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eMethods

Literature Search
The following search terms were used to identify eligible studies in the databases of PubMed (Medline, PubMed Central, Bookshelf) and Embase with a cut-off date of 04.10.2025: 
In PubMed: (blood OR (arterial blood)) AND (gas OR gases) AND (altitude OR (hypobaric chamber) OR (altitude simulation) OR flight) NOT (review [Publication Type])
+ filter: Human and > 19 (age)
In Embase: (blood OR 'arterial blood') AND (gas OR gases) AND (altitude OR 'hypobaric chamber' OR 'altitude simulation' OR flight). 
+ filter: Human and 18-64years, 65+ and 80+ years

Risk of Bias Assessment
As done in Forrer et al. 2023 [1], all included studies were assessed for the risk of bias, using the Quality Assessment Tool for Observational Cohort and Cross-Sectional Studies from the National Heart, Lung and Blood Institute [2]. Two researchers independently applied the tool, which consists of 14 questions, to each study, focusing on our primary outcome (here: PaO2 at HA). The questions were answered either 'yes', 'no' or 'NR' (not reported) if the study did not provide an answer. Each study was then quality-rated according to a system by Bagias et al 2021 [3]. If the answer was "yes" to > 10 questions, the risk of bias was considered low; 4-10 was considered as moderate risk of bias; and <4 was considered as high risk of bias. Questions 9 “Were the exposure measures (independent variables) clearly defined, valid, reliable, and implemented consistently across all study participants?” and 11 “Were the outcome measures (dependent variables) clearly defined, valid, reliable, and implemented consistently across all study participants?” were of particular importance because exposure (time at HA) and outcome measures (ABG condition and values) were critical for PaO2. If the values for PaO2 were not clearly presented, i.e. in graphs rather than numbers, the answer to question 11 was "no".



eResults

Study Exclusion
A Galbraith plot of the TDD group revealed three visual outliers[4-6] (eFigure 1). After careful reconsideration, only one study[6] was excluded, as it presented imprecise data in graphical form without numerical values. The other two studies[4,5] were retained, as no major measurement errors or other inconsistencies could be identified, and they were plausible.
Risk of Bias Assessment
All 39 studies were assessed for risk of bias. 2 studies were rated as "low risk of bias", 20 as "moderate risk of bias" and 17 as "high risk of bias" (eTable 3). Question 3 "Was the participation rate of eligible persons at least 50%?" was usually answered with NR, as no flow chart with study selection criteria was provided. However, two studies[7,8] provided a detailed list of exclusion criteria, so we decided to answer the question with yes. Question 8 “For exposures that can vary in amount or level, did the study examine different levels of the exposure as related to the outcome?” and 10 “Was the exposure(s) assessed more than once over time?” were always answered with yes, because our exposure of interest is time at HA, which was always assessed at least twice, otherwise the study would have been excluded beforehand (see flowchart Figure 1). Question 12 and 14 were always answered negative since blinding at high altitude is only feasible in a hypobaric chamber. 



eTable 1. Time domains and altitude of all 39 included studies.
	Authors
	Freq.
	Meters
	First measurement (days)
	Last measurement (days)
	TDD  group
	DO subgroup

	Bailey et al. 2010
	2
	4559
	0.125
	0.83
	
	

	Bärtsch et al. 1991
	4
	4559
	0.17
	2.8
	
	

	Bender et al. 1988
	2
	4300
	0
	18
	
	

	Berger et al. 2009
	2
	4559
	0.167
	0.83
	
	

	Bird et al. 2021
	2
	3800
	0.5
	8
	
	

	Burgess et al. 2013
	2
	5050
	3
	13.5
	
	

	Calbet et al. 2003
	1
	5260
	63
	63
	
	

	Dempsey et al. 1972
	3
	3100
	4
	45
	
	

	Dempsey et al. 1974
	3
	3100
	0.0417
	24.5
	
	

	Eldridge et al. 2006
	4
	3810
	1
	1.6875
	
	

	Erba et al. 2004
	4
	4559
	0.25
	0.8
	
	

	Frayser et al. 1974
	2
	5334
	3
	8
	
	

	Goerre et al. 1995
	3
	4559
	0.8
	1.8
	
	

	Hannon et al. 1977
	3
	4300
	2
	14
	
	

	Hansen et al. 2003
	1
	5260
	32
	32
	
	

	Hartmann et al. 1974
	2
	1600
	0
	11
	
	

	Howe et al. 2019
	2
	5055
	1
	9
	
	

	Hupperets et al. 2004
	4
	3800
	14
	56
	
	

	Hussain et al. 2001
	2
	4578
	1
	3
	
	

	Imray et al. 2003
	2
	3459
	0.5
	0.5083
	
	

	Kronenberg et al. 1967
	2
	4267
	1
	3
	
	

	Leacy et al. 2025
	2
	3800
	1
	8
	
	

	Loppkey et al. 2001
	4
	4880
	0.04
	0.5
	
	

	Lucas et al. 2011
	3
	5050
	3
	13.5
	
	

	Lundby et al. 2018
	2
	4100
	12
	54
	
	

	Mairbäurl et al. 2003
	2
	4559
	0.0625
	0.75
	
	

	Moncloa et al. 1970
	3
	4267
	0.23
	0.9
	
	

	Naughton et al. 1995
	6
	2438
	0.00347
	0.02778
	
	

	Reeves et al. 1969
	6
	4572
	0.021
	0.083
	
	

	Röggla et al. 2001
	2
	2600
	0
	0.08
	
	

	Sevre et al. 2001
	2
	4500
	0
	3
	
	

	Skalla et al. 2025
	2
	3100
	1
	1.833
	
	

	Spliethoff et al. 2013
	2
	4559
	0.8
	2.8
	
	

	Steele et al. 2020
	2
	4330
	0.5
	7
	
	

	Sutton et al. 1976
	3
	5360
	0.0417
	4
	
	

	Wolfel et al. 1991
	2
	4300
	0.083
	21
	
	

	Wolfel et al. 1998
	2
	4300
	0.083
	21
	
	

	Xie et al. 2019
	2
	4000
	0.01
	0.083
	
	

	Young et al. 1996
	2
	4300
	0.5
	9
	
	


The frequency indicates the number of different time points at which ABGs were taken at the high altitude, and metres indicate the altitude at which the study was carried out.



eTable 2. Characteristics of included studies.
	Index
	Publication
	Altitude [m]
	Analyzer
	N (max), % male
	Demographics (Age and BMI)
	Arterial blood gases at HA [kPa], first sample
	Time upon arrival [d]
	Arterial blood gases at HA [kPa], samples during acclimatization
	Time upon arrival [d]

	1
	Erba et al.[9], 2004
	45591
	Ciba-Corning Diagnostics
	Two groups:
10, 90 %
11, 82 %
	First group: 
Age, y: 32±12;
BMI, kg/m2: 23.5±2.1
Second group:
Age, y: 39±12;
BMI, kg/m2: 23.4±2.8
	First group:
PaO2, kPa: 6.4±0.67
PaCO2, kPa: 3.47±0.67
SaO2, %: 87±7
pH: 7.56±0.07
Second group:
PaO2, kPa: 6.27±0.93
PaCO2, kPa: 3.2±0.4
SaO2, %: 88±7
pH: 7.58±0.06
	First group:
0.25
Second group:
0.25
	First group:
PaO2, kPa: 6.93±1.73
PaCO2, kPa: 3.4±0.67
SaO2, %: 88±9
pH: 7.54±0.04
Second group:
PaO2, kPa: 6.13±0.93
PaCO2, kPa: 3.2±0.27
SaO2, %: 86±8
pH: 7.55±0.06
	First group:
0.8
Second group:
0.8

	2
	Howe et al.[10], 2019
	50551
	ABL90 FLEX, Radiometer
	13, 100%
	Age, y: 27±5 ;
BMI, kg/m2: 23.2±2.1
	PaO2, kPa: 5.41±0.63
PaCO2, kPa: 3.95±0.24
SaO2, %:78.3±5.6
pH: 7.47±0.02
	1
	PaO2, kPa: 6.23±0.56
PaCO2, kPa: 3.15±0.28
SaO2, %:83.3±4.1
pH: 7.5±0.02
	9

	3
	Hussain et al.[11], 2001
	45781
	GEMSTAT blood gas-electrolyte analyser, Mallincrodt Sensor System
	6, 100 %
	Age, y: 27.8±1.24,
range 25-35;
BMI, kg/m2: NR
	PaO2, kPa: 5.73±0.6
PaCO2, kPa: 4.31±0.4
SaO2, %: 77.08±5.3
pH: NR
	1
	PaO2, kPa: 6.27±0.4
PaCO2, kPa: 4.16±0.2
SaO2, %: 82.27±6.8
pH: NR
	3

	4
	Kronenberg et al.[12], 1967
	42672
	NR
	23, 100%
	Age, y: NR;
BMI, kg/m2: NR
	PaO2, kPa: 5.48±0.9
PaCO2, kPa: 3.8±0.4
SaO2, %: NR
pH: 7.49±0.05
	1
	PaO2, kPa: 5.92±1
PaCO2, kPa: 3.64±0.6
SaO2, %: NR
pH: 7.5±0.03
	3

	5
	Loeppkey et al.[13], 2001
	48802
	Model 520, Radiometer
	Two groups:
18, 100 %
32, 0 %
	First group:
Age, y: 27.4±3.2;
BMI, kg/m2: NR
Second group:
Age, y: 27.2±4.5;
BMI, kg/m2: NR
	First group:
PaO2, kPa: 5.9±0.2
PaCO2, kPa: 4.76±0.3
SaO2, %: 79.5±5.1
pH: 7.44±0.02
Second group:
PaO2, kPa: 5.79±0.5
PaCO2, kPa: 4.28±0.3
SaO2, %: 79.7±4
pH: 7.46±0.02
	First group:
0.04
Second group:
0.04
	First group:
PaO2, kPa: 5.87±0.7
PaCO2, kPa: 4.15±0.3
SaO2, %: 78.7±7.2
pH: 7.47±0.02
Second group:
PaO2, kPa: 5.7±0.5
PaCO2, kPa: 3.81±0.4
SaO2, %: 78.3±4
pH: 7.47±0.02
	First group:
0.5
Second group:
0.5

	Index
	Publication
	Altitude [m]
	Analyzer
	N (max), % male
	Demographics (Age and BMI)
	Arterial blood gases at HA [kPa], first sample
	Time upon arrival [d]
	Arterial blood gases at HA [kPa], samples during acclimatization
	Time upon arrival [d]

	6
	Röggla et al.[14], 2001
	26001
	NR
	8, 100 %
	Age, y: NR
range 24-42;
BMI, kg/m2: NR
	PaO2, kPa: 9.17±0.5
PaCO2, kPa: 4.75±0.16
SaO2, %: NR
pH: NR
	0
	PaO2, kPa: 9.3±0.44
PaCO2, kPa: 4.53±0.07
SaO2, %: NR
pH: NR
	0.08

	7
	Hupperets et al.[15], 2004
	38001
	Gem 3000 and IL 1735, Instrumentation Laboratories
	5, 80 %
	Age, y: 29±4;
BMI, kg/m2: NR
	PaO2, kPa: 7.32±0.5
PaCO2, kPa: 3.75±0.2
SaO2, %: 88.1±2.6
pH: 7.43±0.02
	14
	PaO2, kPa: 7.52±0.6 / 7.73±0.3 / 7.65±0.4
PaCO2, kPa: 3.92±0.2 / 3.93±0.2 / 3.72±0.2
SaO2, %:88.4±2.9 / 89.3±2.2 / 89.5±1.6
pH: 7.43±0.02 / 7.43±0.02 / 7.42±0.02 
	28/42/56

	8
	Bailey et al.[16], 2010
	45591
	ABL 5, Radiometer
	26, NR
	Age, y: 36±10;
BMI, kg/m2: NR
	PaO2, kPa: 5.07±0.4
PaCO2, kPa: 3.87±0.4
SaO2, %: 72±5
pH: 7.48±0.02
	0.125
	PaO2, kPa: 5.47±0.53
PaCO2, kPa: 3.73±0.27
SaO2, %: 74±5
pH: 7.47±0.08
	0.83

	9
	Bartsch et al.[17], 1991
	45591
	278 blood gas system, Ciba Corning Diagnostics
	7, 100 %
	Age, y: 30,
range 20-64;
BMI, kg/m2: NR
	PaO2, kPa: 5.24±0.6
PaCO2, kPa: 4.12±0.2
SaO2, %:70±6.9
pH: NR
	0.17
	PaO2, kPa: 5.68±0.5 / 5.97±0.7 / 6.2±0.7
PaCO2, kPa: 3.93±0.4 / 3.91±0.2 / 3.83±0.4
SaO2, %: 73±10.6 / 80±5.5 / 78±5.3
pH: NR
	0.8/1.8/2.8

	10
	Burgess et al.[18], 2013
	50501
	NPT 7 series, Radiometer
	12, 67 %
	Age, y: 30±10;
BMI, kg/m2: 23±3
	PaO2, kPa: 5.73±0.4
PaCO2, kPa: 3.87±0.4
SaO2, %: NR
pH: 7.47±0.03
	3
	PaO2, kPa: 6.4±0.4
PaCO2, kPa: 3.47±0.27
SaO2, %: NR
pH: 7.44±0.03
	13.5

	11
	Frayser et al.[19], 1974
	53341
	Instrumetation Laboratories blood gas analyzer
	8, 100 %
	Age, y: NR,
range 19-37;
BMI, kg/m2: NR
	PaO2, kPa: 4.81±0.8
PaCO2, kPa: 3.61±0.3
SaO2, %: NR
pH: 7.5±0.03
	3
	PaO2, kPa: 5.64±0.8
PaCO2, kPa: 3±0.3
SaO2, %: NR
pH: 7.46±0.03
	8

	12
	Goerre et al.[20], 1995
	45591
	278 blood gas system, Ciba Corning Diagnostics
	10, NR
	Age, y: NR,
range 21-54; 
BMI, kg/m2: NR
	PaO2, kPa: 5.81±0.61
PaCO2, kPa: 3.8±0.31
SaO2, %: NR
pH: 7.5±0.03
	0.08
	PaO2, kPa: 5.89±0.69 / 5.88±0.59
PaCO2, kPa: 3.84±0.45 / 3.91±0.52
SaO2, %: NR
pH: 7.47±0.03 / 7.46±0.02
	0.8/1.8

	Index
	Publication
	Altitude [m]
	Analyzer
	N (max), % male
	Demographics (Age and BMI)
	Arterial blood gases at HA [kPa], first sample
	Time upon arrival [d]
	Arterial blood gases at HA [kPa], samples during acclimatization
	Time upon arrival [d]

	13
	Berger et al.[21], 2009
	45591
	ABL 5, Radiometer
	26, 85 %
	Age, y: 36.9±9.9;
BMI, kg/m2: NR
	PaO2, kPa: 5.2±0.4
PaCO2, kPa: 3.83±0.46
SaO2, %: NR
pH: 7.48±0.023
	0.167
	PaO2, kPa: 5.47±0.53
PaCO2, kPa: 3.71±0.3
SaO2, %: NR
pH: 7.465±0.017
	0.83

	14
	Hannon et al.[22], 1977
	43001
	Radiometer electrode system
	6, 100 %
	Age, y: NR,
range 20-23;
BMI, kg/m2: NR
	PaO2, kPa: 5.73±0.42
PaCO2, kPa: 4.41±0.28
SaO2, %: 77±4
pH: 7.404±0.017
	2
	PaO2, kPa: 6.41±0.5/ 6.93±0.5
PaCO2, kPa: 4.06±0.51 / 3.58±0.14
SaO2, %: 82±5 / 87±1.5
pH: 7.413±0.023 / 7.438±0.017
	5/14

	15
	Lundby et al.[5], 2018
	41001
	ABL 510, Radiometer
	8, 75 %
	Age, y: 25,
range 22-31;
BMI, kg/m2: NR
	PaO2, kPa: 6.8±0.17
PaCO2, kPa: 3.47±0.05
SaO2, %:89.7±0.8
pH: 7.46±0.01
	12
	PaO2, kPa: 7.2±0.16
PaCO2, kPa: 3.33±0.05
SaO2, %:90±0.4
pH: 7.46±0.01
	54

	16
	Mairbäurl et al.[23], 2003
	45591
	model 287, Ciba-Corning Diagnostics Analyzer and Co-oximeter
	12, 67 %
	Age, y: 40.5±8.6,
range 24-52;
BMI, kg/m2: NR
	PaO2, kPa: 5.29±0.53
PaCO2, kPa: 3.48±0.45
SaO2, %:77.1±5.8
pH: 7.485±0.026
	0.063
	PaO2, kPa: 5.45±0.64
PaCO2, kPa: 3.25±0.69
SaO2, %:79.2±5.3
pH: 7.5±0.048
	0.75

	17
	Moncloa et al.[24], 1970
	42671
	ph Meter (Radiometer, model 27), Clark electrode, Severinghause electrode
	12, 100 %
	Age, y: NR
Range 19-29;
BMI, kg/m2: NR
	PaO2, kPa: 6.4±0.9
PaCO2, kPa: 4.79±0.4
SaO2, %: NR
pH: 7.431±0.03
	0.23
	PaO2, kPa: 6.03±0.5 / 6.03±0.4
PaCO2, kPa: 4.65±0.3 / 4.64±0.4
SaO2, %: NR
pH: 7.438±0.04 / 7.45±0.02
	0.56/0.9

	18
	Reeves et al.[25], 1969
	45722
	model 113 pH and gas analyzer, Instrumentation Laboratory
	Two groups (sometimes more than one BGA sample per subject):
7, 100 %
6 (from the previous 7), 100 %
	Age, y: 26,
range 21-36;
BMI, kg/m2: NR
	First group:
PaO2, kPa: 5.2±0.53
PaCO2, kPa: 4.27±0.27
SaO2, %: NR
pH: 7.46±0.02
Second group :
PaO2, kPa: 4.27±0.4
PaCO2, kPa: 4±0.4
SaO2, %: NR
pH: 7.46±0.01
	First group:
0.21
Second group:
0.047
	First group:
PaO2, kPa: 4.8±0.4 / 4.8±0.53 / 4.67±0.67
PaCO2, kPa: 4±0.53 / 4±0.27/ 3.6±0.27
SaO2, %: NR
pH: 7.46±0.03 / 7.47±0.02 / 7.49±0.02
Second group: 
PaO2, kPa: 4.27±0.4
PaCO2, kPa: 3.47±0.4
SaO2, %: NR
pH: 7.5±0.01
	First group:
0.047/0.073/
00.083
Second group:
0.073

	Index
	Publication
	Altitude [m]
	Analyzer
	N (max), % male
	Demographics (Age and BMI)
	Arterial blood gases at HA [kPa], first sample
	Time upon arrival [d]
	Arterial blood gases at HA [kPa], samples during acclimatization
	Time upon arrival [d]

	19
	Sevre et al.[4], 2001
	45002
	IRMA Blood Analyser (Model 400201), Diametrics
	12, 86 %
	Age, y: 23.6,
range 20-28
BMI, kg/m2: NR
	PaO2, kPa: 4.84±0.9
PaCO2, kPa: 3.42±0.3
SaO2, %: 77.4±6.9
pH: 7.48±0.07
	0.625
	PaO2, kPa: 5.61±0.6
PaCO2, kPa: 4.19±0.4
SaO2, %: 81.7±3.2
pH: 7.39±0.06
	3

	20
	Imray et al.[26], 2003
	34591
	AVL OPTI 1 Blood Gas/pH Analyser 
	10, 100 %
	Age, y: NR,
range 24-53;
BMI, kg/m2: NR
	PaO2, kPa: 6.5±0.5
PaCO2, kPa: 3.78±0.36
SaO2, %: NR
pH: 7.49±0.02
	0.5
	PaO2, kPa: 6.6±0.6
PaCO2, kPa: 3.81±0.46
SaO2, %: NR
pH: 7.49±0.02
	0.0508

	21
	Steele et al.[27], 2020
	43301
	point-of-care device i-STAT, Abbott Laboratories
	24, 83 %
	Age, y: 28.6±6.4,
range 22-50;
BMI, kg/m2: 24.3±2.4
	PaO2, kPa: 5.53±0.97
PaCO2, kPa: 4.41±0.44
SaO2, %: 78.9±8.4
pH: 7.48±0.034
	0.5
	PaO2, kPa: 6.76±0.52
PaCO2, kPa: 3.76±0.35
SaO2, %: 87.6±2.1
pH: 7.45±0.031
	7

	22
	Wolfel et al.[28], 1991
	43001
	ABL 300, Radiometer
	7, 100 %
	Age, y: 23±5.3;
BMI, kg/m2: NR
	PaO2, kPa: 5.47±0.3
PaCO2, kPa: 4±0.3
SaO2, %: 81±2.6
pH: NR
	0.083
	PaO2, kPa: 6.67±0.3
PaCO2, kPa: 3.07±0.3
SaO2, %: 87±2.6
pH: NR
	21

	23
	Wolfel et al.[29], 1998
	43001
	ABL 300, Radiometer
	5, 100 %
	Age, y: 26.7±3.98;
BMI, kg/m2: NR
	PaO2, kPa: 5.33±0.6
PaCO2, kPa: 3.87±0.3
SaO2, %: 79±4.5
pH: 7.49±0.02
	0.083
	PaO2, kPa: 6.27±0.3
PaCO2, kPa: 3.07±0.3
SaO2, %: 85±2.2
pH: 7.49±0.02
	21

	24
	Young et al.[30], 1996
	43001
	Radiometer ABL 300 blood gas analyzer and OSM3 hemoximeter
	8, 100 %
	Age, y: 31±2.8;
BMI, kg/m2: NR
	PaO2, kPa: 6.27±0.8
PaCO2, kPa: 3.47±0.4
SaO2, %: 83.2±5.7
pH: 7.49±0.03
	0.5
	PaO2, kPa: 7.07±0.8
PaCO2, kPa: 2.8±0.4
SaO2, %: 87.6±6.5
pH: 7.49±0.03
	9

	25
	Xie et al.[8], 2019
	40002
	IL-1304, Instrumentation Laboratory
	25, 56 %
	Age, y: 26.6±3.3,
range 21-33; 
BMI, kg/m2: NR
	PaO2, kPa: 5.87±1
PaCO2, kPa: 4.23±0.51
SaO2, %: 80.98±6.68
pH: 7.42±0.03
	0.01
	PaO2, kPa: 6.29±1.45
PaCO2, kPa: 4.22±0.43
SaO2, %: 82.6±6.1
pH: 7.41±0.02
	0.083




	Index
	Publication
	Altitude [m]
	Analyzer
	N (max), % male
	Demographics (Age and BMI)
	Arterial blood gases at HA [kPa], first sample
	Time upon arrival [d]
	Arterial blood gases at HA [kPa], samples during acclimatization
	Time upon arrival [d]

	26
	Hartmann et al.[31], 1974
	16001
	Gas-Check-AVL-Mikroblutgasanalysator
	15, 27 %
	Age, y: 33.4,
range 21-61; 
BMI, kg/m2: NR
	PaO2, kPa: 9.64±0.78
PaCO2, kPa: 4.87±0.47
SaO2, %: NR
pH: 7.394±0.025
	0
	PaO2, kPa: 9.74±0.82
PaCO2, kPa: 4.88±0.37
SaO2, %: NR
pH: 7.39±0.033
	11

	27
	Bird et al.[7], 2021
	38001
	Abbott iSTAT, GC4+ and CHEM8+ cartridges
	16, 69 %
	Age, y: 31.3±11.7;
BMI, kg/m2: 26±3.8
	PaO2, kPa: 6.73±0.69
PaCO2, kPa: 4.57±0.37
SaO2, %: 85.8±3.8
pH: 7.424±0.017
	0.5
	PaO2, kPa: 7.17±0.55
PaCO2, kPa: 4.07±0.24
SaO2, %: 88.3±1.9
pH: 7.42±0.013
	8

	28
	Lucas et al.[32], 2011
	50501
	NPT7 series, Radiometer
	17, 65 %
	Age, y: 31±9;
BMI, kg/m2: NR
	PaO2, kPa: 5.87±0.4
PaCO2, kPa: 3.87±0.4
SaO2, %: 79.9±3.4
pH: 7.47±0.03
	3
	PaO2, kPa: 6.13±0.4 / 6.4±0.4
PaCO2, kPa: 3.73±0.27 / 3.47±0.27
SaO2, %: 82.9±3.2 / 85.5±1.7
pH: 7.45±0.02 / 7.43±0.03
	8/13.5

	29
	Naughton et al.[33], 1995
	24382
	ABL500, Radiometer 
	6, NR
	Age, y: 36±6,
Range 31-44;
BMI, kg/m2: NR
	PaO2, kPa: 7.99±0.4
PaCO2, kPa: NR
SaO2, %: NR
pH: NR
	0.00347
	PaO2, kPa: 8.07±0.3 / 8.16±0.7 / 8.16±0.5 / 8.27±0.2 / 8.72±0.7 
PaCO2, kPa: NR
SaO2, %: NR
pH: NR
	0.0069/
0.0104/
0.0139/
0.0208/
0.0278

	30
	Dempsey et al.[34], 1972
	31001
	arterial PO2: Clark O2 electrode, ph: Astrup micro-equilibration technique (Siggard-Anderson and Engel, 1960)
	10, 100 %
	Age, y: 27.8±1.8,
range 21-40;
BMI, kg/m2: NR
	PaO2, kPa: 8.05±0.7
PaCO2, kPa: 4.31±0.2
SaO2, %: NR
pH: 7.418±0.04
	4
	PaO2, kPa: 8.53±0.4 / 7.76±0.4
PaCO2, kPa: 4.2±0.2 / 4.23±0.3
SaO2, %: NR
pH: 7.424±0.28 / 7.42±0.006
	21/45

	31
	Dempsey et al.[35], 1974
	31002
	Microelectrodes, Radiometer
	6, 100 %
	Age, y: 30.6;
BMI, kg/m2: NR
	PaO2, kPa: 6.59±0.4
PaCO2, kPa: 5.25±0.3
SaO2, %: NR
pH: 7.398±0.01
	0.0417
	PaO2, kPa: 6.93±0.3 / 8.04±0.2
PaCO2, kPa: 4.73±0.2 / 4.31±0.2
SaO2, %: NR
pH: 7.418±0.007 / 7.421±0.01
	0.33/24.5




	Index
	Publication
	Altitude [m]
	Analyzer
	N (max), % male
	Demographics (Age and BMI)
	Arterial blood gases at HA [kPa], first sample
	Time upon arrival [d]
	Arterial blood gases at HA [kPa], samples during acclimatization
	Time upon arrival [d]

	32
	Sutton et al.[36], 1976
	53601
	Instrumentation Laboratories blood gas analyzer
	7, 100 %
	Age, y: NR,
range 18-30;
BMI, kg/m2: NR
	PaO2, kPa: 4.73(4.23-5.33)
PaCO2, kPa: 3.55(3.24-3.94)
SaO2, %: NR
pH: 7.509(7.478-7.535)
	0.042
	PaO2, kPa: 4.67(4.05-5.3) / 5.07(3.87-5.65)
PaCO2, kPa: 3.49(3.35-3.64) / 3.61(3.32-4.02)
SaO2, %: NR
pH: 7.51(7.496-7.522) / 7.465-7.521)
	2/4

	33
	Spliethoff et al.[37], 2013
	45591
	ABL 5, Radiometer
	11, 73 %
	Age, y: 41±10.8,
Range 22-57;
BMI, kg/m2: 23.52±1.82
	PaO2, kPa: 5.31±0.39
PaCO2, kPa: 3.85±0.28
SaO2, %:77.22±4.39
pH: 7.473±0.017
	0.8
	PaO2, kPa: 5.67±0.54
PaCO2, kPa: 3.94±0.33
SaO2, %: 80.32±5.35
pH: 7.483±0.019
	2.8

	34
	Bender et al.[38], 1988
	430022
	ABL 300, Radiometer
	7, 100 %
	Age, y: 22±1;
BMI, kg/m2: NR
	PaO2, kPa: 5.84±0.6
PaCO2, kPa: 4.53±0.3
SaO2, %: 81±5.3
pH: 7.44±0.03
	0
	PaO2, kPa: 6.66±0.4
PaCO2, kPa: 3.33±0.3
SaO2, %: 86±2.6
pH: 7.46±0.03
	18

	35
	Hansen et al.[39], 2003
	52601
	ABL 510, Radiometer
	8, 50 %
	Age, y: 24±2;
BMI, kg/m2: NR
	PaO2, kPa: 6.7±0.3
PaCO2, kPa: 3.1±0.3
SaO2, %: 84.8±0.3
pH: 7.47±0.03
	32
	
	

	36
	Calbet et al.[40], 2003
	52601
	ABL 5, Radiometer
	9, 56 %
	Age, y: 24.3±1.5;
BMI, kg/m2: NR 
	
	
	PaO2, kPa: 6.53±0.4
PaCO2, kPa: 2.8±0.4
SaO2, %: 85±3.3
pH: 7.48±0.03
	63

	37
	Eldridge et al.[41], 2006
	38101
	ABL 520, Radiometer
	8, 100 %
	Age, y: 30.5±5.5,
Range 24-40;
BMI, kg/m2: NR
	PaO2, kPa: 6.06±0.9
PaCO2, kPa: 4.53±0.2
SaO2, %: NR
pH: NR
	1
	PaO2, kPa: 6±1.4 /5.33 ±0.5 / 5.99±1
PaCO2, kPa: 4.65±0.3 / 4.32±0.4 / 4.2±0.4
SaO2, %: NR
pH: NR
	1.063/1.104/
1.688

	38
	Skalla et al. [42], 2025
	31001
	ABL 80 Flex, Radiometer
	12, 58 %
	Age, y: 50,
Range 30-70;
BMI, kg/m2: 23
	PaO2, kPa: 7.93±0.56
PaCO2, kPa: 4.29±0.33
SaO2, %: 91.53±2
pH: 7.46
	1
	PaO2, kPa: 7.84±0.43
PaCO2, kPa: 4.17±0.24
SaO2, %: 91.58±1.9
pH: 7.45
	1.83

	39
	Leacy et al. [43], 2025
	38001
	Abbott i-STAT, CG4þ
and CHEM8þ cartridges
	12, 58 %
	Age, y: 28.7±8.7;
BMI, kg/m2: 24.1±3
	PaO2, kPa: 6.93 (6-8)
PaCO2, kPa: 4.51 (3.87-5)
SaO2, %: NR
pH: 7.42
	1
	PaO2, kPa: 7.33 (6.26-8.26)
PaCO2, kPa: 4.07 (3.6-4.27)
SaO2, %: NR
pH: 7.42
	8

	Values are presented as mean ± SD. 1high altitude, 2 hypobaric chamber. PaO2 / CO2, arterial partial pressure of oxygen and carbon dioxide; SaO2, arterial oxygen saturation; NR, not reported. 


eTable 3. Risk of Bias Assessment
	

Index
	Author
	1. Was the research question or objective in this paper clearly stated?
	2. Was the study population clearly specified and defined?
	3. Was the participation rate of eligible persons at least 50%?
	4. Were all the subjects selected or recruited from the same or similar populations (including the same time period)? Were inclusion and exclusion criteria for being in the study prespecified and applied uniformly to all participants?
	5. Was a sample size justification, power description, or variance and effect estimates provided?
	6. For the analyses in this paper, were the exposure(s) of interest measured prior to the outcome(s) being measured?
	7. Was the timeframe sufficient so that one could reasonably expect to see an association between exposure and outcome if it existed?
	8. For exposures that can vary in amount or level, did the study examine different levels of the exposure as related to the outcome?
	9. Were the exposure measures (independent variables) clearly defined, valid, reliable, and implemented consistently across all study participants?
	10. Was the exposure(s) assessed more than once over time?
	11. Were the outcome measures (dependent variables) clearly defined, valid, reliable, and implemented consistently across all study participants?
	12. Were the outcome assessors blinded to the exposure status of participants?
	13. Was loss to follow-up after baseline 20% or less?
	14. Were key potential confounding variables measured and adjusted statistically for their impact on the relationship between exposure(s) and outcome(s)?
	   Risk of bias

	1
	Erba et al.[9], 2004
	1
	1
	NR
	1
	0
	1
	1
	1
	1
	1
	1
	0
	1
	0
	Moderate

	2
	Howe et al.[10], 2019
	1
	1
	NR
	1
	0
	1
	1
	1
	0
	1
	1
	0
	1
	0
	High

	3
	Hussain et al.[11], 2001
	1
	1
	NR
	1
	0
	1
	1
	1
	1
	1
	1
	0
	1
	0
	Moderate

	4
	Kronenberg et al.[12], 1967
	1
	0
	NR
	0
	0
	1
	1
	1
	1
	1
	0
	0
	NR
	0
	High

	5
	Loeppky et al.[13], 2001
	1
	1
	NR
	1
	0
	1
	1
	1
	0
	1
	1
	0
	1
	0
	High

	6
	Röggla et al.[14], 2001
	1
	0
	NR
	NR
	0
	1
	1
	1
	0
	1
	0
	0
	NR
	0
	High

	7
	Hupperets et al.[15], 2004
	1
	1
	NR
	0
	0
	1
	1
	1
	1
	1
	1
	0
	1
	0
	Moderate

	8
	Bailey et al.[16], 2010
	1
	1
	NR
	0
	0
	1
	1
	1
	1
	1
	1
	0
	1
	0
	Moderate

	9
	Bärtsch et al.[17], 1991
	1
	0
	NR
	0
	0
	1
	1
	1
	1
	1
	1
	0
	1
	0
	Moderate

	10
	Burgess et al.[18], 2013
	1
	1
	NR
	0
	0
	1
	1
	1
	0
	1
	1
	0
	1
	0
	High

	11
	Frayser et al.[19], 1975
	0
	0
	NR
	0
	0
	1
	1
	1
	1
	1
	0
	0
	1
	0
	High

	12
	Goerre et al.[20], 1995
	1
	1
	NR
	1
	0
	1
	1
	1
	1
	1
	1
	0
	1/0
	0
	Moderate

	13
	Berger et al.[21], 2009
	1
	1
	NR
	0
	0
	1
	1
	1
	1
	1
	1
	0
	1
	0
	Moderate

	14
	Hannon et al.[22], 1977
	0
	1
	NR
	1
	0
	1
	1
	1
	0
	1
	0
	0
	1
	0
	High

	15
	Lundby et al.[5], 2018
	1
	1
	NR
	1
	0
	1
	1
	1
	0
	1
	1
	0
	1
	0
	High

	16
	Mairbäurl et al.[23], 2003
	1
	0
	NR
	1
	0
	1
	1
	1
	1
	1
	0
	0
	1
	0
	High

	17
	Moncloa et al.[24], 1970
	1
	1
	NR
	0
	0
	1
	1
	1
	1
	1
	1
	0
	1
	0
	Moderate

	18
	Reeves et al.[25], 1969
	0
	0
	NR
	0
	0
	1
	1
	1
	1
	1
	1
	0
	1/0*
	0
	Moderate

	19
	Sevre et al.[4], 2001
	1
	1
	NR
	1
	0
	1
	1
	1
	1
	1
	0
	0
	1
	0
	High

	20
	Imray et al.[26], 2003
	1
	1
	NR
	1
	0
	1
	0
	1
	0
	1
	0
	0
	1
	0
	High

	21
	Steel et al.[27], 2020
	1
	1
	NR
	1
	0
	1
	1
	1
	1
	1
	1
	0
	1
	0
	Moderate

	22
	Wolfel et al.[28], 1991
	1
	1
	NR
	1
	0
	1
	1
	1
	1
	1
	1
	0
	1
	0
	Moderate

	23
	Wolfel et al.[29], 1998
	1
	1
	NR
	1
	0
	1
	1
	1
	1
	1
	1
	0
	1
	0
	Moderate

	24
	Young et al.[30], 1996
	1
	1
	NR
	1
	0
	1
	1
	1
	1
	1
	1
	0
	0
	0
	Moderate

	25
	Xie et al.[8], 2019
	1
	1
	1
	1
	0
	1
	1
	1
	1
	1
	1
	0
	1
	0
	Low

	26
	Hartmann et al.[31], 1974
	1
	1
	NR
	0
	0
	1
	1
	1
	1
	1
	1
	0
	1
	0
	Moderate

	27
	Bird et al.[7], 2021
	1
	1
	1
	1
	0
	1
	1
	1
	0
	1
	1
	0
	1
	0
	High

	28
	Lucas et al.[32], 2011
	1
	1
	NR
	1
	0
	1
	1
	1
	0
	1
	1
	0
	1/0/0
	0
	High

	29
	Naughton et al.[33], 1995
	1
	1
	NR
	1
	0
	1
	1
	1
	1
	1
	1
	0
	1
	0
	Moderate

	30
	Dempsey et al.[34], 1972
	1
	1
	NR
	1
	0
	1
	1
	1
	1
	1
	0
	0
	1
	0
	High

	31
	Dempsey et al.[35], 1974
	1
	1
	NR
	1
	0
	1
	1
	1
	1
	1
	1
	0
	1
	0
	Moderate

	32
	Sutton et al.[36], 1976
	1
	1
	NR
	1
	0
	1
	1
	1
	1
	1
	1
	0
	1
	0
	Moderate

	33
	Spliethoff et al.[37], 2013
	1
	1
	NR
	1
	1
	1
	1
	1
	1
	1
	1
	0
	1
	0
	Low

	34
	Bender et al.[38], 1988
	1
	1
	NR
	0
	0
	1
	1
	1
	0
	1
	0
	0
	1
	0
	High

	35
	Hansen et al.[39], 2003
	1
	0
	NR
	1
	0
	1
	1
	1
	1
	1
	1
	0
	1
	0
	Moderate

	36
	Calbet et al.[40], 2003
	1
	1
	NR
	1
	0
	1
	1
	1
	1
	1
	1
	0
	1
	0
	Moderate

	37
	Eldridge et al.[41], 2006
	1
	1
	NR
	1
	0
	1
	0
	1
	0
	1
	0
	0
	1
	0
	High

	38
	Skalla et al.[42], 2025
	1
	1
	NR
	1
	0
	1
	1
	1
	1
	1
	1
	0
	1
	0
	Moderate

	39
	Leacy et al.[43], 2025
	1
	1
	NR
	1
	0
	1
	1
	1
	1
	1
	0
	0
	1
	0
	High

	1 = yes, 0 = no, NR = not reported. Figures divided by "/" indicate that more than two time points with ABG sampling were present in the study, with loss to follow-up assessed separately for each time point. If more than two time points were used but no loss to follow-up occurred, it was not further labelled. * Two trials separated by 1 month, each evaluated separately.





eFigure 1. Galbraith plot 
[image: Ein Bild, das Text, Screenshot, Reihe, Diagramm enthält.

KI-generierte Inhalte können fehlerhaft sein.]
Galbraith plot to test for outliners. Although three visual outliners are present, only Imoberdorf et al. 2001 was excluded after careful reconsideration of the other two. Two studies [42,43] are not displayed in the plot, but they were not identified as outliners. 


















eFigure 2A. Funnel blot for TDD group
[image: file:///C:/Users/hendr/Documents/Dissertation/Korrektur/Funnel%20plot]














eFigure 2B. Funnel blot for DO subgroup
[image: Ein Bild, das Text, Reihe, Diagramm, Schrift enthält.

KI-generierte Inhalte können fehlerhaft sein.]













Funnel plots used to assess publication bias revealed no indication of such bias.

eFigure 3. Trajectory Plot of PaO2 for DO subgroup
[image: ]Trajectory plot presenting uncentred absolute PaO2 trajectories in the DO subgroup. The grey lines connect the final with the first measurement at high altitude. The thick black line represents a pooled estimate derived from study-level effect estimates. 
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