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Encouraging physical activity = one of the objectives 
of HUP 

Introduction

§  Increasing 
longevity 

§  Declining health 
with aging 

 
§  Prevalence of 

inactivity Inactivity: especially among older 
residents of high-deprivation areas 

	

Physical activity for older adults ( ≥ 65 years) is 
important. 

	



Introduction

OUTDOOR	WALKING:	
The	excellent	form	of	PA	for	older	adults	

Transport 

To encourage older adults to 
take outdoor walks.	

Recreation 

Exercise 



Introduction

Factors that may influence outdoor walking	

§  Socio-demographic 
status:  

- Age 
- Ethnicity 
- marital status 
- etc. 
 
§  Health status 
	
	
	
	
	

§  Individual deprivation: 
  Individual disadvantage in terms 
of material welfare and the ability 
to participate in social life. 

- Educational attainment 
- Income 
- Occupational status 

 
§  Area deprivation 
Relative disadvantage of urban 
areas in which people live. 

Personal characteristics Socio-economic deprivation 



Introduction

Factors that may influence outdoor walking	

§  Macro built env. attributes: 
  
-  Residential density 
-  Land-use mix and intensity 
-  Street connectivity 
-  Retail density 
 

§  Micro built env. attributes: 
 
-  Safety 
-  Pedestrian infrastructure 
-  Aesthetics 

 

Neighbourhood Walkability 

Built Environment 

 
           Neighbourhood 

 

Retirement 
Smaller social network 
Age-related changes 

Predominant context of  walking for older 
adults 
	



Introduction

Macro built environment attributes:	
Residential Density 
 Number of dwellings in relation to the total amount of land devoted to residential use 

Land-use mix 
Level of integration of divers types of land uses in neighbourhood  
Land-use intensity 
Amount of land devoted to each type of use relative to the total land of the 
neighbourhood 

Retail density 
Amount of retail floor area in relation to the total amount of land devoted to retails 

Street Connectivity 
Junction density in a neighbourhood 



Introduction

Micro built environment attributes:	
Safety 
Absence of threat from crime 

Pedestrian infrastructure 
§  Traffic condition  

§  Pavement condition 

§  Presence of amenities (bench, public toilet, shelter) 

§  Quietness 

§  Air quality 

Aesthetics 
Sense of beauty and visual appearance  



Unanswered: 
 

1) Do older residents of high-deprivation areas have a 
less supportive neighbourhood for outdoor walking than 
those of high-deprivation areas? 
 
2) How do neighbourhood built environment attributes 
influence outdoor walking among older adults living  in 
low- and high-deprivation areas? 

 

Spatial inequality: 
 
 
 
 

Uneven provision of urban opportunities and resources among 
urban areas with different levels of socioeconomic deprivation  

(UN-Habitat 2008) 
 



Introduction

 
T h e a s s o c i a t i o n s 
b e t w e e n  a r e a 
deprivation and older 
adu l t s ’ ob jec t i ve l y 
measu red ou tdoo r 
w a l k i n g  l e v e l s 
( f r e q u e n c y  a n d 
duration). 
 



Introduction

 
 
 
Inequalities in macro built 
environment attributes in 
h i g h -  v e r s u s l o w -
deprivation areas and 
their possible influences 
on disparities in older 
adults’ outdoor walking 
levels. 
 



Introduction

 
Inequalities in perceived 
micro built environment 
attributes in high- versus 
low-deprivation areas and 
their possible influences 
on disparities in older 
adults’ outdoor walking 
levels. 



Introduction

Research questions 
§  How (un)equal are neighbourhood bui l t 

environment attributes in high-versus low-
deprivation areas? 

§  What are the relationships between neighbourhood 
built environment attributes and older adults’ 
outdoor walking levels?  

To examine inequalities in built environment attributes 
in high- versus low-deprivation areas and their possible 
influences on disparities in older adults’ outdoor 
walking levels. 
 



Method

   METHOD 



Method

Birmingham,  
West Midlands, 
UK 
 
 
•  O v e r  1  m i l l i o n 

population 
•  Second largest city in 

the UK 
•  A superdiverse city 
 

§  A multilevel approach; 
§  A mixed- method (combining quantitative and qualitative 

methods) approach; 

Research design 



Method

Index of multiple 
deprivation (IMD): low- 
and high-deprivation 
areas of Birmingham. 

 

Area deprivation 



Method

§  To explore older 
adults’  
behaviour ; 

§  To test 
appropriateness 
of different 
methods 

§  Initial 
observation of 
disparities in the 
built 
environment. 

Pilot study 



Method

Data Collection:  
(7th July – 31st October 2012) 

Final Sample 
173 participants:  

80 from high-dep. 
areas 93 from low-
dep. areas 

Sub-sample 
19 participants: 

10 from high-dep. 
areas  
9 f rom low-dep . 
areas 

§ Convenience sampling 
§ Quota sampling  



Method

GPS 
To measure outdoor walking 
levels 



Method

GPS 
 
§ Wa l k i n g i n h o m e - b a s e d 
neighbourhood: 

o  Started from home and ended 
in  a destination; 

o  Followed a trip by car/public 
transport. 

A participant's home-based neighbourhood 

Average walking level (minute/
day) 
 



Method

GIS: Macro built environment  attributes 

Residen(al	use	

Street	connec(vity	

Land	use	mix	/	Land	use-intensity	/	Retail	density	



Method

Questionnaire:  
§  Micro built environment  

attributes 

 
 

§  P e r s o n a l 
characteristics: 

-  Age 
-  Gender 
-  Marital status 
-  Ethnicity 
-  Perceived heal th 

status 
§  Individual deprivation:  

-  Educational attainment 



Method

Walking interview  
(with a subsample):  



Method

Data Analysis 

§  SPSS: statistical (e.g., descriptive statistics, 
t-test, hierarchical linear regression analyses 
– controlled for individual characteristics and 
deprivation); 

§  Arc GIS: analysis  of spatial distributions; 

§  Atlas.ti: Content analysis.  



RESULTS�   RESULTS 



Results

Participants characteristics	



Results – walking levels

Outdoor Walking Levels 
High-deprivation areas < Low-deprivation 

areas 



QUAN.	Results	
	
High-deprivaGon	areas	>	Low-deprivaGon	areas	

No	relaGonship	with	walking.		

Results – macro built environment attributes

QUAL.	Results	

High-deprivaGon	areas:	Many	
people	and	houses	and	more	
social	disorder,	less	beau(ful	
scenery	and	fewer	local	green	
spaces	for	outdoor	walking	

Low-deprivaGon	 areas:	 Residen(al	
area	 is	 suitable	 for	 recrea(onal	
walking	

Residential Density 
 



Land-use Mix & Intensity  

Results – macro built environment attributes

GS & Rec. : + relationships  
School & Indus: - relationships 

Mix-use: No relationship in 
high-dep 

QUAN.	Results	
	
High-deprivaGon	areas	>	Low-deprivaGon	areas	
	

No	relaGonship	with	walking	in	high-dep	areas.	
PosiGve	relaGonship	with	walking	in	low-dep	areas.		

		
	

Different	des(na(ons	for	walking	
Close	distances	to	different	des(na(ons	

QUAL.	Results	



Land-use Intensity  

Schools:	generate	traffic	and	traffic	hazards	
Industries:	provide	unaFrac(ve	scenery	
Green	space,	eaGng/drinking,	 social	 infrastructure,	 retail:	Low	quality,	
not	affordable	in	high-depriva(on	areas.	

Results – macro built environment attributes

Mix-use: No relationship in 
high-dep 

QUAN.	Results	
	
	

Recrea(onal	&	green	space	:	
	High-deprivaGon	areas	<	Low-deprivaGon	areas	
	PosiGve	relaGonship	with	walking.	

School	&	Industries:	
	High-deprivaGon	areas	>	Low-deprivaGon	areas	
	NegaGve	relaGonship	with	walking.	

QUAL.	Results	



Results – macro built environment attributes

 Street Connectivity & Retail Density 

Street	ConnecGvity:	Sa(sfied	
with	moving	through	different	
shortcuts.	
	

Retail	Density:	Using		car		for	heavy	
shopping,	not	to	carry	heavy	bags;	

QL Results 

QUAN.	Results	
	
	

Street	connec(vity	
	High-deprivaGon	areas	>	Low-deprivaGon	areas	
	NegaGve	relaGonship	with	walking.	

Retail	density:	
	High-deprivaGon	areas	>	Low-deprivaGon	areas	
	No	relaGonship	with	walking.	

QUAL.	Results	



Results – micro built environment attributes

 Safety 

High-deprivaGon	areas:	
Lack	of	safety:	Presence	of	gangs	and	
groups	of	hooligans,	an(-social	
behaviour,	high	crime	rate,	drug	use	
and	lack	of	street	lights,	lack	of	
surveillance	

Low-deprivaGon	areas:	

Perceived	safety:	nothing	to	
frighten	anyone,	no	real	crime,	
no	vandals,	good	visibility	and	
safety	

QUAN.	Results	
	
	

	High-deprivaGon	areas	<	Low-deprivaGon	areas	
	PosiGve	relaGonship	with	walking.	

QUAL.	Results	



Results – micro built environment attributes

 Traffic & pavement conditions 

Choosing	routes	with	less	problem/	walking	in	quiet	traffic	(me	or	in	
quiet	roads,	crossing	roads	without	using	crossing.		

QUAN.	Results	
	
	

High-deprivaGon	areas	<	Low-deprivaGon	areas	
No	relaGonship	with	walking.	

QUAL.	Results	



Results – micro built environment attributes

Amenities & Quietness  

QUAN.	Results	
	
	

Ameni(es	
	High-deprivaGon	areas	<	Low-deprivaGon	areas	
	No	relaGonship	with	walking.	

Quietness:	
	High-deprivaGon	areas	<	Low-deprivaGon	areas	
	PosiGve	relaGonship	with	walking.	

Using	benches	and	public	toilets	in	shops	and	shopping	malls	
QUAL.	Results	



Results – micro built environment attributes

Air quality & Aesthetics 

Air	quality	is	poor	in	winter.	

QUAN.	Results	
	
	

Air	quality	
	High-deprivaGon	areas	>	Low-deprivaGon	areas	
	No	relaGonship	with	walking.	

Aesthe(cs:	
	High-deprivaGon	areas	<	Low-deprivaGon	areas	
	PosiGve	relaGonship	with	walking.	

QUAL.	Results	



   CONCLUSION 



Conclusion

 
One of the first: combining spatial inequality, GIS 

and GPS technology and participants’ perceptions. 
 
 
 
 

Outdoor	walking	levels	in	neighbourhood:		
High-dep.	Areas	<	Low-dep.	areas	
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Method

Quantitative + Qualitative 
Results 	



 

§  Modifying	intensiGes	of	certain	land-uses	in	
neighbourhoods.	

	
§  Improving	living	environment	condiGons	leading	to	

posiGve	percepGon	of	neighbourhood	safety,	
quietness	and	aestheGcs	

Strategies aiming at 
 

may help in supporting and encouraging 
outdoor walking in high-deprivation areas 



Conclusion

Correlation between macro and micro built environment attributes 
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