient increased by 2% until volitional exhaustion. Breath by breath expired gases were measured (Oxycon Pro, Jaeger, Germany) for oxygen consumption (ml.kg.min−1) and data were averaged over 15 s blocks. Maximum oxygen consumption was calculated as the highest consecutive 15-s period of gas exchange data occurring in the final minute before volitional exhaustion. Heart rate (HR) was measured continuously using short range telemetry (FT1, Polar, Finland) alongside perceived exertion at each exercise stage. 
	
	

	Maxwell 2021
	Images of the left brachial artery were acquired using high-resolution ultrasound (T3300; Terason, Burlington, MA).

	Exercise testing was undertaken on a treadmill (H/P Cosmos, Pulsar 4.0, Nussdorf-Traunstein, Germany) using a modified Bruce protocol. Following a 5-min warm-up period at a self-selected speed, the protocol begins with a 2-min stage at 2.2 km/h on a flat gradient, followed by 2 min at 2.7 km/h at a 5% gradient. Subsequently, stepwise increments in speed and gradient are applied every minute until volitional exhaustion. Breath-by-breath expired gases were continuously monitored (Oxycon Pro, Jaeger, Hochberg Germany) for oxygen consumption (ml/kg/min) and were averaged over 15 s. Peak oxygen uptake was calculated from the highest consecutive 15-s period of expired gas fractions. 
	Blood samples were obtained from the antecubital vein via standard venepuncture technique (Vacutainers Systems, Becton–Dickinson). All samples were collected into vacutainers containing a polymer gel for serum separation. Centrifugation for 10 min at 1000 g at 4 °C was applied and samples were stored at − 80 °C for subsequent analysis. Plasma glucose was determined spectrophotometrically using commercially available kits (Randox Laboratories, Antrim, UK) with each sample analysed in duplicate.
	

	Thijssen 2007
	Echo Doppler device (Megas; Esaote,Firenze, Italy) with a 5–7.5 MHz broadband lineararray transducer.

	Incremental maximal exercise-test on a cycling ergometer (Lode, Angio300, Groningen, the Nether-lands) using a multistage protocol (workload increased by 10 W L)1, starting at 10 W, until exhaustion). Oxygen consumption was measured continuously using a gas-analyzer (Jaeger Benelux BV, Breda, the Nether-lands). Maximal oxygen consumption (VO2max) was calculated as the mean of the last minute of the test.
	
	

	Schreuder 2014a
	A 10 MHz multifrequency linear-array probe attached to a high-resolution ultrasound machine (T3000; Terason, Burlington, MA, USA). 
	Incremental maximal exercise test on a bicycle ergometer (Lode; Excalibur, Groningen, The Netherlands). These tests started at a power output of 10 W for 1 min, and power output increased by 10 W min−1 until exhaustion. Subjects were instructed to maintain a cadence of between 60 and 80 r.p.m. during the test. We continuously recorded oxygen consumption (in millilitres of O2 per kilogram per minute), ventilation (in litres per minute), respiratory quotient (Oxycon IV; Jaeger, Hoechberg, Germany) and heart rate (in beats per minute). 
	
	

	Schreuder 2014b
	A 10 MHz multifrequency linear-array probe attached to a high-resolution ultrasound machine (T3000; Terason, Burlington, MA, USA). 

	Incremental cycle exercise test on a cycle ergometer (Lode, Excalibur, Groningen, the Netherlands). These tests started at a power output of 10 W for 1 min, and power output increased by 10 W min−1 until exhaustion. Subjects were instructed to maintain a cadence of between 60 and 80 r.p.m. during the test. We continuously recorded oxygen consumption (in millilitres of O2 per kilogram per minute), ventilation (in litres per minute), respiratory quotient (Oxycon IV; Jaeger, Hoechberg, Germany) and heart rate (in beats per minute). 
	Venous blood sample was taken for assessment of fasting glucose, insulin, total cholesterol, HDL, LDL and triglycerides. (no info on analysis.
	

	Poelkens 

	A 10 MHz multifrequency linear-array probe attached to a high-resolution ultrasound machine (T3000; Terason, Burlington, MA, USA).
	Women performed a maximal exercise test on an electrically braked leg cycling ergometer (Angio 300, Lode, Excalibur Sport, Groningen, the Netherlands) using an incremental protocol to assess their cardiorespiratory fitness level. Workload increased by 10 W·min−1, starting at 10 W, until exhaustion. A gas analyzer was used to measure oxygen consumption continuously (Jaeger Benelux BV, Breda, the Netherlands). Maximal oxygen consumption (V˙O2max) was analyzed as the mean of the last minute of the exercise bout. During the test, heart rate was measured continuously.
	
	Fasting glucose levels were determined using standard laboratory techniques, and fasting insulin levels were determined with an electrochemiluminescence immunoassay (ECLIA) on the E170 module of a modular analytics EVO analyzer (Roche, Mannheim, Germany)

	Scholten 2012
	who used a 10-MHz multifrequency linear array probe attached to a high resolution ultrasound machine (T3000; Terason Corporation, Burlington, MA). 
	Exercise testing was undertaken on a cycle ergometer (Excalibur Sport; Lode BV, Groningen, The Netherlands). The initial workload set at 10W W for 1 minute followed by 10-W increments every minute until complete exhaustion. Breath-by-breath oxygen uptake was measured with spiroergometric equipment (Quark CPET, Cosmed, Milan, Italy). Heart rate and rhythm were continuously recorded by 3-lead echocardiography. 
	Venous blood samples were taken from the antecubital vein and analyzed for metabolic parameters: glucose, insulin, total cholesterol, high- and low-density lipoproteins, and triglycerides (Aeroset; Abbott Laboratories).
	

	Brenda 2015
	10-MHz multifrequency linear array probe attached to a high-resolution ultrasound machine (Terason T3000, Burlington, MA, USA).

	An incremental maximal cycling test was performed on a cycle ergometer (Ergoline, Ergoselect 200k, Bitz, Germany). Subjects were instructed to pedal (>60rpm) whilst workload was increased 10–15 Watt/min, depending on the expected physical fitness of the participant (based on sex, age, height, and previous results on exercise testing). During exercise, breath-by-breath gas analysis was recorded continuously (LabManager V5.32.0). Peak oxygen uptake (VO2peak) was defined as the highest oxygen uptake (30-second average).
	
	

	Green 2003
	A 10-MHz multifrequency linear array probe attached to a high-resolution ultrasound machine (Aspen; Acuson, CA)  
	A graded maximal exercise test that was performed on an electronically braked bicycle ergometer (Orival 400, Lode). Initial resistance was set between 20 and 60 W and increased in 20- to 25-W increments, depending on subject ability, every 3 min until fatigue or termination, according to standard indications for stopping an exercise test. Volumes of oxygen consumed (V̇o2) and carbon dioxide produced (V̇co2) during exercise were calculated from minute ventilation and measured by using mass flow ventilometry and simultaneous mixing chamber analysis of expired gas fractions. Gas analyzers and flow probes were calibrated before each test. V̇o2 and V̇co2 (expressed in l/min and ml·kg–1·min–1) were recorded during the final 40 s of each stage of the test. V̇o2 peak was calculated as the average of the two highest consecutive 20-s periods of gas exchange data occurring in the last minute before volitional exhaustion, which was generally due to leg fatigue or breathlessness.
	
	Skinfolds were measured using spring-loaded calipers (Harpenden) at eight standard sites: triceps, biceps, subscapulare, supraspinale, iliocristale, midabdominal, anterior thigh, and medial calf. All sites were measured in triplicate, with the median score recorded. Muscle girths were similarly recorded at the following standard sites using an anthropometric steel tape (Lufkin): relaxed arm, flexed arm, waist, hip, thigh, and the waist-to-hip ratio (waist/hip) was calculated.



	Naylor 2006
	A 10-MHz multifrequency linear array probe attached to a high-resolution ultrasound machine (Aspen; Acuson, Mountain View, CA). 
	Exercise testing was undertaken on a modified Concept II rowing ergometer (Concept Inc., Vermont). The goal was to complete the 2000 m as quickly as possible, and involved a maximal effort from start to finish. A custom-built gas analysis system was used to determine V̇O2. Subjects were connected to a Hans Rudolph 2700 respiratory valve and inspired volume was measured during the test by a Morgan ventilometer (Mark II 225A), which was calibrated before testing using a five-point calibration procedure spanning the physiological range. Expired air passed through 35-mm Collins tubing into a 4-L mixing chamber. A small sample was directed to an Applied Electrochemistry S-3A oxygen analyzer and an Applied Electrochemistry CD-3A analyzer for determination of fractions of O2 and CO2 in expired air. The sample first passed through a thermoelectric cooling chamber for the removal of water vapor. A three-point calibration procedure spanning the physiological range of respiratory gases was applied before and after each test. Custom designed software was used to integrate the various inputs and to determine V̇O2. Data was collected over 30-s epochs with the two highest consecutive epochs taken as the V̇O2max.
	
	

	Haynes 2021
	A 10- to 15-MHz multifrequency linear array probe, attached to a high-resolution ultrasound machine (T3200; Terason, Burlington, MA). 
	12-lead ECG stress test supervised by a qualified medical practitioner, which also permitted analysis of aerobic fitness via maximal oxygen consumption (VO2).
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