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[bookmark: _Hlk119582491]Supplemental Figure 1. The relationship between age and the estimated standard values of weight-adjusted peak oxygen uptake (VO2peak/kg, mL/kg/min) and metabolic equivalents (METs) for Japan and the world. 
VO2peak/kg and METs peak at 10 years of age and then decline progressively after 20 years of age. The 
estimated standard values of VO2peak/kg and METs tend to be lower in Japanese men (0.2 to -5.6 mL/kg/min) and women (2.0 to -4.0 mL/kg/min) than in men and women of other countries. Slope and intercept of age and VO2peak/kg and METs derived from the linear approximation model using the least squares method for men (A) and women (D) in Japan and for men (B) and women (E) in other countries are shown. Triangles indicate age less than 20 years, and circles indicate age over 20 years. The estimated standard values of VO2peak/kg and METs for each decade for men (C) and women (F) in Japan (white circles) and other countries (red circles) are shown. The dashed lines show the 95% confidence intervals of the data for Japan (black) and other countries (red). MET is defined as the weight-adjusted oxygen uptake divided by 3.5, and the number of times more energy is expended in a given activity than in a resting state.
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[bookmark: _Hlk119582501]Supplemental Figure 2. The relationship between age and the estimated standard values of weight-adjusted anaerobic threshold (AT/kg, mL/kg/min) and AT’s metabolic equivalents (METs) for Japan and the world. 
AT/kg and AT’s METs peak at 20 years of age and then decline progressively after 20 years of age. The estimated standard values for AT/kg and AT’s METs tend to be lower in Japanese men (-3.2 to -5.5 mL/kg/min) and women (-1.1 to -3.6 mL/kg/min) than in men and women of other countries. The slope and intercept of age and AT/kg and AT’s METs were derived from the linear approximation model using the least squares method for men (A) and women (D) in Japan and for men (B) and women (E) in other countries are shown. Triangles indicate age less than 20 years, and circles indicate age over 20 years. The estimated standard values of AT/kg and AT METs for each decade for men (C) and women (F) in Japan (white circles) and other countries (red circles) are shown. The dashed lines show the 95% confidence intervals of the data for Japan (black) and other countries (red). MET is defined as the weight-adjusted oxygen uptake divided by 3.5, and the number of times more energy is expended in a given activity than in a resting state.

Supplemental Table 1. Search strategy.
	Systematic review of aerobic capacity for Japan (PubMed)

	(("maximal oxygen consumption"[Title/Abstract] OR "maximal oxygen uptake"[Title/Abstract] OR "maximum oxygen intake"[Title/Abstract] OR "maximum oxygen uptake"[Title/Abstract] OR "peak oxygen intake"[Title/Abstract] OR "peak oxygen uptake"[Title/Abstract] OR "anaerobic threshold"[Title/Abstract] OR "ventilatory threshold"[Title/Abstract] OR "aerobic fitness"[Title/Abstract] OR "aerobic capacity"[Title/Abstract] OR "aerobic power"[Title/Abstract]) AND ("exercise test"[MeSH Terms] OR "exercise test"[Title/Abstract] OR "ergometry test"[Title/Abstract] OR "ergometry tests"[Title/Abstract] OR "Treadmill test"[Title/Abstract] OR "Treadmill tests"[Title/Abstract] OR "bicycle test"[Title/Abstract] OR "bicycle tests"[Title/Abstract]) AND ("reference values"[MeSH Terms] OR "reference values"[Title/Abstract] OR "normal range"[Title/Abstract] OR "normal ranges"[Title/Abstract] OR norms[Title/Abstract] OR "normative value"[Title/Abstract] OR "normal value"[Title/Abstract] OR "normal values"[Title/Abstract] OR "reference ranges"[Title/Abstract] OR "reference range"[Title/Abstract]) AND (Japan or Japanese) AND ("1950/01/01"[Date - Publication] : "2022/01/01"[Date - Publication]))

	Systematic review of aerobic capacity for Japan (Ichushi-Web) in Japanese

	((全身持久力/TA or 身体持久力/TH or 身体持久力/TA or 最大酸素摂取量/TH or 最大酸素摂取量/TA or 最高酸素摂取量/TA or 嫌気的閾値/TH or 嫌気的閾値/TA or 無酸素性作業閾値/TA or 換気閾値/TH or 換気閾値/TA or 換気性作業閾値/TA) and (運動負荷試験/TH or 運動負荷試験/TA) and (基準値/TH or 基準値/TA) and (DT=1950:2022)) 

	Umbrella review of aerobic capacity around the World (PubMed)

	 (("maximal oxygen consumption"[Title/Abstract] OR "maximal oxygen uptake"[Title/Abstract] OR "maximum oxygen intake"[Title/Abstract] OR "maximum oxygen uptake"[Title/Abstract] OR "peak oxygen intake"[Title/Abstract] OR "peak oxygen uptake"[Title/Abstract] OR "anaerobic threshold"[Title/Abstract] OR "ventilatory threshold"[Title/Abstract] OR "aerobic fitness"[Title/Abstract] OR "aerobic capacity"[Title/Abstract] OR "aerobic power"[Title/Abstract]) AND ("exercise test"[MeSH Terms] OR "exercise test"[Title/Abstract] OR "ergometry test"[Title/Abstract] OR "ergometry tests"[Title/Abstract] OR "Treadmill test"[Title/Abstract] OR "Treadmill tests"[Title/Abstract] OR "bicycle test"[Title/Abstract] OR "bicycle tests"[Title/Abstract]) AND ("reference values"[MeSH Terms] OR "reference values"[Title/Abstract] OR "normal range"[Title/Abstract] OR "normal ranges"[Title/Abstract] OR norms[Title/Abstract] OR "normative value"[Title/Abstract] OR "normal value"[Title/Abstract] OR "normal values"[Title/Abstract] OR "reference ranges"[Title/Abstract] OR "reference range"[Title/Abstract]) AND (“Meta-Analysis”[Publication Type] OR “Systematic Review”[Publication Type] OR Review[Publication Type]) AND ("1950/01/01"[Date - Publication] : "2022/01/01"[Date - Publication]))





























Supplemental Table 2. Weight-adjusted peak oxygen uptake (VO2peak/kg, mL/kg/min) in each age group for Japanese men extracted from the systematic review. 
	Publications
	Mode
	n
	　
	4-9
	　
	10-19
	　
	20-29
	　
	30-39
	　
	40-49
	　
	50-59
	　
	60-69
	　
	70-79

	
	
	
	　
	VO2peak/kg (mL/kg/min)

	
	
	
	　
	Mean
	　
	Mean
	　
	Mean
	　
	Mean
	　
	Mean
	　
	Mean
	　
	Mean
	　
	Mean

	Yamaji and Miyashita (1977) [1]
	Bicycle
	77 
	　
	-
	　
	42.8 
	　
	-
	　
	-
	　
	-
	　
	-
	　
	-
	　
	-

	Ichikawa & Miyashita (1980) [2]
	Bicycle
	453 
	　
	47.5 
	　
	49.6 
	　
	49.6 
	　
	38.5 
	　
	36.7 
	　
	35.3 
	　
	30.5 
	　
	-

	Okita (1984) [3]
	Bicycle
	113 
	　
	50.5 
	　
	54.2 
	　
	-
	　
	-
	　
	-
	　
	-
	　
	-
	　
	-

	Tamiya (1991) [4]
	Bicycle
	70 
	　
	-
	　
	62.3 
	　
	47.9 
	　
	-
	　
	-
	　
	-
	　
	-
	　
	-

	Murayama, JCJ (1992) [5]
	Bicycle
	173 
	　
	-
	　
	-
	　
	33.5 
	　
	29.7 
	　
	27.4 
	　
	25.9 
	　
	29.5 
	　
	-

	Ichihara et al (1994) [6]
	Bicycle
	238 
	　
	-
	　
	-
	　
	-
	　
	-
	　
	31.6 
	　
	29.9 
	　
	27.2 
	　
	-

	Kono et al (1997) [7]
	Bicycle
	37351 
	　
	-
	　
	-
	　
	42.0 
	　
	39.0 
	　
	37.5 
	　
	36.0 
	　
	-
	　
	-

	Tamura (1997) [8]
	Bicycle
	315 
	　
	-
	　
	-
	　
	34.0 
	　
	29.7 
	　
	28.0 
	　
	24.7 
	　
	24.3 
	　
	-

	Suto et al (1999) [9]
	Bicycle
	3102 
	　
	-
	　
	-
	　
	48.2 
	　
	44.4 
	　
	42.8 
	　
	39.6 
	　
	-
	　
	-

	Suzuki et al (2009) [10]
	Bicycle
	1105 
	　
	-
	　
	-
	　
	42.9 
	　
	39.2 
	　
	35.5 
	　
	31.7 
	　
	28.0 
	　
	25.2 

	Kuroda et al (2011) [11]
	Bicycle
	141 
	　
	-
	　
	-
	　
	39.2 
	　
	33.2 
	　
	31.9 
	　
	27.7 
	　
	25.3 
	　
	-

	Sawada et al (2012) [12]
	Bicycle
	8935 
	　
	-
	　
	-
	　
	40.4 
	　
	36.8 
	　
	34.4 
	　
	33.2 
	　
	-
	　
	-

	Ashikaga et al (2021) [13]
	Bicycle
	274 
	　
	-
	　
	-
	　
	36.0 
	　
	33.0 
	　
	29.4 
	　
	26.4 
	　
	24.8 
	　
	24.7 

	Kobayashi et al (1980) [14]
	Run
	142 
	　
	-
	　
	-
	　
	42.7 
	　
	40.6 
	　
	36.3 
	　
	34.0 
	　
	28.8 
	　
	27.1 

	Ichikawa & Miyashita (1980) [2]
	Run
	833 
	　
	43.4 
	　
	44.3 
	　
	42.9 
	　
	30.5 
	　
	32.6 
	　
	-
	　
	-
	　
	-

	Yoshizawa et al (1983) [15]
	Run
	368 
	　
	50.4 
	　
	54.2 
	　
	-
	　
	-
	　
	-
	　
	-
	　
	-
	　
	-

	Kobayashi et al (1984) [16]
	Run
	34 
	　
	47.5 
	　
	-
	　
	-
	　
	-
	　
	-
	　
	-
	　
	-
	　
	-

	Kobayashi et al (1986) [17]
	Run
	35 
	　
	46.5 
	　
	-
	　
	-
	　
	-
	　
	-
	　
	-
	　
	-
	　
	-

	Murayama, JCJ (1992) [5]
	Run
	109 
	　
	-
	　
	-
	　
	40.1 
	　
	37.7 
	　
	33.2 
	　
	32.2 
	　
	37.6 
	　
	-

	Ohta et al (1999) [18]
	Run
	414 
	　
	-
	　
	-
	　
	-
	　
	34.6 
	　
	30.3 
	　
	27.5 
	　
	24.1 
	　
	-

	Suzuki et al (2009) [10]
	Run
	232 
	　
	-
	　
	-
	　
	56.5 
	　
	50.7 
	　
	44.9 
	　
	39.1 
	　
	33.3 
	　
	28.9 

	Itoh et al (2013) [19]
	Run
	97 
	　
	-
	　
	-
	　
	52.7 
	　
	40.8 
	　
	38.8 
	　
	32.4 
	　
	29.3 
	　
	25.8 


n, number of subjects; VO2peak/kg, Weight-adjusted peak oxygen uptake. Data were extracted from 13 publications on bicycle and nine publications on run for Japanese studies (men). Data show the total number of subjects, VO2peak/kg in each age category, and exercise mode (Bicycle or Run) used for each study.

Supplemental Table 3. Weight-adjusted peak oxygen uptake (VO2peak/kg, mL/kg/min) in each age group for Japanese women extracted from the systematic review.
	Publications
	Mode
	n
	
	4-9
	
	10-19
	
	20-29
	
	30-39
	
	40-49
	
	50-59
	
	60-69
	
	70-79

	
	
	
	
	VO2peak (mL/kg/min)
	
	　

	
	
	
	　
	Mean
	　
	Mean
	　
	Mean
	　
	Mean
	　
	Mean
	　
	Mean
	　
	Mean
	　
	Mean

	Ichikawa & Miyashita (1980) [2]
	Bicycle
	418 
	
	42.6 
	
	39.6 
	
	34.7 
	
	30.4 
	
	27.3 
	
	24.6 
	
	19.1 
	
	-

	Okita (1984) [3]
	Bicycle
	99 
	
	43.3 
	
	41.6 
	
	-
	
	-
	
	-
	
	-
	
	-
	
	-

	Tamiya (1991) [4]
	Bicycle
	69 
	
	-
	
	53.8 
	
	42.4 
	
	-
	
	-
	
	-
	
	-
	
	-

	Murayama, JCJ (1992) [5]
	Bicycle
	120 
	
	-
	
	-
	
	25.7 
	
	27.3 
	
	23.6 
	
	23.8 
	
	22.7 
	
	-

	Ichihara et al (1994) [6]
	Bicycle
	219 
	
	-
	
	-
	
	-
	
	-
	
	26.0 
	
	24.3 
	
	23.1 
	
	-

	Kono et al (1997) [7]
	Bicycle
	18170 
	
	-
	
	-
	
	35.8 
	
	32.3 
	
	29.5 
	
	28.5 
	
	-
	
	-

	Tamura (1997) [8]
	Bicycle
	598 
	
	-
	
	-
	
	26.2 
	
	25.5 
	
	23.8 
	
	21.6 
	
	19.4 
	
	-

	Ohta et al (1999) [18]
	Bicycle
	401 
	
	-
	
	-
	
	-
	
	27.1 
	
	24.3 
	
	22.6 
	
	20.8 
	
	-

	Suzuki et al (2009) [10]
	Bicycle
	2048 
	
	-
	
	-
	
	33.7 
	
	31.2 
	
	28.6 
	
	26.0 
	
	23.5 
	
	21.5 

	Kuroda et al (2011) [11]
	Bicycle
	287 
	
	-
	
	-
	
	29.0 
	
	28.0 
	
	24.1 
	
	23.7 
	
	22.3 
	
	-

	Ashikaga et al (2021) [13]
	Bicycle
	255 
	
	-
	
	-
	
	29.7 
	
	29.4 
	
	26.8 
	
	24.4 
	
	22.7 
	
	20.8 

	Ichikawa & Miyashita (1980) [2]
	Run
	547 
	
	34.5 
	
	35.6 
	
	32.3 
	
	27.7 
	
	25.8 
	
	24.1 
	
	-
	
	-

	Yoshizawa et al (1983) [15]
	Run
	311 
	
	46.5 
	
	45.2 
	
	-
	
	-
	
	-
	
	-
	
	-
	
	-

	Kobayashi et al (1984) [16]
	Run
	37 
	
	42.9 
	
	-
	
	-
	
	-
	
	-
	
	-
	
	-
	
	-

	Murayama, JCJ (1992) [5]
	Run
	109 
	
	-
	
	-
	
	33.1 
	
	34.5 
	
	29.0 
	
	27.0 
	
	30.7 
	
	-

	Suzuki et al (2009) [10]
	Run
	319 
	
	-
	
	-
	
	45.2 
	
	40.6 
	
	36.0 
	
	31.5 
	
	26.9 
	
	23.4 

	Itoh et al (2013) [19]
	Run
	93 
	　
	-
	　
	-
	　
	35.3 
	　
	33.4 
	　
	31.6 
	　
	30.3 
	　
	26.3 
	　
	26.9 


n, number of subjects; VO2peak/kg, Weight-adjusted peak oxygen uptake. Data were extracted from 11 publications on bicycle and six publications on run for Japanese study (women). Data show the total number of subjects, VO2peak/kg in each age category, and exercise mode (Bicycle or Run) used for each study.

Supplemental Table 4. Weight-adjusted peak oxygen uptake (VO2peak/kg, mL/kg/min) in each age group for men around the world extracted from the umbrella review.
	Publications [20–26]
	Mode
	Country
	　
	8-9
	
	10-19
	
	20-29
	
	30-39
	
	40-49
	
	50-59
	
	60-69
	
	70-79
	
	80-89

	
	
	
	
	VO2peak/kg (mL/kg/min)

	
	
	
	　
	Mean
	　
	Mean
	　
	Mean
	　
	Mean
	　
	Mean
	　
	Mean
	　
	Mean
	　
	Mean
	　
	Mean

	Saltin & Grimby (1968)
	Bicycle
	Sweden
	
	-
	
	-
	
	-
	
	-
	
	44.0 
	
	38.0 
	
	37.0 
	
	-
	
	-

	Astrand et al (1973)
	Bicycle
	Sweden
	
	-
	
	-
	
	58.7 
	
	-
	
	45.3 
	
	-
	
	-
	
	-
	
	-

	Macek & Vavra (1980)
	Bicycle
	Europe
	
	-
	
	52.8 
	
	59.0 
	
	-
	
	-
	
	-
	
	-
	
	-
	
	-

	Cooper et al (1984)
	Bicycle
	USA
	
	-
	
	46.0 
	
	-
	
	-
	
	-
	
	-
	
	-
	
	-
	
	-

	Jones et al (1985)
	Bicycle
	Canada
	
	-
	
	45.5 
	
	43.0 
	
	40.9 
	
	36.6 
	
	-
	
	25.5 
	
	-
	
	-

	Mercier et al (1987)
	Bicycle
	France
	
	-
	
	49.5 
	
	-
	
	-
	
	-
	
	-
	
	-
	
	-
	
	-

	Posner et al (1987)
	Bicycle
	USA
	
	-
	
	-
	
	-
	
	39.9 
	
	-
	
	27.7 
	
	27.4 
	
	-
	
	23.3 

	Sunnegardh et al (1987)
	Bicycle
	Sweden
	
	52.7 
	
	52.2 
	
	-
	
	-
	
	-
	
	-
	
	-
	
	-
	
	-

	Blackie et al (1989)
	Bicycle
	Canada
	
	-
	
	-
	
	-
	
	-
	
	-
	
	-
	
	33.0 
	
	-
	
	-

	Singh et al (1989)
	Bicycle
	Malaysia
	
	-
	
	56.8 
	
	49.5 
	
	39.0 
	
	32.7 
	
	28.9 
	
	-
	
	-
	
	-

	Benefice et al (1990)
	Bicycle
	France
	
	-
	
	46.3 
	
	-
	
	-
	
	-
	
	-
	
	-
	
	-
	
	-

	Sjodin & Svedenhag (1992)
	Bicycle
	Sweden
	
	-
	
	61.1 
	
	-
	
	-
	
	-
	
	-
	
	-
	
	-
	
	-

	Fairbarn et al (1994)
	Bicycle
	Canada
	
	-
	
	-
	
	51.7 
	
	47.4 
	
	42.3 
	
	40.3 
	
	32.9 
	
	26.3 
	
	-

	Pothoff et al (1994)
	Bicycle
	Germany
	
	-
	
	-
	
	41.6 
	
	34.2 
	
	32.1 
	
	-
	
	25.7 
	
	-
	
	-

	Prioux et al (1997)
	Bicycle
	France
	
	-
	
	53.2 
	
	-
	
	-
	
	-
	
	-
	
	-
	
	-
	
	-

	Ong et al (2002)
	Bicycle
	Singapore
	
	-
	
	-
	
	-
	
	-
	
	30.7 
	
	-
	
	-
	
	-
	
	-

	Herdy & Uhlendorf (2011)
	Bicycle
	Brazil
	
	-
	
	47.4 
	
	41.9 
	
	39.0 
	
	35.6 
	
	30.0 
	
	-
	
	-
	
	-

	Funk & Schneider (2012)
	Bicycle
	Germany
	
	-
	
	-
	
	-
	
	-
	
	-
	
	-
	
	29.2 
	
	27.4 
	
	-

	Itoh et al (2013)
	Bicycle
	Japan
	
	-
	
	-
	
	36.1 
	
	33.1 
	
	29.4 
	
	26.4 
	
	24.8 
	
	24.7 
	
	-

	Bongers et al (2014)
	Bicycle
	Netherlands
	
	45.9 
	
	48.4 
	
	-
	
	-
	
	-
	
	-
	
	-
	
	-
	
	-

	McDonough et al (1970)
	Run
	USA
	
	-
	
	-
	
	-
	
	-
	
	39.5 
	
	36.9 
	
	30.2 
	
	-
	
	-

	Bruce et al (1973)
	Run
	USA
	
	-
	
	-
	
	-
	
	40.8 
	
	-
	
	33.8 
	
	-
	
	-
	
	-

	Nagle et al (1977)
	Run
	USA
	
	-
	
	54.8 
	
	-
	
	-
	
	-
	
	-
	
	-
	
	-
	
	-

	Kobayashi et al (1978)
	Run
	Japan
	
	-
	
	49.4 
	
	-
	
	-
	
	-
	
	-
	
	-
	
	-
	
	-

	Nelson et al (2010)
	Run
	Canada
	
	-
	
	-
	
	-
	
	40.6 
	
	38.4 
	
	35.2 
	
	31.6 
	
	-
	
	-

	Aspenes et al (2011)
	Run
	Norway
	
	-
	
	-
	
	54.0 
	
	48.8 
	
	46.7 
	
	42.1 
	
	38.5 
	
	34.1 
	
	-

	Edvardsen et al (2013)
	Run
	Norway
	
	-
	
	-
	
	48.6 
	
	46.2 
	
	42.7 
	
	36.8 
	
	32.4 
	
	30.1 
	
	-

	Itoh et al (2013)
	Run
	Japan
	　
	-
	　
	-
	　
	52.7 
	　
	40.8 
	　
	38.8 
	　
	32.4 
	　
	29.3 
	　
	25.8 
	　
	-


VO2peak/kg, Weight-adjusted peak oxygen uptake. Data were extracted from 20 publications on bicycle and eight publications on run for umbrella reviews (men). Data show the country, VO2peak/kg in each age category, and the exercise mode (Bicycle or Run) used for each study.

Supplemental Table 5. Weight-adjusted peak oxygen uptake (VO2peak/kg, mL/kg/min) in each age group for women around the world extracted from the umbrella review.
	Publications [20–26]
	Mode
	Country
	　
	8-9
	
	10-19
	
	20-29
	
	30-39
	
	40-49
	
	50-59
	
	60-69
	
	70-79
	
	80-89

	
	
	
	
	VO2peak/kg (mL/kg/min)

	
	
	
	　
	Mean
	　
	Mean
	　
	Mean
	　
	Mean
	　
	Mean
	　
	Mean
	　
	Mean
	　
	Mean
	　
	Mean

	Cooper et al (1984)
	Bicycle
	USA
	
	38.0 
	
	34.0 
	
	-
	
	-
	
	-
	
	-
	
	-
	
	-
	
	-

	Jones et al (1985)
	Bicycle
	Canada
	
	-
	
	41.2 
	
	33.1 
	
	27.6 
	
	24.3 
	
	-
	
	20.3 
	
	-
	
	-

	Posner et al (1987)
	Bicycle
	USA
	
	-
	
	-
	
	-
	
	32.4 
	
	-
	
	20.8 
	
	19.7 
	
	-
	
	19.2 

	Sunnegardh et al (1987)
	Bicycle
	Sweden
	
	52.2 
	
	43.7 
	
	-
	
	-
	
	-
	
	-
	
	-
	
	-
	
	-

	Blackie et al (1989)
	Bicycle
	Canada
	
	-
	
	-
	
	-
	
	-
	
	-
	
	-
	
	24.3 
	
	-
	
	-

	Docherty et al (1991)
	Bicycle
	England
	
	-
	
	43.3 
	
	-
	
	-
	
	-
	
	-
	
	-
	
	-
	
	-

	Fairbarn et al (1994)
	Bicycle
	Canada
	
	-
	
	-
	
	43.9 
	
	43.9 
	
	35.9 
	
	27.9 
	
	24.3 
	
	22.7 
	
	-

	Pothoff et al (1994)
	Bicycle
	Germany
	
	-
	
	-
	
	35.4 
	
	27.9 
	
	23.6 
	
	23.2 
	
	19.9 
	
	-
	
	-

	Ong et al (2002)
	Bicycle
	Singapore
	
	-
	
	-
	
	-
	
	-
	
	23.9 
	
	-
	
	-
	
	-
	
	-

	Herdy & Uhlendorf (2011)
	Bicycle
	Brazil
	
	-
	
	35.6 
	
	34.0 
	
	30.0 
	
	27.2 
	
	23.9 
	
	21.2 
	
	-
	
	-

	Funk & Schneider (2012)
	Bicycle
	Germany
	
	-
	
	-
	
	-
	
	-
	
	-
	
	-
	
	21.2 
	
	22.3 
	
	-

	Itoh et al (2013)
	Bicycle
	Japan
	
	-
	
	-
	
	30.0 
	
	29.7 
	
	27.0 
	
	24.4 
	
	22.7 
	
	20.8 
	
	-

	Bongers et al (2014)
	Bicycle
	Netherlands
	
	39.9 
	
	41.5 
	
	-
	
	-
	
	-
	
	-
	
	-
	
	-
	
	-

	Bruce et al (1973)
	Run
	USA
	
	-
	
	-
	
	29.8 
	
	-
	
	25.2 
	
	-
	
	-
	
	-
	
	-

	Drinkwater et al (1975)
	Run
	USA
	
	-
	
	49.3 
	
	40.8 
	
	41.7 
	
	39.6 
	
	34.9 
	
	25.9 
	
	-
	
	-

	Nagle et al (1977)
	Run
	USA
	
	-
	
	40.8 
	
	-
	
	-
	
	-
	
	-
	
	-
	
	-
	
	-

	Aspenes et al (2011)
	Run
	Norway
	
	-
	
	-
	
	42.9 
	
	39.8 
	
	37.9 
	
	33.7 
	
	30.6 
	
	26.5 
	
	-

	Edvardsen et al (2013)
	Run
	Norway
	
	-
	
	-
	
	40.3 
	
	37.6 
	
	33.0 
	
	30.4 
	
	28.7 
	
	23.5 
	
	-

	Itoh et al (2013)
	Run
	Japan
	
	-
	
	-
	
	35.3 
	
	33.4 
	
	31.6 
	
	30.3 
	
	26.3 
	
	26.9 
	
	-

	Astrand et al (1973)
	Both
	Sweden
	
	-
	
	-
	
	47.6 
	
	-
	
	38.4 
	
	-
	
	-
	
	-
	
	-

	Sidney & Shephard (1977)
	Both
	Canada
	　
	-
	　
	-
	　
	-
	　
	-
	　
	-
	　
	-
	　
	26.4 
	　
	-
	　
	-


VO2peak/kg, Weight-adjusted peak oxygen uptake. Data were extracted from 13 publications on bicycle, six publications on run, and two publications on both for umbrella review (women). Data show the country, VO2peak/kg in each age category, and the exercise mode (Bicycle or Run) used for each study.

Supplemental Table 6. Weight-adjusted anaerobic threshold (AT/kg, mL/kg/min) in each age group for Japanese men extracted from the systematic review.
	Publications
	Mode
	n
	
	4-9
	
	10-19
	
	20-29
	
	30-39
	
	40-49
	
	50-59
	
	60-69
	
	70-79
	
	80-89

	
	
	
	
	AT/kg (mL/kg/min)

	
	
	
	　
	Mean
	　
	Mean
	　
	Mean
	　
	Mean
	　
	Mean
	　
	Mean
	　
	Mean
	　
	Mean
	　
	Mean

	Murayama, JCJ (1992) [5]
	Bicycle
	172 
	
	-
	
	-
	
	19.2 
	
	16.3 
	
	16.1 
	
	16.2 
	
	17.4 
	
	-
	
	-

	Ichihara et al (1994) [6]
	Bicycle
	238 
	
	-
	
	-
	
	-
	
	-
	
	16.2 
	
	15.4 
	
	13.9 
	
	-
	
	-

	Miura et al (1996) [27]
	Bicycle
	305 
	
	-
	
	-
	
	19.7 
	
	16.3 
	
	14.7 
	
	13.6 
	
	13.1 
	
	12.0 
	
	10.9 

	Tamura (1997) [8]
	Bicycle
	315 
	
	-
	
	-
	
	19.8 
	
	17.8 
	
	16.9 
	
	15.0 
	
	15.3 
	
	-
	
	-

	Ohta et al (1999) [18]
	Bicycle
	391 
	
	-
	
	-
	
	-
	
	18.2 
	
	16.5 
	
	15.3 
	
	14.4 
	
	-
	
	-

	Kunitomi et al (2000) [28]
	Bicycle
	56 
	
	-
	
	-
	
	-
	
	-
	
	14.0 
	
	14.0 
	
	13.3 
	
	-
	
	-

	Ashikaga et al (2021) [13]
	Bicycle
	274 
	
	-
	
	-
	
	18.8 
	
	17.4 
	
	16.0 
	
	15.1 
	
	14.8 
	
	15.0 
	
	-

	Murayama, JCJ (1992) [5]
	Run
	108 
	
	-
	
	-
	
	21.1 
	
	19.5 
	
	18.7 
	
	19.0 
	
	21.2 
	
	-
	
	-

	Itoh et al (2013) [19]
	Run
	102 
	　
	-
	　
	-
	　
	28.1 
	　
	22.4 
	　
	22.0 
	　
	19.9 
	　
	19.1 
	　
	18.7 
	　
	-


n, number of subjects; AT/kg, Weight-adjusted anaerobic threshold. Data were extracted from seven publications on bicycle and two on run for Japanese study (men). Data show the total number of subjects, AT/kg in each age category, and exercise mode (Bicycle or Run) used for each study.

Supplemental Table 7. Weight-adjusted anaerobic threshold (AT/kg, mL/kg/min) in each age group for Japanese women extracted from the systematic review.
	Publications
	Mode
	n
	
	4-9
	
	10-19
	
	20-29
	
	30-39
	
	40-49
	
	50-59
	
	60-69
	
	70-79
	
	80-89

	
	
	
	
	AT/kg (mL/kg/min)

	
	
	
	　
	Mean
	　
	Mean
	　
	Mean
	　
	Mean
	　
	Mean
	　
	Mean
	　
	Mean
	　
	Mean
	　
	Mean

	Murayama, JCJ (1992) [5]
	Bicycle
	119 
	
	-
	
	-
	
	15.8 
	
	16.6 
	
	15.8 
	
	16.1 
	
	15.7 
	
	-
	
	-

	Ichihara et al (1994) [6]
	Bicycle
	219 
	
	-
	
	-
	
	-
	
	-
	
	12.7 
	
	12.1 
	
	12.5 
	
	-
	
	-

	Miura et al (1996) [27]
	Bicycle
	305 
	
	-
	
	-
	
	15.9 
	
	14.3 
	
	13.4 
	
	12.4 
	
	11.8 
	
	10.7 
	
	10.6 

	Tamura (1997) [8]
	Bicycle
	598 
	
	-
	
	-
	
	16.8 
	
	16.7 
	
	15.4 
	
	14.3 
	
	13.0 
	
	-
	
	-

	Ohta et al (1999) [18]
	Bicycle
	374 
	
	-
	
	-
	
	-
	
	16.3 
	
	15.4 
	
	14.2 
	
	13.9 
	
	-
	
	-

	Ashikaga et al (2021) [13]
	Bicycle
	255 
	
	-
	
	-
	
	16.9 
	
	16.9 
	
	15.6 
	
	15.0 
	
	14.7 
	
	13.5 
	
	-

	Murayama, JCJ (1990) [5]
	Run
	109 
	
	-
	
	-
	
	18.3 
	
	18.7 
	
	17.7 
	
	16.6 
	
	17.6 
	
	-
	
	-

	Itoh et al (2013) [19]
	Run
	102 
	　
	-
	　
	-
	　
	20.4 
	　
	19.5 
	　
	19.6 
	　
	19.0 
	　
	16.7 
	　
	18.5 
	　
	-


n, number of subjects; AT/kg, Weight-adjusted anaerobic threshold. Data were extracted from six publications on bicycle and two on run for Japanese study (women). Data show the total number of subjects, AT/kg in each age category, and exercise mode (Bicycle or Run) used for each study.

Supplemental Table 8. Weight-adjusted anaerobic threshold (AT/kg, mL/kg/min) in each age group for men around the world extracted from the umbrella review.
	Publications [20–26]
	Mode
	Country
	　
	8-9
	　
	10-19
	　
	20-29
	　
	30-39
	　
	40-49
	　
	50-59
	　
	60-69
	　
	70-79

	
	
	
	
	AT/kg (mL/kg/min)

	
	
	
	　
	Mean
	　
	Mean
	　
	Mean
	　
	Mean
	　
	Mean
	　
	Mean
	　
	Mean
	　
	Mean

	Ong et al (2002)
	Bicycle
	Singapore
	
	-
	
	-
	
	-
	
	-
	
	14.9 
	
	-
	
	-
	
	-

	Herdy & Uhlendorf (2011)
	Bicycle
	Brazil
	
	-
	
	30.4 
	
	25.8 
	
	24.5 
	
	22.6 
	
	19.1 
	
	15.9 
	
	-

	Funk & Schneider (2012)
	Bicycle
	Germany
	
	-
	
	-
	
	-
	
	-
	
	-
	
	-
	
	23.8 
	
	23.1 

	Itoh et al (2013)
	Bicycle
	Japan
	
	-
	
	-
	
	19.1 
	
	18.4 
	
	16.4 
	
	15.4 
	
	15.2 
	
	15.3 

	Nelson et al (2010)
	Run
	Canada
	
	-
	
	-
	
	-
	
	29.7 
	
	28.5 
	
	27.4 
	
	24.1 
	
	-

	Itoh et al (2013)
	Run
	Japan
	　
	-
	　
	-
	　
	28.1 
	　
	22.4 
	　
	22.0 
	　
	19.9 
	　
	19.1 
	　
	18.7 


AT/kg, Weight-adjusted anaerobic threshold. Data were extracted from four publications on bicycle and two on run for umbrella review (men). Data show the country, AT/kg in each age category, and exercise mode (Bicycle or Run) used for each study.

Supplemental table 9. Weight-adjusted anaerobic threshold (AT/kg, mL/kg/min) in each age group for women around the world extracted from the umbrella review.
	Publications [20–26]
	Mode
	Country
	　
	8-9
	　
	10-19
	　
	20-29
	　
	30-39
	　
	40-49
	　
	50-59
	　
	60-69
	　
	70-79

	
	
	
	
	AT/kg (mL/kg/min)

	
	
	
	　
	Mean
	　
	Mean
	　
	Mean
	　
	Mean
	　
	Mean
	　
	Mean
	　
	Mean
	　
	Mean

	Ong et al (2002)
	Bicycle
	Singapore
	
	-
	
	-
	
	-
	
	-
	
	13.7 
	
	-
	
	-
	
	-

	Herdy & Uhlendorf (2011)
	Bicycle
	Brazil
	
	-
	
	21.5 
	
	21.3 
	
	19.1 
	
	17.8 
	
	16.1 
	
	14.9 
	
	-

	Funk & Schneider (2012)
	Bicycle
	Germany
	
	-
	
	-
	
	-
	
	-
	
	-
	
	-
	
	19.7 
	
	20.8 

	Itoh et al (2013)
	Bicycle
	Japan
	
	-
	
	-
	
	17.5 
	
	17.6 
	
	16.1 
	
	15.4 
	
	15.0 
	
	14.1 

	Itoh et al (2013)
	Run
	Japan
	　
	-
	　
	-
	　
	20.4 
	　
	19.5 
	　
	19.6 
	　
	19.0 
	　
	16.7 
	　
	18.5 


AT/kg, Weight-adjusted anaerobic threshold. Data were extracted from four publications on bicycle and one publication on running for umbrella review (Women). Data show the country, AT/kg in each age category, and exercise mode (Bicycle or Run) used for each study.
References
Yamaji K, Miyashita M. Oxygen transport system during exhaustive exercise in Japanese boys. Eur J Appl Physiol Occup Physiol. 1977;36:93–9.
Ichikawa T, Miyashita M. Aerobic power of Japanese in relation to age and sex. Hung Rev Sports Med. 1980;21:243–53.
Okita K. [Evaluation of cardio-pulmonary function on maximal exercise test in normal school children (in Japanese)]. 呼吸と循環. 1984;32:1187–93.
Tamiya N. [Study of physical fitness in children, and its application to pediatric clinics and sports medicine (in Japanese)]. The Hokkaido journal of medical science. 1991;66:849–67.
村山 正博. [日本人の運動時呼吸循環指標の標準値 (in Japanese)]. Jpn Circ J. 1992;56:1514–23.
市原義雄, 安野尚史, 大熊攻, 横井正史, 水野嘉子, 岩塚徹, et al. [Significant relation between gas analysis data and coronary risk factors in the middle-aged and elderly Japanese (in Japanese)]. 日本総合健診医学会誌. 1994;21:110–7.
Kono K, Orimo A, Takeda S, Haraguchi T, Kurotani I, Mitsuhashi A. [Reconsideration of evaluation criteria for physical fitness tests of a working population--comparing conventional and new evaluation criteria (in Japanese)]. Sangyo Eiseigaku Zasshi. 1997;39:27–37.
Tamura S. [Ventilatory threshold and maximal aerobic power in cycle ergometry in general persons, in relation to age and habitual physical activity (in Japanese)]. 体育科学. 1997;25:150–9.
Suto M, Mitani Y, Suzuki M. [Critical and desirable levels of health-related physical fitness (HRPF) ㏌ men —Established levels based on health examination and risk factors caused by lifestyle habits— (in Japanese)]. Japanese Journal of Physical Fitness and Sports Medicine. 1999;48:265–79.
Suzuki M, Tanaka K, Sutoh M, Sawada S, Odagiri Y. [Reference interval of maximal oxygen uptake (VO2max) as one of the determinants of health-related physical fitness in Japan (in Japanese)]. デサントスポーツ科学. 2009;30:3–14.
Kuroda Y, Nishio S, Moriyama T, Haraguchi A, Wakui S. [Maximal oxygen uptake of persons who have no habitual exercise (in Japanese)]. Japanese Journal of Physical Fitness and Sports Medicine. 2011;60:147–54.
澤田亨, 宮地元彦, 田中茂穂, 高田和子, 田畑泉, 種田行男, et al. [「健康づくりのための運動基準2006」における「健康づくりのための最大酸素摂取量」の基準値と生命予後の関係：日本人男性労働者を対象にしたコホート研究 (in Japanese)]. 運動疫学研究. 2012;14:29–36.
Ashikaga K, Itoh H, Maeda T, Itoh H, Ichikawa Y, Tanaka S, et al. Ventilatory efficiency during ramp exercise in relation to age and sex in a healthy Japanese population. J Cardiol. 2021;77:57–64.
Kobayashi K, Kitamura K, Matsui H. [Aerobic power of non-athletic and athletic men, ages 20 to 72 yr (in Japanese)]. Taiikugaku kenkyu. 1980;24:313–23.
Yoshizawa S, Ishizaki T, Honda H. [The studies on the development of aerobic work capacity of Japanese rural children and adolescents aged from 4 to 18 years (in Japanese)]. Taiikugaku kenkyu. 1983;28:199–214.
Kobayashi K, Sakurai S, Yagi N, Wakita H. [Effect of physical activities on aerobic power of young children ages 4 to 6 (in Japanese)]. Japanese Journal of Physical Fitness and Sports Medicine. 1984;33:287.
Kobayashi K, Sakurai S, Hiruta S, Wakita H, Yagi N, Sakurai K. Comparison of aerobic power of young children measured by treadmill and ground running. Japanese Journal of Physical Fitness and Sports Medicine. 1986;34:516.
Ohta T, Zhang J, Ishikawa K, Tabata I, Yoshitake Y, Miyashita M. [Peak oxygen uptake, ventilatory threshold and leg extension power in apparently healthy Japanese (in Japanese)]. Nihon Koshu Eisei Zasshi. 1999;46:289–97.
Itoh H, Ajisaka R, Koike A, Makita S, Omiya K, Kato Y, et al. Heart rate and blood pressure response to ramp exercise and exercise capacity in relation to age, gender, and mode of exercise in a healthy population. J Cardiol. 2013;61:71–8.
Morris CK, Myers J, Froelicher VF, Kawaguchi T, Ueshima K, Hideg A. Nomogram based on metabolic equivalents and age for assessing aerobic exercise capacity in men. J Am Coll Cardiol. 1993;22:175–82.
Matecki S, Prioux J, Amsallem F, Mercier J, Prefaut C, Ramonatxo M. [Maximal oxygen uptake in healthy children: factors of variation and available standards]. Rev Mal Respir. 2001;18:499–506.
Schneider J. Age dependency of oxygen uptake and related parameters in exercise testing: an expert opinion on reference values suitable for adults. Lung. 2013;191:449–58.
Paap D, Takken T. Reference values for cardiopulmonary exercise testing in healthy adults: A systematic review. Expert Rev Cardiovasc Ther. 2014;12:1439–53.
Gargiulo P, Olla S, Boiti C, Contini M, Perrone-Filardi P, Agostoni P. Predicted values of exercise capacity in heart failure: where we are, where to go. Heart Fail Rev. 2014;19:645–53.
Takken T, Bongers BC, van Brussel M, Haapala EA, Hulzebos EHJ. Cardiopulmonary Exercise Testing in Pediatrics. Ann Am Thorac Soc. 2017;14 Supplement_1:S123–8.
Takken T, Mylius CF, Paap D, Broeders W, Hulzebos HJ, van Brussel M, et al. Reference values for cardiopulmonary exercise testing in healthy subjects–an updated systematic review. Expert Rev Cardiovasc Ther. 2019;17:413–26.
Miura K. [Ventilatory threshold in Japanese - as the basis for exercise prescription for health promotion - (in Japanese]). Nihon Koshu Eisei Zasshi. 1996;43:220–30.
Kunitomi M, Takahashi K, Wada J, Suzuki H, Miyatake N, Ogawa S, et al. Re-evaluation of exercise prescription for Japanese type 2 diabetic patients by ventilatory threshold. Diabetes Res Clin Pract. 2000;50:109–15. 
image2.emf
y = -0.08x + 19.5R² = 0.290246810051015202530350102030405060708090

METs

AT/kg (mL/kg/min)Age (year)20-89, All

y = -0.12x + 22.8

R² = 0.34

0

2

4

6

8

10

0

5

10

15

20

25

30

35

0 10 20 30 40 50 60 70 80 90

METs

AT/kg (mL/kg/min)

Age (year)

20-89, All

(E)

(F)

(D)

(B)

(C)

(A)


image1.emf
y = -0.46x + 46.9R² = 0.14y = -0.26x + 40.3R² = 0.460481216200102030405060700102030405060708090

METs

VO2peak/kg (mL/kg/min)Age (year)0-19, All20-79, All

・

y = 0.03x + 48.3

R² = 0.00

y = -0.36x + 51.6

R² = 0.50

0

4

8

12

16

20

0

10

20

30

40

50

60

70

0 10 20 30 40 50 60 70 80 90

METs

VO

2

peak/kg (mL/kg/min)

Age (year)

0-19, All

20-79, All

・

・

・

・

・

(B)

(C)

(A)

(E)

(F)

(D)


