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Executive Summary

Introduction

This report presents findings from a review of literature
on the effectiveness of interventions to increase physical
activity participation and (healthy) eating behaviour, and
decrease overweight and obesity. These health-related
behaviours have been found to be important factors in
the prevention of type 2 diabetes and other chronic
disease conditions (Steyn, Lambert, & Tabana, 2009). It is
important to identify intervention approaches that have
been shown to be effective for middle-aged adults —as
this group will contribute the greatest number of future
incident cases of type 2 diabetes in Canada (Manuel,
Rosella, Tuna, & Bennett, 2010; Public Health Agency of
Canada, 2008; Rosella, Manuel, Burchill, & Stukel, 2009).
Given that this group represents for the most part, active
working age adults, two related research questions
provide focus to this review and synthesis of evidence for
interventions that include a policy and/or environmental
component:

1. What is the effectiveness of workplace-based
interventions on physical activity, eating behaviours,
and BMI among adults age 45-64°?

2. What is the effectiveness of community-based
interventions on physical activity, eating behaviour,
and BMI among adults age 45-64?

Methods

PubMed and Scholar’s Portal were used as the two
systems for the scientific literature search. Separate
search strategies were developed for the two research
questions. Application of the search strategy and review
criteria and abstract review by four members of the
research team resulted in the following (described in
detail in the full report):

The 43 original articles focusing on workplace settings
(2005-2010), deemed eligible through the search process,
were reviewed and summarized in tabular form, using a
standard template identifying the following: authors and
date; sample; research method and measures;
intervention; relevant results; and comments. In this final
report, in addition to the complete summary table, a
narrative synthesis of the workplace literature studies and
findings was included. Consistent with the table template,
this synthesis presents aggregate information on study
attributes, such as location of study, sample composition,

primary outcomes included, theoretical framework used
(if any), and study design used. In addition, the
effectiveness of the interventions on primary outcomes
was summarized for the studies reviewed.

For review articles focusing on community and workplace
settings (2000-2010), we identified 31 scientific articles
through screening. For those papers reviewed and
summarized in tabular form, the characteristics and
findings of these review papers used a standard template
that included: author and date, scope (type of review,
target group, outcome(s) of interest), key results and
comments. In addition, a narrative synthesis of the
findings has been included in this report, including a
section on review paper attributes and a summary of
salient substantive findings regarding the effectiveness of
workplace and community setting interventions
respectively. Review papers/reports from the grey
literature have also been included under a separate
heading in the summary table as well as integrated into
the narrative synthesis of findings from the review of
workplace and community interventions respectively.

Findings and Recommendations

Based on the review of original articles (workplace
interventions) and the assessment of review articles and
grey literature (community and workplace interventions),
we offer the following summary of findings and
recommendations for consideration:

WORKPLACE INTERVENTIONS

o Although the findings for workplace interventions
increasing physical activity participation were not
conclusive, there was some support for multi-
component intervention approaches that include a
combination of educational and environmental
components (access to facilities) as well as employee
participation in planning. This approach appears
promising and should be considered for further
development.

e The scientific literature showed some support for point
of decision prompts to engage in physical activity. This
approach consists primarily of signage encouraging
employees to take the stairs instead of the elevator.
This intervention approach should be considered for
further development.
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e There was some support for the importance of
workplace employee/employer advisory
boards/committees in planning and implementing
workplace physical activity interventions. Although the
evidence in support of this component was not
conclusive, joint participation in workplace advisory
boards is important and consistent from both
conceptual and ethical standpoints. Thus, this
component should be included in any further
development of workplace interventions.

Several papers reporting workplace interventions found
the use of pedometers to be effective components in
increasing physical activity participation. The provision
of this means of assessing activity provides a positive,
motivational, and relatively inexpensive means of
facilitating activity. Thus, the use of pedometers as a
component of workplace interventions should be
considered.

Findings from the current review indicated support for
interventions that provide access to, and opportunities
for, healthier foods in the workplace. Thus nutritious
foods, such as fruits and vegetables and low-fat/low-
sugar products, would be made available in the
workplace at meetings, in the cafeteria, and in vending
machines. This type of intervention, representing a
workplace organizational policy, could also be
augmented by reducing the price of these items such
that there would be an additional incentive for
choosing them over less nutritious alternatives. This
intervention approach should be strongly considered
for further development.

The review also indicated support for multi-component
workplace interventions aimed at improving eating
behaviours. Based on ecological theory and the
principle of joint participation of employees and
employers in advising the intervention, this approach
includes a combination of environmental and
educational components. This approach should also be
considered for further development.

Findings from the review support the effectiveness and
importance of workplace advisory committees in
planning interventions to increase consumption of
nutritious foods, such as fruits and vegetables and low-
fat products. This should be built into the components
of any future workplace intervention being considered.

Although there was limited support for the
effectiveness of workplace interventions in changing
BMI, there was some support for their effectiveness in
changing other anthropometric measures of overweight
and obesity (weight, body composition, and waist
circumference). Though not examined in this review, it

may be that issues of intervention duration and dose
may be related to the findings regarding BMI. Many
interventions are of relatively short duration while
changes in BMI are more distal outcomes, perhaps
mediated by other anthropometric changes or changes
in physical activity participation or eating behaviours.
Thus, BMI should not be considered to be the primary
proximal outcome in subsequent interventions. Instead,
impact level changes, such as increases in physical
activity participation or improved eating behaviour, as
the result of workplace interventions, should be used.
However, BMI and related measures should be included
and tracked in interventions, since they may be
influenced more directly be the impact level changes
themselves.

COMMUNITY INTERVENTIONS

e Evidence from the current review of review papers and

grey literature reviews suggests a number of
community-level intervention approaches are effective
in increasing physical activity participation. One
approach receiving considerable support was point of
decision prompts (signs) to increase stair use, as
opposed to using the elevator or escalator in public
buildings and residences. Point of decision prompts to
increase stair use should be strongly considered as a
community intervention.

Another intervention approach used to increase
physical activity participation receiving support in the
review was community-wide campaigns. This includes
the use of media and other components, including
education. Community-wide campaigns should be
considered as a possible component in a multi-
component social marketing approach for increasing
physical activity in community settings.

Additional evidence from the review supported
interventions to increase access to facilities, places, and
opportunities for physical activity participation. This
approach represents the importance of public policy
and program interventions on both a micro- and macro-
environment level. Related to these are “community-
scale” policies and “street-scale urban design and land
use” policies as interventions to enhance and promote
physical activity participation in communities. This
approach should be considered in those settings which
will be able to dedicate considerable time and
resources to its development.

The review also identified support for a number of
community intervention approaches aimed to increase
fruit and vegetable and low-fat food consumption.
Point of purchase information regarding the nutritional
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value of foods available in public locations is one such
approach. There is more evidence in support of point of
purchase interventions in restaurants as compared to
grocery store/supermarkets. Point of purchase
interventions should be considered in cases where
restaurants express an interest in providing this
information.

Findings from the review also support the use of
interventions which increase access and availability of
healthy foods. Most of the studies reviewed considered
this as more of a micro-level intervention, such as
changing the location of foods in supermarket displays.
Less frequent were studies that emphasized issues
around the provision of access and availability of
nutritious foods by members of communities which are
based on more macro-level factors such as the cost of
nutritious foods, access to fruit and vegetable vendors,
and similar issues. Food pricing was also shown to be an
important factor in relation to food purchasing
decisions. Thus, there are important public policy
implications for consideration of approaches that can
enhance equitable access to nutritious foods. This
intervention approach should be considered in cases in
which inter-sectoral policy can be devoted to this
outcome.

The review also indicated support for multi-component
intervention approaches, combining both individual and
environmental components. These approaches also
emphasize the importance of having a strong
theoretical basis of support (such as Social Ecological
Theory, Social Cognitive Theory, or the
Transtheoretical/Stages of Change Model) and
participatory approaches to intervention planning,
implementation and evaluation. This approach should
be considered as an intervention approach in situations
that provide considerable resources and time to
develop it.

Similar to the review of workplace interventions, there
was little evidence found in support of community
interventions aimed at changes in BMI. Though physical
activity and nutritious eating behaviour were found to
have a desired effect on body fat, specific individual or
environmental interventions were not found to
consistently influence BMI or other anthropometric
measures of overweight/obesity. Thus, physical activity
and eating behaviours should be used as the primary
outcomes of focus and BMI, and other anthropometric
measures, should be tracked over longer periods of
time in relation to the intervention and changes in the
proximal outcomes.

A Review of Workplace and Community Interventions for Adults

e This review and synthesis of evidence suggests a
number of research gaps and questions that should be
addressed. It will be important to ensure that
subsequent designs for intervention studies include
adequate follow-up. Related to the need to assess long-
term intervention effectiveness are the questions —
what factors influence/facilitate sustained changes in
behaviour, and what types of research and evaluation
design are most suitable to address specific objectives.
Other important research gaps and questions include:
What are the practical and logistical issues around
provision of healthy foods in the workplace or
community? What are the most rigorous and feasible
ways to assess the effectiveness of policy and
environmental interventions to increase physical
activity participation and healthy eating in workplace
and community settings? Related to the latter question
is the need to capitalize on opportunities to utilize
natural experiments to assess the effectiveness of
policy and environmental interventions by tracking
changes in outcomes using existing (or new)
surveillance mechanisms (Ramanathan, Allison,
Faulkner, & Dwyer, 2008).

e The current review and synthesis of evidence also
indicate a number of specific policy and environmental
interventions needing further study including:
transportation policy in relation to opportunities and
participation in physical activity, long-term effects of
interventions based on the use of environmental
prompts to increase the use of stairs in workplace and
community settings, and the effectiveness of policy
interventions to increase access to, and availability of,
nutritious foods for the population at large and those
most vulnerable.

GENERAL RECOMMENDATIONS

e As a next step, the findings and recommendations

should be discussed to inform the development of
policy and strategies within Ontario. In order to
facilitate this, discussion with representatives of the
Ministry of Health and Long Term Care (MOHLTC).

e The findings and recommendations should also be

discussed with stakeholders from the diabetes
prevention modelling workshop in order to examine
issues around the relevance, feasibility and costs
involved in adapting these approaches for possible
implementation in public health settings in Ontario.



Introduction and Background

This report presents findings from a review of literature
on the effectiveness of interventions to increase physical
activity participation and (healthy) eating behaviour, and
decrease overweight and obesity. These health-related
behaviours have been found to be important factors in
the prevention of type 2 diabetes and other chronic
disease conditions (Steyn, Lambert, & Tabana, 2009). It is
important to identify intervention approaches that have
been shown to be effective for middle-aged adults — as
this group will contribute the greatest number of future
incident cases of type 2 diabetes in Canada (Manuel,
Rosella, Tuna, & Bennett, 2010; Public Health Agency of
Canada, 2008; Rosella, Manuel, Burchill, & Stukel, 2009).

Given that this group represents for the most part, active
working age adults, two related research questions
provide focus to this review and synthesis of evidence for
interventions that include a policy and/or environmental
component:

1. What s the effectiveness of workplace-based
interventions on physical activity, eating behaviours,
and BMI among adults age 45-64?

2. What is the effectiveness of community-based
interventions on physical activity, eating behaviour,
and BMI among adults age 45-64?

A central difference in the way we addressed the two
research questions is that the review of workplace
intervention effectiveness was based on a search and
review of original articles published between 2005-2010
as well as review articles published between 2000-2010,
while the review of community-based intervention
effectiveness was based solely on a search and review of
review articles and grey literature published between
2000-2010. This strategy allowed us the opportunity to
examine the workplace intervention literature in
additional depth, and to assess and summarize the
community intervention literature.

Background

Type 2 diabetes is a condition involving reduced ability of
insulin to “stimulate glucose uptake in body fat and
muscles (insulin resistance) combined with insufficient
insulin secretion that leads to increased blood glucose
levels” (Orozco et al., 2008). On a global level, type 2
diabetes is projected to affect 200 million individuals by

2010 and 300 million by the year 2025 (Steyn et al., 2009).

In Ontario, a 2008 report of the National Diabetes

Surveillance System (Public Health Agency of Canada,
2008) estimates that levels of diabetes will increase
dramatically in the years to come, as the number of at-
risk individuals middle-aged and older expands the
prevalence of this condition. These predictions have
implications for the health care system in Ontario, with a
likely increased burden of illness, higher costs of
treatment and health care, and significant challenges for
public health researchers, planners, and practitioners
(Ochinmaa, Jacobs, Simpson, & Johnson, 2004).

According to findings from The Nurses’ Study, a
longitudinal study of 84,941 female nurses followed
between 1980-1996, overweight or obesity was the
strongest predictor of type 2 diabetes, while lack of
physical activity (PA), unhealthy diet, smoking, and
abstinence from alcohol were also associated with an
increased risk of type 2 diabetes, even when controlling
for BMI (Steyn et al., 2009). Further, through their effects
on decreasing insulin resistance, weight reduction and
increased daily physical activity have been shown to
modify the risk profile for type 2 diabetes (Orozco et al.,
2008). Thus, there appears to be sound empirical support
for examining the prominence of such factors as
overweight and obesity, unhealthy diet, and physical
inactivity as predictors of type 2 diabetes, and for the
potential benefit of weight reduction, enhanced regular
physical activity, and healthy diet as primary prevention
measures to reduce the risk of type 2 diabetes in
members of the population and among those groups
most at-risk (Aboriginals, pregnant women, pre-
diabetics). There is some evidence in support of
preventive interventions such as combined individual
dietary counselling and dietary modification and physical
activity among adults at-risk of type 2 diabetes (Orozco et
al., 2008; Steyn et al., 2009; Williamson, Vinicor, Bowman,
& the Centers for Disease Control and Prevention
Working Group, 2004). A recent review of the
effectiveness of NIH’s Diabetes Prevention Program
indicates a consistent significant amount of weight loss
immediately following use of the curriculum as well as
empirical support for improvements in physical activity
and metabolic syndrome components in some instances
(Jackson, 2009). These studies, however, largely dealt
with prevention of type 2 diabetes among those groups
more at-risk (for example, those who screen positive for
abnormal fasting glucose). In the current review, we focus
instead on the effectiveness of interventions on physical
activity participation, eating behaviour, and BMI among
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those in the general population —who will likely
contribute the greatest number of people with type 2
diabetes in the future.

In this review we are particularly interested in
interventions that include a policy or environmental
component. In fact the inclusion criteria for the review
specified that this component must be included in the
paper or report examined. With increasing interest and
emphasis on ecological frameworks underlying health and
health behaviour, policy and environmental factors have
become more prominent than previously (Sallis, Owen &
Fisher, 2008). Brownson and his colleagues state that
environmental and policy approaches are “designed to
provide opportunities, support, and cues to help people
develop healthier behaviors” (Brownson, Haire-Joshu &
Luke, 2006). Further, they point out that policy and
environmental approaches are potentially more powerful
than individual approaches since they provide an
opportunity to reach more people. In addition, because
policy and environmental changes are likely to be more
permanent than most public health programs, they have
the benefit of a longer exposure time (Brownson et al.,
2006).

We have adopted Matson-Koffman, Brownstein, Neiner,
and Greaney’s (2005) definition of environmental
interventions as “those strategies that involve changing

the physical surroundings and social, economic, or
organizational systems in order to promote individual
behaviour change.” Matson-Koffman et al. (2005) also
distinguish between two types of policy used to create
environmental changes. Legislative/regulatory policies are
the result of formal laws and regulations and pertain to
the entire population (or a specific sub-group of the
population). Organizational policies are seen as more
jurisdictional or site-specific, such as regulations
developed by worksites or schools. These policies are
more likely to affect a smaller number of the population
(Matson-Koffman et al., 2005).

The current review, commissioned by request of the Chief
Medical Officer of Health (Ontario), was developed as an
outcome of a planning process of OAHPP and a number of
stakeholder organizations with an interest in prevention
of type 2 diabetes through public/population health
approaches. A workshop was held in the spring, 2010 to
review the results of a modelling exercise and to inform
the literature review. Subsequently, a number of
meetings were held between the literature review team
and OAHPP to discuss the scope of the review and specify
the eligibility criteria for the search strategy. As part of
the process, interim reports on the specific search
strategy and preliminary findings from the review were
submitted to OAHPP for review and discussion.

Methods: Search Process and Results

In conducting the literature searches, we attempted to
adhere to the guidelines stated in the initial interim
report (March 31, 2010) which described the inclusion
criteria (below) and specific search strategy. Where we
needed to deviate from these guidelines, a note to that
effect is included in this report. A summary of the
literature search process and results follows.

Inclusion Criteria

1. Search both published and unpublished (grey)
literature.

2. Search for original research articles (2005-2010) and
search for review articles appearing 2000-2010 for
the workplace review. Include review articles, meta-
analyses, and grey literature (reviews) conducted
2000-2010 for the community review.

3. Articles published in English.

4. Articles based on research conducted in Canada, U.S.,
Europe, Australia, New Zealand, and Scandanavia.

5. Primary emphasis on articles with intervention
outcomes: physical activity; BMI; energy balance; and
fruit and vegetable consumption.

6. Age group of primary interest - adults age 45-64.

Focus on primary prevention interventions directed
at the population at large rather than at those at
documented higher risk of type 2 diabetes.

8. Focus on policy and environmental (both social and
built/physical) components of interventions. That is,
the intervention should not consist of only a program
(e.g., health education or counseling). Rather, the
intervention needs to include a component dealing
with such issues as increasing/improving availability,
access, or opportunities.

9. Examine those articles that deal with the cost-
effectiveness of interventions, where possible.
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10. Exclude pharmacological interventions and clinically-
based interventions.

Literature Review Search
Strategy

An academic librarian on the research team used PubMed
and Scholar’s Portal as the two systems for the scientific
literature search. PubMed is a medical database while
Scholar’s Portal is a search tool through which many
databases are simultaneously searched. Included in this
latter tool are the following relevant databases: Medline,
Biological Sciences, Psycinfo, Embase and Web of Science.
For all searches, the librarian used the eligibility criteria
(e.g., English language, year of publication, and
intervention has an environmental or policy component)
for initial identification of potential abstracts. Then, these
abstracts were screened to identify relevant abstracts.
Screening included the elimination of duplicate abstracts.
Next, these identified abstracts were submitted to three
additional reviewers (principal investigator, co-
investigator, and research assistant) who reviewed the
abstracts and/or actual articles to ensure relevance.
Three content areas related to physical activity, healthy
eating and BMI were searched separately to make it
easier to review related abstracts and articles. The
following search strategy was utilized for the workplace
component of the review.

A. RESEARCH QUESTION #1 (WORKPLACE
INTERVENTIONS)

1. (Workplace1 or worksite) and (diabetes mellitus® or
diabetes or motor activity’ or physical activity or
exercise’ or life style') and (intervention studies’ or
intervention* or program evaluation® or program* or
policy or policies or environment** or social
environment' or environment design:l or
environment or public health®

2. (Workplace' or worksite) and (diabetes mellitus' or
diabetes or dietary intake or food habits’ or energy
intake' or calori* or energy balance or eating1 or
fruit* or vegetable* or eating behavi*) and
(intervention studies® or intervention* or program
evaluation® or program* or policy or policies or
nutrition poIicy:l or environment*' or social
environment' or environment design:l or
environment or public health')

3. (Workplace' or worksite) and (diabetes mellitus' or
diabetes or BMI or body mass index" or body weight*
or bodyweight* or obesity1 or overweight or healthy
weight*) and (intervention studies’ or intervention*

A Review of Workplace and Community Interventions for Adults

or program evaluation® or program* or policy or
policies or environment** or social environment" or
environment design® or environment or public
health)

MESH heading
Indicates truncation*

First, the three search strategies were performed utilizing
PubMed. The breakdown of results is as follows:

1. For the first search, 620 abstracts were initially
identified. The librarian screened these abstracts and
deemed 82 of these as potentially relevant.

2. For the second search, 252 abstracts were initially
identified and 17 of these were deemed potentially
relevant.

3. For the third search, 388 abstracts were initially
identified and 7 of these were deemed potentially
relevant.

A total of 106 abstracts from the PubMed searches were
sent to the three reviewers for assessment.

Next, the three search strategies were performed utilizing
Scholar’s Portal. The breakdown of results is as follows:

1. For the first search, 498 abstracts were initially
identified. The librarian screened these abstracts and
deemed 91 as potentially relevant.

2. For the second search, 198 abstracts were initially
identified and 21 of these were deemed potentially
relevant.

3. For the third search, 148 abstracts were initially
identified and 17 of these were deemed potentially
relevant.

A total of 129 abstracts from the Scholar’s Portal searches
were sent to the three reviewers for assessment. The
reviewers’ assessment of abstracts identified from both
the PubMed and Scholar’s Portal searches (total = 235)
resulted in identification of 43 relevant articles for
subsequent review.

B. RESEARCH QUESTION #2 (COMMUNITY
INTERVENTIONS)

This search strategy included only journal articles that
were reviews of various original studies (e.g., meta-
analysis; systematic reviews). The following search
strategy was initially used:



1. (Review' or review* or meta-analysis1 or meta
analysis or systematic review*) and (diabetes
mellitus’ or diabetes or motor activity’ or physical
activity or exercise” or life style’) and (intervention
studies’ or intervention* or program evaluation® or
program* or policy or policies or environment** or
social environment" or environment design1 or
environment or public health®)

2. (Review:l or review* or meta-analysis:l or meta
analysis or systematic review*) and (diabetes
mellitus’ or diabetes or dietary intake or food habits
or energy intake® or calori* or energy balance or
eating’ or fruit* or vegetable* or eating behavi*) and
(intervention studies® or intervention* or program
evaluation® or program* or policy or policies or
nutrition policy1 or environment*" or social
environment® or environment design1 or
environment or public health’)

3. (Review' or review* or meta-analysis1 or meta
analysis or systematic review*) and (diabetes
mellitus’ or diabetes or BMI or body mass index’ or
body weight* or bodyweight* or obesity" or
overweight or healthy weight*) and (intervention
studies’ or intervention* or program evaluation® or
program* or policy or policies or environment*" or
social environment' or environment design1 or
environment or public health®)

MESH heading’
Indicates truncation*

However, this search strategy needed to be modified. By
removing “workplace or worksite” from the search, in
order to address the broader scope of community
interventions, it became apparent that the search was too
broad. For example, a PubMed search for only the
physical activity component resulted in over 55,000
retrieved abstracts and most abstracts were non-relevant
“false hits”. Thus, the search strategy was further refined
to allow for a more focused review of relevant articles
while still representing an exhaustive review of the
literature. Thus, the following search strategy was utilized
in both PubMed and Scholar’s Portal: (diabetes mellitus or
diabetes or physical activity or exercise or dietary intake
or food habits or energy intake or calori* or energy
balance or eating* or fruit* or vegetable* or BMI or body
mass index or body weight or bodyweight or overweight
or healthy weight*) and (program* or intervention*) and
(policy or policies or environment*) and (review* or
meta-analysis or meta analysis or systematic review).

The librarian screened 2242 abstracts from PubMed and
deemed 155 abstracts as potentially relevant. She
screened 2616 abstracts from Scholar’s Portal and
deemed 80 of these as potentially relevant. A total of 235
abstracts were sent to the three reviewers for
assessment. The reviewers’ assessment of abstracts
identified from both the PubMed and Scholar’s Portal
searches resulted in 46 relevant articles. Further
screening resulted in a total of 31 peer-reviewed papers
for review by the team.

Various reports from health organizations, government
bodies and departments (both Canadian and
international) were considered from the grey literature.
Also several databases and sources suggested by OAHPP
were examined for relevance to the review. This resulted
in the review of six papers/reports from the grey
literature.

Review Process

The 43 original articles focusing on workplace settings
(2005-2010), deemed eligible through the search process,
were reviewed and summarized in tabular form, using a
standard template identifying the following: authors and
date; sample; research method and measures;
intervention; relevant results; and comments. In this final
report, in addition to the complete summary table, a
narrative synthesis of the workplace literature studies and
findings was included. Consistent with the table template,
this synthesis presents aggregate information on study
attributes, such as location of study, sample composition,
primary outcomes included, theoretical framework used
(if any), and study design used. In addition, the
effectiveness of the interventions on primary outcomes
was summarized for the studies reviewed.

For the review articles focusing on community settings
(2000-2010), we identified 31 scientific articles through
screening. Many of these papers included reviews of
interventions in both community and workplace settings
and, instead of grouping them all together, the findings
were summarized separately for community and
workplace settings. For those papers reviewed and
summarized in tabular form, the characteristics and
findings of these review papers used a standard template
that included: author and date, scope (type of review,
target group, outcome(s) of interest), key results and
comments. In addition, a narrative synthesis of the
findings has been included in this report, including a
section on review paper attributes and a summary of
salient substantive findings regarding the effectiveness of
workplace and community setting interventions
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respectively. Review papers/reports from the grey
literature have also been included under a separate
heading in the summary table as well as integrated into
the narrative synthesis of findings from the review of
workplace and community interventions respectively.

Findings

Workplace Studies - Original
Papers

STUDY ATTRIBUTES

The review included 43 peer-reviewed papers that
examined the effectiveness of workplace interventions for
improving physical activity, eating behaviour, and BMI. A
summary of the study attributes for these papers is
presented in Table 1. Eighteen papers (42%) focused on
interventions that promoted physical activity, including
six that specifically targeted an increase in stair use at the
workplace, and three papers (7%) focused on
interventions aimed at improving dietary intake. Twenty-
one papers (49%) focused on interventions that targeted
multiple health behaviours, most commonly a
combination of physical activity and nutrition, with some
specifically aiming to decrease BMI as well. Additionally,
one paper examined the effect of workplace flexibility on
health behaviours.

Though some of the interventions reviewed had specific
target behaviours, the effectiveness of the intervention
was often judged more broadly and many papers
contained more outcomes than were included in the
current review. We focused on outcomes in three main
categories: physical activity, eating behaviour, and
BMI/anthropometric measures. Thirty-two papers (74%)
reported various physical activity behaviours as an
outcome, including moderate and vigorous physical
activity, walking, step counts, and stair use. Seventeen
papers (40%) reported dietary intake as an outcome. The
focus was largely on consumption of fruits and vegetables
and fat (reported in 13 and 6 of the 17 papers,
respectively), though some papers also provided
information on total caloric intake and consumption of
fiber, sugar and sweets, meat, fast food, grains, and
protein. BMI/anthropometric measures were reported in
20 (47%) of the papers. BMI was the most commonly

used measurement (in 17 of the 20 papers, calculated
using objectively measured height and weight in all but 2
cases), with weight, body composition, and waist
circumference being reported less frequently.

The interventions were implemented primarily in the
United States (25 papers, 58%). Of the remaining
interventions, six (14%) were located in the Netherlands,
three (7%) were located in the United Kingdom, two were
located in each of Canada, Australia, and Sweden, and
one intervention was implemented in each of New
Zealand, Belgium, Switzerland, Spain, Mexico, and Japan.
Across the papers, the number of participants ranged
from 8 to 10,281 at baseline, with seven papers reporting
samples of fewer than 100 participants. The mean age of
the samples ranged from 32 to 50 years old, but most
papers reported a mean age in the mid-forties. Sex
distribution varied widely among the papers: two samples
were female-only and the percentage of male participants
in the remaining samples ranged from 2 to 88%.

In terms of methodology, a mixture of randomized
controlled (32%), quasi-experimental (26%), and single-
group observational designs (42%) were used. Of the 14
randomized controlled trials, 6 used a true no-
intervention control group, 4 used a comparison group,
and 4 did not elaborate on the details of the control
condition. The randomized controlled trials used
randomization both at the worksite level (9 papers) and at
the employee level (5 papers). In all of the papers
employing a quasi-experimental design, allocation was
made at the worksite level. Less than half of the papers
reviewed made reference to a specific theoretical
framework used to inform the intervention. Of the 19
papers that did report a theoretical basis for the
intervention, the most frequently cited frameworks
included the Social Ecological Model, Social Cognitive
Theory, and the Transtheoretical/Stages of Change
Model. Social marketing techniques and participatory
research strategies were also cited in several papers.

A Review of Workplace and Community Interventions for Adults 9



Table1 SUMMARY OF WORKPLACE STUDY ATTRIBUTES — ORIGINAL PAPERS

Study Attribute

Number of Papers (%)*

Focus of the intervention

Physical activity 18 (42)
Eating behaviour 3(7)
Multiple health behaviours 21 (49)
Other 1(2)
Outcomes of interest
Physical activity 32 (74)
Eating behaviour 17 (40)
BMI/anthropometric measures 20 (47)
Location
United States 25 (58)
Netherlands 6 (14)
United Kingdom 3(7)
Canada, Australia, Sweden (each)** 2(5)
New Zealand, Belgium, Switzerland, Spain, Mexico, Japan (each) 1(2)
Number of participants (range) 8-10,281
Mean age (range) 32 - 50 years
Sex distribution, male participants (range) 0-88%
Methodological design
Randomized controlled 14 (32)
Quasi-experimental 11 (26)
Single-group observational 18 (42)
Theoretical basis for intervention reported 19 (44)
Social ecological model 10 (23)
Social cognitive theory 8(19)
Transtheoretical (stages of change) model 3(7)

*unless otherwise stated in parentheses

**each country was the intervention location in two papers

EFFECTIVENESS OF INTERVENTIONS
Physical Activity

Twenty-one of the 32 papers (66%) that included physical
activity as an outcome showed improvements in
participants’ physical activity levels over the intervention
period. Detailed results are presented in Table 7 at the
end of the report, while Table 2 shows a brief summary of
these findings. Across the papers, significant increases
were reported in moderate to vigorous physical activity,
walking, stair use, step counts, and the percentage of
participants meeting current physical activity
recommendations (Auweele, Boen, Schapendonk, &
Dornez, 2005; Behrens, Domina, & Fletcher, 2007; Davis
et al., 2009; Dishman, Deloy, Wilson, & Vandenberg,
2009; Eves, Webb, & Mutrie, 2006; Faghri et al., 2008;

Gilson, McKenna, Cooke, & Brown, 2007; Gilson et al.,
2009; Green, Cheadle, Pellegrini, & Harris, 2007; Haines et
al., 2007; Kwak, Kremers, van Baak, & Brug, 2007; Kwak,
Kremers, Visscher, van Baak, & Brug, 2009; Meyer et al.,
2010; Naito et al., 2008; Nicoll & Zimring, 2009; Polacsek,
O’Brien, Lagasse, & Hammar, 2006; Racette et al., 2009;
Renaud et al., 2008; Thompson, Foster, Eide, & Levine,
2008; von Thiele Schwartz, Lindfors, & Lundberg, 2008;
Yancey et al., 2006). However, of the five papers that
measured physical activity beyond the endpoint of the
intervention, only two reported that gains were
maintained long term (3 months to 1 year post-
intervention) (Kwak et al., 2009; Meyer et al., 2010).

The papers described a variety of strategies that were
used to increase physical activity levels. Several
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interventions used pedometers or other physical activity
monitors to encourage employees to track and increase
their step counts, with six out of seven reporting positive
results. For example, during an intervention at a
university in the United Kingdom, Gilson et al. (2009)
provided university employees with pedometers for
motivation, set a goal of 10,000 steps per day, and
encouraged the utilization of campus space for walking.
The employees attained significantly higher step counts
compared to a control group during the intervention.

Signs and prompts were a commonly employed and
effective method of encouraging employees to use the
stairs instead of the elevators at the workplace. Four of
the five interventions that used signage to promote stair
use were successful. For example, Eves et al. (2006)
implemented a 6-week intervention campaign at a
worksite in the United Kingdom during which a large
poster was displayed in the lobby, prompts were placed
near the elevator buttons, and brief encouraging
messages were posted in the stairwells. During the
intervention, both stair ascent and stair descent were
significantly greater than at baseline, especially for
overweight employees.

Typically used as one component of a multi-faceted
intervention, support in the form of employee teams,
workplace advisory boards, or support directly from
management were included in many of the interventions
aiming to improve physical activity. The success of this
strategy was mixed, with 8 of the 14 papers employing a
team or management support approach reporting
increases in physical activity. While Dishman et al. (2009)
found that forming employee teams, an employee-
management committee to implement the intervention,
and securing support from senior and middle
management were associated with increases in moderate
to vigorous physical activity and walking among Home
Depot employees in the US and Canada, French et al.
(2010b) found that similar strategies were not successful
in improving physical activity among employees in a
number of Minnesota garages. The mixed success of
colleague and management support in improving physical
activity levels is difficult to interpret, however, because it
is often implemented in conjunction with other
intervention components.

Other strategies, such as developing walking routes
around the worksite and creating or improving fitness
facilities at the worksite, were reported occasionally in
the papers and were moderately successful.
Approximately half of the interventions that implemented

worksite walking routes or fitness facilities were
associated with improvements in physical activity.

Eating Behaviour

Of the 17 papers that included eating behaviour as an
outcome, 12 (71%) reported that the intervention was
effective in improving at least some aspects of dietary
intake (see Table 7 at the end of this report for a detailed
summary and Table 2 for a brief summary of the findings).
As previously mentioned, most papers focused on
reporting changes in fruit and vegetable intake as well as
fat intake, though some papers also reported changes in
energy intake and various other foods and nutrients.
Thirteen papers reported fruit and vegetable intake, 10
(77%) of which demonstrated an increased consumption
(French et al., 2010b; Green et al., 2007; Lowe et al.,
2010; Perez, Phillips, Cornell, Mays, & Adams, 2009;
Polacsek et al., 2006; Racette et al., 2009; Renaud et al.,
2008; Sorensen et al., 2005, 2007; Yancey et al., 2006). Six
papers reported fat intake, with four (67%) describing
positive changes (Lowe et al., 2010; Polacsek et al., 2006;
Racette et al., 2009; Renaud et al., 2008). Both of the
interventions providing changes in energy intake as an
outcome were successful in decreasing energy intake
(French et al., 2010b; Lowe et al., 2010). Only two papers
reported following dietary intake beyond the endpoint of
the intervention and, in these, positive dietary changes
were maintained over the follow-up period (ranging from
6 months to 1 year) (Green et al., 2007; Kwak et al.,
2009).

As only three papers focused on interventions that
exclusively targeted eating behaviours, most of the
strategies used to improve dietary intake were
implemented in conjunction with other intervention
components. Thus, it is difficult to determine with
certainty the association between dietary outcomes and a
particular intervention strategy. However, like those used
to promote physical activity, some strategies used to
improve eating behaviours were generally more
successful than others.

Having some form of employee team, advisory board, or
management support was associated with improvements
in dietary intake in 9 of 11 interventions in which this
strategy was included. Sorensen et al. (2005) used an
employee advisory board consisting of employees and
managers to help implement their intervention and also
solicited the help of worksite managers to develop and
adopt policies to support healthy eating at the workplace.
The intervention was associated with a significant
increase in the number of employees reporting that they
ate five or more servings of fruits and vegetables a day

A Review of Workplace and Community Interventions for Adults 11



compared to a control group (though the positive results
did not extend to managers). In combination with other
dietary strategies, French et al.’s (2010b) intervention
offered fruit and vegetable intake challenges for teams of
employees and found that both energy intake and fruit
and vegetable intake significantly improved compared to
a control group.

Providing healthier foods in work settings (e.g., meetings
and the cafeteria) and in worksite vending machines was
a popular and effective environmental strategy for
promoting healthy eating behaviour. Of the nine
interventions that included changes to the foods available
at the worksite, seven reported positive changes in fruit
and vegetable intake, fat intake, or the consumption of
other foods. French et al.’s (2010b) intervention for
garage employees provides an example of such strategies.
The garage vending machines were modified, such that
the availability of healthy foods was increased and prices
on healthy items were reduced by 10%, and the
researchers also ran a small farmer’s market with low-
priced produce at the intervention worksites during the
summer months. These environmental changes were
associated with a decrease in energy intake and fast food
meals, as well as an increase in fruit and vegetable intake
among the intervention employees.

Several papers also described educational components
that were included in an intervention to improve eating
behaviours. With 8 of the 10 interventions with an
education component reporting positive results,
educating employees on nutrition and health seemed to
consistently contribute to changes in eating behaviours.
How the education was delivered differed from
intervention to intervention. For example, Perez et al.
(2009) distributed written educational material regarding
healthy eating and also ran lunch-and-learn sessions for
health and human services employees in Arkansas,
whereas Renaud et al. (2008) ran six educational modules
covering various health-related topics, including healthy
eating, for employees of a financial organization in
Quebec. Both papers reported increases in fruit and
vegetable intake, and Renaud et al. also reported an
increase in employees who limited fat in their diet;
however, the results should be interpreted with caution,
as both studies lacked a control group.

Providing incentives for healthy eating and using food
labels or point-of-purchase prompts were two other
strategies mentioned in several papers. Giving incentives
such as gift certificates, t-shirts, days of paid leave from
work, and kitchen gadgets were associated with positive

changes in fruit and vegetable intake (Green et al., 2007;
Perez et al., 2009; Racette et al., 2009), as well as fat
intake (Racette et al., 2009) in the three papers that
reported using incentives in an intervention. Food labels
and point-of-purchase prompts were less likely to be
associated with improvements in eating behaviour.
Though Lowe et al. (2010) found that their intervention,
which included a colour-coded food labeling scheme to
identify the energy density of cafeteria foods (e.g., green
for low energy-dense foods), was associated with a
significant decrease in energy intake and percent of
energy from fat in employees’ lunches, the other two
papers that described similar methods did not report any
positive results for eating behaviours (Engbers, van
Poppel, Chin A Paw, & van Mechelen, 2006; Goetzel et al.,
2010).

BMI/Anthropometric Measures

The workplace interventions were less successful in
improving BMI. Of the 17 papers that examined BMI as an
outcome, only 7 (41%) reported that the intervention was
associated with significant positive changes in BMI.
Details of the individual interventions are provided in
Table 7 at the end of this report and a brief summary of
findings appears in Table 2. Half of the interventions that
focused exclusively on increasing physical activity as a
means of decreasing BMI were successful (Haines et al.,
2007; Lara et al., 2008; Meyer et al., 2010), whereas only
about a third of the interventions that combined physical
activity and nutrition strategies were associated with
positive changes in BMI (Goetzel et al., 2009, 2010;
Racette et al., 2009; Siegel, Prelip, Erausquin, & Kim,
2010). None of the papers that measured BMI described
an intervention that used a solely nutrition-based
approach. In all of the papers that reported
improvements, the absolute changes from baseline BMI
were quite small: all decreases in BMI were less than 0.5
kg/m2 and, in some papers, the intervention group
maintained a stable BMI while the control group showed
an increase in BMI over time.
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Table2 SUMMARY OF THE EFFECTIVENESS OF WORKPLACE INTERVENTIONS

(BASED ON ORIGINAL ARTICLES)

Outcome of Interest

Number of Papers (%)

Physical activity 32
Positive changes reported 21 (66)

Eating behaviour 17
Positive changes reported 12 (71)

BMI/anthropometric measures 20
Positive changes reported in BMI 7/17 (41)
Positive changes reported in weight 6/7 (86)
Positive changes reported in body composition 4/5 (80)
Positive changes reported in waist circumference 3/4 (75)

Success of Strategies Used

Number of Papers (%)

Physical activity

Pedometer 6/7 (86)
Signs and prompts 4/5 (80)
Peer/management support 8/14 (57)
Increased availability of facilities/walking routes 4/8 (50)
Eating behaviour
Peer/management support 9/11 (82)
Increased access to healthy food 7/9 (78)
Education 8/10 (80)
Incentives 3/3 (100)
Signage/labeling/point-of-purchase prompts 1/3 (33)
BMI/anthropometrics
Signs and prompts 3/4 (75)
Peer/management support 4/10 (40)
Pedometer 2/5 (40)

Not surprisingly, various strategies were employed to
improve BMI and they generally had mixed success. Using
environmental prompts or signage to increase healthy
eating or physical activity was positively associated with
small improvements in, or maintenance of, BMl in three
of the four interventions that used this strategy. For
example, Meyer et al. (2010) focused on increasing stair
use at the workplace with environmental prompts as a
means of improving BMI among hospital workers in
Switzerland and observed a small but significant 1%
decrease in BMI over 12 weeks.

Using support from employee teams, advisory boards,
and management as a component of an intervention to
decrease BMI was only marginally effective, with 4 of the
10 papers indicating that significant improvements were
made. Goetzel et al. (2009, 2010) used strong
management support (e.g., making health goals part of

A Review of Workplace and Community Interventions for Adults

the worksite’s management plans) in addition to other
strategies in their intervention for employees of the Dow
Chemical Company in the US and found that BMI
outcomes were more favourable over time compared to a
control group. However, an employee advisory
committee included as a component in Lemon et al.’s
(2010) intervention to promote weight gain prevention
among hospital employees in Massachusetts was not
associated with significant improvements in BMI over 2
years.

The provision of pedometers to increase employees’
awareness of and motivation for engaging in physical
activity was a component of five papers and showed
mixed effectiveness, with only two of the papers
reporting minimal success in decreasing BMI.
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Ten papers also reported one or more of weight, body
composition, and waist circumference as outcomes.
Generally, the interventions seemed to be more effective
in improving these outcomes than BMI. Six out of the
seven papers with weight change as an outcome reported
significant weight loss (Davis et al., 2009; Goetzel et al.,
2009; Lara et al., 2008; Meyer et al., 2010; Polacsek et al.,
2006; Racette et al., 2009), four of the five papers with
body composition as an outcome reported significant
positive changes in body fat percentage or fat mass (Davis
et al., 2009; Meyer et al., 2010; Milani & Lavie, 2009;
Racette et al., 2009), and three of the four papers with
waist circumference as an outcome reported significant
decreases over the intervention (Kwak et al., 2010; Lara et
al., 2008; Meyer et al., 2010).

Workplace Studies - Review
Papers

STUDY ATTRIBUTES

The current review of workplace intervention review
papers contained 23 peer-reviewed papers (of the total
31 peer reviewed review papers) and 5 papers/reports
from the grey literature. All of the papers contained an
environmental or policy component and summarized the
effectiveness of environmentally-based community
interventions to improve physical activity, eating
behaviour, and BMI. A summary of the study attributes of
these papers is presented in Table 3. It should be noted
that a number of the workplace intervention review
papers also described community interventions; 10 (36%)
of the papers focused exclusively on reviewing workplace
interventions and the other 18 (64%) examined both
workplace and community interventions. Thus, there was
some overlap in the papers that were included in the
current review and those that were included in the review
of community interventions that follows.

Eighteen (64%) of the papers were narrative reviews,
eight (29%) were systematic reviews, and two (7%) were
meta-analyses. In terms of design, 14 (50%) of the papers
accepted any study design that met the various inclusion
criteria, ranging from focus groups and observational
studies to quasi-experimental studies and randomized
controlled trials (RCTs). Other papers were more selective
and included only RCTs (3 papers, 11%) or studies that
were somehow controlled (either concurrently or using a
pre-post design) but not necessarily randomized (4
papers, 14%). Additionally, 6 (21%) of the papers were
reviews of previous review studies (systematic review or
meta-analyses), and 1 paper did not specify the type of
studies that were reviewed. Seventeen of the narrative,

systematic, and meta-analysis reviews reported the
number of studies that were included in the review; the
number ranged from 4 to 395 studies in a review, with
82% of the reviews summarizing less than 50 studies.
Among the reviews of previous reviews, the number of
included studies ranged from 6 to 28.

Six (21%) of the papers reviewed interventions that
focused on improving physical activity, including one
paper that targeted increases in stair use. Another six
(21%) of the papers reviewed interventions that sought to
improve eating behaviours. Sixteen (58%) of the papers
reviewed interventions that aimed to improve multiple
health behaviours simultaneously, most often physical
activity and dietary intake, with some also targeting a
reduction in BMI. Though the current review focused on
papers with an environmental or policy component, some
of the papers included other types of interventions in
addition to environmental or policy interventions. Of the
28 papers in the current review, 11 (39%) reviewed only
interventions with an environmental or policy
component. When reviewing the other 17 papers, we
focused, as much as possible, only on those results
related to the environmental or policy interventions.

The effectiveness or impact of the interventions was
often assessed more broadly than the behaviour targeted
by the intervention and some papers contained more
outcomes than those relevant to this review. We focused
on outcomes in three main categories: physical activity,
eating behaviours, and BMI/anthropometric measures.
Sixteen papers (57%) reported physical activity
behaviours as an outcome, including general physical
activity, exercise, physical fitness, stair use, and active
travel mode. Seventeen papers (61%) reported diet-
related behaviours as an outcome. Most papers focused
on general dietary intake and on consumption of fruits
and vegetables, but consumption of fat, fiber, and grains,
as well as food purchasing behaviour, were also assessed
in some papers. Thirteen papers (46%) reported
BMI/anthropometric measures. Body weight was
reported in seven papers, BMI and percent body fat/body
composition were each reported in five papers, and the
prevalence of overweight or obesity was reported in two
papers.

Half of the papers noted the countries in which the
reviewed interventions were implemented. Nine of these
(64%) reported that the interventions were primarily
located in the United States, while three (22%) reported
that the interventions were primarily located in Europe.
Two papers (14%) mentioned only that the interventions
took place in countries with established market
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economies. The use of theories to guide the interventions based. However, four papers reported that having a

was generally not well documented in the review papers. theoretical basis for the intervention was associated with
Only one paper explicitly mentioned which theories were positive outcomes and several papers mentioned the
used in the reviewed studies and two papers reported need for more theory-driven interventions.

that none of the reviewed studies were theoretically

Table3 SUMMARY OF WORKPLACE REVIEW PAPER STUDY ATTRIBUTES

Study Attribute (n=28) Number of Papers (%)*
Type of article

Peer-reviewed 23 (82)

Report/grey literature 5(18)
Focus of review

Workplace interventions 10 (36)

Both workplace and community interventions 18 (64)

Type of review

Narrative 18 (64)
Systematic 8(29)
Meta-analysis 2(7)
Methodological designs included
Any type of design 14 (50)
RCTs only 3(11)
Controlled, not randomized 4 (14)
Review of reviews 6 (21)
Observational 0(0)
Not specified 1(4)
Number of studies included in the review (range)
Original reviews 4-395
Review of reviews 6-28

Focus of the review

Interventions targeting physical activity 6(21)
Interventions targeting eating behaviour 6(21)
Interventions targeting multiple health behaviours 16 (58)

Environmental/policy component

All studies in review included an environmental/policy 11 (39)
intervention component
Some but not all studies in review included an environmental/ 17 (61)

policy intervention component

Outcomes of interest

Physical activity 16 (57)
Eating behaviour 17 (61)
BMI/anthropometric measures 13 (46)

Primary location of interventions (reported in 14 papers only)

United States 9/14 (64)
Europe 3/14 (22)
Established market economies 2/14 (14)

*unless otherwise stated in parentheses
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EFFECTIVENESS OF INTERVENTIONS
Physical Activity

Evidence from the review of review papers on the
effectiveness of workplace interventions to increase
physical activity participation was, to some extent,
inconclusive. A detailed summary of the findings appears
in Table 8 at the end of this report, while a brief summary
is shown in Table 4. A review by Conn, Hafdahl, Cooper,
Brown, and Lusk (2009) stated that worksite physical
activity programs assessed had a significant positive effect
on both physical activity and fitness, although an earlier
review by Marcus et al. (2006) concluded that evidence
for such programs was inconsistent. Moreover, two
review papers found the evidence inconclusive for
“environmental/organizational approaches” (Micucci &
Thomas, 2007) or worksite health promotion programs
with “environmental modifications” (Engbers, van Poppel,
Chin A Paw, & van Mechelen, 2005). In assessing the
results of these reviews it is important to keep in mind
that, in principle, later reviews (chronologically) would
include more recent studies which may partly account for
the inconclusiveness of the findings (more positive
findings in more recent review papers).

There was some support for the effectiveness of
comprehensive, multi-component worksite intervention
approaches in increasing physical activity
participation/outcomes (BC Ministry of Health, 2006;
Goldgruber & Ahrens, 2010; Matson-Koffman et al., 2005;
Pronk, 2009). Matson-Koffman et al. (2005) described this
approach as including “education, employee and peer
support for physical activity, incentives and access to
exercise facilities”. Approaches that included participation
of both employees and employers were considered to be
important (BC Ministry of Health, 2006; Goldgruber &
Ahrens, 2010) although, as is the case in most multi-
component interventions, it is difficult to determine the
effectiveness of any specific component.

Evidence in support of point of choice (decision) prompts
to promote stair-climbing in the workplace was a feature
of some review papers (Brownson et al., 2006; Eves &
Webb, 2006; Marcus et al., 2006; Matson-Koffman et al.,
2005). However, some reservations were expressed in
terms of whether stair ascent or stair descent were
measured in some studies and other review papers
indicated that additional methodological limitations of
studies of the effectiveness of point of choice prompts in
the workplace suggest that the evidence should be
considered to be inconclusive.

A review paper by Marcus et al. (2006) stated that
programs established to provide fitness facilities in the
workplace in order to positively affect participation in
physical activity have generally not been effective,
particularly among those not already physically active.

Eating Behaviour

Evidence for the effectiveness of workplace interventions
to improve eating behaviour was also summarized in a
number of review papers and reports (detailed summary
of findings appears in Table 8 at the end of this report and
a summary is shown in Table 4). Support for workplace-
based interventions designed to influence eating
behaviour included increasing access and availability of
healthy food (increase in fruit and vegetable
consumption; decrease in fat consumption). A review by
Brownson et al. (2006) indicated that increasing access to
ready-to-eat foods in worksites was considered to be a
promising intervention and a review by Seymour, Fenley,
Yaroch, Khan, & Serdula (2004) indicated that changes in
the availability of foods was frequently associated with
significant positive changes in eating behaviour. Changes
to worksites such as the addition of healthier choices in
cafeterias and vending machines have been shown to
positively influence food intake (Sallis & Glanz, 2009). The
use of reduced food pricing and other incentives in
worksite vending machines and cafeterias was considered
to be a promising strategy by Brownson et al. (2006).

Multi-component strategies/approaches have also
received support in some review papers (BC Ministry of
Health, 2006; Sorensen, Linnan, & Hunt, 2004; World
Health Organization, 2009). According to Sorensen et al.
(2004), comprehensive worksite health promotion
approaches can positively affect fruit and vegetable
consumption. Some key components of this
comprehensive strategy include: using a socio-ecological
model, using participatory strategies, accounting for the
social context of the issue, targeting multiple health
behaviours, and tailoring interventions to specific groups
of individuals.

Though a review paper by Micucci and Thomas (2007)
suggested that there is insufficient evidence regarding the
effectiveness of strategies that target the workplace
environment, there appear to be at least some promising
approaches (summarized above) in need of further
development, implementation, and evaluation.
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BMI/Anthropometric Measures

Some review papers indicated support for the
effectiveness of workplace interventions in modifying
weight-related changes of employees (see detailed
summary of findings in Table 8 at the end of this report
and a brief summary in Table 4). Mulvihill and Quigley
(2003) stated support for workplace programs in reducing
overweight and obesity among employees, though the
only environmental component seen as effective was
plant reorganization. There was some support for
interventions based on the combination of physical
activity and nutrition (diet) (Anderson et al., 2009;
Kremers et al., 2010; Micucci & Thomas, 2007; Verweij,
Coffeng, van Mechelen, & Proper, 2010). Verweij et al.
(2010) reported that moderate quality evidence indicated
that physical activity and diet interventions resulted in a
mean reduction in weight of 1.2 kg, a mean reduction in

BMI of -0.3 km/m2, and a mean decrease in body fat of
1.1%. A review by Micucci and Thomas (2007) indicated
that 2 out of 3 interventions combining physical activity
and nutrition resulted in significant decreases in body fat.
In addition, review papers by Matson-Koffman et al.
(2005) and Ni Mhurchu, Aston, and Jebb (2010) reported
a few studies in which a combination of physical activity
and nutrition interventions resulted in a significant
decrease in employee weight. However, Engbers et al.
(2005) stated that there was no evidence for a positive
effect of worksite health promotion programs with an
environmental component on employee BMI. One
possible explanation for these findings is that BMI may
not be a sensitive measure in the short term and needs to
be assessed over a longer period of time than is normally
the case in original intervention studies or those
described in review papers.

Table4 SUMMARY OF THE EFFECTIVENESS OF WORKPLACE INTERVENTIONS

(BASED ON REVIEW PAPERS/REPORTS)

Outcome of Interest

Number of Papers (%)

Physical activity 16
Positive results reported* 12 (75)

Eating behaviour 17
Positive results reported* 16 (94)

BMI/anthropometric measures 13
Positive results reported* 11 (85)

Success of Strategies Used

Number of Papers (%)

Physical activity

Reviews of workplace interventions 4/6 (67)

Reviews of workplace and community interventions 8/10 (80)
Eating behaviour

Reviews of workplace interventions 5/6 (83)

Reviews of workplace and community interventions

11/11 (100)

BMI/anthropometric measures
Reviews of workplace interventions

7/8 (88)

Reviews of workplace and community interventions 4/6 (67)
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Community Studies

STUDY ATTRIBUTES

The review of community intervention studies included
22 peer-reviewed papers (of the total 31 peer reviewed
review papers) and 5 papers/reports from the grey
literature (containing an environmental or policy
component) that summarized the effectiveness of
environmentally-based community interventions to
improve physical activity, eating behaviour, and BMI. A
summary of the study attributes of these papers is
presented in Table 5. As with the workplace intervention
review papers, a number of the community intervention
review papers described workplace interventions as well;
9 (33%) of the papers focused only on community
interventions and the other 18 (67%) addressed both
community and workplace interventions.

Eighteen (67%) of the papers were narrative reviews and
9 (33%) were systematic reviews. Fifteen (55%) of the
papers accepted any type of methodological design and 6
(22%) of the papers included studies that were somehow
controlled, but not necessarily randomized. Additionally,
4 (15%) of the papers were reviews of previous review
studies (systematic review or meta-analyses), 1 paper
reviewed only observational studies, and 1 paper did not
specify the type of studies that were reviewed. Seventeen
of the narrative and systematic reviews reported the
number of studies that were included in the review; the
number ranged from 8 to 395 studies in a review, with
71% of the reviews summarizing less than 50 studies.
Among the reviews of previous reviews, the number of
included studies ranged from 6 to 13.

Ten (37%) of the papers reviewed interventions that
specifically targeted improvements in physical activity,
including three papers that promoted increases in stair
use, while six (22%) of the papers reviewed interventions
that aimed to improve eating behaviours. Eleven (41%) of
the papers reviewed interventions that targeted multiple
health behaviours, typically physical activity and dietary
intake, with some papers focusing on a reduction in BMI
as well. Though the focus of the current review was on
interventions that included environmental or policy
components, not all of the papers focused exclusively on
environmental interventions. Of the 27 papers in the
current review, 14 (52%) specifically examined
interventions with an environmental component. When
reviewing the other 13 papers, we focused, whenever
possible, only on the results pertaining to the

interventions that included an environmental component.

As with the review of workplace intervention studies
summarized earlier in this report, to evaluate the
effectiveness of the interventions, we focused on
outcomes in three main categories: physical activity,
eating behaviours, and BMI/anthropometric measures.
Eighteen papers (67%) reported physical activity
behaviours as an outcome, including general physical
activity, exercise, physical fitness, stair use, and active
travel mode. Fourteen papers (52%) reported diet-related
behaviours as an outcome, including general dietary
intake, consumption of fruits and vegetables, fat, fiber,
and grains, and food purchasing behaviour. Eight papers
(30%) reported BMI/anthropometric measures. Body
weight was reported in four papers, the prevalence of
overweight or obesity was reported in three papers, and
BMI and percent body fat/body composition were each
reported in two papers.

Just over half of the papers (52%) mentioned the
countries in which the reviewed interventions were
implemented. Of these, 9 papers (64%) reported that the
interventions were primarily located in the United States,
while 3 papers (22%) reported that the interventions
were primarily located in Europe, and 2 papers (14%)
reported only that the interventions took place in
countries with established market economies. As with the
workplace intervention review papers, the community
review papers did not generally describe the use of theory
in the interventions. None of the papers explicitly
mentioned which theories were used in the reviewed
studies and two papers specifically reported that none of
the reviewed studies were theoretically based. However,
the need for more theory-driven interventions was noted
in several papers.
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Table5s SUMMARY OF COMMUNITY REVIEW STUDY ATTRIBUTES

Study Attribute (n=27) Number of Papers (%)*
Type of article

Peer-reviewed 22 (81)

Report/grey literature 5(19)
Focus of review

Community interventions 9(33)

Both community and workplace interventions 18 (67)

Type of review

Narrative 18 (67)
Systematic 9(33)
Meta-analysis 0(0)
Methodological designs included
Any type of design 15 (55)
RCTs only 0(0)
Controlled, not randomized 6 (22)
Review of reviews 4 (15)
Observational 1(4)
Not specified 1(4)
Number of studies included in the review (range)
Original reviews 8-395
Review of reviews 6-13

Focus of the review

Interventions targeting physical activity 10 (37)
Interventions targeting eating behaviour 6(22)
Interventions targeting multiple health behaviours 11 (41)

Environmental/policy component

All studies in review included an environmental/policy 14 (52)
intervention component
Some but not all studies in review included an environmental/ 13 (48)

policy intervention component

Outcomes of interest

Physical activity 18 (67)
Eating behaviour 14 (52)
BMI/anthropometric measures 8(30)

Primary location of interventions (reported in 14 papers only)

United States 9/14 (64)
Europe 3/14 (22)
Established market economies 2/14 (14)

*unless otherwise stated in parentheses
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EFFECTIVENESS OF INTERVENTIONS
Physical Activity

Findings from the review of review papers/reports
focusing on community interventions to increase physical
activity participation indicate support for a number of
approaches. A detailed summary of findings appears in
Table 8 at the end of this report and a brief summary is in
Table 6. According to several reviews, there is
considerable support for point-of-choice (decision)
prompts to increase the use of stairs in public buildings
(Brownson et al., 2006; Dolan et al., 2006; Eves & Webb,
2006; French, Story, & Jeffery, 2001; Kahn et al., 2002;
Matson-Koffman et al., 2005; Soler et al, 2010; World
Health Organization, 2009). Prompts included signs and
posters placed in prominent places, such as beside an
elevator or escalator. This approach was frequently
considered to be an environmental intervention, although
it was classified as an informational approach in Kahn et
al.’s (2002) review, based on the Guide to Community
Health Services. On a conceptual level, prompts can be
considered to be an environmental approach in that they
are structured attempts to increase opportunities for
physical activity in buildings. As well, they can be seen as
cues to motivate action on the part of individuals. Soler et
al. (2010) indicated that point-of-decision prompts were
found to have significant effects on activity in a majority
of studies, though the absolute changes (increases) in
stair-climbing were frequently modest. Also, Foster and
Hillsdon (2004) indicated that point-of-decision prompts
were frequently shown to exert short-term, but not long-
term, effects.

Some reviews indicated strong evidence for community-
wide campaigns to increase physical activity participation
(BC Ministry of Health, 2006; Kahn et al., 2002). According
to Kahn et al. (2002), these approaches include messages
directed at the overall population, combining media and
other intervention components that may be targeted to
physical activity and a number of other preventive
behaviours. A limitation is that it is frequently difficult to
determine the effectiveness of specific intervention
components among the combination of approaches
implemented is these community-wide campaigns.

Large scale (national) mass media approaches on their
own were generally not considered to be effective in
affecting physical activity participation, though they may
influence awareness (French et al., 2001). According to
Kahn et al.’s (2002) review, there was insufficient
evidence to assess the effectiveness of mass media
campaigns and information alone in increasing physical
activity participation.

A number of reviews indicated strong evidence for the
effectiveness of interventions facilitating access to
facilities, places, and opportunities for physical activity
(BC Ministry of Health, 2006; Brownson et al., 2006; Brug,
van Lenthe, & Kremers, 2006; Matson-Koffman, 2005;
Sallis & Glanz, 2009). Brug et al. (2006) focused
specifically on increasing opportunities for walking, while
Sallis and Glanz (2009) indicated that changing the
environment by creating facilities for physical activity,
such as walking (“walkability”) and cycling trails, led to
increases in physical activity in some cases. On a
conceptual level, these approaches can be seen as both
environmental and policy interventions, which is
elaborated below.

Several review papers indicated the importance and
effectiveness of policy initiatives in influencing physical
activity participation (Brownson et al., 2006; French et al.,
2001; Heath et al., 2006; Raine et al., 2008; Sallis & Glanz,
2009). Based on a review by Sallis and Glanz (2009), there
was sufficient evidence to recommend changes to urban
planning, transportation and recreation policy. Policy
approaches considered to be effective included
“community-scale urban design and land use policies”
and “street-scale urban design and land use policies”
(Heath et al., 2006). “Community-scale” policies included
zoning regulations and building codes — these were shown
to be associated with higher levels of physical activity in
community studies (Heath et al., 2006). Sufficient
evidence was also found for “street-scale” policies
including more micro-level approaches, such as providing
resources for bicycle lanes, street lights, and landscaping.
However, unlike the findings of Sallis and Glanz’s review
(2009), Heath et al. (2006) did not find sufficient evidence
(based on a single study) in support of transportation and
travel policies, indicating the need for additional research
on this topic. A review of the influence of travel plans on
physical activity participation produced inconclusive
results (Hosking, Macmillan, Connor, Bullen, &
Ameratunga, 2010).

A review by Raine et al. (2008) indicated that
experimental evidence supported a potential
environmental effect on physical activity at the “physical,
economic, and socio-cultural” levels but not at the
“political” level. Reviews by Brownson et al. (2006), Raine,
et al. (2008), and French et al. (2001) also provided
support for the effectiveness of a combination of policy
and financial supports for such initiatives as bicycle paths.
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Eating Behaviour

Several types of community intervention strategies and
approaches have been used to influence eating
behaviours - such as increasing fruit and vegetable
consumption and decreasing consumption of dietary fats
(more frequently assessed). Table 8 at the end of this
report shows a detailed summary of findings and Table 6
shows a brief summary of findings. Point of purchase
information, including nutrition labeling in restaurants
and grocery stores has been used in a number of
interventions. Review papers examining the effectiveness
of this approach generally considered the evidence to be
sufficient (Brownson et al., 2006; Glanz & Hoelscher,
2004; Matson-Koffman et al., 2005; Seymour et al., 2004;
World Health Organization, 2009). However, an important
proviso is that some interventions may be successful in
increasing sales of healthier foods, or knowledge about
them, and may not necessarily be successful in making
positive changes in eating behaviour (Glanz & Hoelscher,
2004; Glanz & Yaroch, 2004; Seymour et al., 2004). There
was more evidence in support of point of purchase
approaches in restaurant settings rather than in grocery
stores (Glanz & Hoelscher, 2004; Glanz & Yaroch, 2004;
Raine et al., 2007; Sallis & Glanz, 2009; Seymour et al.,
2004).

Considerable support for community interventions that
influence eating behaviours by increasing access and
availability of healthy foods was prominent in several
review papers (BC Ministry of Health, 2006; Brownson et
al., 2006; Brug et al., 2006; Glanz & Hoelscher, 2004;
Glanz & Yaroch, 2004; Matson-Koffman, 2005; Sallis &
Glanz, 2009; Seymour et al., 2004). Regarding access, a
review paper by Glanz and Hoelscher (2004) stated that
manipulating the effort to ease access and availability
required to obtain a certain food affects the consumption
of that food. Grocery store interventions included micro-
level changes in influencing the effort to obtain healthy
foods, such as changing the location of these foods in the
store or developing specific displays for them (Glanz &
Yaroch, 2004; Seymour et al., 2004). In restaurant
settings, increasing the number of healthier food choices
available appeared to be more effective than simply
showing nutritional information on menus (Glanz &
Hoelscher, 2004). According to the review paper by
Seymour et al. (2004), about half of overall interventions
assessed were effective in increasing sales. While most
review papers assessing the evidence for community
interventions to increase access and availability of healthy
foods have found a positive influence on purchasing
behaviour or eating behaviour, one review paper
suggested that there is only minimal evidence in support

of interventions that manipulate availability of healthy
foods in order to influence purchasing or food intake
(Faith, Fontaine, Baskin, & Allison, 2007).

The practice of altering food prices to positively influence
purchase and consumption of healthy foods received
considerable support in reviews (Brownson et al., 2006;
Faith et al., 2007; Glanz & Hoelscher, 2004; Glanz &
Yaroch, 2004; World Health Organization, 2009). Using
food pricing and related incentives, such as reducing
prices for nutritious items in vending machines, was
considered to be a promising intervention strategy in the
review by Brownson et al. (2006), while the WHO review
considered pricing strategies to be moderately effective
(World Health Organization, 2009). Faith et al. (2007)
stated that there was strong and consistent evidence in
support of interventions in which food prices are altered
to influence food purchases, with the proviso that food
purchases may not translate directly to food intake.
According to Glanz and Yaroch (2004), approaches that
seek to reduce prices or provide coupons for healthy
foods at grocery stores or farmers’ markets appear
promising, though the authors mentioned that these
approaches may benefit most those individuals who
would have purchased fruits and vegetables anyway.

Multi-component approaches delivered in community
settings, such as the national (US) “5-A-Day” intervention,
were considered to be effective in increasing awareness
and increasing the number of adults meeting goals for
healthy eating (French et al., 2001). Goldgruber and
Ahrens (2010) expressed support for comprehensive
interventions that combine both individual and
environmental components, take into account
organizational culture, and have a theoretical basis for
development. Participatory models and strategies for
intervention planning and implementation, such as
establishing employee advisory boards and peer-led
interventions, were endorsed as a central feature of
multi-component approaches in a number of reviews (BC
Ministry of Health, 2006; Sahay, Ashbury, Roberts, &
Rootman, 2006; Sorensen et al., 2004).

Those approaches not considered to be effective in
influencing eating behaviour on the basis of the evidence
assessed in the review papers included media and
marketing campaigns (Brownson, et al., 2006) and
promotion and advertising approaches (Glanz & Yaroch,
2004). As noted earlier, mass media approaches are
generally useful in influencing awareness, but are not
frequently effective by themselves if the intervention
outcome is changes in behaviour.
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BMI/Anthropometric Measures

The current review of review papers dealing with
effectiveness of community interventions to decrease
anthropometric outcomes such as weight, BMI, and body
composition (body fat percentage) included studies of the
effectiveness of both physical activity and nutrition (diet)
interventions, and additional approaches such as the
effects of pricing, access, and availability. Table 8 at the
end of this report presents a detailed summary of findings
and Table 6 shows a summary.

Overall, assessment of the effectiveness of community-
level interventions on BMI/anthropometric measures did
not produce strong or compelling evidence in support of
these approaches. According to Reeder and Katzmarzyk’s
(2006) review, there was insufficient evidence to

recommend support of community interventions
designed to modify weight-related outcomes. Even when
reviews list positive and significant changes or differences
in anthropometric measures as a result of community
interventions, these are frequently small, especially in the
case of BMI (Kremers et al., 2010).

Regarding specific types of community interventions, a
review by Faith et al. (2007) indicated that there was no
evidence to suggest that reducing food prices influences
weight outcomes. Also, there was minimal evidence
indicating that manipulating access or availability of
nutritious foods, or restricting specific types of foods,
were related to weight reduction or desired changes in
body composition (Faith et al., 2007).

Tabe 6 SUMMARY OF THE EFFECTIVENESS OF COMMUNITY INTERVENTIONS

(BASED ON REVIEW PAPERS/REPORTS)

Outcome of Interest

Number of Papers (%)

Physical activity 18
Positive results reported* 16 (89)

Eating behaviour 14
Positive results reported* 13 (93)

BMI/anthropometric measures 8
Positive results reported* 4 (50)

Success of Strategies Used

Number of Papers (%)

Physical activity

Reviews of community interventions 7/8 (88)

Reviews of workplace and community interventions 9/10 (90)
Eating behaviour

Reviews of community interventions 2/3 (67)

Reviews of workplace and community interventions

11/11 (100)

BMI/anthropometric measures
Reviews of community interventions

1/2 (50)

Reviews of workplace and community interventions 3/6 (50)
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Overview of the Theoretical Constructs

within the Studies

As mentioned earlier, our review of original workplace
intervention studies revealed that less than half of the
papers reviewed identified specific theoretical
frameworks/models/constructs as the basis for the
intervention. Of the 19 papers that did discuss theoretical
frameworks, the most prominent were ecological
theories, Social Learning Theory/Social Cognitive Theory
(SCT), and the Transtheoretical/Stages of Change Model.
Ecological models of health and health behaviour have
been described by McLeroy, Bibeau, Steckler, and Glanz
(1988) and Sallis et al. (2008). According to Sallis and
Glanz (2009), ecological models are based on the principle
of multiple levels of influence on behaviours, “including
individual, social and cultural, organizational, community,
and policy levels”. They further specify that, because
individual behaviour is affected by a number of factors at
different levels of influence, the “most effective
interventions also should operate at multiple levels”
(Sallis & Glanz, 2009). Social Cognitive Theory stresses the
importance of experience and social environmental
factors on future cognitions and behaviour. The model is
seen as consisting of a dynamic interrelationship between
behaviour, personal factors, and environment in which
these factors influence each other reciprocally
(Baranowski, Perry, & Parcel, 1997). A key concept is the
notion of self-efficacy, which is based on the effects of
past behaviour and experience on the confidence
individuals have in continuing to persevere. The
Transtheoretical Model is based on identification of an
individual’s stage of readiness for change, including
precontemplation, contemplation, preparation, action,
maintenance, and termination (Prochaska, Redding, &
Evers, 1997). That these frameworks/models were
mentioned most frequently in our review of workplace
interventions is not surprising since they are more
relevant to policy and social and physical environmental
factors influencing change (a key component in the scope
of our review), as opposed to more micro-level,
individually-based factors, such as knowledge, attitudes,
beliefs, and values which are central components of such
frameworks as the Theory of Reasoned Action, the Theory
of Planned Behavior, and similar models.

Our review of review papers similarly did not uncover a
uniform or extensive mention of theoretical
frameworks/models, though those that did emphasized
the importance of theoretically-based intervention

planning, implementation and evaluation (Brownson et
al., 2006; Kahn et al., 2002; Kremers et al., 2010; Marcus
et al. 2006; Matson-Koffman et al., 2005; Sahay et al.,
2006; Sallis & Glanz, 2009; Sorensen et al., 2004). Marcus
et al. (2006) discuss the prominence and importance of
SCT, particularly in relation to the framework’s principle
of “triadic reciprocal causation” in relation to individual
behaviour and behaviour change. Also discussed in their
review is the tendency in the past for the environmental
component of SCT to be ignored as well as the renewed
emphasis on it currently, as more attention is placed on
issues around the importance of physical and social
environmental factors affecting health and health
behaviour. The environmental component of SCT is also
seen as receiving additional attention because of its
relationship to ecological theories of behaviour.
According to Marcus et al. (2006), these models are
“explicitly multilevel”. Thus, from a methodological
perspective, the analytic potential of these models is
enhanced by such approaches as multi-level modeling and
analysis (Sallis & Glanz, 2009). Sallis and Glanz (2009) also
emphasize the importance of using ecological models to
assist in focusing on “multiple levels to create an
environment that makes it easy to make the healthy
choice”. They further discuss an important principle of
ecological models as their need to be tailored to specific
behaviours. Thus, they believe that environmental and
policy influences “are expected to have particular
behavior-specific effects”.

Brownson et al. (2006) have developed a conceptual
framework for understanding the prevention of chronic
diseases through environmental and policy intervention
approaches. However, their framework offers a fairly
broad description of the factors involved, which is not
consistent with Sallis and Glanz’s (2009) notion regarding
behaviour-specific effects of the environment and policy
interventions. Nevertheless, Brownson et al.’s (2006)
approach, as well as Kahn et al.’s (2002) is implicitly
ecological.

Matson-Koffman et al. (2005) emphasize the importance
and relevance of the social ecological model in their
review paper. They state that the expected outcomes of
this model are “more effective interventions that reduce
the barriers to positive and sustained behavioral change”.
In addition, they describe the CDC’s funding support to 33
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states in the US to build cardiovascular health capacity
and programs for “system-level environmental and policy
interventions” in four settings: health care facilities,
schools, communities, and worksites. The status of these
programs is described in a CDC report (Association of
State and Territorial Directors of Health Promotion and
Public Health Education & US Centers for Disease Control
and Prevention, 2001). Kremers et al. (2010) call for more
emphasis on the use of theoretical models in intervention
research. In their review paper, they describe the use of
planning and research processes and tools, such as
Intervention Mapping and the Environmental Research
Framework for Weight Gain Prevention (EnRG) to utilize
in ensuring that interventions are based on sound
theoretical principles.

Though not described explicitly in any of the papers
examined in our current review, another issue of
theoretical importance and relevance is social-
structural/conflict theory in relation to understanding the
dynamics of relationships, particularly in workplace
settings. For example, it could be argued that there is a
fundamental tension/conflict between employers and
employees regarding such issues as work conditions,
compensation, and worksite safety that likely may
influence discussions about interventions to prevent
disease or obesity through increased physical activity and
improved nutrition. Thus, while Sorensen et al. (2004) and
others espouse employee/employer advisory boards as a
fundamental component of effective workplace
interventions, it is important to consider some of the

Limitations of Findings

challenges and potential barriers to operationalizing this
process in particular workplace settings in which
employer-employee relationships may be tenuous. This
issue also introduces the point that environmental
interventions and/or environment-level changes include a
fairly broad spectrum of approaches, ranging from
locating low-fat foods in a specific area of a supermarket
to dealing with issues of food insecurity. Sometimes the
distinction is made between the micro-environment and
the macro-environment in this regard.

A final point relevant to discussions of theoretical
frameworks for the studies reviewed is that, while there is
strong theoretical and growing empirical support for
social ecological theories as the basis for physical activity,
healthy eating, and obesity prevention (and ultimately
prevention of type 2 diabetes), some community and
workplace interventions will need to consider desired
change to occur through a process of cognitive mediation.
For example, as recognized by those espousing prompts
for stair use, individuals must attend to these signs and
agree that taking the action is important and will have a
beneficial outcome. It is not simply the case that if these
programs are “built, they will come”. Thus, the relevance
of more cognitive models underlying health behaviour
comes back into play. In particular, SCT should be seen as
an important adjunct to ecological models in further
development of interventions designed to increase
physical activity and food-related behaviours such as fruit
and vegetable consumption.

Some features of our review, including the scope of the
search, eligibility criteria for inclusion, and decisions
around the format used to report findings in tabular and
narrative form, represent limitations by definition. The
act of limiting the scope of a review to issues considered
to be most salient is necessarily exclusionary. Also, issues
around the feasibility of including specific features of a
search and review, resource and time implications, and
other practical considerations imply necessary limitations
on what can be accomplished. Two types of limitations
are discussed here — those that were based on the
features of our current review, and those that were based
on features of the original studies and review papers that
affected the findings themselves. Though these types of
limitations are related, it is important to consider that
their origin and the degree to which they could be

addressed differ. In the first case, most of the limitations
of the current review were self-imposed and necessary. In
the second case, limitations of the findings present
questions and challenges around the extent to which
there is consensus about the evidence and what it
suggests for the field.

The issue of “sufficiency” of effects and outcomes was
beyond the scope of our review. Even so, discussion
around the type and “dose” of physical activity or fruit
and vegetable consumption sufficient for preventive
purposes is important, as are questions concerning the
intervention type and amount needed in order to produce
a positive and significant effect on physical activity, eating
behaviour, and obesity or weight-related outcomes.
These questions are particularly important in relation to
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developing consensus around what public health
approaches are needed. In relation to these issues, aside
from them being outside the scope of the review, many of
the review papers we summarized were limited by a lack
of homogeneity in terms of identification (in many cases)
of the specific outcomes (amount of change) sought in
particular studies, as well as considerable variability in the
types of measures used for the primary outcomes (Dolan
et al., 2006; Engbers et al., 2005; Eves & Webb, 2006; Ni
Mhurchu et al., 2010; Seymour et al., 2004). Thus, for the
most part, we were unable to determine whether the
effects of interventions on outcomes, even when found to
be statistically significant, were sufficient to result in
changes that will benefit individual or community health.
Instead, many of the findings reviewed suggest that
interventions were effective in the desired direction —
they resulted in increased physical activity participation or
fruit and vegetable consumption, decreased consumption
of dietary fats, or improvements in measures of
overweight or obesity.

While we have summarized and considered the evidence
for a number of intervention approaches in this review,
we have not examined the feasibility of these approaches
for public health policy and practice, though we know this
issue is fundamental to subsequent decisions regarding
the type and scope of potential interventions for
community and workplace settings. We will return to this
issue when discussing recommendations and implications
of the findings for public health.

We have noted, but not analyzed, the issue of quality of
evidence in the original papers and reviews. Issues raised
in original studies or review articles include discussion of
design and measurement limitations (Brownson et al.
2006; French et al., 2001; Glanz & Yaroch, 2004; Heath et
al., 2006, Micucci & Thomas, 2007; Muller-
Reimenschneider, Reinhold, & Willich, 2009; Ni Mhurchu
et al., 2010; Raine et al., 2008; Sallis & Glanz, 2009;
Seymour et al., 2004). The “comments” section of the
summary tables and discussion of evidence in the
synthesis sections allows us to discuss these issues to
some extent. Along with the need for specific
interventions to be examined for relevance and
feasibility, more detailed examination of the quality of
evidence for these approaches should be undertaken
once recommended approaches are narrowed down.
Meanwhile, in our review, we have adopted the principle
suggested in several previous reviews - that the
preponderance of evidence available suggests that
particular intervention approaches are effective.

We have not systematically examined the process by
which interventions reviewed influence outcomes. Many
papers do not discuss this, though some do. In the
previous section of this report, we have discussed the
importance of the theoretical and conceptual basis for
intervention approaches. In part, ecological theory and
SCT have been shown to be important and relevant
frameworks for both understanding factors influencing
change and, potentially, how they can serve as the basis
for interventions to affect change on environmental and
individual levels. More attention to these issues is an
important and challenging step needed to assist in
elucidating these processes.

Several authors of original and review papers have
mentioned difficulties in identifying effective components
of program interventions, particularly when these
programs are multi-faceted — consisting of a number of
intervention approaches (Anderson et al., 2009;
Goldgruber & Ahrens, 2010; Matson-Koffman, et al.,
2005; Sorensen et al., 2004). For example, a community-
level or workplace-level intervention might rely on a
number of approaches, making it difficult to determine
which parts of the intervention are effective. As
mentioned earlier, Sorensen et al. (2004) have suggested
the need for process-level evaluations to determine the
specific contribution of component parts of an
intervention.

Another possible limitation which may have affected the
findings reviewed include the possibility of publication
bias, which would tend to underestimate the number of
negative findings in studies reviewed. It is also possible
that low statistical power may have affected the findings
of some studies limited by low sample sizes.
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Recommendations and Implications for
~urther Public Health Research, Policy, and
Practice

Based on the review of original articles (workplace
interventions) and review articles and grey literature
(community and workplace interventions), we offer the
following recommendations for consideration by OAHPP
and its stakeholders:

WORKPLACE INTERVENTIONS

1.

Though the evidence was inconclusive, overall, for
interventions increasing physical activity
participation, there was some support for multi-
component intervention approaches that include a
combination of educational and environmental
components (access to facilities) as well as employee
participation in planning. A potential disadvantage is
that it is difficult to determine which intervention
components are effective. Nevertheless, this
approach appears promising and should be
considered for further development.

The scientific literature showed some support for
point of decision prompts to engage in physical
activity. This approach consists primarily of signage
encouraging employees to take the stairs instead of
the elevator. This type of intervention could be used
as a stand-alone program and potential costs
involved in implementing it would likely be relatively
low. Some studies have not shown large changes in
stairs climbed and there was some concern
expressed in review papers that stair ascent and stair
descent are not distinguished in all cases. Despite
these limitations, this intervention approach should
be considered for further development.

There was some support for the importance of
workplace employee/employer advisory
boards/committees in planning and implementing
workplace physical activity interventions. Although
the evidence in support of this component was not
conclusive, joint participation in workplace advisory
boards is important and consistent from both
conceptual and ethical standpoints. Thus, this
component should be included in any further
development of workplace interventions.

Several papers reporting workplace interventions
found the use of pedometers to be effective

components in increasing physical activity
participation. The provision of this means of
assessing activity provides a positive, motivational,
and relatively inexpensive means of facilitating
activity. Thus, the use of pedometers as a component
of workplace interventions should be considered.

Findings from the current review indicated support
for interventions that provide access to, and
opportunities for, healthier foods in the workplace.
Thus nutritious foods, such as fruits and vegetables
and low-fat/low-sugar products, would be made
available in the workplace at meetings, in the
cafeteria, and in vending machines. This type of
intervention, representing a workplace organizational
policy, could also be augmented by reducing the
price of these items such that there would be an
additional incentive for choosing them over less
nutritious alternatives. This intervention approach
should be strongly considered for further
development.

The review also indicated support for multi-
component workplace interventions aimed at
improving eating behaviours. This approach, based
on ecological theory and the principle of joint
participation of employees and employers in advising
the intervention, includes a combination of
environmental and educational components. As was
the case with multi-component intervention
approaches for increasing physical activity
participation, a limitation of this approach is difficulty
in determining the effectiveness of specific
intervention components included. Despite this
limitation, this approach should also be considered
for further development.

Findings from the review support the effectiveness
and importance of workplace advisory committees in
planning interventions to increase consumption of
nutritious foods, such as fruits and vegetables and
low-fat products. This process-oriented feature of
intervention planning and implementation has been
extensively developed and studied by Sorensen and
her colleagues. Since it also is theoretically and
ethically defensible, it should be built into the
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components of any future workplace intervention
being considered.

There was little support for the effectiveness of
workplace interventions in changing BMI, though
there was some support for their effectiveness in
changing other anthropometric measures of
overweight and obesity (weight, body composition,
and waist circumference). Though not examined in
this review, it may be that issues of intervention
duration and dose may be related to the findings
regarding BMI. Many interventions are of relatively
short duration while changes in BMI are more distal
outcomes, perhaps mediated by other
anthropometric changes or changes in physical
activity participation or eating behaviours. Thus, BMI
should not be considered to be the primary proximal
outcome in subsequent interventions. Instead,
impact level changes, such as increases in physical
activity participation or improved eating behaviour,
as the result of workplace interventions, should be
used. However, BMI and related measures should be
included and tracked in interventions, since they may
be influenced more directly be the impact level
changes themselves. In a model of future
intervention planning, the intervention would lead to
changes in physical activity or eating behaviours
which, in turn, would influence changes in body
composition and/or waist circumference as
precursors to the prevention of type 2 diabetes.
Finally, the logic of this model would state that
changes in overweight/obesity would contribute to
prevention of type 2 diabetes. To achieve sustained
behavioural change with interventions,
environmental supports and policy inititatives will be
needed.

COMMUNITY INTERVENTIONS

9.

Evidence from the current review of review papers
and grey literature reviews suggests a number of
community-level intervention approaches are
effective in increasing physical activity participation.
One approach receiving considerable support was
point of decision prompts (signs) to increase stair
use, as opposed to using the elevator or escalator in
public buildings and residences. Some of the
strengths and weaknesses of this approach are listed
above (see recommendation #2). Aids to assist these
decision prompts include ensuring the safety and
attractiveness of stairwells. This approach can be
used as a stand-alone intervention or as part of a
multi-component intervention. Point of decision

10.

11.

12.

prompts to increase stair use should be strongly
considered as a community intervention.

Another intervention approach used to increase
physical activity participation receiving support in the
review was community-wide campaigns. This
includes the use of media and other components,
including education. If a number of components are
used in this type of intervention, it is difficult to
determine the effectiveness of any specific approach
included. Nevertheless, community-wide campaigns
should be considered as a possible component in a
multi-component social marketing approach for
increasing physical activity in community settings.

Additional evidence from the review supported
interventions to increase access to facilities, places,
and opportunities for physical activity participation.
This approach represents the importance of public
policy and program interventions on both a micro-
and macro-environment level. Related to these are
“community-scale” policies and “street-scale urban
design and land use” policies as interventions to
enhance and promote physical activity participation
in communities. An advantage of this approach is its
potential inclusion of large numbers of community
members, though a disadvantage is the likelihood of
lengthy time commitments involved in community
coalitions in order to influence political and economic
decisions. In addition, this type of intervention
presents a number of evaluation challenges, primarily
the difficulty of assessing intervention effectiveness
as well as assigning it to specific components. Despite
these limitations, this approach should be considered
in those settings which will be able to dedicate
considerable time and resources to its development.

The review also identified support for a number of
community intervention approaches aimed to
increase fruit and vegetable and low-fat food
consumption. Point of purchase information
regarding the nutritional value of foods available in
public locations is one such approach. There is more
evidence in support of point of purchase
interventions in restaurants as compared to grocery
store/supermarkets. It is important to consider that
any such approach would need to be incremental as
it is unlikely that such changes could be legislated
through public policy changes without considerable
time and effort. Despite this limitation, point of
purchase interventions should be considered in cases
where restaurants express an interest in providing
this information. Some believe that providing
alternative food choices in restaurants is more
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13.

14.

15.

effective than simply providing information on
menus. This approach should be considered as a
potential intervention approach in particular settings.

Findings from the review also support the use of
interventions which increase access and availability
of healthy foods. Most of the studies reviewed
considered this as more of a micro-level intervention,
such as changing the location of foods in
supermarket displays. Less frequent were studies
that emphasized issues around the provision of
access and availability of nutritious foods by
members of communities which are based also on
more macro-level factors such as the cost of
nutritious foods, access to fruit and vegetable
vendors, and similar issues. Food pricing was also
shown to be an important factor in relation to food
purchasing decisions. Thus, there are important
public policy implications for consideration of
approaches that can enhance equitable access to
nutritious foods. This intervention approach should
be considered in cases in which inter-sectoral policy
can be devoted to this outcome. Aside from that,
more micro-level approaches can be used to situate
access and availability of healthy foods in public
settings, which may have some effect on food choice,
though as others have pointed out, not necessarily on
food consumption behaviour.

The review also indicated support for multi-
component intervention approaches, combining both
individual and environmental components. These
approaches also emphasize the importance of having
a strong theoretical basis of support (such as Social
Ecological Theory, Social Cognitive Theory, or the
Transtheoretical/Stages of Change Model) and
participatory approaches to intervention planning,
implementation and evaluation. As noted above, the
primary limitation of this approach is difficulty in
attributing intervention effectiveness to specific
components of the intervention. Nevertheless, it
should be considered as an intervention approach in
situations that provide considerable resources and
time to develop it.

Similar to the review of workplace interventions,
there was little evidence found in support of
community interventions aimed at changes in BMI.
Though physical activity and nutritious eating
behaviour were found to have a desired effect on
body fat, specific individual or environmental
interventions were not found to consistently
influence BMI or other anthropometric measures of
overweight/obesity. As was the case with workplace

interventions, BMI should not be used as the primary
outcome measure in interventions. More proximal
changes such as physical activity and eating
behaviours should be used as the primary outcomes
of focus and BMI, and other anthropometric
measures, should be tracked over longer periods of
time in relation to the intervention and changes in
the proximal outcomes.

16. This review and synthesis of evidence suggest a
number of research gaps and questions that should
be addressed. Many of the original papers and review
articles suggest, either explicitly or implicitly, that an
important study limitation is that long-term
effectiveness of interventions is frequently not
shown or not assessed at all. Thus, it will be
important to ensure that subsequent designs for
intervention studies include adequate follow-up. This
point is particularly relevant to issues raised earlier in
this report regarding the need to track BMI over
time, and to questions about the sufficiency of
intervention effects (see Limitations section). Related
to the need to assess long-term intervention
effectiveness are the questions — what factors
influence/facilitate sustained changes in behaviour,
and what types of research and evaluation design are
most suitable to address specific objectives (for
example, the advantages and disadvantages of
different types of longitudinal designs (panel vs.
repeated cross-sectional) in assessing population
trends. Other important research gaps and questions
include: What are the practical and logistical issues
around provision of healthy foods in the workplace or
community? What are the most rigorous and feasible
ways to assess the effectiveness of policy and
environmental interventions to increase physical
activity participation and healthy eating in workplace
and community settings? Related to the latter
guestion is the need to capitalize on opportunities to
utilize natural experiments to assess the
effectiveness of policy and environmental
interventions by tracking changes in outcomes using
existing (or new) surveillance mechanisms
(Ramanathan, Allison, Faulkner, & Dwyer, 2008).

The current review and synthesis of evidence also provide
a number of specific policy and environmental
interventions needing further study including:
transportation policy in relation to opportunities and
participation in physical activity, long-term effects of
interventions based on the use of environmental prompts
to increase the use of stairs in workplace and community
settings, and the effectiveness of policy interventions to
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increase access to, and availability of, nutritious foods for
the population at large and those most vulnerable.

GENERAL RECOMMENDATIONS

17. As a next step, the findings and recommendations
should be discussed to inform the development of
policy and strategies within Ontario. In order to
facilitate this, discussion with representatives of the
Ministry of Health and Long Term Care (MOHLC) and
the Ministry of Health Promotion and Sport (MHPS) is
needed.

18. The findings and recommendations should also be
discussed with stakeholders from the diabetes
prevention modelling workshop in order to examine
issues around the relevance, feasibility and costs
involved in adapting these approaches for possible
implementation in public health settings in Ontario.

IMPLICATIONS FOR PUBLIC HEALTH

Most, if not all, of the recommendations listed above are
relevant to public health research, policy, and practice. In
further discussions regarding the most suitable
intervention for public health settings in Ontario, a key
issue is whether or not a specific approach is feasible for
various contexts. Resource issues such as costs,
personnel, and time availability all enter into decisions as
to which intervention approach to adopt. Thus the
findings and recommendations from this review offer a
selection of intervention approaches that have empirical
and theoretical support. Decisions regarding which
approach is most appropriate will need to weigh the
various factors that influence issues of scientific rigour
and feasibility.

Findings from this review can be used to inform the
development of a provincial strategy to address physical
inactivity and unhealthy eating for the primary prevention
of type 2 diabetes (or precursors such as obesity). Several
of the priorities and research gaps listed in the
recommendations could be considered and developed
further for this purpose. OAHPP could play an important
lead role in developing a theory- and research-based
intervention in this regard. For example, the findings
could be used to provide support for the development of
a pilot intervention study, using one or more of the
approaches discussed and located in workplace or
community settings. Representatives from a number of
interested public health departments/agencies in Ontario
would participate in the planning, implementation, and
evaluation of this pilot study. Results of the pilot study

could be used as the basis for the development of
proposals for peer-reviewed funding proposals for a
larger intervention research study.

The findings from the current review can also be used to
inform the development of public health policy and
program initiatives. If adopted for use in Ontario, these
initiatives should be further developed using a systematic
planning framework or program logic model which would
include examining risk factors, distal and intermediate
factors which can be measured in the context of shorter
and longer term behaviour change outcomes as well as
proposing mechanisms of action on which interventions
would be designed. For interventions implemented in
Ontario, it will be particularly important to establish clear
objectives for change and to evaluate the process, impact,
and outcomes of such policy and program initiatives. It
would be ideal if such a process involved key stakeholders
(such as MHPS, the office of the Associate Chief Medical
Officer of Health, scientists, and policy and program
advisors).
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