S3 Table. Overview of characteristics of included studies (PICO principle [30]).

P1CO: | Population Intervention/Exposure Outcome
Reference® | Design Country | N SexB Age Device/ | Epoc | Intensity Accelerometer | Patterns Health Significant Adjustments ROB
(mean | Method | h(s) | thresholds cut-points outcomes findings score
+SD) (METs) (cpm)©
Altenburg CS Europe® | 647 Mixed | 116+ | AG, At 15/60 | N/R SED <100 SED: Time BMI, WC, BMI (D), WC Age, sex, Med
(2015) [33] 0.8 MVPA >3000 spent in >5, C-peptide, (D), C-peptide MVPA, wear risk
>10, >20,>30- | glucose, (D), CMR- time, country.
min bouts HDL-C, score (D) Fasting blood
LDL-C, levels:
TC, TG, additionally
CMR-score WC.
Bailey CS UK 111 | Mixed | 11.8+ | RT3 60 SED <1.5 SED <420 SED: WC, TG (D), CMR- | Sex, ethnicity, Med
(2017) [34] 14 LPA 420-1859 Frequency of glucose, score (D) SED, MVPA, risk
MVPA >1860 >20-min bouts | TC, HDL- wear time.
and breaks & C, TG,
mean duration | SBP, DBP,
of >20-min CMR-score
bouts and (2x), fitness
breaks
Belcher EXP USA 28 Mixed | 10.2 + | % of N/A N/A N/A SED: 180 min C-peptide, C-peptide (B), Baseline serum | Med
(2015) [35] 15 VT uninterrupted glucose, glucose (B), values, age, risk
vs. breaks insulin, TG, | insulin (B) sex, BF,
every 30 min FFA, randomization
cortisol order, visit
condition,
puberty.
Blaes CS France 187 | BoysF | 9.1+ AG 5 LPA <3 LPA <162 LPA: BF BF (B) Age and BF. Med
(2011) [56] 1.3 MPA 3-6 MPA 163-440 Frequency of risk
VPA 6-9 VPA 441-790 5-15, 16-30,
VHPA >9 VHPA >790 31-60s, 1-3, 3-
10 and >10-
min bouts
VPA/VHPA:
Frequency of
5-15, 16-30,
31-60s, 1-3, 3-
10-min bouts




Carson CS USA 2527 | Mixe | 13+ AG 60 MVPA >4 SED <100 SED: Time WC, CRP, NS Age, sex, Med
(2011) [36] d 45 LPA Freedson spent in >30- non HDL- ethnicity, SES, | risk
MVPA min bouts and C, CMR- smoking, BF,
Freedson % of bout time | score, SBP fat, saturated
spent in breaks fat, dietary
cholesterol,
sodium,
MVPA.
Carson CS Canada 787 Mixe | 111+ | AG 5 MVPA >4 SED <100 SED: Time BMI BMI (D) Age, sex, SES. | Low
(2014) [37] d 0.7 LPA, MVPA spent in 1-4, 5- SED patterns: risk
Freedson 9, 10-19, 20- additionally
29, >30-min MVPA.
bouts & SED breaks and
frequency of MVPA:
breaks/hr for additionally
total week, SED.
week day and
weekend days.
Colley CS Canada 1608 | Separ | 6-19 Ac 60 SED <15 SED <100 SED: Time BMI, WC, BMI (D), WC Age, MVPA, Med
(2013) [38] ate (mean MVPA >1500 spent in >20, non HDL, (B), WC (D) wear time. risk
+SD >40, >60, >80, | DBP, SBP
N/R) >100, >120-
min bouts &
frequency of
breaks
Dorsey CS USA 106 Mixe | 9.4« Ac 15 N/R SED <100 VPA: Time BMI BMI (B) Age, sex, type Med
(2011) [39] d 0.9 LPA 100-900 spentin <1, 1- of day. risk
MPA 900-2200 | 2,>2-min
VPA >2200
Dowd CS Ireland 195 Girls | 157+ | aP 15 SED <15 MVPA >11988 | SED: %timein | BMI, BMI (B) Age, clustering | Low
(2014) [40] 0.9 MVPA >3 <30, >30-min skinfolds of participants risk
LPA =24h - bouts & within schools,
SED - MVPAF frequency of MVPA.
breaks
Fletcher CS USA 1797 | Mixe | 15.1+ | AG 60 SED <15 SED <100 SED: Median BMI, NS Age, sex, Med
(2017a) [41] d 2.2 bout length CMR-score ethnicity, SES, | risk
dietary intake,
MVPA.
Fletcher CS, LONG | Australia | 140 Mixe | 129+ | AG 60 SED <15 SED <100 SED: Median BMI NS Age, sex, SES, Med
(2017b) [42] d 0.2 bout length puberty, risk

MVPA.




Fletcher EXP Australia | 13 Mixe | 16.4+ | Standar | N/A N/A N/A SED: 360 min Glucose Glucose (B) - High
(2017c¢) [50] d 13 d uninterrupted risk
exercise vs. 2-min
S activity breaks
every 18 min
Gabel CS Australia | 164 Mixe | 8.7+ AG 15 SED <15 SED <100 SED: Time Adiponecti | NS Clustering Low
(2016) [14] d 0.4 MPA 4-6 MVPA spent in 5-10 n, BDNF, within schools, | risk
VPA >6 Freedson and >10-min CRP, sex, WC,
bouts & HOMA-IR, MVPA, diet
frequency of 5- | IL-2, IL-6, density.
10, >10-min IL-8, IL-10,
bouts & breaks | PAI-1,
resistin, sE-
selectin,
SICAM-1,
sVCAM-1,
TNF-a
Garaulet CS Europe® | 1044 | Mixe | 145+ | AG 15 N/R MVPA >2000 Fragmentation( | BMI, WC, BMI (B), WC Age, sex, SES. | Med
(2016) [43] d 12 Frequency of waist-to- (B), waist-to- risk
changes height ratio, | height ratio (B),
between high skinfolds BF (B),
and low (2x), BF skinfolds (B),
activity) (4x), HDL- | HDL-C (D),
C, LDL-C, Fitness (D),
TC, TG, CMR-score (D)
glucose,
HOMA-IR,
insulin,
DBP, SBP,
Fitness,
CMR-score
(2x)
Harrington | CS USA 55 Mixe | 8 AG 2 LPA <3 LPA Freedson MVPA: BMI NS - Med
(2013) [51] d MPA 3-6 MPA Freedson Frequency of risk
VPA Freedson 5-min bouts
Holman CS USA 2754 | Mixe | 13+ AG 60 MVPA >4 MVPA MVPA: Time WC, CRP, | WC (B), CRP Sex, age, Med
(2011) [44] d 45 Freedson spentin 1-4, non HDL- (B), CMR- ethnicity, SES, | risk
>5,1-9, >10- C, CMR- score (B), SBP | diet (total fat
min bouts score, SBP | (B) and sodium),

smoking status,
wear time.




Judice CS Portugal 2698 | Mixe | 134+ | AG 60 N/R SED <100 SED: BMI, BMI (B), SED, sex, age, Low
(2017) [60] d 2.3 LPA 100-2295 Frequency of Fitness Fitness (B) season of data risk
MVPA >2296 <30 min, >30- collection.
min bouts and
breaks
Kwon CS USA 554 Separ | 8,11, | AG 60 N/R SED <100 SED: BF BF (B) Age, body size, | High
(2013) [57] ate 13,15 MVPA >2296 Frequency of physical risk
breaks maturity.
Mann CS, UK 502 Mixe | 7.5+ | AG 15 NR SED <100 SED: BMI, BF BF (D) SED (within Low
(2017) [45] LONG BL) |d 0.5 MVA >2400 Frequency of the pattern risk
(BL) >1-min bouts variable,
divided by SED
hours), sex,
MVPA, season.
Mark CS USA 2498 | Mixe | 12.7+ | AG 60 MVPA >3 MVPA >3000 MVPA: Time BMI BMI (B) Sex, age, Med
(2009) [46] d 2.8 spentin 1-4, 5- ethnicity, SES. | risk
9,>10-min
bouts
McManus EXP Canada 9 Girls | 9.4+ % of N/A N/A N/A SED: 180 min Superficial NS - High
(2015) [52] 0.78 VT uninterrupted femoral risk
vs. 10-min artery
breaks every 60 | parameters
min (6x)
Nettlefold CS Canada 105 Mixe | 9.9+ AG 15 SED <15 SED Freedson MVPA: Time LAC,SAC | NS Body surface High
(2012) [47] d 0.6 LPA 1.5-3 LPA Freedson spent in 0-5, 5- area, SBP, risk
MPA 3-6 MPA Freedson 10, 10-20, >20- BMI, sex.
VPA >6 VPA Freedson min bouts
Oliver CS New 126 Mixe | 59+ Ac 60 N/R SED <100 SED: wcC NS - Med
(2013) [53] Zealand d N/R MVPA >1500 Frequency, risk
average
duration and
average
intensity of
breaks
Ross EXP New 12 Mixe | 115+ | aP N/R N/R N/R SED: 360 min | TG NS - High
(2015) [54] Zealand d 1.57 uninterrupted risk
vs. 4-min MPA

breaks every 30
min




of <5, 5-10, >10-min bouts/day

TC, TG, DBP, SBP,
fitness

Saunders EXP Can 19 Mixed 12.2 % of N/A | N/A N/A SED: 8 hours uninterrupted sitting vs. | Glucose, insulin, NS Condition, age, sex, Med
(2013a) [48] ada +1.1 | VO 2-min activity breaks every 20 min HDL-C, LDL-C, BMI, WC, Tanner risk
peak vs. 2-min activity breaks every 18 TG stage, baseline PA
min + 2x20 min MVPA and SED.
Saunders CS Can | 522 | Separate | 9.2+ | AG 60 SED SED <100 SED: Frequency of 1-4, 5-9, 10-14, BMI, WC, CRP, BMI (B), BMI Wear time, age, LPA, | High
(2013b) [59] ada N/R <15 LPA 100- 15-29 and >30 min-bouts & breaks glucose, insulin, (D), WC (B), MVPA, SED, BMI, risk
2296 HDL-C, TG, CMR- | CRP (B), glucose | puberty, SES.
MVPA score (D), TG (B)
>2296
Stone Cs UK 47 | Boys 94+ | AG 2 MPA SED <300 LPA, MPA, VPA, VHPA: Frequency, | WC, ACh peak, WC (B), ACh - High
(2009) [55] 0.7 4-6 LPA 300- intensity & time spent in >4-s & >5- Ach AUC, VO,- peak (B), VO,- risk
VPA 3581 min bouts peak peak (B)
>6 MPA 3581-
6130
VPA 6130-
9630
VHPA
>09630
Thomas CS USA | 32 Mixed 16.0 | AG 60 LPA LPA <1952 MVPA: Frequency of 5-min bouts of | Kq Kq(B) Race, sex, BF. High
(2009) [49] +16 <3 MPA 1953- MVPA risk
MPA 5724
3-6 VPA 5725-
VPA 9498 VHPA
6-9 >9499
VHPA
>9
Willis CS USA | 391 | Mixed 76+ | AG 60 N/R MVPA MVPA: Comparing 3 classes BMI, WC, glucose, | BMI (B), WC (B) | Age, sex, BMI, High
(2015) [58] 0.6 Freedson identified based on the composition insulin, HDL-C, MVPA. risk

Abbreviations; CS Cross-sectional, EXP Experimental, LONG Longitudinal, N sample size, cpm count per min, min min, s Seconds, AG ActiGraph, At Actitrainer, Ac Actical, aP activPAL,

VO,-peak Maximal oxygen uptake, VT Ventilatory Threshold, PA physical activity, SED sedentary time, LPA light physical activity, MPA Moderate Physical Activity, MVPA Moderate-to-

Vigorous physical activity, VPA Vigorous Physical Activity, VHPA Very High Physical Activity, N/R not reported, N/A not applicable, B Beneficial association reported, D Detrimental

association reported, NS No significant results, BMI Body Mass Index, BF Body fat, WC Waist circumference, ACh Acetylcholine, AUC Area Under Curve, BDNF Brain-derived neurotrophic

factor, CRP C-reactive protein, FFA Free fattty acids, Kq Intravenous glucose intolerance, HOMA-IR Homeostatic Model Assessment (-Insulin Resistance), IL interleukin, PAI Plasminogen

activator inhibitor, SICAM Soluble intercellular adhesion molecule, sSVCAM Soluble Vascular Cell Adhesion Bolecule, TG Triglycerides, TNF Tumor Necrosis Factor, HDL-C High Density

Lipoprotein Cholesterol, LDL-C Low Density Lipoprotein Cholesterol, TC Total cholesterol, CV Cardiovascular, LAC Large Artery compliance, SAC Small Artery Compliance, DBP

Diastolic Blood Pressure, SBP Systolic Blood Pressure, BL Baseline, Med Medium, Freedson Age-specific cut-points as developed by Freedson and colleagues [75].




A Only name of first author mentioned in table; B Mixed: Data were analysed for boys and girls together; Separate: Both sexes were tested and reported separately; Boys: Sample only consisted
of boys; Girls: Sample only consisted of girls; © Cut-off points given in epochs were calculated to counts per minute; P Participants included were from multiple European countries; E Initial

analyses (total volumes) were separately done for boys and girls. Activity pattern analyses were only done for boys, which are the only used results in the current systematic review; F LPA was
calculated including and excluding standing time using the activPAL posture measures.
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