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Abstract

Background. Worksite initiatives to promote increased consumption of fruits and vegetables include a wide range of programs. Some
initiatives focus on the physical and informational environments, with the dual aim of increasing the availability of healthful food options and
providing education and support through point-of-choice labeling and signage.

Methods. Authors reviewed recent literature on comprehensive worksite health promotion programs that have addressed some type of
environmental/organizational intervention to increase fruit/vegetable consumption.

Results. This review revealed that environmental/organizational initiatives rely on management commitment, supervisory support, and
supportive organizational structures to sustain policy efforts over time. Program effectiveness is enhanced when they are based on social
ecological approaches; include worker participation in program planning and implementation (e.g. employee advisory boards and peer-
delivered interventions); address multiple (vs. single) risk factors for change; and integrate workers’ broader social context (e.g. families,
neighborhoods, etc.).

Conclusions. Priorities for future worksite-based interventions include identifying and reducing barriers to organizational and
environmental change, addressing social disparities in fruit and vegetable consumption, addressing social contextual factors driving
behaviors, and building expanded networks of community partnerships. Future research is needed to identify key policy and program
components that will yield meaningful increases in fruit and vegetable consumption; barriers/facilitators of organizational and environmental
change within worksites; effective community-based participatory methods; and methods to disseminate cost-effective interventions for all

worksites.

© 2004 The Institute For Cancer Prevention and Elsevier Inc. All rights reserved.
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Introduction

Increasingly, worksites have been a focal point for edu-
cational and environmental interventions to promote con-
sumption of fruits and vegetables [1,2]. Worksites offer
access to a large proportion of the adult population, serve
as a vehicle for delivering interventions across multiple levels
of influence including individual, interpersonal, and environ-
mental or organizational and policy influences, and provide a
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means of creating and maintaining social norms supportive
for healthy eating. The possibility of reaching many persons,
even when combined with small to modest intervention
effects, can yield important public health benefits [3].

In this paper, we review worksite-based interventions,
including environmental and policy approaches and com-
prehensive programs that address individual behavior
change and change in the workplace environment and are
designed to increase the consumption of fruits and vegeta-
bles. We focus on the published research available in the
peer-reviewed literature. It is beyond the scope of this paper
to provide an exhaustive review. Rather, we comment on
studies that report findings from comprehensive worksite
health promotion programs. Based on this overview, we
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discuss priorities for designing workplace interventions and
promising directions for future research.

Environmental and policy initiatives

Glanz et al. [4] defined environmental and policy ini-
tiatives as those strategies that do not require individuals to
self-select into defined educational programs. Within work-
sites, these interventions include modifications in the phys-
ical, social, and information environments; organizational
change and support; and interventions that recognize the
neighborhood of the worksite as part of the workplace
environment [5].

Interventions targeting the physical and information
environment

Several studies published in the late 1980s and early
1990s reported the results of research focusing on the
physical and information environment [4]. These studies
tracked purchasing patterns using direct observation or
cash register receipts to assess the impact of increasing
the availability of on-site healthful food options, subsidized
or free food options, and point-of-choice labeling and
signage. For example, Jeffrey et al. [6] examined whether
increasing the variety of offerings and reducing prices
would increase the consumption of fruits and salads in a
worksite cafeteria; fruit and salad purchases increased 3-
fold during the intervention period compared to other time
periods. Catering policies stating that healthful food
options will be served at company functions have also
been suggested as an important environmental change that
worksites can implement to support healthy dietary pat-
terns [2], although we are not aware of studies testing the
efficacy of this approach. Overall, the studies of interven-
tions targeting the physical and information environment
have been limited by small sample sizes, non-randomized
designs, and the dearth of effective measures of environ-
mental policies [4].

Organizational support and commitment

The success of environmental and comprehensive inter-
ventions to promote fruit and vegetable consumption is
dependent upon the organizational commitment and support
provided for these initiatives. Management support at all
levels of the organization has an impact on whether organ-
izations will adopt programs that increase access to healthful
foods [7]. The commitment of the worksite and its manage-
ment to worker health may be reflected in the company’s
mission statement, the budget provided to support these
initiatives, assignment of staff responsibility for program
oversight and operation, or the involvement of workers in
worksite wellness committees or employee advisory boards
[8]. In programs that address nutrition endpoints such as

fruit and vegetable consumption, food service management
support is critical to intervention implementation. Manage-
ment support can also help increase worker participation in
educational programs offered at work [9,10].

Often blue-collar workers are less likely than white-
collar workers to have access to health promotion pro-
grams [11]. When programs are available, blue-collar
workers may be less likely to participate due to a range
of structural barriers. For example, supervisors function
as gatekeepers controlling worker access to health pro-
motion activities [7,12]. To keep production lines moving,
supervisors may refuse to allow workers to attend pro-
grams on company time. Further barriers include working
overtime, shift work, the need for child care, having a
second job, car-pooling to work, long distances between
the plant and the employee’s home, and responsibilities at
home [13]. As noted above, support and commitment
from management representatives who place a high pri-
ority on comprehensive programs for worker health can
help to reduce these structural barriers for blue-collar as
well as white-collar workers. In addition, new interven-
tion methods (e.g., web-based interventions or self-help
or other off-work programs) may make it feasible to plan
programs around worker schedules or bring educational
programs to production and break areas to overcome
these barriers.

Management support can also reinforce social norms
supportive of healthful eating [14]. The management can
reinforce healthy food-related social norms by providing
healthful food choices in cafeterias, vending machines, and
at company functions. Related organizational policies such
as the structure of breaks (e.g., amount of time allowed,
timing of breaks in the day, rules about accessing food
during breaks) may also provide support for healthful
eating at work.

The influence of neighborhoods

The worksite neighborhood and surrounding environ-
ment can provide important opportunities for influencing
healthful eating at work. Specifically, the food shops, fast
food outlets, restaurants, and grocery stores on or near the
worksite grounds are likely to be accessed by workers
before, during, and after work hours. Although we are
unaware of any studies that have examined the influence
of neighborhood surroundings on worker eating patterns,
Oldenburg et al. [S] include an assessment of neighbor-
hood factors in their Checklist of Health Promotion
Environments at Worksites (CHEW). Similarly, in the
Treatwell 5-a-Day intervention, project health educators
provided health center staff with instructions on selecting
foods from the menus of restaurants in the neighborhood
[15]. Such settings may be important in terms of access
to and cost of fruits and vegetables, the influence of
competing options such as fast food or catering trucks
with limited healthy food options, opportunities for edu-
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cation regarding healthy food choices, and exposure to
advertising.

Comprehensive programs

Comprehensive approaches to worksite promotion of
fruit and vegetable consumption may include the application
of the social ecological model which serves as a framework
for targeting interventions at multiple levels of influence,
incorporating participatory strategies, placing behavioral
interventions within the broader social context in which
workers live and work, and addressing multiple risk-related
behaviors. A coordinated and systematic intervention plan is
an important element of any comprehensive worksite-based
effort to increase fruit and vegetable intake.

Application of a social ecological model

This framework recognizes that behavior is affected by
multiple levels of influence, including individual factors,
interpersonal processes, institutional or organizational fac-
tors, community factors, and public policy [16,17]. Al-
though limited, the worksite research testing this approach
has produced promising results. For example, the Seattle 5-
a-Day worksite study incorporated employee input using
employee advisory boards and based their intervention
strategy on an ecological framework that combined inter-
ventions both for individuals and the workplace environ-
ment [18]. They recruited 28 worksites with cafeterias and
randomized worksites to intervention and minimal interven-
tion control conditions. The intervention was based on
sequencing of intervention strategies following a stage of
change model with individuals as well as the information
environment and changes in cafeteria food service. In
worksites in the intervention condition, workers increased
consumption of fruits and vegetables on average 0.3 serv-
ings per day more than in the minimal intervention control
condition (P < 0.05), based on assessments with a food
frequency questionnaire. These results were supported by
unobtrusive observation of food choices in the cafeterias.

Participatory strategies

Participatory strategies are a means of assuring that
interventions within worksites include programs that ad-
dress workers’ needs, interests, and priorities by involving
them in the process. The employee advisory boards used in
the Seattle 5-a-Day study represent one method used to
elicit worker participation in program planning and delivery.
Such committees can become an established part of work-
site operations [19,20] and thereby increase the likelihood
that programs will be institutionalized at the end of the study
period. Peer delivery is another method of worker involve-
ment. The Arizona 5-a-Day study used peer educators to
deliver interventions to blue-collar workers employed in

public sector worksites [21]. Using social network analyses,
these investigators identified social networks within partic-
ipating worksites and randomized these networks to inter-
vention and minimal intervention control conditions. The
intervention resulted in significant increases in servings of
fruits and vegetables relative to changes seen in the control
group (a difference of 0.46 servings, as measured by a food
frequency questionnaire).

Social context

Worker dietary patterns are also influenced by the social
contexts in which they live and work including the worksite
culture, family influences, cultural norms, social supports,
and the neighborhoods in which they live. An example of
research in this area is the Treatwell 5-a-Day study, which
randomized worksites to one of three conditions: a minimal
intervention control condition; a worksite intervention that
included a multilevel intervention guided by employee
advisory boards; and a worksite-plus-family intervention,
which added a family outreach component to the standard
worksite intervention [15]. Increases in fruit and vegetable
consumption were greatest in the worksite-plus-family con-
dition, which was 0.5 serving per day greater than the
control condition (P = 0.18).

Multiple risk factor interventions

Increasingly, worksite health promotion studies have
examined multiple health behaviors within a single inter-
vention. By addressing multiple behaviors, it may be
feasible to promote change in gateway behaviors; some
research indicates, for example, that increases in physical
activity may serve as a gateway to changes in other health
behaviors [22]. Also, researchers have shown that address-
ing other worksite issues related to worker health, such as
the potential for exposures to occupational hazards, maybe
an important means of increasing worker participation in
programs [23].

Tailored interventions

In their review of dietary interventions to prevent disease,
Bowen and Beresford [24] found that in general, individual
or group counseling delivered by health professionals
resulted in greater levels of change than population-based
strategies delivered through channels such as communities
and worksites. One study tested the efficacy of seven one-
to-one counseling sessions in the workplace and found
significant positive change in energy expenditure, physical
activity during sports, cardiorespiratory fitness, and percent-
age of body fat and blood cholesterol. This intervention,
however, was delivered to only 131 workers [25]. Because
of the many people in this country at risk for chronic
disease, however, it is not likely that we will be able to
reduce the national prevalence of chronic disease by con-
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ducting one interpersonal encounter at a time. Rather, we
must look for ways to increase the magnitude of the
intervention effect using population-based strategies [3,26].

Computer-tailored interventions, which have been found
to be more effective in changing health-related behaviors
than non-tailored approaches [27—-29], might make it pos-
sible to bring individualized counseling to many people
through settings such as churches and worksites [24,30].

Tailored interventions typically use print communication
[30], telephone counseling [31,32], or interactive commu-
nication technology [33-36] to enhance the relevance of
interventions to the daily lives of participants. Data for
tailoring interventions are collected from extensive written,
telephone, or in-person questionnaires. They are algorithm-
based and use expert systems or computer-based systems to
match individual participant information needs or wants
from the assessment questionnaire with specific messages
held in a message “library”. These messages are developed
to address variation in theory-linked constructs such as
motivation levels (e.g., stage of readiness to change); self-
efficacy to perform the behavior; or types or amounts of
social support. Combining data from an individual’s assess-
ment with appropriate messages and graphics offers the
advantage of a personalized intervention for a specific
individual in the absence of one-to-one counseling [3,37].
Additional research is needed to determine if the delivery of
tailored health messages through community-based chan-
nels is both feasible and effective [24].

Priorities for future interventions

Future worksite interventions aimed at using environ-
mental and policy approaches to increase fruit and vegetable
consumption can benefit from the lessons learned in studies
conducted to date. It is important to identify and address
barriers to and enhance facilitators of organizational and
environmental changes within worksites. Strategies to as-
sure management commitment to comprehensive programs
need to be developed and refined for application in a range
of settings. Understanding the role of multiple levels of
management and how to mobilize them to support healthy
food choices at work will enhance these strategies. Building
a “business case” for adopting healthful food options at
work is likely to contribute to eliciting such support.
Creating effective partnerships between public and private
groups, and nurturing those partnerships in ways that will
enhance program interventions, will be critically important.

Understanding the careful balance among price, benefits,
taste, and convenience and how these factors drive employ-
ee demand for healthful food choices must be addressed in
future programs. Increasing the availability of good-tasting
foods that are reasonably priced and convenient will require
creative interventions that include a variety of new partners,
such as labor, business, marketing interest groups, public
health, and employer groups.

Future programs need to be based on an understanding of
the changing work demographics and changing work envi-
ronment to create new intervention strategies that take these
realities into account. For example, we need to extend
beyond the traditional model of the permanent employee
in a stationary work setting to consider the work realities of
mobile workers, such as construction laborers whose work-
site may change from week to week, sales personnel who
work from a home or company base but are on the road,
transportation workers whose worksite is consistently on the
move, and contingent workers such as contract and tempo-
rary workers. Addressing the needs of employees who work
in small, blue-collar worksites is particularly important
given the large proportion of workers employed by small
worksites. In response to these changing demographics,
promising directions for intervention methods include
web-based interventions, increased availability of healthy
food choices at work, and offering discounts to employees
who purchase healthful foods at work or in neighboring
stores or restaurants.

Promising directions for future research

Research is needed to shed light on the mechanisms of
organizational change, to understand processes that influ-
ence dietary change, and to identify intervention program
components that contribute to these changes. Process eval-
uation is one method that can help clarify key components
associated with effective interventions, help explain vari-
ability in results, and inform future efforts in similar areas
[38—41]. Future environmental and organizational research
needs to identify barriers to and facilitators of change within
worksites. There is a need for designs that allow us to test
the independent and combined effects of environmental and
individual strategies for increasing fruit and vegetable
intake, and to understand employee, worksite, and vendor
needs.

In response to the call for assessment of environmental
and organizational factors that support healthful behavior
change [5,42], several instruments using measures of phys-
ical, social, and informational influences have been pro-
posed and validated [5,43—45] and can now be used by
researchers and practitioners. In the future, worksite health
promotion would also benefit from research that combines
interventions across settings (e.g., worksite plus family;
worksite plus community), testing the independent and
combined effects on the workers’ eating patterns. Also,
we need to search for methods that encourage worker
participation [46] and measures of participatory involve-
ment [47], especially among ethnic minorities and blue-
collar workers who have had limited access to health
promotion programming [46]. We need to continue assess-
ing the cost-effectiveness of various approaches in order for
the research community to provide practitioners with effec-
tive interventions that are feasible in the real-world setting.
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Furthermore, to help establish benchmarks for success, to
facilitate monitoring of positive changes over time, and to
report on achievements relative to the Healthy People 2010
Goals/Objectives for the nation, we believe that a national
survey of worksites administered every several years is
critically important. An ongoing synthesis of existing re-
search is also needed to identify effective interventions that
are both sustainable and ready for dissemination in the real-
world setting.

Currently, investigators and funding agencies are calling
for studies of the process of dissemination of tested inter-
ventions that have been found to be efficacious [3,48,49].
There are few reports of research related to the dissemina-
tion of successful programs, including fruit and vegetable
and other nutrition programs, in the literature [50,51]. It is
beyond the scope of this paper to review the dissemination
of worksite interventions in depth; however, in terms of
promising new directions for future research, it is significant
to note that investigators suggest diffusion of innovations
[52—55] and the RE-AIM framework [56—58] as useful
theoretical foundations for studying dissemination. Below
we summarize attributes of interventions that have been
found to enhance the likelihood of dissemination and
adoption [54,59—61] using worksite health promotion inter-
ventions as examples.

Interventions that are less complex and can be used
without having to go through a major process of adaptation
[54] and those that are compatible with existing practices
and perceived as having a relative advantage to existing
practices [54,62] are more likely to be adopted. Flexibility
in program implementation [9,63] and having an opportu-
nity to try a program before full-scale implementation also
enhance the chance of workplace adoption [63,64]. Work-
sites most likely to adopt health promotion interventions
have demonstrated an interest in employee health through
such structures as identification of a program champion
[63,65], the company’s mission statement, allocation of
funds for employee health promotion programs or including
health promotion in job descriptions [66,67], and the exis-
tence of adequate linkage systems such as supportive
managers and benefit plans help in the diffusion process
[9,62,68].

The transfer of health promotion programs from research
to practice requires careful attention both to core elements of
the interventions that need to be maintained to assure
fidelity to the tested intervention and elements that can be
adapted to new settings in which the intervention is imple-
mented [61,63]. Pentz et al. [69] have demonstrated that
training in the use of the intervention is crucial to its proper
transfer. Researchers have suggested characteristics of ef-
fective interventions that might form the basis for the
identification of core elements in interventions such as the
5-a-Day worksite programs described above. These include
the use of a comprehensive ecological model [4,59,70] that
is theoretically based and appropriately intense [59]. Plan-
ning for sustainability and dissemination of positive out-

comes is needed as part of overall program planning.
Creating effective partnerships between public and private
groups and identifying ways to nurture those partnerships
will enhance program dissemination.

Further research can help to refine programs for deliv-
ery in a range of settings, from small worksites to
multinational corporations. The social ecological model
compels us to understand broader forces influencing die-
tary patterns in the worksite [16,71]. New theories may be
required to help us understand and test strategies for
mobilizing at all levels of the ecologic framework
[72,73,74]. Important avenues for future research are
introduced by the assumption that work settings are
situated within a broad structure of community settings,
including economic systems influencing corporate health,
the health care system, and the regulatory environment
[75]. For many workers, trends toward worksite downsiz-
ing, the spread of technological innovations, and part-time
employment are changing the structure of work and need
to shape the development and delivery of future worksite
health promotion programs. Understanding these external
forces shaping internal worksite realities is likely to
contribute to the effectiveness of comprehensive programs
promoting worker health within healthy workplaces.
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