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A Global Decrease in Physical Activity

 60% of the global population fail to achieve the 

minimum recommendation of 30 minutes of 

moderate physical activity.

 In Canada, two thirds of the population are not 

meeting the recommended minutes of physical 

activity.

Active transport 

(utilitarian walking) 

A social determinant of Health 

(WHO, 2003 , Sari , 2009, LePetite and Berthelot, 2005)



Utilitarian Walking

Cycling

Supported by public transit

It is walking to 

work; to school; 

for shopping; or 

any other 

purpose, however 

it is not leisure 

time walking.

• Provide “time efficient” 

accumulation of 

physical activity

• A means for achieving 

recommended minutes 

of physical activity

• Low cost

• Has potential wide 

public health impacts

Reduce sedentary 

living

Utilitarian walking

Besser L, Dannenberg A, 2005, 

Sallis J, et al.,  2004, Wasfi, et al.,  2013)



Utilitarian Walking & the Built Environment
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“ Because of the lack of rigorous longitudinal studies and 

the inability to tease apart how personal preferences 

versus the environment affect activity, we cannot 

conclude that changes to the built environment will 

produce changes in activity.”

(Goodell and Williams, 2007, Robert Wood Johnson Policy Brief)

(National Academy of Science, 2005 Special Report)

Research Gap



Overarching Goal & Objectives 

To understand the role of the built environment 

(neighbourhood walkability) in shaping different 

levels of utilitarian walking behavior through a 

longitudinal analysis

 Estimate the impact of moving to higher walkable 
neighbourhoods on utilitarian walking levels.

 Estimate the effect of cumulative exposure to 
neighborhoods with different walkability on 
utilitarian walking levels. 



Sample: 2,976 

individuals, < 55 

years old at baseline, 

living in Canadian 

urban areas from 

1994 to 2006

NPHS original cohort: 

17,276  individuals

Movers

1,313 individuals 

Non Movers

1,663  individuals 

National Population Health Survey



Utilitarian Walking (Outcome Variable)

“In a typical week in the past 3 months, how many hours did you 

usually spend walking to work or to school or while doing 

errands?”

1. None, 

2. less than one hour, 

3. from 1 to 6 hours, 

4. over 6 to 10 hours

5. over 10 to 20 hours,

6. 20 hours or more

1. None  (39.4%)

2. Low  (Less than one hour) (17.2%)

3. Medium (From 1 to 6 hours) (25.9%)

4. High (More than 6 hours) (17.5%)



Independent Variables

Main Exposure of Interest 

 Cumulative Exposure to neighbourhoods with 
different walkability levels.

 Residential Relocation to high walkable 
neighbourhoods

Other variables

Neighbourhood Level (perceived safety)

Individual  Characteristics:
(sex, age, perceived health status, education, leisure time physical 

activity, family structure)

Time:
12 bi-annual years of follow-up, starting from 1994 to 2006



Measuring Neighbourhood Walkability

Local Accessibility  

WalkScore®

A score (0 -100)



WalkScore®

Highly walkability (70 to 100)

Most daily errands could be 

accomplished on foot 

Medium-high walkability (56 to 69 )

Some errands could be accomplished 

on foot 

Low-medium walkability (40 to 55)

Mostly car dependent

Low walkability (0 to 39)

Totally car dependent



Logistic Regression Models

 Mixed effects ordered logistic regression to examine:
the effect of cumulative exposure to different 
walkable neighbourhoods. 

Computed marginal fixed effects for every coefficient

 Marginal effects present the change in the probability of a 
particular alternative as a function of a unit change in the 
exogenous (independent) variable

 Fixed effects binary logistic regression to examine: 
the effect of moving between neighbourhoods with 
different walkability levels.



Change in Utilitarian Walking from Cycle 1 to Cycle 7 

by Change in Neighbourhood WalkScore® Quartile

41%

26 %28%
30%31%

44%

Moved from high to low walkalbe neighbourhood *Moved from low to high  walkalbe neighbourhood *

Decrease of  utilitarian walking Same utilitarian walking

Increase of utilitarian walking

Moved from low to high 

walkable neighbourhoods

Moved from high to low 

walkable neighbourhoods



Highlights from Mixed Effects Ordered Logistic Regression 
Cumulative Exposure to Neighbourhoods with Different Walkability Levels

Variable Marginal Effects (dy/dx) [95% Conf. Interval]

Female

Age

Leisure time 

“active”
(ref. low-active)

Post-secondary 

education
(ref. below post-

secondary)

Good perceived

health (ref. unhealthy)

NoneUtilitarian 

Walking

-0.073***
[-0.081, -0.052]

0.002***
[0.000, 0.002]

-0.037***
[-0.057, -0.010]

-0.044**
[-0.051, -0.028]

-0.020**
[-0.035, -0.001]

Low
(< 1 hour)

Medium
(1 to 5 hours)

High
(6 or more hours)

-0.015***
[-0.019, -0.010]

0.000***
[0.000, 0.000]

-0.009**
[-0.012, -0.002]

-0.009**
[-0.012, -0.005]

-0.004**
[-0.008, 0.000]

0.030***
[0.024, 0.036]

-0.001***
[-0.001, 0.000]

0.018**
[0.005, 0.026]

0.018**
[0.013, 0.023]

0.008**
[0.001, 0.016]

0.058***
[0.043, 0.073]

-0.001***
[-0.002, 0.000]

0.030***
[0.008, 0.050]

0.035**
[0.023, 0.046]

0.016**
[0.001, 0.032]



Highlights from Mixed Effects Ordered Logistic Regression 
Cumulative Exposure to Neighbourhoods with Different Walkability Levels

Variable Marginal Effects (dy/dx) [95% Conf. Interval]

Cycle 2: 1996  

Cycle 3: 1998  

Cycle 4: 2000  

Cycle 5: 2002

Cycle 6: 2004  

Cycle 7: 2006 

NoneUtilitarian 

Walking

0.002
[-0.020, 0.024]

0.008
[-0.012, 0.029]

-0.046***
[-0.066, -0.024]

-0.071***
[-0.099, -0.053]

-0.072***
[-0.094, -0.049]

-0.097***
[-0.115, -0.078]

Low
(< 1 hour)

Medium
(1 to 5 hours)

High
(6 or more hours)

0.000
[0.002, 0.003]

0.009
[-0.014, 0.032]

-0.010***
[-0.016, -0.004]

-0.020***
[-0.028, -0.013]

-0.021***
[-0.028, -0.013]

-0.035***
[-0.044, -0.025]

0.000
[0.011, 0.009]

-0.004
[-0.016, 0.007]

0.018***
[0.011,  0.026]

0.023***
[0.017, 0.029]

0.023***
[0.017, 0.029]

0.176***
[0.009 ,0.025]

0.000
[0.011, 0.009]

-0.006
[-0.020, 0.009]

0.038***
[0.018, 0.057]

0.069***
[0.046, 0.092]

0.070***
[0.046, 0.094]

0.114***
[0.085, 0.143]



Highlights from Mixed Effects Ordered Logistic Regression 
Cumulative Exposure to Neighbourhoods with Different Walkability Levels

Variable Marginal Effects (dy/dx) [95% Conf. Interval]

PCET to  WSQ2

PCET to   WSQ3

PCET to  WSQ4

NoneUtilitarian 

Walking

-0.006
[-0.028, 0.017]

-0.034***
[-0.053, -0.008]

-0.098***
[-0.112,-0.066]

Low
(< 1 hour)

Medium
(1 to 5 hours)

High
(6 or more hours)

-0.001
[-0.006, 0.004]

- 0.007***
[-0.011,-0.001]

-0.020***
[-0.025, -0.014]

0.003
[-0.007, 0.013]

0.014***
95% C.I [0.004, 

0.024]

0.040***
[0.029, 0.051]

0.005
[-0.015, 0.025]

0.027***
95% C.I [0.007, 0.047]

0.077***
[0.058, 0.097]

PCET: Proportion of cumulative exposure time 

WSQ: WalkScore® quartiles

Family structure & perceived neighbourhood safety did not show any 

statistical significance

*** Statistically significant at the 99% confidence levelReference: PCET to WSQ1



Highlights from Fixed Effects Logistic Regression 
Effect of Residential Relocation

Variable Odds Ratio [95% Conf. Interval]

Moving from low to 

high walkable 

neighbourhoods

Moving from high 

to low walkable 

neighbourhoods

Utilitarian 

Walking
Medium or High   
(1 to more hours per week)

The models accounted for: individual  characteristics (sex, age, perceived 

health status, education, leisure time physical activity, family structure), 

perceived neighbourhood safety and time.

1.59**  

[1.03-2.45]

1.07

[0.78- 1.47 ]

Reference: Moving to same walkable neighbourhood

** Statistically significant at the 95% confidence level 



Conclusions

 The longitudinal analyses indicated that moderate 
to high walkability, as captured by a measure that 
reflects access to amenities, increases utilitarian 
walking over time.

 Conducting a longitudinal analysis (using fixed effects 
regression estimates) allowed us to control for 
unobserved heterogeneity. A huge limitation with 
standard regression analyses (e.g. ordinary least 
squares or random effects models)

 The assumption that only active people will walk 
more in a supportive walkable environment, did not 
hold true in our National longitudinal analysis.



Conclusions

 The study suggests that land use policies that 
increase neighbourhood walkability can be an 
effective public health tool to increase people 
utilitarian walking levels, which will ultimately 
increase their overall physical activity. 

 However, land use policies that will be 
implemented to increase neighbourhood 
walkability will not show an immediate change 
in utilitarian walking, cumulative exposure to 
walkable neighbourhoods increases utilitarian 
walking over time. 
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Thank You 

Questions

For further questions: rania.wasfi@mail.mcgill.ca


