‘ ") Check for updates

EE pISSN: 1226-7147, elSSN: 2383-9171 Joumnal of Korea Planning Association Vol 61, No.3 (2026)
1“ !| https://doi.org/10.17208/jkpa.2026.06.61.3.76 HEI=E - EAIAEE S| X 2EAE, H61H M3 pp.76-100
s |

TS0 Y= vlA= 7= 840 FAN T
SRRl dizt A Z2RHE

A Systematic Literature Review of Constructs and Measures of Street
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Abstract

In a broader shift in urban planning paradigms toward pedestrian-friendly street environments, this study systematically
reviews empirical studies that examine satisfaction in relation to street environment elements, with a focus on how key
constructs are conceptualized and operationalized. Following PRISMA guidelines, 1,770 studies from Korean academic
databases were screened, yielding 48 empirical articles that met the inclusion criteria. The selected literature was analyzed
by categorizing street elements into physical elements (sidewalk, road, building, and environment), quality elements
(tidiness, safety, placeness, complexity, aesthetics, accessibility, and convenience) and computer vision-based elements.
The review revealed that key determinants of satisfaction varied by the type of satisfaction measured (overall, walking, and
user) and street type (residential, commercial, and mixed-use). Overall and walking satisfaction were primarily influenced
by physical and qualitative factors such as sidewalk condition, tidiness, and safety, while user satisfaction was more
associated with aesthetic and functional features like building design, signage, and accessibility. Residential streets
emphasized basic maintenance and pedestrian comfort, whereas commercial and mixed-use streets reflected a broader
range of concerns including visual appeal, convenience, and diverse amenities. The analysis also noted considerable
inconsistencies in measurement methods, highlighting the need for systematic measurement frameworks. These findings
are expected to serve as valuable resources for future academic research as well as pedestrian-friendly street design.
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HOAA H24, di5alE o8 HA Fol Qlet. o]zt M
E& Cervero and Kockelman(1997)¢] A|AIE 3D 7/IEE
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£ 97 PRISMA (Preferred Reporting Items for System-
atic Reviews and Meta Analyses) 7lol =&kl (Moher et al.,
2009)° @t AEY =E52 AN AHstHEdE »
Fx). PRISMAE AAH EAAE U vleb2ae] £9/4d 4 A
WS gEs7| fal QAN Ak Bal 2 es, Ozt
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A, diE B0, ‘AN 719= i Ea W AEA 7= A
9 22 A3 27AE0] DRYEE Aolal9l7] miief £ a5t
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L AAER OR WA HE2dE 17 FHoz oY
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Records identified through Additional records from
database searching (n=2,726) other sources (n=6)

' '

Records after duplicates
removed [n=1,770)

- Exclude records through the title and
abstract screening (n=1,518)

o) - Exclude recerds nat including satisfaction-
7| related factars (n=116)

- Exclude records that is nat journal articles
such as reports or conference paper (n=7)

Records after irelevant
records removed (n=129)

- Exclude recerds related to the development
of indices where the satisfaction variable is
» inappropriate or unavailable (n=37)

- Exclude records where the study area is not
‘street’ but specific area or space (n=34)

Full-text articles assessed
for eligibility (n=56)

- Exclude records that the measurement scale
of the satistfaction variable is a semantic
o differential scale (n=4)

- Exclude records that published before the
2000s {n=4)

Final studies revi
(n=48)

a8 1. PRISMASEZ
Figure 1. PISMA flow chart
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7I2373E sk iRt 85T BRisle 2 dolA=
M2 54 9 Bk #%t Fue AFAHEwing et
al., 2016: Moudon and Lee, 2003: 24&-d323], 2011)2+
o] AFolx L8 F2 71237 H7HET(IMI, MAPS,
PEDS, SPACES)E #a3te], A7 7122 5913 940t H3 a8
A8 BRI A, EP3] aae] did Mg A s E=AA
Ao} gHAde s Bopoll A F2 B85 FeiE(form) % 75
A(function) 7-Gero, 1990: Ma et al., 2023)°l| Wzt 553}
3on, 24 FHEE AR ERE TR B 39, 3],
AT, A, AL F, Fol, Q42 )5t AE didy =RolA
743 N 7128 845S ofF Al Bl siREs) B
o] FeF] S A= B FEj(EARED], FEEP=E F), ¢
WEZAAA =, A ), Aei(EE A, ] A 5), BAL &
(HE Z B2 W3 F) ol dA@EHL P2 HE P
O] 7/ AIFEFE 8t B9 7153 SHolAl= 284
ACIRS 4, WA ), FEAECIES, 3 5), HYAEM
A, 2H471% B, FHANH@DRE, A7), A (%
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T Y BFME, ols &0] F)o2 FHE3Iglt) 20 He
ZHAN e 2 Fe(E2 ¥, 22 Jg Y H(E=R F,
Az4 F)E FESIGAL, 7163 SHolM = AFA AEEEF
AEU A, g5 5), s AHHSEAE, k2 &
8 5, LT AXMEIAEFE, ABHEY B), AL @
SARAA, UHEAT F), FARAEEFEAE, =HFA 5),
AFEHEINE, AeAF 5, AFFAHEUTA, FALTE
B2 stk 459 A%, FHA SHA= A8 e
E gy, 434 5), 9T A=, YA 3), wol(HE &I,
S 9, A 27], vid 5), S E(SEIE, v
Y BE 8L, 7153 SN = A8 FE(HE8E B),
A5 AEYOIEY JEY, AFE MY o= TR &
A< 33 FHoM = A ABADEE, $3 5. 7153 &
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259, ¥ 247129, 43 52 3

7129 A3 24-= 7120 A4 A EA X FEER A
=], #24(Tidiness: TI), &4 (Safety; SA), F4J(Place-
ness: PL), Au]/d(Aesthetics: AE), H4(Accessibility:
AC), H9/(Convenience: CO), E&4(Complexity: CX)
o] 77 B2 AlESsgit, ol=gt A4 a40 HR=HE W
2 E8oA A 245 2% 5 B ople, &84 a4
B2 FAE 8900 e (B 809 st ekl
t}, ol2fg et BAsly AR o ERENA ot 8o
o &5 AA7E U oU, FARE HEE FHoE #9770
= At dE 501, 45 EdelA @A o2t ¥yt
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H2 AEEE EM(N=48)
Table 2. Characteristics of reviewed literatures (N=48)

No. (%)* by publication year

Study characteristics
Total 2000-2009 2010-2014 2015-2019 2020-2024

Field of publication

Architecture and residence 14 (29%) 3(50%) 5(33%) 1 (8%) 5(36%)

Urban planning and design 25 (52%) 2 (33%) 6 (40%) 8(62%) 9 (64%)

Environment and infrastructure 7 (15%) 1(17%) 3 (20%) 3(23%) 0(0%)

Others 2 (4%) 0 (0%) 1 (7%) 1 (8%) 0 (0%)
Region of study location

Seoul metropolitan area 29 (60%) 3(50%) 10 (67%) 8(62%) 8(57%)

Regional metropolitan area 9(19%) 2(33%) 1(7%) 4(31%) 2(14%)

Other area 10 (21%) 1(17%) 4(27%) 1(8%) 4(29%)
Street type

Residential 7 (15%) 1(17%) 3 (20%) 1(8%) 2 (14%)

Commercial 19 (40%) 4(67%) 6 (40%) 7 (54%) 2 (14%)

Complex / Others 22 (46%) 1(17%) 6 (40%) 5 (38%) 10 (71%)
Data source

Primary data 42 (88%) 6(100%)  14(93%) 11 (85%) 11 (79%)

Secondary data 6(13%) 0(0%) 1(7%) 2(15%) 3(21%)
Measurement of street-environment variables

Perceptual survey 37 (77%) 6 (100%) 14 (93%) 10 (77%) 7 (50%)

Field audit 3(6%) 0(0%) 0 (%) 1(8%) 2 (14%)

Spatial analysis (GIS, remote sensing) 5(10%) 0(0%) 1(7%) 2 (15%) 2 (14%)

Image analysis 3(6%) 0(0%) 0 (%) 0 (%) 3(21%)
Study design

Cross-sectional 48 (100%) 6 (100%) 15 (100%) 13 (100%) 14 (100%)

Longitudinal 0 (0%) 0 (0%) 0 (0%) 0(0%) 0 (0%)
Sampling

Convenience sampling 35 (73%) 3(50%) 12 (80%) 10 (77%) 10 (71%)

Random sampling 13 (27%) 3(50%) 3 (20%) 3(23%) 4(29%)
Sample size

N<400 34 (71%) 5 (83%) 11 (73%) 9 (69%) 9 (64%)

Nz400 14 (29%) 1(17%) 4(27%) 4(31%) 5 (36%)
Reliability and validity of measurement tool

No 21 (44%) 4 (67%) 2 (13%) 5 (38%) 10 (71%)

Yes 27 (56%) 2 (33%) 13 (87%) 8 (62%) 4 (29%)
Confounding variables controlled

No 34 (71%) 6 (100%) 13 (87%) 9 (69%) 6 (43%)

Yes 14 (29%) 0 (0%) 2 (13%) 4(31%) 8 (57%)
Satisfaction type

Overall satisfaction 22 (46%) 3(50%) 5(33%) 7 (54%) 7 (50%)

Walking satisfaction 16 (33%) 2 (33%) 6 (40%) 3(23%) 5(36%)

User satisfaction 10 (21%) 1(17%) 4(27%) 3(23%) 2 (14%)
Total (Number of literatures) 48 (100%) 6 (100%) 15 (100%) 13 (100%) 14 (100%)

Ct2 H 0| X0 AHi&5(Continue on next page)
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Study characteristics

No. (%)* by publication year

Total 2000-2009 2010-2014 2015-2019 2020-2024
Street element type
Street physical elements 382 (44%) A7 (41%) 127 (41%) 102 (41%) 106 (37%)
Sidewalk 201 (23%) 22 (19%) 67 (22%) 54 (22%) 58 (20%)
Road 84 (10%) 10 (%) 31 (10%) 21 (9%) 22 (8%)
Building 59 (7%) 8 (7%) 21 (7%) 15 (6%) 15 (5%)
Environment 38 (4%) 7 (6%) 8 (3%) 12 (5%) 17 (4%)
Street quality elements 94 (11%) 11 (9%) 28 (9%) 21 (9%) 34 (12%)
Computer Vision-based elements 5(1%) 0(0%) 0 (0%) 0(0%) 5(2%)
Total (Number of elements) 863(100%)  105(100%)  282(100%)  225(100%) 251 (100%)

*Yearly totals = 100%

o] ggo) Hebd Favt & AARI

AE 234 ZE E82 3AdH A (cross-sectional
study)2 AFEACE FE 5 WA HEER Y 27%o] 2
A B2 Wgg $249)5E(random sampling) W4 22
FET RES BEIIGIL, T4%= FROIAN ERPAES dide
2 4ES U¥sk= HOFZE(convenience sampling) HA1S
83t FiE A7) 4 827 Fd 47,3830 tpfg e
™, 10,0007 o]4e] #EE-E S8 A5 F= Al Aol
o 22 22} Apwo] 7|HkgE A o2 FRIEITE M= 549 41
4 oAM= AR EFolv 574 5ol disl] A&7 87t A
7 H7Hpilot test) 59 HAE AA|A] 2 A7} A Q] Ayt
7V (44%)& AR PO, T AR A5 "R Ak g
adh=s AFE By 71 SAolY g §A F 7R
A8 4 olof wiErrof gL ulA 4= gl WA Q(confound-
ing variables)& AT £¥-2 HA9] oF 29%% o0, HF Al
7|45 o] S7Vsh SA1E Bl

EdoA 243 T TEE Hae s AR Ql Begst
7, A A3 Fofl i3t YRS (Overall satisfaction) H+= 2|7
2o W3l g & (Walking satisfaction)& 4% 7
$7F OF 19%7VFe R tE AA[s oy, HA HEEHY
21%= O18A E= ARIES] WS (User satisfaction)E 57
St £l AT SHMeU 7t2gd a0 2R
& AmEY, BYPRE0| A3 BEdhs T K E2o
I 845E vFEE T3l B3, E93 24 9joj= A3
845 FAHSLE B8 A7 SUT 4= S HE H]
A ded 7% S 84 g 71eo] g A8E7] AR
20201 ] E&oflA] 1= T

2. 712 TAPHA U S8

& 32 AT o2 TRt 7fEE 2452 2 ¢

o el wet B, 24 Aol FEUAE 34
PHEG 712 fHEE B0 B8E 712PY R45L AT
3 Asfolct, o] ANHAQ siE W BEE 2 3 it
A aa ¥ 02 Pelsha ket 2o,

1) 2Ex 3 712 fEd Aot

& D AXE FETIAESS T2 due 2y, 94
USHE {30 uiet 7t283 2 F8 4 aaet aglo] thEA
Uehtes 392 B3t dlE S0, A Sk dFobe 2
A 2 TEFQ] Bl £, B3 WsiE, BE AH
T 8450 FEELH, olE2 FE 2T g 84l
O2 2SE i), B B2 £} AR 5, fiFHE A,
A4 AL S Zo] Hagrpe) IR 0 8 4B AESE 84S
EFE A, Ho, A2AR BREHE S HA 5
3| Ko i At AFBAAA 52 A ISE B7HIA
F2 45 WAl B USEE O QvoME 2Ee}
T2 AR A 2] 9 3 @R A, 32 ),
HEAF QP S1%t =AM B RAlEe] 2 #AA, kA
33 g WaE WHsH SAEI 53] Bl £ 4
BiLh Fat 2 Ee)E] et 9|, By Al BT el
Wik A ) JEAdT 22 7153 8480] $83)
Al FERATE, o184 RFEE BAT Aol AUAgE
HOE Ao o, H, e SEeh g2 8480 Auld ¥
Hold glos F2 /fSEem, Al H2e] goldolut
B fojAd & Hrp AA| o] 83 YWHsH uHE 8450]
RIs] B7EE I SRtehd, A MsEs 2 FHS 2
A aa 9 AN F2Y, By WSEs B 4| 20)1l 1]
A2 Q] Heggzte] gt weEld, ol 84 W Auldat
Hopgo] +8 W7t ti o= e BEE Byt

712 R AuEE, Ao 2t AR A
DY OYE BE & 2 g, 7fEee 2E 294 84
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147 3ol Eastgnt. o= SEAEe] MAA S, A%,
A B B3 SR 53, YE 1= 59 gt gEe
0 7128 849] gFfo] et 4= vk AE AL i,
oj#gt 54L& FE3| TAIBHA ¥ 42 wHEIcon-
founding effect)2 ¢13}] T4% 71284 Q48 thRdebe 1
P 27| A o] AolstA vElAY 8913 (spurious)
A HEE FUAE = ot dehA, FF 7= e
40} UHELE 74e] WAIE BAT w| FA|EofoF & 7l D e
2] HelSof thgh 2ok A2 =2jet whgo] 8F

4) 71284 B8t Q4 £H

FT EAAE 2 EAEA =9olxe HEAY B2 2y
B4 A BS gol BPA7} o BA| A A1l A H 02 FHF=
7 AT & e 2F 240 F9o| F23A]AL Itk Ewing
and Handy (2009)7} AAIgE $187HEnclosure), ©]u]%|3} 75
% (Imageabi]jty), EAA(C omplexity), 84 (Transparency),
17t 2A|Y(Human Scale) o123 =05 o #3H= 23313}
749 23 £4oE AFEo k. Aol A 9 A
A, Bapy, 2pga e vl BAo] wagalel ezt o1, o
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A T3 dAdrk: Fol AxEHa glon, Az 94 ged
4 jFHE] 2 (Large Multimodal Models, LMM) 5-& &
3 o]2fgt UAA - HA1A Hg-E ARSIl = AlER FrfEaL
Uk, E3H 71390719} EAIT HEY] B4t SollA] )71 F- 35
Aot BT SRS Faido] AR|AL QlaL, AR} okF- A
ofQl F wF FAE EUE et o84 Ao ol 55 A
4 B8-S vtdshs 728l digh B7ke 2415 Qlot, wet
A, FE 7R AT AEE TAYAR] a4t oy} &
o EAAE A =olE FoHH 0 2 Hidslo] 72 a g 7
o] WAE Hot A ustA Y a7} it

2. ZEHeAE

2 A 22 =AAE digttd e Wl wet Rzt
TAIR 249 Fa2d0] FAEE= ARoA, SUlolAl =3
7128 Q40 S 710 JFUAE ohE AP A
AR oz HESINY, 3], AgdTolA AR 7t=2e a4
o] F37d 9 S W] bt EUAE FAIR e A
B3 ol AAH oz sl f-3sgrks HolA geF 9
o5 AU}, o|gt Aik= FF dyAlEol Hoh 4= g
o S 7)ES B85 KR S U = e 712
20l a3 71 AlFsi, FA =AAE 2 38 =Y 2
Aol 7tz S AT A 35 AR e Aol
e = Qs 83 el E Ao 7|diEH,

o|ggt ojojofe Esial & HEl= R 7HA] A0 EA
ot A, 2 A dEEES MHE 200090 o) F, S
el AR =Eoz sl SheRld] Ao &%
E7] 92 AFE A A A F 3 MEH (grey literature)
o] T3 A5 ANRE =& Y80l e e o, AAA
Az A12)44E St ahr] Yol S0 AFe E 1 e 24
& 355 TR YHE AT, FF dtolA= a+
Ao ugt £ HAE IS 29F JET 7 Aol
A, & A= 712 840 Hda SAAE bl 7}
& IH= AYsr] Y8 FS5HE HEeE T SU &
SA] =g o2 ARSI 1 A Haysie], AlFALE
A& A8 F oE dsE UE 9, dA-BH A F
WSt fARE 7E-S AMPESE ARGSHE SR BolE 1
AR 92 A7t ZFHER] WSS 7HsAol Sint. webA 2
A0 ik U 7I2eE 849 WEE 7H EA o ok F
2 ZAE= sl AT Fart glon, ¥4 Aqtoas f
AL S EZRR AN dEa B WY e 8 2o F4
2 =97} a-E, A, ZtRe 840 FAgl dig
2 RAolct, 7128 849} TSR 1o A S At
+ oA Aol AR 7HE o] M7 Wil Aelste,

04 2=, M61# M3E (2026)
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Table A1. Detailed characteristics of reviewed literature

BA2 =20 H@IEs
Table A2. Check list for methodological quality assessment

Criteria Guiding questions

(Q1) Are the individuals selected to participate
in the study likely to be representative of
the target population?

(Q2) What percentage of selected individuals
agreed to participate?

Selection bias

Evaluation

Strong (2): Sample's sociodemographic characteristics compared
with the general population (e g, census) and little discrepancy
is identified OR 60% or more agreed to participate

Moderate (1): Sample characteristics compared with the general
population and some discrepancy is identified OR use multiple
data sources, some of which are highly representative OR
representative sampling strategy

Weak (0): No comparison with general population and very small
sample (<100)

(Q1) Was the study described as randomized?

Strong (2): Natural experiment design

Study design  (Q2) If yes, was the method of randomization Moderate (1): Randomized cross-sectional design
described and appropriate? Weak (0): Cross-sectional design with no randomization
(Q1) Were there important differences between Strong (2): Compared groups and found minimal differences
groups prior to the intervention? Moderate (1): Compared groups and found some differences OR
Confounders (Q2) If yes, what percentage of relevant controlled well for confounders
confounders were controlled (design or Weak (0): Did not compare groups OR did not control well for
analysis? confounders
Strong (2): Authors explicitly state that participants were not
aware of the research question during data collection; OR the
(Q1) Was (were) the outcome assessor(s) data source/design makes awareness bias unlikely.
aware of the intervention or exposure Moderate (1): It is unclear whether participants were aware of the
Blinding status of participants? research question/hypothesis; typical intercept/face-to-face

(Q2) Were the study participants aware of
the research question?

surveys without explicit procedures to minimize priming.

Weak (0): Authors state participants were aware of the research
question; OR the survey is explicitly framed as an evaluation of
a specific intervention/project, making priming highly likely.

(Q1) Were data-collection tools shown to be
valid?

(Q2) Were data-collection tools shown to be
reliable?

Data collection

Strong (2): Clear evidence for both validity and reliability for key
constructs; OR key exposure measures are objectively
measured with transparent construction and alignment checks.

Moderate (1): Partial evidence (only validity or reliability); OR
objective data used but construction/alignment is only partially
documented.

Weak (0): No clear evidence of validity/reliability and/or poorly
described instruments; or mixed data sources without sufficient
alignment/quality checks.

(Q1) What statistical methods are used?

(Q2) Are the statistical methods appropriate
for the study design?

Analyses

Strong (2): Uses an analysis method appropriate to the outcome
scale and data structure, and reports at least one key
diagnostic/fit/robustness check.

Moderate (1): Uses statistical modeling, but provides limited
justification or limited diagnostic/fit reporting.

Weak (0): Only descriptive statistics or unclear/inappropriate
analysis for the outcome/design.

Note: The items "Withdrawals and dropouts’ and ‘Intervention integrity’ were excluded from the quality assessment because all reviewed studies employed

cross-sectional designs, for which these criteria are not applicable.
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Table A3. Results of methodological quality assessment

Study S Data Total
Heas design Confounders  Blinding collection Analyses it Grade

Selection

No.

10

11

12
13
14
15
16
17
18
19
20

21

22
23

24
25

26
27
28
29
30
31

32
33

34
36
36
37
38
39
40
41

42
43

44
45
46
47

48

(2026)

=3

100 "=EAE, He1H HM3
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