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ABSTRACT
Purpose: Although public environments provide opportunities for participation and social inclusion,
they are not always inclusive spaces and may not accommodate the wide diversity of people. The
Rehabilitation Living Lab in the Mall is a unique, interdisciplinary, and multi-sectoral research project with
an aim to transform a shopping complex in Montreal, Canada, into an inclusive environment optimizing
the participation and social inclusion of all people.
Methods: The PRECEDE-PROCEDE Model (PPM), a community-oriented and participatory planning model,
was applied as a framework. The PPM is comprised of nine steps divided between planning, implementa-
tion, and evaluation.
Results: The PPM is well suited as a framework for the development of an inclusive mall. Its ecological
approach considers the environment, as well as the social and individual factors relating to mall users’
needs and expectations. Transforming a mall to be more inclusive is a complex process involving many
stakeholders. The PPM allows the synthesis of several sources of information, as well as the identification
and prioritization of key issues to address. The PPM also helps to frame and drive the implementation
and evaluate the components of the project.
Conclusion: This knowledge can help others interested in using the PPM to create similar enabling and
inclusive environments world-wide.

� IMPLICATION FOR REHABILITATION
� While public environments provide opportunities for participation and social inclusion, they are not

always inclusive spaces and may not accommodate the wide diversity of people.
� The PRECEDE PROCEDE Model (PPM) is well suited as a framework for the development, implementa-

tion, and evaluation of an inclusive mall.
� Environmental barriers can negatively impact the rehabilitation process by impeding the restoration

and augmentation of function.
� Removing barriers to social participation and independent living by improving inclusivity in the mall

and other environments positively impacts the lives of people with disabilities
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Introduction

Participation in meaningful activities is essential to ensure phys-
ical, cognitive, and emotional well-being.[1] Approximately 3.8 mil-
lion Canadians, representing 13.7% of the adult population, are,
however, experiencing limitations in their daily activities due to a
disability.[2] Individuals with disabilities have reduced community
participation [3,4] and older adults with poor physical and cogni-
tive health are at greater risk of isolation.[5]

Community participation, such as the types of activities that
take place in malls, positively impacts the health of individuals.[1]
Malls are important hubs of human activity, promoting not only
opportunities to acquire material goods, but to participate in
meaningful social and leisure activities.[6] They provide sensory
stimulation, safety, comfort, convenience, and social interac-
tions.[7–9] According to social ecology theory, persistent behaviors
and expectations are formed over time within particular public
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settings.[10] People interacting within an environment, such as a
shopping mall, eventually learn patterns of behavior through
socialization, contributing to the development of adaptive pat-
terns of participation. Such interactions between persons with and
without a disability are known to promote the appreciation of
each other’s “sameness” and thus work to reduce prejudice.[11]

Although malls provide opportunities for participation and
social inclusion, they are not always designed to accommodate
the diversity of its patrons. Their design is typically geared
towards young and abled-bodied individuals. According to
Lawton’s Environmental Press Model, if the demands of the envir-
onment exceed the person’s abilities, a person-environment misfit
can be created, and loss of function can ensue.[12–14] For the
elderly, this not only negatively affects function, but also their
sense of identity and belonging.[15,16] Exclusion creates chal-
lenges not only for the elderly, but also for those with physical,
mental, and emotional disabilities.[17–19] Exclusion ensues from
the failure to take a universal and inclusive design approach into
consideration, and can be prevented by gathering all necessary
information regarding the needs of the population and under-
standing these needs from the design perspective at the out-
set.[20] An inclusive approach might be used earlier in the design
process,[21] however, there are challenges to achieving this.

Removing environmental barriers can accelerate the rehabilita-
tion process by enhancing function,[22] and in turn increasing
individuals’ participation, and quality of life. It is also important to
consider the social and individual factors in the design of public
spaces. Social obstacles include others’ attitudes toward people
with disabilities, or subtle forms of discrimination and bias, which
negatively impacts interactions.[9,20] General attitudes towards
people with disabilities can also be shaped by the manner in
which individuals with disabilities interact in a public setting.[23]
A mall designed to be inclusive might enable the realization of
adaptive behaviors and this improved participation can lead to a
more open and accepting attitude from the general public. As life
expectancy continues to increase in Canada, so will the prevalence
of functional impairments and disabilities.[24] Thus, the need for
inclusive spaces to accommodate individuals with disabilities
within the mall environment will only continue to grow.

With this in mind, in 2011, researcher members of the Center
for Interdisciplinary Research in Rehabilitation of Greater Montreal
(CRIR) in partnership with Cominar REIT, the owner and manager
of Alexis Nihon mall, initiated the RehabMaLL project, entitled: “A
Rehabilitation Living Lab: Creating Enabling Physical and Social
Environments to Optimize Social Inclusion and Participation of
People with Physical Disabilities” (funded by Fonds de recherche
en sant�e du Qu�ebec grant). At the time, the Alexis Nihon shop-
ping mall was about to undergo major renovations. The mall own-
ers agreed to assist research by allowing the mall to become a
“living lab”, providing investigators with access to a naturalistic
setting for research. A living lab approach involves a public-pri-
vate-people partnership, enabling consumers/citizens (e.g., user
communities) to take active roles as contributors and co-creators
in the research, development and innovation process. The user
community is also involved in the testing and development of
products and services within the naturalistic environment in which
they would be expected to use the innovation.[25,26]

One of the key strengths of the project is its strong interdiscip-
linary and multi-sectoral nature, bringing together different
research groups across disciplines (e.g., biomedical, clinical, psy-
chosocial, design) and stakeholder groups (e.g., merchants, com-
munity organizations, researchers, users/people with a disability).

These strengths, however, also present a challenge by increasing
the complexity of the project.

Green and Kreuter’s PRECEDE (Predisposing, Reinforcing, and
Enabling Constructs in Educational/Environmental Diagnosis and
Evaluation) -PROCEED (Policy, Regulatory, and Organizational
Constructs in Educational and Environmental Development) Model
(PPM) was used to guide the development, implementation, and
evaluation aspects of the RehabMaLL.[27,28] While other eco-
logical models can be used, the PPM is particularly well suited for
the RehabMall project as it is a community oriented and participa-
tory planning model that relies on the participation of the target
population; the individuals who need to voluntarily engage in
health-promoting behaviors. As such the PPM requires that the
target population and stakeholders partake in every phase of
model development, which makes it compatible with the partici-
patory approach required for the development, implementation,
and sustainability of the RehabMaLL Living Lab.[29] The model
also focuses on the community as the wellspring of health promo-
tion as health is influenced by community attitudes, shaped by
community environment (physical, social, political, and economic),
and community history. It focuses on the health of populations
rather than on individuals, unlike intrapersonal theories of health
behavior (Health Belief Model, Transtheoretical Model, and Theory
of Planned Behavior).[29] The model can be used to iteratively
integrate planning, , and evaluation stages, help set priorities and
allocate resources, and provides a framework to guide network
activities.[30] The desired outcomes are decided at the beginning
of the planning phases permitting the establishment of metrics,
important in evaluating the program.[28] The PPM has been used
to develop interventions that have been empirically evaluated in a
range of domains including physical activity promotion,[31] infec-
tious disease prevention,[32] and health education.[33] The PPM
could also be used to promote the transferability of the processes
of the RehabMaLL project to similar research environments and
national and international programs.

Objectives

The aim of this paper is to demonstrate how the PPM was applied
as a framework for the development of an inclusive environment
in the context of the RehabMaLL project conducted in an existing
and renovation-ready public setting. We present the planning
phases (1–5) of the PPM and their application to the development
of an inclusive mall environment.

Methods

The PRECEDE-PROCEED Model phases

The PPM provides the blueprint for the construction and evalu-
ation of programs/projects in nine steps divided between the
planning components (phases 1–5), implementation (phase 6) and
evaluation components (phases 7–9).[30] The planning compo-
nents of the PPM (PRECEDE) include phases (1) a social needs
assessment to identify the needs of the target community and the
desired outcome, (2) an epidemiological assessment to identify the
characteristics of the community in relation to the identified prob-
lems, (3) a behavioral and environmental assessment to identify the
specific issues hindering participation and reducing inclusivity at
the mall, (4) an educational and organizational diagnosis to inform
the development of the program interventions, and (5) an admin-
istrative and policy assessment and intervention alignment to ana-
lyze the policies, resources and organizational situations that
could hinder or facilitate development and implementation of
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interventions. The implementation and evaluation components
(PROCEDE) include phases, (6) implementation, which involves the
implementation of interventions or other program components at
the mall, (7) a process evaluation to evaluate the implementation
activities, (8) an impact evaluation to determine the immediate
impacts of the interventions at the mall, and (9) an outcome evalu-
ation to determine whether the ultimate goals of the RehabMaLL
project were reached. The PPM assisted in the synthesis and
assessment of data/information being collected, and enabled
measurement of the performance of the overall project (or group
of research activities) through ongoing monitoring and reporting
of outcomes.

Mall setting

The setting was the Alexis Nihon shopping center located west of
downtown Montreal. It is a multipurpose complex comprised of
over 100 stores, office towers, and a residential tower. The mall
covers 400,000 square feet of commercial rental space across
three floors, and is directly accessible by subway, car, bus, and by
a bicycle path. However, the subway is not accessible for persons
with mobility impairments. It is situated near a large College as
well as a hospital. It draws �38,000 people daily.

Governance, stakeholder input, and support

The PPM guided the RehabMaLL project governance and commit-
tee members at all major steps, including planning, implementa-
tion, and evaluation of research projects. Multiple meetings,
workshops, and discussions were held, during which stakeholders
(researchers, project partners, and clinicians) were able to provide
information and feedback. General network meetings were held
every year where the various stakeholders within the RehabMaLL
project met to discuss progress and plan the next steps, and a
number of executive meetings informed the application of the
PPM. The governance of the RehabMaLL project and active stake-
holders input reflected the emphasis of the PPM in assessing
social needs independently and from the perspective of the
community.

The overall RehabMaLL project was governed by two team
leaders who were supported by nine core team/executive commit-
tee members whose mandate included overseeing research and
knowledge translation activities, as well as determining budgets
and research priorities, with decisions reached by consensus. The
core team was made up of eight professors from three major
Montreal universities and a project manager. An advisory board
comprised of six individuals with expertise in the areas of commu-
nity-based participatory research, social participation and inclu-
sion, communication and language, measurement, quality of life,
and epidemiology, ensured the project maintained alignment with
objectives and offered guidance and solutions to issues and chal-
lenges. The Statistical and Evaluation and the Community of
Practice (rehabilitation clinicians, researchers, persons with disabil-
ities, mall users and non-users) groups were responsible for a
number of evaluation and implementation-related activities,
respectively. The Statistical and Evaluation group, in collaboration
with other stakeholders, and project governance/groups, were
also responsible for leading the application of the PPM to the
RehabMaLL project. In addition to the primary partnership with
Cominar REIT, the owner and manager of Alexis Nihon mall, other
partners and collaborators included private industry (Institut
National d’Optique, Motek), community organizations (Altergo,
Th�eâtre Aphasique, Cummings Center) as well as 50 local,

national, and international researchers who contributed their time,
knowledge, and resources to the project

Research projects and other data sources informing the PPM

The RehabMaLL activities were informed by a series of sub-proj-
ects that provided data on the phases of the PPM. Open calls for
funding were regularly conducted for research addressing prior-
ities of the project and to inform the PPM. These sub-projects
generated observations and outcomes that were reported back to
the main over-arching RehabMaLL project and to stakeholders,
including the architects and designers during the renovation pro-
cess. Not all research projects were necessarily conducted on-site
at Alexis Nihon, but all were framed to contribute to meeting the
overall objective of improving inclusivity at the mall.

The sub-projects were comprised of various types of study
designs and methodologies. Projects funded by the RehabMaLL
project were asked to use a participatory approach [34] to include
members representing one or more of the stakeholder groups
including patients, clinicians, government, and regional decision
makers, as well as mall owners or mall representatives. While
many publications resulted from the RehabMaLL project research
activities, we do not report or discuss in detail the findings from
individual studies, but rather focus on discussing the overall pro-
cess of applying the PPM to the project activities and the overall
synthesis of the information gathered. The RehabMaLL project
and the PPM were also informed by additional sources of data
including literature reviews, local policy documents, and content
emerging from key informant interviews, and consultation
meetings.

Application of the precede-proceed model to the
RehabMaLL project

Planning phases

Here, we present the planning phases (1–5) of the PPM and their
application to the development of an inclusive mall environment.
These phases provided an initial assessment of the needs of the
mall user community, and informed the development of program
interventions by providing a comprehensive understanding of the
mall environment, the participants and how they interact within
the mall.

Phases 1 and 2: Social and epidemiological assessment
A number of sub-projects conducted at Alexis Nihon contributed
to the social and epidemiological assessment phases. They helped
confirm the lack of inclusivity at Alexis Nihon and its impact on
mall patrons with various disabilities. The social assessment
focused on identifying the needs of the mall patrons, the social
problems impacting their quality of life, and their desired out-
comes. The epidemiological assessment phase involved identifying
the characteristics of the target community at the mall. The types
of functions impacted in individuals with disabilities at the mall,
as well as impairment in activity and participation were mapped
according to the International Classification of Functioning,
Disability, and Health (ICF) framework.[35,36]

In order to gather baseline data on the characteristics of the
mall patrons, a series of observations including “people counts”
were conducted at the mall, at various time frames, between 23
January and 29 January 2012. The observations were carried out
in various critical zones within the mall (i.e., stairways, escalator,
entrance). The baseline observations revealed that between 4%
and 8% mall patrons had reduced mobility of caused by an
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impairment or due to particular situations or environmental
obstacles (i.e., shopping with a stroller, employee pushing a cart).
Of those with reduced mobility, 24.4.% were elderly, 15.8%
were children including babies, 10.0% were able-bodied attend-
ants, 0.5% were pregnant women, and 46.9% were classified
as “other”.

The sub-projects focused on individuals of all ages with impair-
ments related to a number of diseases and conditions (ex: CNS
lesions, spinal cord injuries, Parkinson’s, chronic pain, visual, and
hearing, speech/communication problems such as aphasia, devel-
opmental disorders) and included individuals requiring the use of
wheelchairs and other mobility assistive devices. The functions
impacted in individuals with disabilities identified by the research
projects and initial assessment phases of the PPM included: (1)
cognitive functions: intellectual, attentional, mnemonic, psycho-
motor, emotional, perceptual, higher level, language, calculation,
sequencing complex movements, experience of self and time, (2)
sensory functions: seeing and hearing, (3) voice and speech func-
tions: voice, articulation, fluency and rhythm of speech, and alter-
native vocalizations, (4) neuromusculoskeletal and movement
related functions: mobility of joints and bones, muscle strength
and power, muscle tone, muscle endurance, motor reflex, control
of voluntary movement, gait patterns, and sensations related to
movement functions.

The population studied at the mall also included individuals
without impairments in body function or activity and participa-
tion. For example, some sub-projects identified the needs of
the family members and caregivers of persons with disability, as
well as the health professionals working with the person. Also,
included in the sub-projects were the residents of the residen-
tial towers, mall tenants and employees, members of commu-
nity organizations, and vagrants. The reasons for visiting the
mall were varied and included the acquisition of goods and
services, socializing, safety, recreation, and leisure, physical activ-
ity, employment or volunteering, rehabilitation, dining, and
passing through.

A number of inclusivity issues in activity and participation were
identified, and fell under seven main areas. The areas included: (1)
learning and application of knowledge (i.e., learning how to find
particular stores or locations within the mall), (2) performance of
general tasks: (i.e., the ability to use the washrooms or payment
systems, (3) communication: (i.e., the ability to communicate with
mall employees and other mall patrons), (4) mobility: (i.e., the abil-
ity to move independently and/or free of barriers within the mall
and to access all locations), (5) the acquisition of goods and serv-
ices: (i.e., the ability to purchase goods from stores and food items
at the cafeteria), (6) interpersonal interactions and relationships:
(i.e., the ability to meet friends and family members at the mall
for socializing), and (7) community recreation and leisure: for
example, the ability to participate in and to feel part of the mall
community.

These findings helped understand the quality of life, health
status, and needs of individuals with disabilities in regards to
the mall environment and degree of inclusivity. They also deter-
mined and confirmed the overall social problems faced by peo-
ple with disabilities resulting from issues with inclusivity at
Alexis Nihon mall, and helped identify the improvements
required for greater inclusivity and participation. Although cer-
tain populations may not have been included in the research
projects conducted as part of the initial phases of the PPM, the
impairments and functions identified are universal across disabil-
ities and it is likely that people with other types of disabilities
would have similar social and epidemiological determinants as
those identified.[37]

Phase 3: Behavioral and environmental assessment
Phase 3 of the PPM identified the behavioral and environmental
issues associated with a lack of inclusivity at the mall; issues hin-
dering the participation of the individuals with disabilities in the
mall environment.

This phase was informed by numerous projects exploring
obstacles and facilitators in the social and physical environ-
ment.[38] For example, some research projects conducted at
Alexis Nihon described the physical space characteristics, floor
plans, and metrics charts to identify obstacles to navigation,[38]
while other research projects included focus groups with mall
users with and without disabilities to synthesize information on
the experiences and expectations in relation to inclusivity meas-
ures. The projects examined a wide range of issues impacting
inclusivity at the mall, such as issues with the construction, acces-
sibility, or with broader social factors. The synthesis of information
was facilitated by holding working groups where researchers,
community members, and other stakeholder groups helped priori-
tize the issues identified by the data collection and research
projects.

Table 1 summarizes the inclusivity and accessibility issues at
Alexis Nihon, informed in part by a number of RehabMaLL
research projects.[9,20,38–47]

Phase 4: Educational and organizational diagnosis
Phase 4 involved the identification of the factors that should be
targeted to address the behavioral and environmental issues at
the shopping mall. This phase informs the development of the
program interventions by determining the predisposing, enabling,
and reinforcing factors. Predisposing factors are the antecedents
that provide motivation for action. They include the knowledge,
attitudes, beliefs, values, and confidence of stakeholders (mall
owners and mall patrons). Enabling factors are the internal factors
that enable stakeholders to act on their predispositions and
include the availability of material and financial resources, as well
as the mall personnel. Reinforcing factors provide the external
rewards or incentives for the continuation of behaviors of the per-
son at the mall. They include feedback and influences from health
professionals, local laws and policies, media and more.

The predisposing, enabling, and reinforcing factors were deter-
mined for each of the issues identified in phase 3. Issues that
were amenable to change by interventions and environmental
modifications were identified and prioritized. Table 2 provides
predisposing, enabling, and reinforcing factors of the RehabMaLL
project for a number of issues; some factors contributed to more
than one of the identified inclusivity issues.

The most common predisposing, enabling, and reinforcing fac-
tors were knowledge, awareness, and perceptions of stakeholders
at the mall, as well as communication/feedback mechanisms and
information access. A cost-benefit comparison was conducted in
order to prioritize issues based on their degree of feasibility/
changeability. For example, signage improvements were consid-
ered as low cost environmental modifications with a high degree
of feasibility, and were expected to have a significant impact on
the inclusivity of patrons with vision impairments. On the other
hand, changes at the policy level changes, such as implementing
mandatory training of employees, was less feasible and was
associated with higher costs.

Phase 5: Administrative and policy assessment and intervention
alignment
Phase 5 involved determining whether the interventions or modi-
fications proposed were feasible with available resources, and
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Table 2. Predisposing, enabling, and reinforcing factors for a number of issues.

Issue/determinant of function
and participation Predisposing factors Enabling factors Reinforcing factors

1. Poor interior signage Lack of knowledge by mall owner
about signage and/or its impact
on degree of inclusion for people
with vision impairments/low vision

Maintenance personnel not trained
to identify poor signage or to
develop optimal signage/
wayfinding

No public feedback to management/
maintenance personnel about
impact of poor signage; lack of
knowledge on how to implement
better signage

2. No shopper assistant system to
provide information, assistance or
direction for people with
disabilities

Lack of awareness by mall owner
and shop owners of potential ben-
efits of such assistance system
and impact of not having one

No feedback to management about
potential need for such a system

General acceptance of lack of such
system by the public; lack of
knowledge on how to develop
and implement a shopper assist-
ance system; cost-barriers to
develop

3. Mall employee attitudes towards
people with disabilities

Lack of awareness by mall and shop
owners about attitude issues and/
or impact of attitude on inclusion
and experience at mall/shops

Store employees not educated or
trained to interact with people
with disabilities

Little social awareness in general
about the different needs and
expectations of people with dis-
abilities with regards to attitudes
and treatment; lack of knowledge
on how to change attitudes; cost-
barriers to implement changes.

4. Lack of rest spaces Lack of awareness about the need
for rest spaces and the impact on
not providing such spaces

No feedback to management about
potential need and benefits of
such a system

General acceptance of lack of such
rest spaces by the public; lack of
knowledge or lack of initiative to
develop rest spaces; cost-barriers
to implement

Table 1. Summary of inclusivity issues impacting function and participation at the mall identified by the behavioral and environmental assessment.

Area Area definition Examples of issues

Outside the mall Outside the interior mall space (including both
mall and public physical spaces).

– Poor accessibility for wheelchair-bound individuals, or others with
mobility assistive devices

– Via the subway (no elevator or ramp)
– No vehicle drop off area
– Poor signage outside the building

Inside the mall Interior physical space of the mall. – Poor signage inside the mall (e.g., location of elevator)
– High noise level
– Inconsistent signage

Social support Care of people with disabilities by other people
at the mall that impact perceived and actual
sense of belonging.

– No system for shopper assistance
– Limited disability awareness training provided to employees
– Limited number of employees with disabilities

Educational Knowledge and awareness of people at the mall
about disabilities and individual with
disabilities.

– Limited public sensitization and awareness of people with disabilities
– Lack of educational venues regarding needs of people with disabilities
– Lack of continuity of knowledge (staff turnover and part-timers)

Psychosocial Support and resources at the mall that impact
psychological and subjective well-being.

– Lack of peer support groups and events
– Lack of staff awareness to the presence of psychological signs of dis-

tress or how to manage inappropriate social behaviors
– Lack of consideration for the subjective experiences of people with

disabilities

Communication Accessibility and communication/transfer of
information pertinent to experiences with the
mall (both on- and off-site).

– Accessibility of information about the mall on the web not addressed
– No tools/processes for nonverbal communication
– No direct phone line to taxi company with disability-adapted vehicles

Vision and hearing Vision and audition at the mall. – Gaps in services adapted for color blindness
– No visible contrasts in signage
– No available auditory information for the visually impaired

Mobility Ability to move freely and easily within the
mall.

– Lack of rest spaces
– Lack of navigating space inside certain stores
– Lack of different sitting options

Attitudinal Attitudes of people at the mall, including
patrons, shop owners, employees, and indi-
viduals with disabilities.

– Negative attitudes and prejudices towards people with disabilities
– No tools to change attitudes and reduce marginalization, and to

address poor perceptions of competence experienced by many people
with disabilities

Financial Financial transactions at the mall. – Availability of work for people with disabilities
– Financial difficulties for people with disabilities limiting participation
– Payment systems difficult to use for certain people with disabilities

Policy level Set of basic principles and associated guidelines
enforced by mall ownership and
management.

– Lack of policy for mandatory employee awareness training
– Lack of incentives for shop owners to facilitate inclusion
– No best practices for mall activities for individuals with disabilities
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compatible with mall administrative policies. If they were not
compatible, changes in mall administrative policies were explored
if a particular potentially beneficial intervention required it.

Potential interventions/solutions were identified for each of the
issues prioritized in phase 4. In some cases, the research subpro-
jects themselves informed the development and testing of novel
interventions. For example, one project explored the impact of
a training program regarding welcoming people with various
functional limitation, on employees’ knowledge and perceived
self-efficacy. The findings from this project served to inform the
development of further interventions targeting attitudinal and
social issues.

As Alexis Nihon is privately owned, the activities within this
phase were conducted by the project leaders/researchers in col-
laboration with mall administrators, leveraging the information
collected and synthesized from all previous phases of the PPM.
For example, to remediate poor interior signage and improve
navigation, the addition of a number of signs and floor identifiers
were planned to be added in key locations. Prior to doing so, an
analysis of the policies, resources and circumstances at the mall
that could hinder or facilitate the development and implementa-
tion of each of the interventions or modifications to the mall set-
ting was undertaken.

Implementation phase

Phase 6: Implementation of program components and activities
This phase is the first phase of the “PROCEED” component of the
PPM, which focuses on the implementation of the selected inter-
ventions in-vivo. It entails the selection of intervention implemen-
tation methods and strategies, as well as identification of
resources and required policy changes.

The RehabMaLL project implementation activities were
dependent on continuous collaboration with the mall owners. The
mall management and research team met frequently to provide
updates, and to discuss strategic ways to integrate research find-
ings into renovation plans. The RehabMaLL interventions have
been implemented gradually over the years. Some projects are
still in progress requiring constant maintenance and effort.
Table 3 describes the interventions implemented to date and
those that are still underway. Although interventions have focused
primarily on physical changes at the mall, due to their higher
degree of changeability and feasibility, we expect a greater

breadth of interventions to be implemented, that will target other
identified issues (e.g., educational, psychosocial, social support).

Evaluation phases

The PPM was used to determine the metrics to evaluate the per-
formance of the overall RehabMaLL, and these metrics are used in
the ongoing monitoring and reporting of outcomes. The evalu-
ation of the RehabMaLL project is ongoing and results will be
published subsequently.

Phases 7, 8, and 9: Process, impact, and outcome evaluation
The process evaluation includes an analysis of procedures in place
for reaching the target population, and examining whether these
processes are working as planned. Green and Kreuter [28] recom-
mend evaluating whether the interventions addressed the factors
identified at Phase 4 (educational and organizational assessment).
For the RehabMaLL projects, an example of a metric for this phase
would be reporting on the percentage of recommended interven-
tions/solutions that were accepted by mall management. And for
the interventions/solutions that were accepted, an analysis on the
gaps between what was planned, and what was actually imple-
mented will be conducted. During the process evaluation, an ana-
lysis of the key predisposing, enabling, and reinforcing factors
that were targeted for change by the selected interventions are
also planned.

The impact and outcome evaluations examine the immediate
and long-term in-vivo effects of the interventions on physical and
cognitive function, social participation, and inclusion of persons
with disabilities. Sustainability of these effects will also be investi-
gated. Green and Kreuter [28] recommend determining the impact
of the interventions on addressing the issues identified in Phase 3
(in this case, inclusivity issues impacting function and participation
at the mall identified by the behavioral and environmental assess-
ments). An impact evaluation will therefore assess the immediate
changes brought by the program and interventions to the target
population in terms of changes in various spheres (environmental,
social, educational, psychosocial etc.) and improving the degree of
inclusivity. This evaluation is achieved by comparing baseline
assessments of the physical and social environment to the post
intervention assessments. More specifically, the impact evaluation
will measure baseline and post-implementation experiences,
knowledge, attitudes, and beliefs of mall patrons with disabilities

Table 3. Interventions resulting (or underway) from the RehabMaLL project.

Issue/determinant of function and participation Intervention

Poor interior signage limiting wayfinding Increased number of signs and floor identifiers at key locations to improve navigation
to washrooms, elevators, and information booth; branding signage changed to be
coherent across storefronts.

Limited wheelchair access from outside Addition of 2 accessible ramps for expanded wheelchair accessibility (one on each of
lower and ground levels).

Small and poorly located elevator for wheelchair access A new elevator, centrally located, is both accessible and large enough to accommodate
more than one person in a motorized wheelchair with other people.

Difficult to locate information kiosk limiting wayfinding Information kiosk was moved to a new location in front of the new elevator and the
stairs in the center of the mall. Easily seen from every floor and from everywhere
on the Mezzanine level.

Lacking accessible washroom for people with mobility-related disabilities
and wheelchairs

Addition of a new accessible “family” washroom on the street level and relocation of
all washrooms on the level; changes to lower level washrooms.

Poor knowledge of how to interact with clients living with disabilities Creation of a training tool kit and training of some employees of the stores/shops of
the mall.

Poor lighting, with lots of shadow zone, impacting visibility for people
with poor vision

Changing of all the lighting in the ceilings at the metro and street levels. Includes
change to LEDs (brighter light with less shadow) and an increased number of
luminaires.

No indicators on the floor indicating the presence of stairs or other archi-
tectural component, limiting navigation for people with low vision

Indicators on the floor indicate the presence of stairs or other architectural elements.

Floor reflection/glare impacting visibility for people with low vision New floor is “matte” not glazed. No more glare for people with low vision.
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to determine if changes occurred, and whether these changes
resulted from the intervention. This will provide an indication of
the immediate impacts of the program on the degree of inclusiv-
ity at the mall, both objective and subjective (i.e., a subjective or
objective decrease in social obstacles that people with disabilities
face at the mall). The interventions implemented to date (or
underway; Table 3) are expected to improve a number of inclusiv-
ity issues, such as improved wayfinding to key areas in the mall
for individuals with low vision and/or mobility impairments,
improved wheelchair access to the mall, improved access to wash-
rooms for people with mobility-related disabilities and wheel-
chairs, and improved social interactions between mall employees
and people with disabilities.

While the impact and outcome evaluation phases can overlap,
the latter focuses primarily on determining whether the program
met the ultimate goal of the RehabMaLL, which is “transforming
the mall into an inclusive environment welcoming all people irre-
spective of their physical or mental capacities”. For outcome
evaluation, Green and Kreuter [28] recommend determining
whether the interventions and overall project led to the overall
desired results identified in Phases 1 and 2. In other words, can it
now be said the mall is more inclusive than before, and to what
degree? To answer this, researchers and individuals with disabil-
ities recently conducted an initial walk-through to assess the
impact of the implemented changes from a user’s perspective.
However, given that the RehabMaLL project spans a limited num-
ber of years, measuring long-term outcomes will be challenging.
The performance of any given living lab is intimately linked to the
degree of its maturity.[26] The outcome evaluation of the
RehabMall project will examine participation, social inclusion, and
quality of life of people with disabilities, and will also investigate
the sustainability of the implemented interventions. The findings
from the impact and outcome evaluations of the RehabMaLL pro-
ject will be disseminated in the future.

Discussion

Living lab projects can present a number of challenges due to the
complexity of the dynamic lived environment, and dealing with
many different stakeholder groups as well as sources of informa-
tion to be considered. In this paper, we illustrated the applicability
of the PPM when used as a framework for the development of an
inclusive environment in an existing and renovation-ready mall
setting. The PPM is primarily used in the planning and develop-
ment of health promotion and educational programs.[28]
However, our findings demonstrate that the PPM is flexible and
accommodates a wide range of program objectives, including
those targeting broader social issues relating to inclusivity of pub-
lic spaces. The use of the PPM to guide the RehabMaLL project
effectively facilitated the integration and synthesis of information
from many different sources, as well as the identification and pri-
oritization of key issues to address in order to improve inclusive-
ness at Alexis Nihon. The PPM also helped frame and drive the
implementation and evaluation of the ongoing components of
the projects. The need for inclusive spaces to better accommodate
the elderly and people with disabilities within mall environments
will only continue to grow as populations continue to age. It is
hoped that the findings presented in this paper can help future
development and implementation of community-led projects aim-
ing to create enabling and inclusive public spaces such as malls.

The PPM planning phases allowed a thorough identification of
the target population’s need and prioritization of issues to
address. Factors that were important and changeable via interven-
tions and environmental modifications were taken into account.

Importantly, given the ecological approach of the PPM, a wide
range of issues impacting the degree of inclusivity at the mall
were examined and a number of inclusivity and accessibility issues
related to the physical environment, policy, educational, and psy-
chosocial aspects were identified and addressed, thus increasing
the person-environment fit.[12–14] Further, the use of the PPM for
the identification of predisposing, enabling, and reinforcing factors
facilitated the development of mall interventions by allowing
for their prioritization based on importance and changeability/
feasibility. The driving factors of reduced inclusivity at the
Alexis Nihon mall were tied to limited awareness, knowledge,
and access to information. Setting aside cost considerations, many
issues could be resolved due to their high degree of changeability
and feasibility. However, the final decisions regarding whether or
not to implement an intervention were made by the mall owner.
The activities resulting from the planning phases of the PPM sup-
ported this decision-making, as valuable evidence-based informa-
tion and recommendations were fed back to the mall ownership/
management, shop owners, and employees.

The implementation and evaluation phases of the PPM helped
translate the needs assessment and prioritization of issues/inter-
ventions conducted in earlier phases into solid commitments by
the mall owner to implement interventions aimed at increasing
the social participation of people with disabilities within the Alexis
Nihon mall. This commitment was the result of solid relationships
forged between project leaders and mall management. The imple-
mentation of activities was an iterative process and stakeholders
were continuously engaged in order to provide feedback that
helped increase the relevance of the interventions. The PPM also
incorporates an evaluation process that allows for the monitoring
of goals. Further, although the evaluation components are in the
latter half of the PPM, evaluation should be taken into consider-
ation during the planning phases of the PPM in order to develop
proper evaluation metrics.

Despite the pertinence of using the PPM as a framework to
develop inclusivity within public spaces, there are limitations to
using a planning-focused model, particularly with respect to the
evaluation of the projects and program of research. While there
are established procedures to guide the synthesis and prioritiza-
tion of information in the planning phases, there is less guidance
available regarding the PROCEED evaluation phases, aside from
the recommendation to link particular evaluative phases to spe-
cific PRECEDE phases. There are no proposed comprehensive and
evidence-based approaches to evaluation. That said, the PPM
should not be considered as a replacement for an exhaustive
evaluation approach based on supportive research/evidence-based
activities (e.g., pre- and post-intervention measurements of inclu-
sivity, use of reliable, and valid metrics), which we recommend to
be developed in parallel with the PPM. That the PPM provided
less of a comprehensive approach for evaluation compared to
planning, however, is a feature inherent in planning oriented
frameworks.

In addition to the impacts observed on the degree of inclusiv-
ity at the mall, the interventions had broader indirect impacts on
the rehabilitation field itself. Indeed, removing environmental and
social barriers in public areas might promote the rehabilitation
process by facilitating the restoration of function.[22] In terms of
project outcomes, many rehabilitation professionals and research-
ers involved in the RehabMaLL project reported increased consid-
eration of social participation and inclusivity in their research and
clinical activities, leading to a reexamination of usual treatment
approaches in order to better respond to the needs of their
patients.[38] Many researchers and rehabilitation professionals also
reported paying closer attention to these issues during their
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teaching and training of clinicians. While these outcomes have
only been captured anecdotally, it may be important to consider
these types of potential outcomes early in the planning process
and to integrate them in the evaluation approach in addition to
the more direct outcome measures associated with the mall envir-
onment and community. Finally, some of the research subprojects
also contributed to the identification of potential rehabilitation
interventions, through interviews with clinicians and people with
disabilities. Other studies, such as those based on virtual reality,
have also been completed,[47] or are underway, and could help
develop novel rehabilitation interventions relevant to a mall setting.
As a final caveat, it is important to underscore that such a project
is suited to high resource environments and may not be feasible
in resource-deprived environments, such as locations within low-
and middle-income countries.[48]

In summary, this paper demonstrates the applicability of the
PPM as a framework for the development of an enabling and
inclusive environment in a renovation-ready shopping mall in
Canada’s second largest city. Since design exclusion tends to
occur early in the design process, it may be worthwhile and prac-
tical to consider issues of inclusivity earlier in the design process
of new shopping malls. Creating an inclusive mall environment,
through decisions made early in the design process or via the
renovation of existing space, will help increase the participation of
patrons with disabilities. This will help reduce the marginalization
of people with disabilities by increasing the visibility of disability-
adapted interventions and changing the perceptions and aware-
ness of all mall patrons. Indeed, RehabMaLL data showed that lim-
ited awareness, education, and knowledge, appeared to be major
contributing factors to numerous issues of inclusivity within the
Alexis Nihon mall. These findings reflect the much broader social
aspects of disability awareness at play hindering the fair and equal
to services and resources within public settings. Finally, one sug-
gestion or future direction for research, might be the develop-
ment of standardized measures of inclusivity (i.e., an inclusivity
index), which could be used to better quantify inclusivity at malls,
and to facilitate the evaluation of the impacts of interventions
and outcomes of projects targeting inclusivity.
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