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Do changes in the walkability of the built 
environment lead to changes in walking 

behaviour?
A comparison of home movers and stayers in areas 

undergoing regeneration in Glasgow, UK.

@acurlywurly



Need for more 

causal evidence

BE/walkability = walking = health



Background

ÅProblems with existing analyses (Saelenset al, 2003)

ïSelf selection bias

ïNot possible to randomly assign individuals to neighbourhoods

ÅSaelenset al suggest analysing house moves and change in 
existing neighbourhoods over time
ïWasfiet al (2016) moving to more walkable neighbourhoods increased 

utilitarian walking (Canada) 

ïBraun et al (2016) No effect of moving to more walkable 
neighbourhood on walking  (but health effects)

ÅAreas undergoing urban regeneration present this 
opportunity



GoWellstudy

ï2011: 4,269 (response rate 45%)
ï2015: 3,833 (response rate 47%)
ï1,063 interviewed in both 2011 and 2015
ï149 (14%) moved house between interviews 

15 relatively deprived 

neighbourhoods in 

Glasgow, Scotland 

undergoing programme 

of regeneration

10 year longitudinal 

study, surveys in 2006, 

2008, 2011 and 2015



Context: Deprivation, 2005
Income deprivation by Gowell areas
Source: Derived from DWP and SIMD data

24.6
27.1

28.6 29.0 29.1

34.8

38.8 39.9
42.1 42.1 43.2

50.0
52.2

54.1

0.0

10.0

20.0

30.0

40.0

50.0

60.0

S
co

ts
to

un
 C

or
e 

Fla
ts

R
id
dr

ie

R
ed

 R
oa

d 
S
ur

ro
un

d

S
co

ts
to

un
 S

ur
ro

un
di
ng

 A
re

a

C
ar

nt
yn

e

S
ig
ht

hi
ll

C
or

e 
A
re

a

C
as

tle
m

ilk

G
or

ba
ls
 R

iv
er

si
de

G
ov

an

D
ru

m
ch

ap
el

Tow
nh

ea
d 

M
sf
s

S
ha

w
br

id
ge

S
t A

nd
re

w
s 
D
riv

e

%
 t
o
ta

l 
p
o
p
u
la

ti
o
n
 c

la
s
s
e
d
 a

s
 i
n
c
o
m

e
 d

e
p
ri

v
e
d

% income deprived (adjusted) Glasgow City Scotland

Glasgow City: 25%

Scotland: 14%



Survival to 65, by area type
% of 15 year-old boys surviving to 65 by area type, 2001/05

Source: calculated from GRO(S) mortality and CHI population data

79%

68%

59%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

S
co

tla
nd

G
la
sg

ow

A
ll 
G
ow

el
l

M
S
F S

ur
ro

un
ds

H
ou

si
ng

 Im
pr

ov
em

en
t

Tra
ns

fo
rm

at
io

na
l R

eg
en

er
at

io
n

P
er

ip
he

ra
l E

st
at

es

Lo
ca

l R
eg

en
er

at
io
n

% of 15 year-old boys surviving to 65 by area type, 2001/05
Source: calculated from GRO(S) mortality and CHI population data
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Research Questions

ÅHow has walking behaviour changed?

ÅHow has walkability changed?

ÅAre changes in the walkability of the 
neighbourhood environment associated with 
changes walking behaviour?

ÅAre there differences between ‘movers’ & ‘stayers’



Methods

ÅRepeated measures survey of self report of 
walking (behaviour measure)

ïFrequency of walking in the local neighbourhood 
for at least 20 mins (days per week)

ïInternational Physical Activity Questionnaire 
(IPAQ) –walking component

Å‘Objective’ walkability scores (environment 
measure) matched to survey responses



Walkability score calculated 
for 2011 and 2015 (based on: 
Macdonald et al, 2016; Frank et al, 2009; 
Saelenset al, 2003)

ïConnectivity (Intersection 
density) *2 

ïDwelling density

Calculated as mean of all 
datazonecentroids within 
800m of survey respondent’s 
home postcode

Walkability score



Number of days walking for at least 20 minutes in local 
neighbourhood
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IPAQ: Days walking
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Change in number of days walking 
(IPAQ) by moving house vs. remaining
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IPAQ: MET minutes walking
(Walking days * walking mins per day * 3.3)

ÅMedian MET minutes walking:
2011: 231 
2015: 396

(Z= -6.32,p<0.01)

ÅMean changein MET-walking: 195.99 (1187.04) ~ 
1 hour a week

-Movers: 155.7 (1209.94)
-Stayers: 202.55 (1183.77)

(t=0.46, p=0.65)



Achieving medium and high level of 
activity from walking (IPAQ)
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How has walking behaviour 

changed?

Å Those who move more likely to show change 

(increase or decrease) in days walked

Å Increase in total walking minutes per week 

across the whole sample ~ not significantly 

different between movers and stayers

Å Increase in those achieving medium and high 

levels of physical activity, solely from walking



Changes in walkability

2011 2015 Mean Change

Dwelling Density

33.54 (13.29)33.32 (12.87)
-0.21 (6.86)

(t=-1.02, p=0.31)

Intersection 

Density
1.82 (0.65) 1.95 (0.61)

0.14 (0.55) 

(t=8.17, p<0.01)

Walkability score 

(standardised)
1.12 (1.32) 1.28 (1.28)

0.16 (0.78)

(t=6.62, p<0.01)

Movers  +0.32

Stayers  +0.13

(t=2.77, p=0.06)



Changes in walkability
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How has walkability changed?

Å Increased walkability overall

Å Those who moved have larger changes in 

walkability (increase or decrease) 

Do changes in the walkability of the built 

environment lead to changes in walking behaviour?
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Relationship between change in 
walkscoreand walking behaviours….

ÅNeighbourhood walking on 5+ days (2015)

ÅIncrease in walking days 

ÅDecrease in walking days 

ÅAchieving medium MET minutes (2015)

ÅAchieving high MET minutes (2015)

ÅIncrease in MET minutes 

ÅDecrease in MET minutes

Why not…?





1) Why not…

ÅNot enough variation , changes are too small 

ÅNon-linear effect of “walkability” on walking 
(Christiansen et al, 2006) 

ÅOther things are more important

ÅDifferential impact of environment for 
different groups (Ivory et al, 2015;Shortt et al, 2014)



2) What DOES explain changes in 
walking?

ÅAge 

ÅLong term illness

Potential to look at:

ÅUse of amenities in local area

ÅResidential capital

ÅEnvironmental capital

ÅSocial and community capital
(Mason et al, 2011)



Conclusions & Further work

ÅChanges in both environment and walking 
associated with moving, but..

ÅWalkability ≠ Walking 

ÅScale and context

ÅWhat else matters for walkability –perceptions of 
neighbourhoods over time?

ÅWhat should be included in a measure of 
walkability?

ÅLink to health outcomes



THANK YOU

Any questions?

angela.curl@canterbury.ac.nz
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