Supplementary Material S2: Characteristics of included studies and effects of the interventions

Table S1: Characteristics of included studies: targeted intervention Air Pollution (n=10)

Participants,

Brief name

Outcome (Health,

Study
Characteristics, behaviors, and/or design label
Author, year Country Intervention exposure levels only) Main findings and duration
Effectsof air purifieronindoorair | 7 childcare centers 2 dassrooms Airpurifiers operationfor 5 days Indoor airquality Theremoval effidency ranged 58-85%for PM2.5,49-86% Before-after
quiality with ) for PM10,41-68%forairbome bacteria, and40-68%for )
- ‘ (PM2..5,PM10, bio-aerosols fungj depending onthe schodllocation (level of nearby Duration: 3weeks
(Chetal, 2014) 13-20chidrenineach ! ) i traffic) andyear of construction (>or < 15years). Theuse of
airbome bacteriaand fung). o ) ; ) )
© 7vears air purifiers may improve theindoor air quality through the
ye exchangefittersand intemal controlsinthe system

Seoul, Korea

Different ventilation methods 2 primaryschools, NR Four conditions: Natural ventilation, manual Indoor Air Useofair purifiers with windows kept dosed reduced the Before-after
andairpurifiersfor indoor ) airing; natural ventilation and air purifiers; ] ) ) indoor/outdoor concentration ratiosof PM1-10 by93- )
polutants Barcelona, Spain manual aifingandair purifiers (Airchange/hour: | Qualty (Total partide number concentration, | 9504 the larger schoolgym, the reductionwas 70%and Duration:4weeks
17h-1t092 h—l) Blad<carbon, PM1-10,NO2, and COZ) 4%,
(Padittoetal, 2020)
For manual airing scenarios, the effect of the air purifierson
outdoor-generated sub-micron partidesis reduced
Modifyingthetiming ofthe 4schools HVACsystems being started 1 h beforerush Indoor Air Quality Adjusting the ventilation system to operate earlierinthe Before-after
heating, ventiation,andair ) hourandthen tumed offfromthe beginning of ) moming, before high traffic commute periods significantly )
conditioning 1dassroomeachwith morming rush based on trendsin nitrogen (Fine Partices, Black Carbon, reduced trafficrelated air pollutants withinlate-start schools Duration: 32days
Macheleta, 2016 16 29studerts(84tota) dioxide levels re-started Ulrafine Parties, (9 AM)located nearmajorroads
Grade:36 Volatile Organic Compounds, CO2)
4-14vyears
Ottawa, Canada




Table: S1. (continued). Characteristics of included studies: targeted intervention Air Pollution (n=10)

Brief name
Author, year

Participants,
Characteristics,
Country

Intervention

Outcome (Health,
behaviors, and/or

Study
design label

exposure levels only) Main findings and duration
Mixing and displacement 1 school, 4 dassrooms, New ventilation ducts were connected Indoor air quality (airbome catallergen | 69 pupils with completed data inboth conditions. | Experimental cross-
ventilation ‘ tothe existing air supply ducts for mixing 02) . o over
111 pupils ventiation (4 weeks). C0O2, humidity, and cat allergen were similar
(Smedjeetal, 2011) Respiratory symptoms: perception of between ventilation modes.
Grade: 5th the indoor environment, Health ] ) ) )
Meanage 110 - . . symptoms, and dinical signs of C_h||dren percelved fewgr resplrato.rywmptoms Dura‘uoni 8w§eb
mparison: Already installed inflamimation in the nose of pupils (p=0.054) in Mixing ventilation conditionsand eyes |  duringwintertime
Uppsala, Sweden displacement ventilation system (4 symptoms.
weeks) (catallergens, CO2)
No significant difference in dinical signs.
Effects of dassroom 330-215 pupilsfrom Purpose-buitt mobile ventilation system Cognitive performance Significantly faster and more accurate responses Cross-over
ventilation on performance installed in each dassroom to control the for Choice Reaction (by 2.2%), Colour Word
o 16 dassrooms of 8schools ventilation rate temperature, provide (@02)-Viscope Vigilance (by 2.7%), Picture Memory (by 8%), and repeated measLres
(Bako-Birdetal, 2012) Grade:5 outdoor air, or re-circulate the dassroom Word Recognition (by 15%) at the higher Duration: 3weeks
' air ventilation rates (mean CO2 593-783 ppm) Jo— ;A/inter,
9.10years Comparison: recrculated air comparefs\ggg?;r\f)rg:g?tmean COZ summenandsame
Reading, England
Effect of ventilation on air 2 dassroomsfromone Solar air heated ventilation unitfor Indoor Air Quality (PM2.5, PM10, Solar air heated ventilation unit reduced average Controlled before-
particulate matter school, 27 childrenineach increasing classroom ventilation rates indoor and outdoor) (02 concentration by 27% (from 1345 ppm to after
duringwinter 980 ppm) and the average moisture level )
(Trompetteretal, 2018) 79years . ' decreased by 12%(from 9,08 ofwater per kg of Duratpn: 3.Wee|<s
Paimersion North Comparison: unventilated dassroom dryairto798gof water perkgof dry air). PM during winter
' concentrationsin the ventilated dassroom were season
New Zealand

reduced totwo-thirds of the concentrations
measured in the unventilated dassroom.




Table: S1. (continued). Characteristics of included studies: targeted intervention Air Pollution (n=10)

Participants,
Characteristics,
Country

Brief name
Author, year

Intervention

Outcome (Health,
behaviors, and/or
exposure levels only)

Study
design label

Main findings and duration

FRESH (Forced-ventilation 17 schools, 18 dassrooms
Related Environmental ]
School Health) 18-36 pupils/school
Grade: 7th
10-11years
The Netherlands

(Rosbachetal, 2013)

(Roshach etal, 2016)

Mechanical ventilation device that was
installed in dassroomsto provide a stable
ventilation flow with an adjustable
outdoor air supply rate. Redirculation was
used toensure a steady airflow. Target
(02 concentrations were 800and 1200

Comparison: Control dassrooms, natural
ventilation continued accordingtothe
teachers’ preference (n=6)

Indoor Air

Quality (CO2)

Indoor Air Quality (Endotoxinand 3 (1,3)
-glucans, PM2.5, PM10, Indoor, and
outdoor NO2)

Longitudinal cross-over

Duration: 3weeks
duringtwo heating
Seasons

Significantly decrease CO2 levels inthe intervention
dassrooms, withamean decrease of 491 ppm.
With the target set at 800 ppm, mean CO2 was
841 ppm (range: 743-925 ppm); with the target

setat 1200 ppm, mean CO2 was 975 ppm (range:

887-1077 ppm).

Lowered endotoxinand (1,3 }glucan levelsand
PIM10 concentrations significantly. Concentrations
of PM2.5 and NO2 were not affected by the
intervention. In the control dassrooms, however,
the levels of all exposure variables increased
somewhat.




Table: S1. (continued). Characteristics of included studies: targeted intervention Air Pollution (n=10)

Participants, Outcome (Health, Study
Brief name Characteristics, behaviors, and/or design label
Author, year Country Intervention exposure levels only) Main findings and duration
RaBe study 6 schools, 20dasses Usual: The mechanical ventilation was Cognitive performance - d2 test No significant effect of the experimental condition | Cluster-randomized
o adjusted as usual. (median CO2 level onaverage 1045 ppm) on cross-over
(Raumluftqualrta‘ tunddas 417 students ‘ o (Co2) concentration performance. However, theworse experimental
Befinden Yon K|pdem— Grade:34th *\Worse: The mechanical ventilation was condition (median CO2 average 2115 pom)
Istnjgor talr qua!ﬁyano)l down-regulated (CO2 2000-2500 ppm) appearstodecrease accuracy (1to 1.5 points)
lent experiences
10years *Better: The mechanical ventiation was Duration: 3weeks
Bavariaand Berfin/ up-regulated (CO2 <1000 ppm.) during wintertime
(Twardellaetal, 2012) Brandenburg Germany
Mixing ventilation unitswith | 2 schools, 2 dassroomseach | Tolowerthe CO2 concentration, single |  Cognition (four numerical orlanguage- Correct answers were improved significantly: Double-blind2x2
heat recovery _ room mixing ventilation units with heat based) and respiratory symjptoms (18 addition (6.3%), number comparison (4.8%), crossover
70-78 pupisfrom both recovery wereinstalled in each study visualanalog scales) grammiatical reasoning (3.2%), and reading and intervention
schools pertest dassroom. _— comprehension (7.4%) when the outdoor air
(Petersenetal, 2016) Grade:Sth (@2) supply rate was increased (from an average of
1,500t0 900 ppm), but onlywhgn “unmotivated” | by ration: 3weeks
10-12years Comparison: recrculated air students’tests were discarded. during Fall
Aarhus, Denmark

The intervention did not have any significant effect
onthe numberoferrorsinany of the tests.

Pupils were experiencing less painin the eyesinthe
redirculation condition compared to the fresh air
condition.




Table: S1 (continued). Characteristics of included studies: targeted intervention Green Spaces (n=17)

Participants,

Outcome (Health,
behaviors, and/or

Study design

Brief name Characteristics, exposure levels label and
Author, year Country Intervention only) Main findings duration
12 schools (6 control) Quaskexperimental
The Stephanie ! ! ; ' oo Ch mixedmethods
A ‘ 592 children (352 programs, The program model consists of all children Child wel-being; Child Chid wellbeing (o= 09). and cooperative
exander Kitchen 240 comparisons) partidpating, ata minimum, ina45-minute garden cooperative behaviors behaviors (o= 7) demonstratednostatisically nonrandomized
Garden Program - dassanda 1.5-hour kitchen dass every week (mean student attitudes significant difference between mean scores at comparison
: 1.8 hours/week) Robinsonand Zajceksscale |  Progam and comparison schools in contradiction
812y Comparison: Nointervention (modified section) with qualitative data.
(Blocketal, 2012) Pa Duration: 121025
Victoria, Australia months
Healthy Gardens, 12 schools The Gardenwas a4’ x8raised bed for each dass. Physical Activity (Activity Data from accelerometry showedanincreaseof | Longitudinal duster
Healthy Youth Access toacurriculum of 20 lessons for children; 11 Questionnaire; Actigraph +58 (p=.010); +1.0(p=.044)inminutes of randomized
227 (=112 Fontrol) at lessons foryear 1,and 9foryear 2. Aside fromthe GT3X%+or GTIM; direct moderate and MVPA respectively compared to controlled trial
baseline lessons, educators led other activities in the garden observation using controls. Duration:2
o suchas planting, weeding, and harvesting, PARAGON) Uraton: 2years
(Welsetal, 2014) Grades4-5 Direct observations within-group revealed that
Comparison: waitlist control group that received children move more and it less during an outdoor
812y
gardensattheend of the study garden-based lesson than during an indoor lesson.
New York, United States
Texas! IEat! 28 school i indi .
easiGrowiatiGo 8schools School garden and a 32-esson school curriculum that Mz;gsfﬁaﬁii?;ﬁﬁs;g:ﬁehsc?;fl 2x2factorialgroup
TGEG Baseline 1326 students centered around the vegetables grown in the school Physical Activity & scthihy Withingrou anatysesshovs HZ; randomized
gardens (TGEG) . Comparison: PAintervention (Walk honkid ert;/ -gl hl:': dreninth | controlled trial
(Van DenBergetal, Grade: Third Across Texas [WATI) only behavioral component, OR (MarathonKids Survey) compa:ﬁ tooontro as;;:d i hren intl btz W],CAT. group -
’ igni i i Duration: t
2020) acombination of Gardenand PA, OR neither Garden sgnificanty increased the number of times uraton: bmonths

Texas, United States

nor PAintervention

parents and children were active together (p =
0.038).




Table: S1 (continued). Characteristics of included studies: targeted intervention Green Spaces (n=17)

Brief Outcome (Health,
name Participants, behaviors, and/or Study design
Author, Characteristics, exposure levels label and
year Country Intervention only) Main findings duration
Qutdoor 4 schools One science or math lesson in the school garden Physical activity Four schools averaged about ten additional minutes of MVPA | Observational within-
lessonsin ] ! each week during the study period (1,400sq. ft to ‘ N on school garden days (accelerometers). subjects comparison
nature 75 chidrendirect 14,1005, ft; From averagegarden dasstime 15to | (PYSicalActivity Research _ ‘ _ _
observation; 74 45 minutes) and Assessment Tool for On average thirty-two minutes of sedentary dassroomtime | Duration: September
(Rees-Puniaet accelerometers portion Garden Observation— was displaced with light physical activities in the gardenamong | through November
al,2017) Comparison: within-subjects comparison of PARAGON, ActiGraph three of the four schools. (cross-over post only)
Grades: 2nd, 3rd,and 4th DL . S
children’s physical activity in garden and nogarden GT3X)
Georgia, United States schooldays
2 elementary schools Atleast one hour each school day of outdoor Parent-version of Total No evidence forageneral effect of the intervention on total Quasiexperimental
o teaching mostly takes place in the surrounding forest difficulties scoreand difficulties score and subscales. Significant differential effect on non-equivalent
Outdoor 230chicrenin both data nd woods. The main point of the intervention subscales : ' : - roups design
lessonsin wllection a s. Ihemain pointorthe intervention was boys and girls; while boys at the intervention school generally groups cesg
tomovethe education fromindoorstotheriatural B i displayed a decrease in mental health problems (coming from ;
nature Grades:06 greenenvironment, and the schoolis located onthe (Strengths "fmd Dfﬁcuthes P y' Ip A g. . (nonmndomlzed
(Gustafsonct outskirts of avilage in the countryside so has dase Questionnaire) emotional symptoms, conduct problems and hyperactivity) controltrial)
., 2012) 6-11y(84) access toforestsfor6 months. comparedtothe reference school, the girls at the intervention
! school rather showed a non-change inmental health
Linkdping, Sweden Comparison: reference schoolemployed traditional problerns, Duration. 1 year
methods; all education was book-based and
consisted of paper-and-pendl workin the indoor
dassroom environment
Qutdoor 1school, 2 dasses with The outdoor dassroomwas located inthe school's | Childengagementbehavior | Forteachers' redirections of child behavior were significantly Experimental
lessonsin ] play yard under atree and shade tents. The space (teacher redirections)and | fewerinthe nature condition (7.5 vs.10redirections, t=2.49, p crossover design
nature 18kindergartnerseach was defined with a circular boundary of tires, tree child focus and attention <0.05) compared to the control, only for one of the two )
56y stumps, and potted plants. (onrtask behavior) direct teachers dassrooms. Nosignificant effects on attention. Duration: 6 weeks
(Largo-Wight observation frequency
etal,2018) United States Comparison: Indoor dassroom




Table: S1 (continued). Characteristics of included studies: targeted intervention Green Spaces (n=17)

Brief Outcome (Health, Study
name Participants, behaviors, and/or design label
Author, Characteristics, exposure levels and
year Country Intervention only) Main findings duration
Qutdoorlessons | Twodassrooms (@prox. 32 5-minwalk from the dassroomouttoagrassy outdoor | Classroom Engagement-proxy | Outof 100 paired comparisons lessons, classroom Mini experiment
in nature studentsin total) areawith some nearby treesfora 30-mininstructional | of attention (Composite Index of engagement was over a full standard deviation replicated
period, followed by a walk back to the dassroom, (assroom Engagement.): better in the nature conditionin 48 pairs; in 20 of )
(Kuoetal, 2018) Grade: 3rd followed by a 5-min break teacher ratings, redirects, and those 48, the nature condition bested its classroom 20times fesson
910y independent photo-based counterpart by overtwo standard deviations, rate natlurevs §ame
] of “redirects,” was cut almost in half after alessonin essonin
United States Comparison: the dassroom lesson involved nowalking, e nature. dassroom)
anda40-mininstructional period followed by a 5-min Duration: 10weeks
break. (cross-over)
Qutdoor lessons Winter/spring: 3 High Frequency of dasses in nature: minimum 30 Behavioral self-regulation (Child Higher frequency of greenspace curriculum was Quask
in nature minutes (winter/spring) and 60 minutes (fall) of Behavior RatingScale-CBRSand | related togreater improvementsin self-regulation, experimental
Schools/ 2c|§ssrooms/ 135 greenspace curriculum daily +total times outdoor (recess Head-Toes-KneesShoulders only significant for girls. More total time weekly in design (controlled
(Taylorand children in schoolyards) Task HTKS task) schoolyard green spaces was also related to higher before-after)
Butts Fall:6schools/ 2 . . self-regulation scores, only detected with the '
Wilmsmeyer, c|assro§ms/250 e Comparison: Lowfrequency. 60-minute greenspace wirter/spring forboth boys and girs, and fallonly Durf'anon: 12 weeks
2020) v Y curriculum session perweek forgirs. winter/spring; 9
lean age at baseline: 5.0 weeksl
Toronto, Canada
Urbanforests/ 5 community after-school The 10-session health promotion program uses urban Peer relationships (seff-report), No statistically significant changes were found for Quask
Forest centers forests once aweek. 30minfor the lecture and 60 min and Attention defictand peer relationships and Attention deficitand experimental
for the forest activities in the urbban forests, which were 10 hyperactivity (Conners-Wells hyperactivity between intervention and control controlgroup pre-
Therapy 52 students n=28control) min away from each community center for children. Adolescents Self-Report Scales - groups. test—post-test
(Bangetal, Grades: 46 Comparison: only the routine programs (e.g, CASSS, shortform) design
2018) Mean age: 1183 exposed supplementary leaming) at their community center for Durstion: 10weeks

Seoul, Korea

children.




Table: S1 (continued). Characteristics of included studies: targeted intervention Green Spaces (n=17)

Brief Outcome (Health,
name Participants, behaviors, and/or Study
Author, Characteristics, exposure levels design label
year Country Intervention only) Main findings and duration
Wildemess 9schools, Visits to a National Trust site one day a week for six Educational attainmentdatain |  Faster rate Improvement inthe performance of the Matched-groups
Schooling consecutive weeks (36 hours inall for each child). English reading, writing, and intervention group compared with thatof the control | design (controlled
Exposed: 223, Control: 217 During the intervention days, children took partin math (level scores) group, respectively: pre-post)
(Quibelletal, 2-11vears several different tasks outdoors. Two days were science ] !
2017) v days, two Engish and twormaths. English reading: 4.30(2.94)vs1.39(1.93)
United Kingdom Whiting 2.70(162)vs 1.37(147) Duration: 6weeks
Comparison: curriculum delivered asnormal bya Maths3:45(211)vs2.21(182)
teacher inthe dassroom
30minbreaktime recesstime in the natural Sustained and selective Study 1: Sustained and selective attention (31.85 to Study 1:a mixed-
environment. Study 1: garden with 1,303 m2and attention (Bells test), working 3261, p=0.016) and working memory (15.22 to model crossover
Study 2: natural area around460m?2 memory (Digit Span), impulse 1638, p<0.001) scores were higher after recessin design.
control (go-no-gotest) nature. No significant effect was observed in buit
Study 1: 1 school, 82 chicren, environmentgroup, onimpulse controlin both
Greenbreaks 101y Comparison: recess in-oitt environment. Studly 1: groups. Study 2: between-
Study 2: 1 school, 36 children, courtyardinfront of the school entrance (139 m2). subjects quasi-
(Amiconeetal, 108y Study 2: a builtarea around 460m2 visble fromthe experimental
2018) natural areaandvice versa Study 2: Increase of sustained and selective attention design
Rome, ftaly after (40,18 vs.0.37 - standardized means p=0007)
the natural environment condition (vs. buitt) anda (Controlled pre-
decrease after the builtenvironment break post)
Duration: two

different weekdays



Table: S1 (continued). Characteristics of included studies: targeted intervention Green Spaces (n=17)

Outcome
Brief (Health,
name Participants, behaviors, Study design
Author, Characteristics, and/or exposure label and
year Country Intervention levels only) Main findings duration
2 Primary schools Recessin nature: 55-minute duration of lunch Physical Activity The Playground sportsincreased MVPA (3 0745.16 minutes) Before-after aross-
Nature-based playtime on five consecutive days. Orienteering ) more than the recessin nature (2.1544.31). Fitter children over
S2students intervention was carried out on the school field (Actigraph GTIM) engaged morein MVPAIn playground intervention (r=0.32;
Playground Year5 and green areas surrounding the school buildings. p<0.05), but notin the nature suggesting that this type of
(Bartonetal, Meanage 8844045 Comparison: lunchtime on playground sports rerveriion may be effecva:;ltse neaggchidren ofalfiness | - puraton: one week
2015) S consisted of small pieces of equipment such as '
England skipping ropes, bats and balls and Frisbees
Play on school field during morming (15 minutes) Physical Activity 61.6% of the variance in MVPAwas due to the playing Counterbalanced,
) and lunchtime (one hourinduding the time taken ) environment and participants engaged in40% more MVPA randomized cross-
Sdpd playing Lschool toeat lunch)in the school field surrounded by (Actigraph GTIM) time when playing on the field (nature) compared tothe overdesign
environment 25 children treesand bushes. playground. Girls engaged in an extra 59% MVPA during
o o theschold g morming play, 72% during lunch play and 68%for all of
. mparison: Play on the school playgroun: } ' L '
oodeta, Meanage: 86403 durngmomingandlunchiime, whichconsited playtime combined when playingin nature. Durat'lon: ) weel§/ 45
2014) United Kingdom of concrete areas surrounded by school buildings mlnutes.ofdaw
playtime
Playground 2 Title | elementary schools ~21,000 square feet of asphalt distributed infour | Physical activity (SOPLAY, Vigorous activity participation increased pre to post at the Nonrandomized,
greening project playground zones were replaced by green space: and GT3X+); Social individual (48.5%, 95% (0=29.1%, 67.9%, p<0.001) and duster-controlled trial
437 students(355 trees, mulch, and boulders in two zones, with interactions (SOCARP); populationlevel (41.2%, 95% C=27.3%, 55.1%, p=0.003) and
(Raneyetal, expen'mental; 82 conn’gl) at grass and trees; an outdoor dassroom . remained higher than pre-greening at 4 months (p<0.05) for
2019) leastin one data collection decomposed granite floor, mulch, and plant .Observm.g.Pla.y and girls. Physical and verbal conflict rates decreased below pre- Duration: 4 months
Grade:2nd3rd 4th Sth border, and log seating. Leisure; Activityin Youth greening (3.5; 0=2.5,4.5) rates after 4 months (1.8, =10, .
o (SOPLAY) 2.6)for both sexes.

California, United States

Comparison: a school that kept the asphalt
playground




Table: S1 (continued). Characteristics of included studies: targeted intervention Green Spaces (n=17)

Participants,

Outcome (Health,
behaviors, and/or

Study design

Brief name Characteristics, exposure levels label and
Author, year Country Intervention only) Main findings duration
Schoolyard 9 elementary schools Greeningareas of schoolyards and also kept some Attention (Digit Letter Improved attention for both tasks after recessin Longitudinal
) (4 controls) areas paved. The green areas covert mostly Substitution test- DLST, Sky green schoolyards was found at two-year follow- prospective
Greening n="706 children at baseline features grassy hills, bushes, trees, tunnelsmadeof | Searchtask-SST); Pro-sodial up. After greening children reported fewer peer intervention study
Age:7-11 tree branches, loose tree branches andgardentike | - orientation (Sodial Orientation problems and more sodial support.
Grade:4,5and6 parts Choice Card—SOCC; peer ) ) )
(van Dijk-Wesselius et . ] problems, prosocial behavior Greeneq §choo!yards stimulatedgirs’ physical Duration: 2 vears
al,2018) The Netherlands Comparison: 4 schools with paved schoolyards fromsDQ) activity during a one-year follow-up. -2 Ve
were mostly covered with tiles and contained ) ) )
some play equipment made of non-natural Physical Activity (ActiGraph Greening schoplyards Seems especally beneficl
materials, ke swings or dimbing frames GT3X) for girlsand younger children
“GreenWallsin 2 elementary schools A“Wallsogreen” asingewallunitof 1.25 mwide Attention (Digit Letter Greenwall did not significantly influence the DLST Controlled
(assroomsin 170children (n=86 control and 2m highwas placed in the back of the room Substitutiontest-DLST,Sky | Scores (processing speed), neftherasamaineffect | - prospective design
Haarlemmermeer” group) againstthe rearwall of one of the comers againsta Searchtask-SST) nor ininteraction with time. Childreninthe (nonrandomized)
Mean age: 90years sidewall. The unit was stocked with eight types of dassrooms with the green wall scored betterthan | Duration: 2months
Grades5-7 green plants, induding Spathiphyllum, Afiveitem Se'ﬁ eport controls on (selective attention), it after controling
(vanden Bergetal, Phiodendron, and Dracaena measure of abiltty to for baseline scores, grade leve, and school, mean
2017) Haarlemmermeer, The _ _ concentrate adjusted difference =082, 01=[006, 1.57). No
Netheriands Comparison: dassroom without green wall significant differences for seff-report concentration
Greeneryinthe Study 1: 10neprimary school, 4 Tworstepsintervention: (1) placement of an artificial green Seledtiveand sustained attention Study 1: Asignificantincreasein sustained and selective Study 1: controlled
(assroom dassrooms, total sample95students | wall, 150cmwideand 250cminheight, inthe dassroom (Belltest) attention (33 scoresvs. 2930, p=0000),andwork before-after
(n=40controlgroup), 3rdgrade window area, (2) thenanactivityinwhich the children memory (6:64vs.5.62 number of correct series p=0.003)
(Bemardoetal, 2021) planted onelettuceinapot with theirteacherhen, each Workingmemory (Digtalspan | peween the experimental andthe controlgroup, notably | Study2:before-after
Study 2:Twoschooks, 0nedassroom | g was responsible for maintaining s ettuce, namely test) whenvegetable potswereintroduced. Study2: Inthe
each, r=45frommiddle-dassarea, wateringitand monitoring itsgrowth. Bytheend of the second moment (green walls), only the work memory 2montfs
n=30lowincomearea, 3rdgrade | eperiment, each chidhadonelettuce, whichthey woud showedasignificarteffect testedwith theinversed
Lisbos, Portugal harvestandtake home

number of the Digital Span test (6.64 vs 560 number of
comect seriesp=0002)

10



Table: S1 (continued). Characteristics of included studies: targeted intervention Active travel (n=12)

Brief Outcome (Health, Study
name Participants, behaviors, and/or design label
Author, Characteristics, exposure levels and
year Country Intervention only) Main findings duration
Safe Routesto 9primary schoolsand 5 middle schools Proportion of students walking, and ¢ Improvingsidewalksand crosswalks had a non-significant
School (SRTS) (indudes 9 experimental and 5 control biking combined (Hands-up impact (p=0.058) onwalkingand biking, however,
program schooks) dassroomsurveyand parents’ improvenments were completed latein study period.
~1000-2300students e e Augmentingeducation programs with additional
improvements (i.e, covered bike parking) was assodated with
(McDonaldetal, schoolyear increasesinwalkingand biking of 5-20% points Quasi-experimental
2013) 's: engineering, education, encouragement i
Grade:k8 At engneerng edl.calion encouragemert «  Gradelevelsronglypredictedwaking (Sthto8th) butnat | (onrendomzed)
and enforcement. Engineeringinterventions are biking
Eugene, Oregon, United States usually infrastructureimproverments, such as side-
walk construction, crosswalks, and trafficsignal
improvements. Duration:upto4
years
Adjusted models by school and neighborhood characteristics,
schii)si?; Lﬁﬁf)lg:;?ozs of Comparison: schools without SRTS program walkingand bicyding rose by 1.1 percentage points (o =.002) with
sch;)ol ravelmode byschool eachyear of partidpationin the SRTS program. Engineering
(McDonaldetal, improvementsareassodated withan 18%relativeincreasein Controlled before-
2014) K8 walkingandbicycing. anckafter
Horida, Oregon, Texas,
District of Columbia Duration: 5years

11



Table: S1 (continued). Characteristics of included studies: targeted intervention Active travel (n=12)

Brief Outcome (Health,
name Participants, behaviors, and/or Study design
Author, Characteristics, exposure levels label and
year Country Intervention only) Main findings duration
53 schools Noninfrastructure activitiesand infrastructure Changssinratesofwalking and Statistically significant increases in active travel were observed Before-after
] . interventions: bicyding: in-dass talles fromgrant across projectsin all four states. At school level, all active modes ]
7%6primary school o ) oot applications, dosing project increased from 12.8%t0 198% (p<.001); waking from 88%to Duration: Syears
Si orarasswalk construction, installation i i % i 4 4(o= i
SafeRoutesto | Alaska, Florida, Mississop, Texas, emenent reper s drec coornatr e ;ggyg.c"d'”gﬁom 20% ;ﬁ&ﬁ&@ﬁm
School (SRTS) Wisconsin, and Washington. requessorstEv ® reneren fhiod ners
_ signage, Americans with Disabilties Act ofbicyding
programs United States improvements such as curb auts, bicyde rack
installation, traffic calming/control such as speed
l ’
(Steglg;fta ’ burmps, construction of ashared-use path,
* 14
ﬂi‘.:Js E;Kfaifmmﬁ?;@ bicyde laneinstallation, and construction of
pedestrian overpasses or bridges.
Afederally funded program designedto Walking or cydingto school Moming percent active commuting to schodl in infrastructure projects | Quask-experimental usinga
increase active travel toschool through countsobtainedbystudentself- | and nonHnfrastructure projects were higher thanin comparisonschodls | serial cross-sectional sample
infrastructure and nonvinfrastructure strategies, report for before school (p=1024, p= 013, respectively).
T-COPPETexas whichinduded engineeing project(s) suchas (moming) and afterschool . pretreatment/posttreatmem
Childhood 78elementaryschools sidewalks, crosswalks, and so forth. (aftemoon)commutesindass; | Students from all groups reported more days spertt taking lessons or design
Obesity pradtidng sports during the last week (p < (001). Students from non-
Prevention Policy Basefine: 3315 children Schoolsawarded infrastructure projects Physical activity: numberofdays | infrastructure and comparison schools reported more days with 30min
. of 60’ numberdaysof 30 or moreof dally outdoor physical activity (p<.05). -
Evaluation Grade:4h (h=23) s award ed nonvinfrastructure ‘outdoor: numberofdas | | Duration: 3yearsafter
(Hoelscheretal, Texas, United States projects (1=21) partidpated insportslessons from Modest effects with decrease over time
2016) Comparison: matched schoolswith nofunding d1||drenszrc13$nh(ael|rsﬁa“r2ys”ﬂs'cross— Norvinfrastructure funding appears to have slightly negative effects on

(h=34)

activetravel overtime
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Table: S1 (continued). Characteristics of included studies: targeted intervention Active travel (n=12)

Outcome
(Health,
behaviors,
Brief name Participants, and/or
Author, Characteristics, exposure Study design label
year Country Intervention levels only) Main findings and duration
School TravelPlan Auckiand, NewZealand
(STP)
Percentage point changesin travel modes, with active transport pre-post
I I . increasing by 5.9%:t6.8% when compared tobaseline travel
Acombindtion ofengnegnng edugmon, enforee Handsupsurveysto modes. School rol, year ofimplementation, and baselinevalues Duration: 12t 24months
33elementaryschools encouragement, and policy strategies. Changestothe . - : ,yea htaton,
assesschidtravel predicted engagement withactive transport
(Hindksonand infrastructural environment through implementation of modaltiestoandfom
Badland, 2011) 13631 students crossings, cydlngbolfhgs, speedfeduct]on devicesroad | 4 0 (waking waling
markings,andsignage school bus,andcyding
modes)
56 primary schools Interventionincreased adtive travel from 405%t0 42.2% pre-post
] (OR=2 65)after 3years ofimplementationin small, medium,
(Hincksonetal, 57,056 chidren andlarge schools. Thisincrease was higherin students of high
2011) Grade:0S S0doeconomic,in smallersgz)(;?ls,and inolderchildren (p< Duration:3years
Age:510
SRS CaliformiaSafe 8schooks, Engineering modifications such as sidewalks, arosswalk Theanalysisfound that iving within 250 ft of an SR2S project Pre-post evaluation
RoutestoSchool ) placement and painting, trafficlights, and speed humps ) increased the probability that a child walked to school
Program 1999 caregiverssurveys nearschoolsmakeitsaferfor chidrentowalkorbicyde Modeshifttowalk (coeffident =082, Zstatistic=2)
(Regandet, Grades35 (Parent'sSurvey)
2014) California, United States Duration: 10years
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Table: S1 (continued). Characteristics of included studies: targeted intervention Active travel (n=12)

Outcome
(Health,
behaviors,
Brief name Participants, and/or
Author, Characteristics, exposure Study design label
year Country Intervention levels only) Main findings and duration
Schooltravel 12 schools Interventions were dassified using 4 categories: Percentage of Education was the most widely implemented type of Before-after
plan (STP) 1489 children (1)education, (2) activitiesandevents, (3) students walking, intervention (38.0%). The rate of active transportation )
) Mean age: 85 capital improvement projects, and enforcement | bicyding, or usingany across all schools increased from 43.8% (baseline) to Duration: 1 year
(Bulungetal, Duration: (varied between schools). activemode: Hands- 45.9% (follow-up), d =0.05. Based on the household
2011) Alberta, Nova Scotia, Ontario, o ) up dassroom surveys; survey atfollow-up, the overal rate of active travel at
British Columbia. Canada Capftalimprovementsinduded Household follow-up was slightly different: 37.3% to schooland
removal/trimming of shrubs around schoo) questionnaires 435%fromschool.
improvement of walking route in the immediate reported by parents
areaaround the school, installing 4-way stop, (all active modes
signage, yellow school zone, no parking, sidewalk combined)
repair,and more.
“Tryg og Sikker 25 primary schools “Hard” interventions induded structural changes Anthropometry; Cardiorespiratory fitness decreased in the intervention Quasiexperimental
Skolecykling” (12 control) near the school e g, road surface, signposting, Cardiorespiratory group relative tothe control group (B=-1.45ml )
Baseline: 2,401 children and trafficregulation such as one-way streetsand | fitness Physicalactivity | O2-kg-1:min-1;p<0.0001). No changein recreational Duration: 1year
(Safe andsecure Average 11 yearsat baseline regulation of car drop-off zones. Comparison: beyond transportto cyding, overall, physical activity, BMI and obesity. (nonrandomized)
cydingtoschoo) Grade:4thand 5th schools notinvolved inany physical activity schooland Physical Change inthe number of cyding trips to/from school
(Ostergaardet promotion projects during the study period activityfromoyding; | werenotsignificant (B=0.15rips; 95%Cl=-0.25;0.54)
al, 2015) Copenhagen-Denmark Active travel to school d=002.
Changing Road Smallto medium scale schooHocused Active traveltoschool: | Findings showed no significant increase in active school Before-after
Infrastructure/ 2 schools, Baseline: 123, infrastructure toimprove pedestrian safety. Parents'and children’s travel after the intervention. Rather, areductionin )
Safer Follow-up: 152 children Spedificinfrastructure treatments included: questionnaires; walking for the school journey was observed, witha Duration: 1 year
Communities Year5and8 pedestrian refuge added to existing median Routine tube count concomitantincreasein car travel
programme ~Age:&13 barrier, path upgrade, and removal of cormer andvideocameras
(Smithetal, New Zealand barriertoimprove safe
2020)
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Table: S1 (continued). Characteristics of included studies: targeted intervention Active travel (n=12)

Brief name
Author,
year

Participants,
Characteristics,
Country

Intervention

Outcome
(Health,
behaviors,
and/or
exposure
levels only)

Main findings

Study design label
and duration

School Travel
Plan (STP)

(Mammenetal,
2014a)

(Mammenetal,
2014b)

Canada

53 elementary schools

Age:6-14

7827 questionnaires from
parents of children attending
schools with STP program

Grade:K-8

School travel planning is a mutti-disciplinary, mutti-
sectoral, schoolspedific intervention. Types of
strategies typically emerging from action plans:
educational strategies (e.g, hosting educational
workshops to promote the awareness and
benefits of AST); actvities and events (eg,
organizing AST supervision via walking school bus
schemes); capital improvement projects (eg,
instaling a sidewak or bike rack); and
enforcement initiatives (eg, increased police
presence or crossingguards).

Active travel to school:
Hand's Up survey

Proportion of students
who switched from
driving to active travel
after one year of
baseline (parents’

survey)

At the national level, there was no significant increase in
active travel after one year. Baseline and follow-up data
showed that 27% and 31%of children engaged in active
travel to and from school, respectively. Active travel
ranged post-intervention from a dedline of 26% to an
increase of 23% across schooks.

17% of the sample reported driving less at one-year
follow-up both in the moming and afternoon periods—
83% of this total changed from driving to active travel.

Before-after

Duration: 1year

Cross-sectional retrospectively

post-intervention

Duration: 1year

BMI =Body mass index; HVAC = Heating, Ventilating, and Air Conditioning; CO2 — carbon dioxide; NO: - Nitrogen dioxide; Os -Ozone; PMz2s - particulate matter < 2.5 micrometers; PMuo -
particulate matter < 10 micrometers; MVPA = Moderate to Vigorous Physical Activity; NR = not reported
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