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A Systematic Review of Behavioral Interventions
to Promote Intake of Fruit and Vegetables
CYNTHIA A. THOMSON, PhD, RD; JENNIFER RAVIA, MS

ABSTRACT
Fruit and vegetable (F/V) intake in the United States re-
mains below recommended levels despite evidence of the
health benefits of regular consumption. Efforts to increase
F/V intake include behavior-based interventions. A system-
atic review of MEDLINE PubMed and PsycINFO databases
(2005–2010) was conducted to identify behavior-based in-
tervention trials designed to promote F/V intake. Using
predetermined limits and selection criteria, 34 studies were
identified for inclusion. Behavior-based interventions re-
sulted in an average increase in F/V intake of �1.13 and
�0.39 servings per day in adults and children, respectively.
Interventions involving minority adults or low-income par-
ticipants demonstrated average increases in daily F/V con-
sumption of �0.97 servings/day, whereas worksite inter-
ventions averaged �0.8 servings/day. Achieving and
sustaining F/V intake at recommended levels of intake
across the population cannot be achieved through behavior-
based interventions alone. Thus, efforts to combine these
interventions with other approaches including social mar-
keting, behavioral economics approaches, and technology-
based behavior change models should be tested to ensure
goals are met and sustained.
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For the past several decades, public health policy
statements have called for an increase in fruit and
vegetable (F/V) consumption by US adults and chil-

dren (1,2). The rationale for promoting greater intake

includes a potential reduction in risk for cancer (3),
hypertension (4), cardiovascular disease (5-7), reduced
inflammatory symptoms in those diagnosed with rheu-
matoid disease (8), and possibly a reduction in body
weight (9) or adiposity (10). Despite the potential to
improve overall health, daily intake of F/V remains
well below recommended intake levels for most Amer-
icans (11,12). In fact, recent National Health and Nu-
trition Examination Survey data suggested that only
2.2% of men and 3.5% of women met current recom-
mendations for daily intake of F/V (12). Efforts to in-
crease intake commonly focus on behavior change. A
2002 review of randomized controlled trials with 40 or
more participants reported on the efficacy of behavior-
related interventions to enhance F/V intake. Of the 22
studies identified, 17 demonstrated significant in-
creases in intake, with an average increase of 0.6 serv-
ings per day. This review noted that changing dietary
behavior was more successful in populations with
health conditions; and that goal setting and small
groups tended to be more effective strategies for behavior
change (13). Later, a 2005 review identified 44 behavior-
based studies that measured F/V intake in adults with
follow-up periods of at least 3 months. This review found
increases in F/V intake that ranged from 0.1 to 1.4 serv-
ings per day. Consistent with the 2002 review, this re-
view also noted that increases were greater in partici-
pants with pre-existing health conditions (14). Similar
but generally less substantial change was also demon-
strated for interventions targeting children (15).

What is apparent from the currently available litera-
ture is that developing a habit of F/V intake in the US
population that meets current recommended intake lev-
els will require significant changes in health behavior
related to food choices (16). Behavior-based interventions
that apply behavior theories or constructs (Figure 1) have
demonstrated success not only for F/V intake, but also for
tobacco cessation (17). The purpose of this systematic
review is to update the earlier reviews that reported on
the effect of behavior-based interventions to increase F/V
consumption (13,14) with a focus on studies since 2005
and those not targeting individuals with pre-existing
medical conditions. Further, this systematic review
sought to identify limitations in current behavior-based
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study designs and to suggest future directions for re-
search and health promotion efforts targeting increased
F/V intake.

METHODS
This systematic review was compliant with current rec-
ommendations of Preferred Reporting Items for System-
atic Reviews and Meta-analysis Approach in reporting

the evidence in a specific topic area (18,19). This review
included the search engines MEDLINE PubMed and Psy-
cINFO, and employed the search terms fruit, vegetable,
and behavior change. Limits were set to include only
human, English, clinical trial, or randomized controlled
trial, and studies with publication dates between 2005
and 2010. In addition, studies were identified through
other sources, including consultation with experts in the

Figure 1. Common behavior theories and constructs used to effect change in fruit and vegetable intake. Adapted from National Cancer Institute
Behavioral Research Program (21). NOTE: Information from this figure is available online at www.adajournal.org as part of a PowerPoint presentation.
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