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Introduction

Physical inactivity is a major public
health challenge. In high-income coun-
tries, noncommunicable diseases (NCD),
e.g., ischemic heart disease and diabetes,
are the leading causes of mortality and
morbidity. For physical activity (PA) rec-
ommendations (WHO, 2020), minimum
PA levels for achieving health-promoting
and disease-preventing effects have been
formulated based on scientific evidence.
Accordingly, adults (=18 years) should
engage in at least 150-300 min of mod-
erate-intensity aerobic PA or 75-150 min
of vigorous-intensity aerobic PA or an
equivalent combination of moderate-
and vigorous-intensity PA throughout
the week (MVPA), for substantial health
benefits, and at least 2 days/week of
muscle-strengthening exercise (MSE)
for additional health benefits. However,
the health-promoting potential of ex-
ercise (Warburton & Bredin, 2017) is
not yet fully exploited in societies. Ap-
proximately two-thirds of adults meet
the MVPA guidelines globally (Garcia-
Hermoso et al., 2022). A higher and
continuously increasing prevalence of
insufficient MVPA exists in high-income
countries (37%: Guthold, Stevens, Riley,
& Bull, 2018; specifically for Germany
reaching almost 55%: Bennie, de Cocker,
& Tittlbach, 2021). PA cannot “only”
represent a healthy behavior but plays
a significant role in building a healthy
and sustainable lifestyle (Nigg & Nigg,
2021). When discussing PA promotion,
different dimensions of PA are analyzed:
leisure-time PA (LTPA), sports, occupa-
tional PA, and active travel (AT). This
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paper will focus on the latter due to
the mobility turnaround toward more
sustainable and healthier behaviors, and
subsequent increase in the popularity of
cycling and walking as AT (Hoor, 2023).

AT, meaning muscle powered and
non-motorized locomotion, such as
walking, cycling, inline skating, or
scootering, is further defined as travel
in which the sustained physical exertion
of the traveler directly contributes to
their motion (Cook, Stevenson, Aldred,
Kendall, & Cohen, 2022). Human-pow-
ered locomotion can increase health
parameters, e.g., heart rate and blood
pressure (Larouche, Faulkner, & Trem-
blay, 2016), activate the whole muscu-
loskeletal system to enhance physical
performance (Henriques-Neto et al,
2020), and challenges cognitive pa-
rameters (Phansikar & Mullen, 2019).
Consequently, a sustainable and active
lifestyle comes together in AT (Froberg
& Lundvall, 2021; Maltese, Gatta, &
Marcucci, 2021; Nigg & Nigg, 2021;
Ribeiro & Fonseca, 2022).

In a review of previous literature ex-
amining the associations between AT and
health outcomes, it becomes obvious that
there is a strong focus on children and
youth (e.g., Lubans, Boreham, Kelly, &
Foster, 2011; Voulgaris, Smart, & Taylor,
2019). When examining adults, selected
physical health outcomes, in the sense
of disease prevention, are the main fo-
cus (e.g., cardiovascular disease [CVD]
mortality) (Hamer & Chida, 2008). Re-
search in adults reports potential positive
health effects, but also still inconsistent
findings on whether AT contributes ro-
bustly tobetter and comprehensive health
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outcomes (Dinu, Pagliai, Macchi, & Sofi,
2019). In addition, there is a lack of
thorough examination of subjective and
mental health measures in terms of holis-
tic health. The importance of health pro-
motion factors, i.e., subjective health as-
sessment as well as mental health, are
highlighted from a salutogenic health
perspective (Keyes, 2014). Comprehen-
sive reviews on the associations between
AT and health promoting factors, respec-
tively mental health, cannot be found.

Increased PA is identified as the most
important determinant of health bene-
fits of AT in adults (Mueller et al., 2015).
Until recently, it was not completely clear
whether AT contributes to increasing PA
levels or whether other forms of LTPA
may be substituted (Saunders, Green,
Petticrew, Steinbach, & Roberts, 2013).
The systematic review of Wanjau et al.
(2023) has shown that the vast major-
ity of studies reveal no displacement of
PA in other domains. Rarely (if at all)
could small amounts of compensatory
reduction in PA in other domains be
found. This means that AT can posi-
tively increase overall levels of PA. Dual-
mode travelers (walking + cycling) espe-
cially met, or were close to meeting,
the recommended PA levels of at least
150 min/week, while ‘cyclists only’ met
the guidelines only during spring-fall pe-
riod (Stigell & Schantz, 2015). Also, com-
bining AT with the use of public transport
(PT) can help to meet the PA recom-
mendations (Rissel, Curac, Greenaway,
&Bauman, 2012; Lachapelle, Frank, Sae-
lens, Sallis, & Conway, 2011).

Oriented to the research gaps listed,
and due to the fact that published re-
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Fig. 1 A Flowchart of the identified studies investigating associations of active travel (AT) and health
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search on AT has been growing during
thelastdecade, this scoping review aimed
to update and summarize the existing ev-
idence to answer the question whether
AT is associated with positive—objective
and subjective—health parameters.

Methods

A literature search following the Exten-
sion for Scoping Reviews of the Pre-
ferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA-
ScR) guidelines (Tricco et al., 2018) was
carried out to answer the research ques-
tions.

Inclusion and exclusion criteria

The inclusion criteria for eligibility were

as follows:

1. Study design: cross-sectional and
longitudinal epidemiological studies
or reviews,

2. Considered modes of AT: Covering
distances necessary in everyday life
through cycling, walking, scootering
or inline-skating,

3. Outcome: any health aspects (e.g.,
obesity, mortality, physical fitness,
mental health),

4. Data analysis: analysis of the asso-
ciation between AT behavior and
health,

5. Sample: male and female adults
(=18 years) in Western industrialized
countries with urban infrastructure
and lifestyles comparable to Europe,
to limit the potential of unknown cul-
tural influences on activity behavior,

6. Language: published in English or
German, and

7. Publication date: The importance of
research into AT has risen sharply
and has been intensively researched
in the last few years. Therefore, the
publication dates for this review
have been restricted to the previous
decade, hence, 2013 until 2023.

Exclusion criteria were as follows:

8. Papers not meeting all the inclusion
criteria (1)-(7),

9. Study sample n< 100,

10. Analysis of impact on health solely
through air pollution caused by
traffic,

11. Studies dealing exclusively with
people aged = 80 years of age, and

12. Exclusive focus on e-biking.

The last search update was on 1 Septem-
ber 2023.

Search strategy

The review was embedded in an extensive
literature review with several research
questions, namely on the associations
of AT with health and PA, AT’s envi-
ronmental effects, its socioecological de-
terminants, and participatory interven-
tion options for increasing AT behav-
ior. Therefore, the initial search strategy
refers to all of these aspects (see steps
identification, screening, and eligibility
in @Fig. 1). However, in this paper, the
review presents results for only the asso-
ciations of AT with health.

The electronic databases PubMed,
Web of Science, ScienceDirect, and The
Cochrane Library were searched using
predefined combinations of keywords
sought in the title and abstracts of the
papers. See Appendix (@ Tables 3, 4, 5
and 6) for the detailed listing of all search
terms. The research was complemented
by a manual search (snowball system).

The review protocol was registered in
Open Science Framework (OSF; https://
doi.org/10.17605/OSEIO/2NPRM).

Internal validity

To avoid potential bias and reduce the
risk of excluding studies that met in-
clusion criteria, three investigators inde-
pendently screened titles, abstracts (S.T.,
A.B., S.K.), and full texts (S.T., S.K.) for
eligibility. Disagreements were resolved
by consensus.

Results

Search results and study
characteristics

@ Figure 1 provides a flowchart summa-
rizing the included and excluded papers.
The literature search resulted in 35 pa-
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Abstract

Physical inactivity is a global public health
challenge. At the same time, the societal
transformation toward a sustainable and
active lifestyle can be observed. Active travel
(AT) is one physical activity (PA) domain
and combines healthy and sustainable
daily behavior. However, it is still unclear
whether assumed associations between

AT and health are resilient for objective

and subjective health outcomes. Since
published research on AT has been growing
during the last decade, this scoping review
aimed to update and summarize the
existing evidence. Therefore, a scoping
review was conducted in PubMed, Web

of Science, ScienceDirect, and Cochrane
Library, following PRISMA guidelines. In all,
35 papers including 4,857,918 individuals
(age range: 18-93 years old) were included.
AT is strongly associated with health
dimensions with a great body of knowledge
showing strong associations between AT
and reduced risks for noncommunicable
diseases (NCD), especially in comparison

to non-AT. Thus, AT can play an important
role to prevent the increasing prevalence of
NCD. There is a limited amount of research
available on health-promoting factors and
subjective health. Extracted studies suggest
positive connections with AT. Mostly, cycling
as a form of AT seems to have a more
significant positive association with health
compared to walking. Longitudinal studies
further support and reinforce these findings.

Keywords
Active commuting - Walking - Cycling -
Physical activity - Health

persincluding 4,857,918 individuals. The
16 cross-sectional and 12 longitudinal
studies were performed in the US (8),
the UK (7), Sweden (2), Finland (3),
China (2), the Netherlands (2), and sev-
eral European cities (Denmark, Norway;,
Switzerland, Ireland; each 1). In seven of
the found papers, three reviews included
cross-sectional and longitudinal studies,
two included longitudinal studies only,
and two included cross-sectional stud-


https://doi.org/10.17605/OSF.IO/2NPRM
https://doi.org/10.17605/OSF.IO/2NPRM
https://doi.org/10.1007/s12662-023-00924-4

‘ Main Article

dn-moj|oj buinp
AAD W IS1Y J0j SYSII PISEIIDIP dARY SIaINW
-W0d dAI1De 350p-Y b1y /21e49p0OW pue -M0O7 +

|G Pue HYS 01 pa1e|a1 Ajyeam Ajuo bupjjep +

IINg J9MO| pUB HYS JO S|9A9)
J13ybiy 01 pajejas aie saInwwod buldAd 1abuo +

9|doad
9590 40} |V pue [Ng uaamiaq diysuoiiejal oN O

|Wg uo sduelsip bunjjem Jo 1099 aanebap +
HYS uo ssuelsip buldAd Jo 10343 SA1ISOd +
BuipA>/bunjem ssa|

Y3IM Pa3RID0SSe dJe HYS JI9MO| pue [N g 1YbIH +

ainssaid poojq J1j01SAS I9MO| Y3m paeIdosse 1Y +

SS9UIY Je|NDSEA
-01pJeD 191316 pUE ] JO SUOIIRIDOSSE 3A1ISOd +

HYS 191139
pUE $S1 3SISIP JOMB} YIM PIIRIDOSSE SI 1Y +

£115990 JO ysu J93ealb e

‘HyS 100d y1m pareidosse buijanell sAadeu| +
510128} 3511 J1|0C[RISWIOIPIRD I9MB) 9%0T

Yum parerdosse aleaam Jad sdul buipAd saay) +
SopLId

-3A16143 yb1y ‘uoisuarsadAy ‘A1saqo Jusjeaasd jo
SPPO J9MO| YHM palerdosse st Aousnbaiy bulph) +
HYS yum

pajeiosse AjpAisod aie bupyjem pue buipA) +
Ajiwey

/SPUaL Y1im 10e3u0d ‘A3jeliA Jaybiy ‘HYS poob
pue bupyj|em U9aM13( SUOIIRIDOSSE SAIISOd +
SSaUI|2UO| JO SBUI|3) JoM3) ‘HYS

poob pue BulPA> uUIIM1( SUOIILIDOSSE SAIISOd +
sbuipuy urepy

1591 924>
|ewixewqns ‘ainssaud
poo|q ‘Aiawodoiyiuy

|4 ‘shieis yyeay
|esauab paniodai-§|os

NG

‘yyeay payodal-§|as
(uomnsod

-wod Apoq ‘Aujiqixay
‘yibuays ‘SxueINPUB)
JUSWISSISSE SSAUIY
paseq-Aioieloge]
|\g ‘uoissaidap ‘asea
-SIp [e13]3YSO[NdSnw
/2110gew ‘Areuow|nd
/ie|ndseAolpied
paviodai-§|os

INg
‘yyjesy pariodal-J|as

s212qelp ‘spidi| poojq
‘uoisuanadAy ‘A1saqo
‘INg pa1iodai-y[3s

y3jeay pariodai-j|as

S-IHW pue
#-SSd UOISIaA 1I0ys

‘9¢-4S pajiodai-y|as
ainseaw yjjesH

pavodas
-J19s ‘bulPA) ‘bunyiem

SnLv
Ul 3|NPOJ Y}jesH pue
Huire3 woiy payiodal
-J19s ‘BuIPA) ‘bury e

NdW ul payiodas
-J19s ‘bulpA) ‘bunyem

pavodas
-J19s ‘BuIPA) ‘bury e

payiodas
-J19s ‘BuIPA) ‘bury e

payiodas
-J19s ‘BuIPA) ‘bury e

SoLul
pauodal-|as ‘buiph)y

S1HN ul payodas
-J19s ‘bulpAd ‘bunyem

alleuuon
-sanb 133fo1d y1Svd
BulpAd ‘Buniiem

ainseaw |y

S9|RWDY %/t ‘SIedf 7/
-g| pabe’6og'gLE =u

S9|ews)
%EY ‘(F'TL FS' L) 9
-1z pabe‘sis/=u

S9|eWd) %S ‘sieak
+69-g1 pabe’L 15y =u

S3|eWd) %ty ‘SR 9" |
Fole'e6r=u

S9|eWdy %89 ‘sieak
VILFSEr'SLLL=U
S9|ews)

%S ‘s1eak (S8 F8'19)
S/-Sy pabe‘og/L =u

S9|ews) %St

‘s1eak (ze'TL F9°LE)
¥9-0Z pabe‘osyL =u
S9|RWd} %76 ‘siedk |0
ForIpSl6=U

Soew
-9} %¢G ‘s1ek L1/8¢€
IN£9S€/2088 =U
dn-moj|o4/3uljaseg

a|dwes

UIPIMS

vsn

spueayIaN

vsn

vsn

uspams

vsn

vsn

puepazIMS
A13uno)

(SL0Z-8661)
[euipnyibuoT

(9102-v107)
|euipnyibuo

(6L02-£107)
[euipnyibuoT

|eUOI139s-5501D)

|eUOI139s-5501D)

|eUOI139s-5501D)

|eUOI139s-5501D)

|euUO0I13395-SS01D)

(9102
~t10¢) [euipnubuol
pue |euoi}das-ssol)

ubisap Apms

0¢0¢

€¢0C

Leoe

S10C

€10¢

910¢

810¢C

Leoe

8L0¢C
Jeap

‘e 39 uossyug

‘|e 19 elliaAayd]

‘e 19 seeH ap

‘le 19 ddog

‘le 39 ddog

‘|e 13 pun|biag

‘|e 13 Jabiag

uneig g sefeleg

‘e 9 edus|ed
-e|iny

loyiny

salpnis [ea1bojolwapida ay3 Jo SJ1IsLIdRIRYD

‘ON

L 3|qeL

124 | German Journal of Exercise and Sport Research 12024



Ausodipe

pasnpas yum paieidosse a1e buipAd 1o bumjiep +
9SN-1ed AAISN|IXD 01 dAIIe|2I ANsodipe

Pa5NpPaJ YHM pPa1eIdosse s y4om 03 bulph) +

HYS 40 ybram

-1910 Bulsqg pue |y usaMm1aq suorieosse oN O
s1s19£3-uou

01 9A13e[24 515119AD Buowe ysu 115300 padnpay +
1y-uou 01 aAne|al A1sago

JO POOY1|3Y1| PaSeaI3p YIM paleldosse si |y +
swoydwis |es1bojoydAsd

BupuaLadxa Jo SUOIIINPaI YHM pPaleIDOSSe SI |V +

1d 1y pue buiagjjam
|ed160j0ydAsd ||eI9n0 UDIMIDQ SUOIRIDOSSY +

[9ARI) PIZII010W
yum pasedwod 3yb1amiano bulaq Jo s Jamo +

A[9S19A21 10U INq ‘Y3[e3Y [eIUBW UO |V JO 12343 +
1V JO S|9A3] 193k 9duan|ul A|9AireHau

S0P |Ng 1IN ‘S|9AS] [N 1918] 103 10U S0P |V +
HYS Yyum paieidosse Ajpaiusod sem bulpAd

pue bupjjem ssueisip Jabuoj/auanbaiy alop +
HYS [ewdogns Jo ysu

19yb1y yum pajedosse sem bunnwwiod anIssed +

s19yJewolq

yum pazernosse Ajpaisod bupjjem pue buiphd +
95e3SIp JB|NISEA

-01pJed Y1IMm 3pow Huinwiwod Jo uonedossy +
[9ABI) SAI}DRUOU UBY] 3H041S JIWSYISI JO

YSU J9MO] YuM BulaAd ‘9seasip 11esy J1wsyds! Jo
YSU J3MO| YUM paiedosse a1e bulaAo/bunyiepm +
sbuipuy urepy

anssiy asod
-1pe |e13dsIA ‘1ey Apoq
painseaw A|9A1123(q0

DU
-1RJWINdI ISIeM ‘|Ng

painseaw Ao

-0 ‘y3jeay pajel-4|3s

ZLOHD u1 payiodai-y|as

INg
painseaw A|9A1123(q0

K101U3AU|
Yl|eaH [elusiy w=ll-g
‘INg ‘paniodai-§|9s

snieis
y3jeay pariodai-j|as
(e1Ajes pue

suun ‘poojq ‘yibuans
dub ‘yey Apoq) sains
-eaw + siojedipul
9]K1591| paviodai-§|os

uonisod

-wod poojq ‘ainssaid
poojq Wybiay WbIam
ainseaw YjjeaH

OVdy ul payiodas
-J19s ‘bulpAd ‘bupyiepm

aJleuuonsanb ‘smaia
-191ul {BuIPA) ‘Buyiepm

SdHg ul payiodas

-J19s ‘bulPA ‘bunyiep
uemie| £3AIng

ssaull4 }npy |euon
-eN aw |y panodal
-J19s ‘bulpAd ‘bupyiep
|oued sa3ua1ds |e1d0s
31 10} S3IPNIS 19UIBY|
|euipnyibuo wouy
payodai-yias ‘bunjepm

Aanins

Apn1s 101235 d1jqnd
ysiuul4 woiy paiodal
-J19s ‘bulPA ‘bunyiep

jueqolg
NN woiy payiodas
-J19s ‘bulPAd ‘bunyiep

payodas
-J19s ‘bulpAd ‘buyiepm

ainseaw |y

S9|ews)
%LS ‘s1eak (€81 N)
§9-67 pabe 089/ =u

S9|eWd} 906 ‘sieak
+59-61 pabe‘geoy=u

$9|BW3} %6'8S
‘s1eak (8€'7L F6£8€)
G9-81 pabe’sge’/L =u

S9jews)
%LS ‘s1eak (1'8€ )
S9-0¢ pabe‘6y6'Ls=U

S9|eWd} %6l ‘sieak
+59-G1 pabe ‘gySL=u

S3/ewW3} %8 ‘0L L
F0'9v pabe‘szr'ge =u

69
-0t pabe ‘€68'807 =U

S9jews)
%6Y ‘s1eak (6°St W) v/
-Gepabe’osL'yoL =u

a|dwes

AN

puejay|

AN

uemie]

Spuepay1aN

pueju4

AN

eulyd
A13uno)

|euUO0I13395-SS01D)

|euUO0I13395-SS01D)

(800Z-1661)
[euipnyibuoT

|euUO0I13395-SS01D)

(£102-£007)

|euipnyibuon

|eu0I1339G-Sso4)

|euUO0I13395-SS01D)

(800Z-+002)
[euipnyibuoT

ubisap Apms

810¢

(4414

¥10¢

910¢

0¢coc

€¢0C

€¢0C

6L0C
Jeap

‘|e 39 uoAW

sdi|iyd
R UOosIalseln

‘e 19 uiep

‘le12 oer]

SO/\ 9P 13 U3SD01Y

‘e 13 yejol|jey

‘|1 Jasiey

‘lels ued

Joyiny
(panuiuod)

Ll

oL

Sl

4

€l

4]

oL
‘oN

L a|qeL

German Journal of Exercise and Sport Research 1 - 2024 | 125



‘ Main Article

HId Y61y Laim pazerosse st 1y +

yb1amiano buiaq jo Aljigeqoid syy pue s|ans)
[0431S3|0YD Ul SUOIIINPaI 01 SAINGLIUOD |V +

1 Joj bunyjjem
Y3m palerdosse A|asianul si ainssaid poojq ybiH +

1V 4oy buipA>

YHM PpajeIdosse K|9519AU] d1e 1SS0 pue [9A3]
j01153j0Y uiR104dodi| Ayisuap-ybiy ‘se1aqgelq +
{0435 “UOIDIRJUI [RIPIEIOAW ‘DSEISIP HEeay
£1eU0103 pUE |}/ U9IMID] SUOIIRIDOSSE dAIIRBIN +

sl QAD PUe 1Y U39MI SUOIIRIDOSSY +

9dUIPUI IDURD
J9MO| %/ YHM pa1e1dosse si |\ 1o} bunjiep +
(19Ae1y paziiojow d3eald 03 pasedwod)

192UBD JUSPIDUI JO B1BI PIONP3I %1 | pue ‘Aljel
-10W J32UBD JO d3eJ JIIMO| %9 ‘A}l[e1IoWw gAD JO
9]eJ PaseaIIdP %tz ‘A1ljeriow ssned-||e Jo s1ed
pacnpal %07 © YHMm pajeidosse si |y 1oy bulph) +
Ay[eriow asned-|je Jo

YSH J9MO| B SARY SISINWIWOD Je[nBaIUOU pue ‘qAd
|e1B} PUE JUSPIDUL JO S JSMO| B SARY [3ABI) JO
suJa11ed 3A13DR AIOW UM SI9INWWO0D Je|nbay +

BuipA>-uou

Y3Im pasedwod A31je3ow asned-||e Jo XS Jamo|
Y3IM paleldosse siyaam/uiw 09 01 dn buipAd) +
S9POW dAI1DB-UOU YUM pasedwod |G ul uoldnp
-3J Y1IM pa3eId0osse si bupjjem ul aseanul AjuQ +

dn moj|o} Jeak suo

1€ |Ng 49MO| YUM P31e1DOosSe S| |y 10) BulpAd +
S2INSeaw yljesy pue

Bunjjem ussmiaq suorernosse Juedyiubis oy O
Buiag|am ui sabueyd

Y3IM pa3eld0osse Jou ase bulpAd uj ssbueyd pue
yyjeay [eaisAyd yum pajerdosse jou st bulpAy O
Yijeay [eausw Jaybiy ‘aduss

-ge SSaU{IS JOMO| YLIM paleIdosse si Bbulph) +
sbuipuy urepyy

SAMWNIM woly
HId pPainseaw [esiuip
pue payiodal-§|3s

yy[eay pariod
-31-J19s ‘spidi| poo|q
‘aunssaid poojq ‘|ng
painseaw A[9A1123(q0

uopisod

-Wwod poojq ‘ainssaid
pooq Wybiam 1ybiay
painseaw A|aA1323(qo
‘s919qeIp pa1iodal-)|as

alleuuonsanb
SS44g ul sio1deyysu
AaAD pauiodal-|es

eiep
SNSUSD BIA 3DUBPID
-u1Jadued ‘Ayjerop

pauodai-§|9s

w)sAs uoneslsibay
[1A1D el Anjeio

IWg _uwtoam‘_uu__wm

8-45 ‘8-S
‘8-5Dd payiodai-4|as
ainseawl YyjjesH

Kanins
y3jesHul4 uj payodal
-J19s ‘bulpAD ‘bunyem

SANVHN ul payiodal
-J19s ‘BuIPA) ‘buryem

T-OVd| ut pajiodai
-J19s ‘bulpAd ‘bunjiem

SOV ul parodai
-J19s ‘bulpAd ‘Bunjiem

S1-SNO Ut pariodai
-J19s ‘BuIPAD ‘Bunyem

ueqolg
NN wouy paniodas
-J19s ‘BuIPAD ‘Bunyem

Apnis yyjesH pue
1I35U.) ‘1910 Y Ul
pauodai-y|as bulph)y

paviodas
-J19s ‘buIpAD ‘bunyem

paviodas
-J19s ‘bulpAd ‘bunjiem
ainseaw |y

S9lewdy
%96 ‘s1e3k (5°SS )
+0/-81 pabe ‘0605 =u

S9|BWd) %1 G
‘s1eak (581 FTE'8Y)
08-81 pabe ‘g6l =u

Salew)
%S ‘s1eak (8°6 T 8t)
£9-0€ pabe ‘syyz=u
(SIqe|teAe sjie1sp

9be ou ‘uone|ndod
1Npe) 000'095°L =u

S9|eWd) %/ ‘Siedk + (9
-9| pabe‘op/'v6s =u

S9RWRY 9%TS 'S/

—L€ pabe66/'85E =U
S9|ewdy

%16 ‘s1eak (509 W)
§9-05 pabe ‘(dn-moj|o}
1 Z7/TS1) YOT'ST=U

S9|ewdy
%9'69 ‘s1eah (€1 W)
+09-91 pabe 608 =u

S9|ewdy
%69 ‘s1eak (€1 W)
+09-91 pabe:log=u
sjdwes

puejuly

vsn

KemlioN

vsn

AN

AN

yewuaq

AN

AN
A13uno)

|euU0I13395-SS01D)

|eu0I1339s-Ss01D)

|eUOI1395-SS01D)

|eUOI1395-SS01D)

(9L0t
~1661 eep sns
-uD) |eulpnyibuo

(S10Z-0102/9007)
[eutpnybuo

(€10T-L661/€661)
|euipniibuoy

(2102-6002)
Jeuipnybuo]

(2102-6002)
|euipniibuoy]

ubisap Apms

0¢0c

S10¢

810¢

LZ0c

0¢0¢

810¢C

810¢

€910¢

q910¢
Jeap

‘le 39 usulwwe|

£3]04 3 J9pneyds

‘e 19 Jasiy

‘|e 19 uewlislsd

‘|e 19 uosianed

‘le 3o Jo1ued

‘e 13 pieebialsg

‘|e 32 uonAp

‘|e 39 uonAp
Joyiny

9C

T4

144

174

44

0¢

6l

8l
‘oN

) L3lqeL

126 ‘ German Journal of Exercise and Sport Research 12024



. ly. The studies included in these
s ony nducted mainly in Eu-
T reviews were co China, Japan, Canada,
e ] I 5 rope, Australia, . i f the included
S . el 14 S o ° = Participants o .
¢ £ & ¢ 3 = |z S¢E and the US. Pa ars old, with
= [ = © = = < . + ye ?
2 SO = g o 2, ,ERS studies are mostly 18+ y t for
° S 3 S 38 - g 829w rs old. Excep
< <] S @ < L9 T Ea5m ting at 16 yea .
s = = 2 s £ £9 3 T ad some starting ly, Vaara, Vasankari,
£ = = < 0 m© 5 - n >
2 = 2 a =4 85 25 g one study (men only, s 2020),
= B e £ 23 2 S 22 8% lholm, Koski, & Kyroldinen,
= = & = Q & S X2 olm, > 1
3 5 2 2 22 © o3 2c¢c Foge le and female
= 2 o ] 25 3L 5SS S igated male an
© < o 5 =23 —~c - C© =] 1 studies 1nV€Stlga
g 8 o @ 88 E£§ swm>oL all stu f travel were
S 3 ) e O ®© < o 92 @ g . ted mOdeSO
2 e v B a - g 905 9% It InveStlga ;
a a < ] FAS) c @ 2w o adults. ) walklng
> 8 x40 o5 583 ecg . cling (30 papers),
T 3 3% 8§55 sfegsE walking and? §n1Y(3)inc0mParison
= @ o L w» © O > - cycling e
Z ¢ E2E82ex 3 o U2 3 only(2), orcy ddition
5= =) = < s . In additi >
&8, 2 w8 2 g @ s 2 "é 5 e §g to non-active travel mOd?S' d five of
SElvuwd o =gy 2 =0 = 2=3v ingle studies an
= | o £ < <o L = > 8 single
228 s £ E=¢ S0k g2 < q%j*g;g 16 of the 2 mﬁared AT to car travel
RS E 85 =235 89% — 9 o> the reviews co ec-
AR E A RS N +5 5257 : ivate transport, resp
S Y8 ¥8F75087%%8¢ ¢35 8¢ or motorized Prlvate.ﬁ fqparisons to
S < ¢8> . ecific co
o . B & 2ETE tively, or made sp it is not clear
Ty o5 g3 5283 her papers, it is
Sedzfgs 225 £829 PT. In the other p differentiated from
:s'*—cu“_.— T o ® T ol AT is differen:
Y8 Esyu 5= . 93 i t extent . :
5 é S5 T 288 2322 28 é 2 fohe bility modes. Besides walking
a2 T 8 & £ © — B < her mobi ’ f
b S Rmeo g S D g S=zX o £ othe her ways o
El3z2283 € Sg¢s sz 258 ing, there were no othe
£ g.g_cz,g:u oS358 2z 8% 2 and cycling, . rs
285 o T>2%5 2T YU C . ligible papers.
-1=‘-‘§~E.90-c o $a 2S2 v i igated in the elig
= NESESNO! < > 2 0o <= ~g:z TaneStlga .. -
§ 55292 ¢% = wsaa § mEea A in characteristics of the stud
T oa5=C8 u"’\u‘_%g'_g The main ¢ . bles 1and 2 and
“ T2 . resented in O Table
ol o 0 “«°s5do 1es are p |
_— e = ~ T — - .
4 o< ) % g ] summarized below. between AT and
e £ 222 iations be
c o= £ % E ] The associa . ivel
= > c = have been intensivi y
RS Y S ETR= Ith parameters ha
= 5 O L s5°% healt p not
3|V 2 g E_CJ—'(U*—" there was
] £ £ = = = owever, .
§ £ = 2 ? £3g € researched.  H ibution between objec-
£ e ; i
E|Z s e SfsEc balanced distribu
c Q = = £ o a . . arameters.
E209 — Sc=2x8 . d subjective health p )
R Dgog 2 tive an nd seven reviews
- | © = = o o £ . ies a
A o g 9 = 22 5 Nineteen studie . biective pa-
S N $ S 8 Q 'tionswlthoje
] - <2 ARNEZ 3 essed associa ivel
: g\ S % I = & z ass : diovascular reSPeCtlve y
~ “ vo\ S22 s 2 rameters, 1.e., car ‘ and diabetes
o 3 S &5TE 52 2 diometabolic diseases 1
S e s 2ES%a% car 0, 23-25, 27, 28, 30, 32-34)!,
o N} M X S5 90 1 =25, 5
s R E | F 258828 (3, 6,9, 10, osition (3, 4, 5,
NI Il R . d body comp
£ = < © S-S yE® obesity an 31,
A< 6 I55235 17,19, 24, 25, 27, 29,
v = - = >
< S £883 7, 14, 16, 17,19, 22), cancer (22, 30),
s 2% 5 5 < 35) mortallty (20’ > d
2E5x23g ’ . in general (5), an
> g °a :‘; 24 chronic diseases 1). Only eight
Ak = by hysical fitness (6, 27, 31). :
2|s S g25cyg¢ P }:i d one review assessed subjec-
£ =85 ies an
S|E R studies a ntal and
2 e s 3 eters, e.g., me
o9 =y ive health parameters, 8
_ v8 =% <o tive 15, 16, 18,
- g TIZEEF elf-rated health (1, 2, 7, 13, 15,
= 5 gg2iynd °
=
25 : FE€8 g R 26, 33).
AR “n &= % 2 £ Z di se
& a 252820 . ase-
3|3 S 258528 Associations of AT and dise
© 35 ©
|8 c - B H meters
b S528%8Y preventing para
2T 225 4 ould be
@ T = . iati C
T3 2 e 3 < 1, positive assOCIatlon_s A
© >0 In general, p
= V-2 ETE ng d chronic diseases
(S R =£528 9 found between AT an ific disease-
Qo & = s = : €Clc
= | 2T o 3 % [ (5). When looking at Spt g associa-
=5 o . i stron
g2 8¢ § preventing parameters,
— . T3 Eox
g = 82s92% in the following
—= ] 2w T a ; sesin
cME - ItE et andtehe ey o e papes
s KE [ T dg2q9¢ t correspond to the numbe
SRR & Enc E2 tex bles 1and 2.
AR SSEXSE from@Ta
@ © =9V
2 o N
]
-




‘ Main Article

Table 2 Characteristics of the reviews

No.

29

30

31

32

33

34

35

Author

Brown
etal.

Dinu
etal.

Hen-
riques-
Neto
etal.

Lorenzo
etal.

Peruzzi
etal.

Saun-
ders
etal.

Xuetal.

Year

2017

2019

2020

2020

2020

2013

2013

Study de-
sign of in-
tegrated
studies

Cross-sec-
tional and
longitudinal

Longitudinal

Cross-sec-
tional

Cross-sec-
tional and
longitudinal

Cross-sec-
tional and
longitudinal

Longitudinal

Cross-sec-
tional, sys-
tematic
review

Country

Australia, France,
Netherlands, New
Zealand, Norway,

Poland, Spain, Swe-

den, Switzerland,
UK, USA

China, Denmark,
Finland, France,
Germany, Ireland,
Japan, Switzerland,
UK, USA

Finland

Canada, China,
Japan, Norway,
USA

Australia, Denmark,

UK, USA

China, Denmark,
Finland, Japan, UK

China, Sweden

Sample

n=430,440
(5 reviews,
18 studies),
aged 15-
75 years

n=531,333,
aged 15-
93 years

(23 studies)

n=781,aged
18-90 years
(1 study)

n=107,222,
aged 18-
79 years

(10 studies)

n=382,435
(9 studies),
aged 18-
90 years

n=139,537
(11 studies),
aged 20-
93 years
n=26,088
(3 studies,

1 review),
aged 15+

AT
measure

Walking,
Cycling;
self-re-
ported

Walking,
Cycling;
self-re-
ported

Walking,
Cycling;
self-re-
ported

Walking;
self-re-
ported

Cycling;
self-re-
ported

Walking,
Cycling:
self-re-
ported
Walking,
Cycling:
self-re-
ported

Health measure

BMI, waist cir-
cumference, body
composition

All-cause mortality,

CVD mortality,
diabetes, Cancer
mortality, Heart
failure, stroke, CHD

Cardiorespiratory
fitness (VO,max,
heart rate, BMI,
waist circumfer-
ence)

Waist circumfer-
ence, blood com-
position, blood
pressure

Hypertension,
diabetes, dyslipi-
demia, metabolic
syndrome, is-
chemic heart dis-
eases, heart failure,
mental illness

Blood pressure,
lung function,
blood composition

BMI, blood com-
position, blood
pressure, SRH,
mental health

The sample size n of the selected reviews only includes studies that fulfilled the inclusion criteria of this review
BMI body mass index, CHD coronary heart disease, CRF cardiorespiratory fitness, CVD cardiovascular disease

+ positive associations, — negative associations with health parameters, O neutral associations

Main results

O Evidence of an obesity effect of AT
behavior is inconclusive and potential
BMI effect is relatively small

O No association between AT and CVD
mortality, cancer

+ AT reduces risk of diabetes by 30%,
risk of mortality by 8%, risk of CVD by
9%

+ Cycling commuters have a lower
risk of all-cause (-24%) and cancer
mortality (-25%)

+ AT has positive association with
fitness

+ Cycling has a positive relationship
including increased physical perfor-
mance

+ Walking has benefits of a smaller
waist circumference, risk of abdominal
obesity, lower blood pressure, hyper-
tension

O Minimal to no evidence to suggest

a relationship between walking and
metabolic measures (high-density
lipoproteins, triglycerides, hypertriglyc-
eridemia, fasting glucose, diabetes,
cardiometabolic syndrome)

+ Cycling has benefits of reduced risks
of CVD, obesity and cardiometabolic
diseases, depression

+ Cycling has benefits of improved
mood

O Modest benefits of all-cause mortal-
ity/cardiovascular outcomes

O Small effect on diabetes prevention

+ Inverse association between AT and
body weight

+ Walking is associated with lower
probability of dyslipidemia

+ The likelihood of hypertension in-
creased along with time of AT
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tions between AT (walking and cycling)
and reduced risk for cardiovascular and
cardiometabolic diseases were found (3,
6, 9-11, 21, 23-25, 27, 28, 30, 32, 33).
Cycling as AT revealed health advan-
tages in some studies (3, 24, 30, 33),
while walking was not inversely associ-
ated with clustered cardiometabolic risk
(27) but helped to lower blood pressure
and hypertension (24). The existing lon-
gitudinal studies and reviews strengthen
the hypothesis of the health advantage
of cycling as AT. They showed signifi-
cant impacts of cycling on cardiovascular
and cardiometabolic diseases (10, 11, 30,
33) as well as on more critical objective
health parameters, such as lower risks of
mortality (all-cause 20%, CVD 24%, can-
cer 16%) and cancer (11%) (20, 22, 30).
In longitudinal studies, walking as AT
was found to be associated with reduced
risk of mortality as well, but the risk re-
duction was much lower than in cycling
(all-cause mortality 8%, CVD 9%, cancer
7%) (22, 30). Regarding the distance, AT
walkers covered between 0.4km (short-
term) and 9.7 km (long-term) on average,
and cyclists covered 1.3km (short-term)
and 10.8 km (long-term) (22). Hazard ra-
tios suggested commensurate effects on
health in favor of distance but not mode
(7, 22).

Compared to these parameters, the as-
sociation of AT with overweight/obesity
is not as clear. The majority of the papers
(12 papers) showed small but positive as-
sociations between AT (walking and/or
cycling) and parameters of body compo-
sition, in particular lowering the risk of
obesity (3, 4, 8, 11, 14, 17, 19, 24, 25,
27, 33, 35). This was especially apparent
in comparison to non-AT modes, e.g.,
travel with car/motor vehicle/PT. How-
ever, four papers showed no clear associ-
ations, especially when looking at being
overweight in general opposed to being
obese (7, 16, 29, 32) and one paper (13)
showed no association between AT and
being overweight or obesity respective,
which means that the evidence for an
effect of AT on obesity is still incon-
clusive (29), and it could not be deter-
mined whether walking or cycling are
more powerful as AT. Some longitudi-
nal studies showed that walking could
reduce waist circumference and the risk

of abdominal obesity (32), while others
showed that cycling as AT may reduce the
risk of obesity (33). Other studies found
positive effects of AT on BMI for both
travel modes (8), but no rehabilitative ef-
fectfor obese people. Furthermore, being
overweight or obese was assumed to de-
crease bicycle use (7). Finally, walking
distance has a positive impact on BMI,
as indicated by a study where individuals
who walked atleast 3 km per day were less
likely to be obese compared to non-ac-
tive commuters (15). Among individuals
who cycled exclusively, there was a corre-
lation between commuting distance and
body fat, but not for walking (16).

Associations of AT and health-
promoting parameters

Both walking and cycling were associated
with greater cardiovascular (6) and physi-
calfitness (6, 27) and this relationship was
particularlyvisiblein the case of cycling as
AT (27,31). Nolongitudinal studies were
identified which support this outcome.
Most of the studies assessing subjective
health parameters indicated a positive
association with AT (2, 8, 12). In par-
ticular, cycling was linked with positive
mental health cross-sectionally (26) as
well as longitudinally (1, 18), and only
one study could not find any associations
between AT and self-rated health (16).
The health promotion significance of cy-
cling as AT, increasing with distance, also
becomes clear (7). Other investigations
gathering distance data did not draw any
conclusions with regard to health (31).

Discussion

This review investigated the existing lit-
erature over the last decade (2013-2023)
that examined associations between AT
and general health parameters. Our re-
view revealsboth a growinginterestin the
health impact of AT but also an inconsis-
tentlandscape in terms of research meth-
ods and designs. On the one hand, there
has been a noticeable increase in lon-
gitudinal research and reviews over the
past decade, with 12 longitudinal stud-
ies and seven systematic reviews identi-
fied. In addition, there are three reviews
that combine longitudinal and cross-sec-
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tional studies. However, it is worth not-
ing that cross-sectional studies continue
to be prevalent, with 16 conducted in
the same time frame. In response to the
research question, data largely indicate
that AT has significant associations with
several health parameters, but the asso-
ciations are partly dependent on travel
mode and/or type of health parameter.

Most of the studies target objective
parameters, e.g., cardiovascular and car-
diometabolic risks, particularly diseases
which are of central importance for pub-
lic health (Zemedikun, Gray, Khunti,
Davies, & Dhalwani, 2018). In this
review AT proved to have inversed as-
sociations with both cardiovascular and
cardiometabolic risks.

The available longitudinal studies
make clear that cycling has stronger
disease-preventing effects than walking
(Dinu et al., 2019; Peruzzi et al., 2020;
Patterson et al., 2020; Mytton, Panter,
& Ogilvie, 2016a). This is physiolog-
ically explicable since cycling evokes
a higher cardiovascular load and there-
fore leads to a higher MVPA (Vaara etal.,
2020). Thus, engaging in PA of suffi-
cient duration and intensity can lead to
improvement in cardiometabolic health,
which is not given in walking only.

However, walking may have some
beneficial health effects. If certain con-
ditions are met, walking can have sig-
nificant impact on disease prevention.
Reduction of cardiovascular diseases
through AT is shown longitudinally
regardless of mode and dose, when in-
vestigating individuals with sedentary
work lifestyles, inconsistent exercise rou-
tines, a history of being overweight or
obese, and low physical fitness levels
(Eriksson et al., 2020).

However, when summarizing the in-
formation out of cross-sectional and lon-
gitudinal studies about the prevention of
obesity, theassociations withand impacts
of AT on obesity prevention are weak and
inconsistent, so no robust conclusion can
be drawn. Also, the inverse effect does
exist, meaning that increased overweight
is negatively connected to bicycle use (de
Haas, Kroesen, Chorus, Hoogendoorn-
Lanser, & Hoogendoorn, 2021) and BMI
does have a negative influence on walking
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behavior and later levels of AT (Kroesen
& de Vos, 2020).

AT does also provide benefits to re-
duce even more serious health problems
like cancer or mortality risks. Inversed
associations between AT and chronic dis-
eases like diabetes were observed (Bopp,
Kaczynski, & Campbell, 2013; Dinuetal.,
2019; Saunders et al, 2013). Regard-
ing mortality and cancer, cycling evokes
stronger effects than walking only (Pat-
terson et al., 2020; Dinu et al., 2019),
which is in line with previous research
(Shepard, 2008).

Besides the risk reduction of diseases,
AT isstronglyassociated with health-pro-
moting parameters like physical fitness
(Bopp, Bopp, & Schuchert, 2015; Riiser,
Solbraa, Jenum, Birkeland, & Andersen,
2018; Vaara et al., 2020; Henriques-Neto
etal,, 2020). Only cross-sectional studies
could be found on this health outcome,
and additionally, the question, whether
walking or cycling have a stronger re-
lationship with fitness has not yet been
consistently answered.

Fewer subjective than objective per-
spectives were gathered, but an increase
of papers during the last five years is no-
table. The literature could confirm lower
feelings of loneliness, more time spent
with family and friends, and higher vi-
tality after AT (Avila-Palenciaetal., 2018;
Tamminen et al., 2020), but the research
was not fully consistent. Longitudinal
effects of AT on self-rated health were
found for cycling only (de Haas et al,
2021; Mytton, Panter, & Ogilvie, 2016b).
Also, the authors highlighted that the
effect of cycling on self-rated health is
stronger than the reverse effect, and that
those effects increased with travel dis-
tance. Avila-Palencia et al. (2018) also
found positive associations of car travel
on lower feelings of loneliness and Mas-
terson and Phillips (2022) did not find
any associations between AT and self-
rated health.

Strengths and limitations

The strengths of this scoping review in-
clude the large databases searched, the
large samples, and the holistic health ap-
proaches. Due to the variety and dis-
tribution of participants included in this

review, risks of selection bias—which of-
ten occurs in intervention trials—are not
expected to be present. Our scoping re-
view can therefore help to give a broad
overviewandidentifytrendsand research
gaps. The extracted longitudinal studies
help to foster such trends and allow infer-
ence of causal directions, i.e., the impact
of AT on health, with the use of large
sample sizes.

The scoping review also has some lim-
itations. Including cross-sectional data
is the main limitation since only asso-
ciations and hints on evidence can be
revealed. Based on the cross-sectional
data, this review cannot answer the ques-
tion if AT leads to improved health or
if rather healthier individuals are more
inclined totravelinanactive mode (Kroe-
sen & de Vos, 2020). Also, we identified
some measurement and methodologi-
cal issues. Numerous self-reported mea-
surement tools such as questionnaires
were used, which minimizes the objec-
tiveness of the outcomes to a certain ex-
tent. No research gathered data of types
of AT other than walking or cycling.
Furthermore, there were inconsistencies
in how AT was compared to non-active
modes of travel, i.e., car or other motor-
ized travel, or PT, and the categorization
of AT across different studies (i.e., yes/no
vs. minutes of AT with certain thresh-
olds).

Conclusion

Active travel (AT), e.g., walking and cy-
cling, can enhance several health param-
eters such as lowering the risk of obesity
or result in greater cardiovascular and
physical fitness. Therefore, AT can serve
as a contribution to enhancing public
health.

Still, not enough research has been
done to disentangle which mode of
AT is the best for health, but cycling
does appear favorable when it comes to
health benefits. It is also unclear whether
health-promoting parameters or subjec-
tive health can be influenced in the
same way as disease-preventing factors.
Further longitudinal research is strongly
recommended. Nonetheless, in times of
increasing prevalence of noncommuni-
cable diseases (NCD), world inactivity,
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and the need for societal transformation
toward more sustainability, AT can play
an important role in addressing these
challenges.
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Appendix

Search terms

Table3 Web of Science
Search Term (Core Research)

Tl = (“active transportation” OR active commut* OR walk* OR bik* OR bicycle* OR pedestrian*) AND T/ = (“physical activity” OR “physical activity rec-
ommendation*” OR “physical activity guideline*” OR “health” OR “health benefits” OR “health effects” OR “health outcomes” OR “mental health” OR
cardiovascular OR overweight OR body weight OR fitness OR “sustainability” OR “greenhouse gas emission*” OR “air pollution” OR “environment” OR
infrastructur* OR “participatory intervention”) NOT T/ = (animals OR child* OR kid* OR minor* OR youth OR adolescen* OR teen* OR teenager* OR dis-
abled OR school OR biological transport OR “substrate cycling” OR Amikacin OR “chromosome walking” OR Dandy-Walker-Syndrome OR therapy OR
physiology OR ergometer OR exercise test* OR exercise OR treadmill OR gait OR cell* OR cell membrane* OR membrane* OR ATP OR “social distancing”
OR nurse OR patient OR tourism OR tourist OR food OR nutrition OR diet)

Filter

Year: 2013-2021, Language: English and German; Article Type: Review, Article, and Data Paper

Search Term (Updated Research)

Tl=("active transportation” OR active commut* OR walk* OR bik* OR bicycle* OR pedestrian*) AND T/ = (“health” OR “health benefits” OR “health
effects” OR “health outcomes” OR “mental health” OR cardiovascular OR overweight OR body weight OR fitness) NOT T/ = (animals OR child* OR kid*
OR minor* OR youth OR adolescen* OR teen* OR teenager* OR disabled OR school OR biological transport OR “substrate cycling” OR Amikacin OR
“chromosome walking” OR Dandy-Walker-Syndrome OR therapy OR physiology OR ergometer OR exercise test* OR exercise OR treadmill OR gait OR
cell* OR cell membrane* OR membrane* OR ATP OR “social distancing” OR nurse OR patient OR tourism OR tourist OR food OR nutrition OR diet)
Filter

Year: 2021-2023, Language: English and German, Article Type: Review, Article, and Data Paper

Table 4 The Cochrane Library

Search Term (Core Research)

(active transport* OR active commut* OR active travel OR non-vehicle OR non-motor* OR bicycl* OR bik* OR pedestrian OR cycl* OR walk*) in Record
Title AND (“physical activity” OR “physical activity guideline*” OR “physical activity recommendation*” OR health OR health benefits OR health effects
OR health outcomes OR “sustainable” OR sustainability OR “greenhouse gas emission*” OR “air pollution” OR “environment” OR “infrastructur*” OR ur-
ban OR intervention* OR “participatory intervention”) in Record Title NOT (animals OR child* OR kid* OR minor* OR youth OR adolescen* OR teen* OR
teenager* OR disabled OR school OR biological transport OR “substrate cycling” OR Amikacin OR “chromosome walking” OR Dandy-Walker-Syndrome
OR therapy OR physiology OR ergometer OR exercise test* OR treadmill OR gait OR cell* OR cell membrane* OR membrane* OR ATP) in Record Title

Filter
Year: 2013-2021, Language: English and German
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Table5 PubMed
Search Term (Core Research)

(travel OR transport OR commut* OR transport mode* OR commuting behav* OR travel behav* OR active travel OR active transport* OR active com-
mut* OR non-vehicle OR non-motor* OR bicycl* OR bik* OR pedestrian OR cycl* OR walk*) AND (physical activit* OR exercise OR leisure time physical
activit* OR leisure activit* OR physical activity guideline* OR physical activity recommendation* OR health OR health impact* OR health outcome* OR
health benefit* OR health effect* OR health status OR physiological health OR physical health OR mental health OR psychological health OR mortality
OR cardiovascular disease OR cancer OR diabetes OR obesity OR body weight OR fitness OR physical function* OR green OR sustainable OR sustainabil-
ity OR environmentally friendly OR environment-friendly OR eco-friendly OR environmental friendliness OR eco-friendliness OR greenhouse gas* OR
greenhouse gas emission* OR global warming OR air pollution OR pollution OR neighborhood OR neighbourhood OR environment OR “natural envi-
ronment” OR “built environment” OR “physical environment” OR “urban environment” OR “suburban environment” OR “street environment” OR “travel
environment” OR “road environment” OR “objective environment” OR infrastruct* OR urban planning* OR urban design* OR walkability OR pedestrian-
friendly OR city planning* OR social environment OR personal environment OR intervention* OR “participatory intervention*” OR “collaborative inter-
vention*” OR “cooperative intervention*” OR “collective intervention*” OR “collaborative planning*” OR “cooperative planning*” OR “collective plan-
ning*” OR collaboration* OR cooperation* OR co-creation* OR promot* OR plan* OR communit* OR citizen* OR “member of the public”) NOT (animals
OR child* OR kid* OR minor* OR youth OR adolescen* OR teen* OR teenager* OR disabled OR school OR biological transport OR “substrate cycling” OR
Amikacin OR “chromosome walking” OR Dandy-Walker-Syndrome OR therapy OR physiology OR ergometer OR exercise test* OR treadmill OR gait OR
cell* OR cell membrane* OR membrane* OR ATP OR “social distancing” OR food OR nutrition OR diet OR patient* OR nurse* OR tourist* OR tourism)

Filter
Year: 2013-2021; Language: German and English; Target group: adults >18 years, and human species
Search Term (Updated Research)

(travel OR transport OR commut* OR transport mode* OR commuting behav* OR travel behav* OR active travel OR active transport* OR active com-
mut* OR non-vehicle OR non-motor* OR bicycl* OR bik* OR pedestrian OR cycl* OR walk*) AND (health OR health impact* OR health outcome* OR
health benefit* OR health effect* OR health status OR physiological health OR physical health OR mental health OR psychological health OR mortal-
ity OR cardiovascular disease OR cancer OR diabetes OR obesity OR body weight OR fitness OR physical function*) NOT (animals OR child* OR kid*

OR minor* OR youth OR adolescen* OR teen* OR teenager* OR disabled OR school OR biological transport OR “substrate cycling” OR Amikacin OR
“chromosome walking” OR Dandy-Walker-Syndrome OR therapy OR physiology OR ergometer OR exercise test* OR treadmill OR gait OR cell* OR cell
membrane* OR membrane* OR ATP OR “social distancing” OR food OR nutrition OR diet OR patient* OR nurse* OR tourist* OR tourism)

Filter

Year: 2021-2022, Language: German and English, Target group: adults > 18 years, and human species; Article type: Clinical Study, Clinical Trial, Com-
parative Study, Controlled Clinical Trial, Multicenter Study, Observational Study, Pragmatic Clinical Trial, Randomized Controlled Trial, Review, System-
atic Review, Clinical Trial (Veterinary), Validation Study, Observational Study (Veterinary), and Twin Study

Table 6 Science Direct

Search Term (Core Research & Updated Research)

1) Impact of AT on PA

(active commute OR active transportation) AND (“physical activity”) NOT (school OR pilots OR minors OR cell OR patients OR noise)

2) Impact of AT on Health

General Health: (active commute OR active transportation) AND (“health”) NOT (school OR pilots OR minors OR cell OR patients OR noise)

Cardiovascular Health: (active commute OR active transportation) AND (“cardiovascular”) NOT (school OR tourist OR animals OR cell OR patients OR
noise)

Mortality: (active commute OR active transportation) AND (“mortality”) NOT (school OR tourist OR animals OR cell OR patients OR noise)

Health Outcome: (active commute OR active transportation) AND (“health outcome”) NOT (school OR tourist OR animals OR cell OR patients OR noise)
Mental Health: (active commute OR active transportation) AND (“mental health”) NOT (school OR tourist OR animals OR cell OR patients OR noise)
Obesity: (active commute OR active transportation) AND (“obesity”) NOT (school OR tourist OR animals OR cell OR patients OR noise)

Filter

Year: 2013-2021, Language: English and German; Article Type: Review Articles, and Research Articles

With Science Direct, the original search term cannot be entered, since only a maximum use of 8 Boolean operators is allowed. Therefore, the term had to be
divided into several components, especially in the research area of health impacts
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