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Effect of Fresh Fruit Availability at Worksites on the Fruit
and Vegetable Consumption of Low-Wage Employees
Desiree Backman, DrPH, RD1; Gian Gonzaga, PhD2; Sharon Sugerman, MS, RD, FADA1;
Dona Francis, MPH3; Sara Cook, MPH, CHES4
ABSTRACT
Objective: To examine the impact of fresh fruit availability at worksites on the fruit and vegetable consumption and related psychosocial determinants of low-wage employees.
Design: A prospective, randomized block experimental design.
Setting: Seven apparel manufacturing and 2 food processing worksites.
Participants: A convenience sample of 391 low-wage employees in 6 intervention worksites and 137
low-wage employees in 3 control worksites in Los Angeles, CA.
Intervention: Fresh fruit deliveries with enough for 1 serving per employee, 3 days a week for 12 consecutive weeks. The control worksites did not receive the fruit deliveries.
Main Outcome Measures: Participants’ fruit and vegetable consumption, fruit and vegetable purchasing
habits, self-efficacy, job satisfaction, and overall health were measured at baseline, weeks 4 and 8, and
following the 12-week intervention.
Analysis: Descriptive statistics and growth curve analysis using hierarchical linear modeling were
employed to analyze the data.
Results: Participants in the intervention worksites showed a significant increase in fruit, vegetable, and
total fruit and vegetable consumption, purchasing of fruit, family purchasing of vegetables, and selfefficacy toward eating 2 servings of fruit each day compared to the control worksites.
Conclusions and Implications: Improving access to fruit during the workday can improve fruit and
vegetable consumption, purchasing habits, and self-efficacy of low-income employees.
Key Words: fruit, vegetable, worksite, self-efficacy, low income (J Nutr Educ Behav. 2011;43:S113-S121.)

INTRODUCTION
Fruit and vegetable intake is 1 of the
most important qualitative aspects of
diet for disease prevention.1 The
2010 Dietary Guidelines for Americans
recommends that adults eat 3½ to
6½ cups of fruits and vegetables every
day. However, the majority of adults
in the United States fall signiﬁcantly
short of this recommendation.2 Not
surprisingly, several health problems
related to poor dietary habits either
have increased or have not been reduced to the same extent among

lower-income Americans as compared
to those of higher income during the
past 3 decades.3
Greater consumption of fruits and
vegetables is associated with a reduced
risk of cardiovascular disease, stroke, certain types of cancer, and type 2 diabetes,
as well as improved weight management.4-6 These medical conditions and
obesity cost the United States economy
an estimated $661 billion a year in
direct
costs
(2004-2009
dollars,
depending on health condition),
a sizable portion of which is shouldered
by employers and businesses.7-11
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Worksites offer a unique opportunity to address unhealthful dietary
practices, as they provide access to
65% of adults, many of whom spend
a majority of their waking hours on
the job.12 In a review of the literature,
Bachman and colleagues conclude
that behavioral health promotion interventions for obesity and weight
management in the worksite setting
provide cost savings from the employer’s perspective.13 A more speciﬁc
example from John and colleagues
demonstrates that a worksite intervention featuring education about
cardiovascular disease prevention,
identiﬁcation of drug therapy problems, and routine monitoring of blood
pressure, pulse, and weight measurements with physician referrals as
needed resulted in a signiﬁcant reduction in diastolic blood pressure among
workers who did not have diabetes.14
Self-efﬁcacy, the belief that one is capable of accomplishing a certain level
of behavior, has been identiﬁed as 1
of the strongest psychosocial predictors of fruit and vegetable consumption.15 Changes to the workplace
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environment that make it easy to consume fruits and vegetables provide
employees with the basis for building
self-efﬁcacy by having ready opportunities to master greater consumption,
observing social models, and experiencing social persuasion to consume
more fruits and vegetables.16 Strategies
to improve self-efﬁcacy are especially
important among low-wage workers.
Employees tend to report lesshealthful diets when they have
low-status jobs, poor occupational conditions, high workloads, low control,
and a lack of acceptable food at
work.17 These conditions result in
dissatisfaction and perceived limited
time and resources for healthpromoting behaviors, such as healthful
eating, not only for the individual employees, but also for their families.17
A number of studies have been conducted to assess the impact of workplace interventions on the dietary
choices and psychosocial determinants of workers in different types of
worksites. Changes to the workplace
environment to provide low-cost,
healthful vending machine choices
and attractive, affordable, healthful
options in on-site cafeterias have
been successful in improving employees’ food choice behaviors.18-21
Modiﬁcations of company wellness
policies, ﬂexible schedules, and
perceived management support for
the health of their employees have
also resulted in positive outcomes for
employee health and well-being.22
Educational approaches to increasing
fruit and vegetable consumption
have been evaluated using point-ofsale displays, signs, and informational
brochures to inform employees about
the importance of fruit and vegetable
consumption.23 Although these interventions overall have had some level
of success, changes were primarily in
the short term, and evidence for the effectiveness of worksite interventions
was based on a small number of studies
implemented primarily with middleto upper-income employees.24
A review of the literature revealed
a gap in studying both the effects of
produce availability at the workplace,
as well as worksite interventions targeting lower-wage earners. In an effort
to effectively serve this population
and contribute to the growing evidence base, the authors of the present
study sought to determine the effect
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of fresh fruit availability on fruit and
vegetable consumption, fruit and vegetable purchasing, self-efﬁcacy, job
satisfaction, and perceived health of
low-wage employees. The researchers
hypothesized that fresh fruit availability would signiﬁcantly increase fruit
consumption, purchasing, and fruitrelated self-efﬁcacy and would not
signiﬁcantly improve vegetable consumption, vegetable purchasing, job
satisfaction, and perceived health.

METHODS
Subjects and Recruitment
Subjects. Prior to engaging subjects in
the study, the research protocol was
accepted by the Public Health Institute’s Institutional Review Board for
Protection of Human Subjects. A convenience sample of 559 low-wage
workers from 9 worksites in Los Angeles, CA participated in the study
from June to September 2005. Based
on previous research, the investigators
conducted a power analysis to ensure
the sample size achieved 80% power.
Worksites were recruited that had
an existing relationship with Worksite
Wellness Los Angeles, an organization
that provides health and health care
information to low-income workers
in the central Los Angeles area. The
worksites that were chosen for this
study had not received diet-related information or incentives from Worksite
Wellness Los Angeles previously, nor
had they received health-related information, incentives, or worksite wellness programming during the study.
The participating worksites had between 50 and 300 workers who earned
an average of $7.75 per hour, or approximately $15,500 per year, and
the majority of workers did not receive employer-sponsored health beneﬁts. The worksites were apparel
manufacturers (7 worksites) or food
processors (2 worksites), and a signiﬁcant proportion of employees worked
in large warehouses. Produce and
other food items were processed at
the food processor worksites, and employees were strictly forbidden from
eating the food at any time. The characteristics of the study participants are
shown in Table 1.

Recruitment. All employees in the intervention and control worksites were
invited to participate in the study by

the English- and Spanish-speaking
research team. The employees were
recruited during morning breaks, at
lunchtime, and during afternoon
breaks. Recruitment occurred 1 week
prior to the commencement of the
intervention.
Because of ﬂuctuating time schedules, absences, and new hires,
employees were allowed to join the
study at any of the 4 assessment periods during the 12-week intervention. The research team explained
that they were interested in understanding employees’ dietary habits
and would be asking them to ﬁll out
a total of 4 questionnaires during the
course of the study. Employees in
both the control and intervention
groups were not told that fruit deliveries were part of the evaluation.
Employees who entered the study after the ﬁrst time period were told
how many weeks were left in the
study and the subsequent number of
questionnaires they would be asked
to complete. The employees were
told that their participation would be
completely voluntary and would not
affect their employment with the
company in any way, and that their
responses would be kept conﬁdential.
Employees who participated in the
study were offered opportunities to
win incentive prizes. Employees who
completed each questionnaire were
entered into a lottery to win a $25 or
$50 cash prize after each assessment
period. At the ﬁnal assessment, participants who completed more than 1
questionnaire were entered into
a drawing to win a bicycle.

Study Design
A pilot study took place during a 3week period, 2 months prior to the
implementation of the main study to
test the readability and comprehension of the questionnaire, assess the
time needed to complete the questionnaire, identify the most efﬁcient
and effective fruit delivery and distribution system, train the research
team, and determine the best way to
collect completed questionnaires.
Two worksites located in Los Angeles,
each with approximately 50 lowincome, primarily Latino employees,
received fruit deliveries 3 times per
week for 3 weeks. The employees
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Table 1. Demographic Characteristics of the Participants in the Low-Wage Worksites
Intervention Worksitesa (n ¼ 391)
Age (y), mean (SD)
No. in household, mean (SD)
Race/ethnicity, n (%)
Latino/Hispanic
Otherb
Education level, n (%)
< High school
High school graduate or GED
Annual household income, n (%)
# $10,000
$10,001-$15,000
$15,001-$20,000
$20,001-$25,000
$25,001-$35,000
$ $35,000

Control Worksitesa (n ¼ 137)

Females (n ¼ 164)
33.2 (8.8)
4.4 (1.7)

Males (n ¼ 135)
32.6 (8.3)
4.4 (1.8)

Females (n ¼ 84)
33.4 (8.9)
4.7 (1.8)

Males (n ¼ 46)
33.9 (10.1)
4.7 (1.9)

162 (100)
0 (0)

123 (95.3)
6 (4.7)

80 (98.8)
1 (1.2)

44 (95.7)
2 (4.3)

131 (92.2)
11 (7.8)

103 (90.4)
11 (9.6)

63 (90.0)
7 (10.0)

39 (92.9)
3 (7.1)

50 (36.2)
44 (31.9)
14 (10.1)
20 (14.5)
7 (5.1)
3 (2.2)

18 (14.8)
32 (26.2)
24 (19.7)
33 (27.0)
11 (9.0)
4 (3.3)

21 (30.9)
20 (29.4)
7 (10.3)
15 (22.1)
3 (4.4)
2 (2.9)

6 (17.1)
10 (28.6)
6 (17.1)
6 (17.1)
4 (11.4)
3 (8.6)

GED indicates General Equivalency Degree.
The female and male sample sizes do not add up to the total sample size for the intervention and control worksites because
not all participants identified whether they were male or female on the survey. Similarly, the percentages are based on the
number of participants that responded to the other demographic questions rather than the total sample; bThe ‘‘Other’’
races/ethnicities were evenly distributed between white/Caucasian, African American/black, and Asian/Pacific Islander.
a

participated in the pilot study only
and were not part of the main study.
Questionnaires were administered to
employees immediately prior to and
after the 3-week period. Nearly all participants reported they understood
the questions, and the questionnaire
took approximately 15 minutes to
complete. The fruit delivery protocol
and data collection noted in the
main study were based upon the recommendations from the pilot study.
Using a randomized block experimental design with intervention and
control groups, the main study was
conducted over a 12-week period. The
9 participating worksites had a wide
variation in the total number of employees and therefore were divided
into 2 equally sized groups to ensure
that an equal number of employees
was exposed to the intervention and
control conditions. The investigators
randomly assigned these 2 groups to
the intervention or control group.
The intervention group included 6
worksites, and the control group included 3 worksites. Each group started
with 250 to 300 employees.
Of the 559 employees who agreed
to participate in the study, 31 were excluded from the ﬁnal analysis because
they completed the demographic sec-

tion of the questionnaire, but did not
complete the questions that measured
the outcome variables. Excluding
these subjects, the intervention was
completed with 391 participants and
the control with 137 participants. Although invitations to be in the study
were the same across all worksites,
the percentage of control group employees who agreed to participate was
much smaller than the percentage of
employees in the intervention group.

Instrumentation and Data
Collection
Instrumentation. An English- and
Spanish-language questionnaire was
constructed using valid and reliable
measures drawn from other instruments, which assessed the outcome
variables during a 30-day recall
period.25-30 A 30-day recall period
was chosen because the participants
were assessed at 1-month intervals
beginning at baseline, week 4, week
8, and week 12. Self-reported fruit
and vegetable consumption was measured using the National Cancer Institute’s By-Meal Fruit and Vegetable
Screener, a 27-item fruit and vegetable
food frequency questionnaire that
assessed both frequency and portion

size of intake over the past
month.25,26
Although the intervention focused
on fruit availability, vegetable consumption was measured to determine
whether the intervention in some
way inﬂuenced overall produce consumption. A family norms question,
‘‘Most people in my family think
that eating fruits and vegetables each
day is a good thing to do,’’ evaluated
general support for fruit and vegetable
consumption.27 Two self-efﬁcacy
items were used to measure participants’ conﬁdence in their ability to
consume the recommended amounts
of fruits and vegetables each day.28
The items were taken from the
National 5-A-Day for Better Health
grantee’s common research questions.31 The questions were ‘‘How
sure are you that you can eat 2 servings of fruit each day?’’ and ‘‘How
sure are you that you can eat 3 servings of vegetables each day?’’ They
were rated on an ascending 5-point
Likert scale, ranging from ‘‘very
unsure’’ to ‘‘very sure.’’ Four items
compared the quantity of fruits and
vegetables that participants and their
family members were eating and buying, compared to that of the prior
month. Job satisfaction was measured
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using 3 items, including workers’ satisfaction with their jobs, supervisors/
managers, and companies.29
Perceived health was measured using 2 modiﬁed and 3 unmodiﬁed
items from a 36-item RAND Health
Survey Questionnaire.30 Perceived
general health was measured with 2
questions, including ‘‘Over the past
month, my health has been: poor,
fair, good, very good, or excellent’’
and ‘‘Compared to 1 month ago, my
health is: much worse, somewhat
worse, about the same, somewhat better, or much better.’’ Feelings of pep,
energy, and tiredness in the past
month were measured on an ascending 5-point Likert scale, from ‘‘not at
all’’ to ‘‘a great amount.’’
Demographic questions were included to determine the participants’
age, sex, race/ethnicity, and education level, as well as the number of
people living in the household and
annual household income. Workers
were also asked to report any medical
conditions that might alter their
food consumption. The questionnaire
contained brief instructions, the anticipated time necessary to complete
the questionnaire, and 2 sample questions to acquaint the participants
with how to review each question
and consider the response that best reﬂects their answer.

Data Collection. Employees who expressed interest in participating in
the study were asked by the research
team to read and sign a consent
form, and then complete the baseline
questionnaire. The research team was
available to answer questions about
these documents when the participants needed clariﬁcation. The participants submitted their signed consent
forms and completed questionnaires
to the research team.
After 4 weeks of the intervention,
the research team administered the
second of 4 questionnaires to both
the intervention and control worksites. The remaining 2 questionnaires
were administered 4 weeks apart
thereafter. Each questionnaire, coded
to ensure conﬁdentiality, was administered to the participants during regularly scheduled work breaks. The ﬁnal
assessment was administered within 1
week after the intervention was completed.
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Intervention and Control
Worksites
Intervention worksites. The intervention worksites, all of which were apparel manufacturers, received United
Parcel Service deliveries of fresh fruit
3 days a week for 12 consecutive
weeks. Fruit was provided by The FruitGuys, a San Francisco-based company
that delivers fruit to businesses nationwide. The fruit cost $0.67/serving or
$2.01/wk per employee. Fruit was typically delivered by 10:00 AM on Monday, Wednesday, and Friday. Several
deliveries were scheduled to occur on
holidays, and on such occasions, delivery of fruit was shifted to an alternate
day so the worksites still received 3 deliveries of fruit per week. Each delivery
contained enough fruit for each employee to receive 1 serving.
The boxes of fruit were placed in
a convenient and accessible location
within each worksite by selected supervisors/managers. Each supervisor/
manager ensured all employees had
an equal chance of getting fruit by asking them to take no more than 1 piece
of fruit and ensuring all employees had
access to the fruit during scheduled
breaks. Approximately 1 week after
the ﬁrst fruit delivery, the research
team visited each worksite to make
sure the fruit had been delivered as
scheduled and that the fruit was being
given to the employees as planned. At
each subsequent assessment, the research team checked with employees
to conﬁrm they had access to the fruit.
Throughout the course of the study,
there was 1 instance when a box of fruit
was not delivered as a result of changes
in management at the worksite.

Control worksites. The control worksites, which included food processors
and apparel manufacturers, did not receive fruit deliveries during the intervention period, but they followed the
same assessment schedule as the intervention worksites. As an incentive to
the businesses, approximately 1 week
after the study was completed, fruit deliveries began at the control worksites.
The deliveries continued 3 times per
week for a 12-week period.

Data Analysis
The data were transformed to improve
normality prior to data analysis.

Descriptive statistics were used to analyze the demographic data with SPSS
(version 12.0, SPSS Inc, Chicago, IL,
2003). To test whether the intervention had an effect on fruit and vegetable consumption, purchasing, and
other study variables, and to account
for the fact that study participants
were allowed to enter the study at
any of the 4 assessment periods, the
researchers employed Growth Curve
Analysis (GCA) using the Hierarchical
Linear Modeling statistical program
(version 5.05, Scientiﬁc Software International, Lincolnwood, IL, 2000).
Hierarchical Linear Modeling is
a statistical analysis software that is
able to account for missing data using
a weighted estimate based on the individuals’ own data, as well as the
group-level data. When the individual’s own data are more reliable (ie,
they provide more questionnaires
across time), their own slope estimates
are more heavily weighted in replacing the missing data. Similarly, when
the participant’s data are less reliable,
the average of the group at that speciﬁc time point is weighted more
heavily in the ﬁnal estimate of the
missing data. There were many reasons for missing data, including employees skipping speciﬁc questions,
new hires joining the study after its
commencement, and absence of employees on the days that the questionnaires were distributed. Of the 528
employees who provided usable data
for the study, 175 completed the baseline questionnaire, 221 completed the
questionnaire at week 4, 251 completed the questionnaire at week 8,
and 328 completed the questionnaire
after week 12.
The GCA analysis was done in 2
stages. First, growth curves, or
changes over time, were estimated
for each study participant using data
collected over multiple time points.
This analysis accounted for baseline
differences in individuals in the control and intervention groups. Parameters that summarized this change were
saved as an individual-level variable.
At the second stage, the parameters
that estimated change for each study
participant were used as dependent
measures. A level 2 (intervention) dataset was constructed that included
variables for exposure to the intervention (yes/no) and time (weeks 4, 8,
and 12). Growth Curve Analysis with
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Hierarchical Linear Modeling uses
both the individual and intervention
data sets together. With this approach, the researchers were able to
determine whether individual deviations from average parameters were
associated with between-subjects variables (individual characteristics) or by
exposure to the intervention. For all
analyses, a statistical signiﬁcance level
of P < .05 was selected.
In viewing the GCA ﬁndings, the
intercept coefﬁcients and the P values
indicated whether there was a signiﬁcant difference between the control
and intervention groups at the time
of the baseline assessment on each
measured variable. A positive coefﬁcient (P < .05) indicated that the initial value in the intervention group
was signiﬁcantly higher on the measured variable as compared to the
control group. A negative coefﬁcient
(P < .05) indicated that the initial
value in the control group was significantly higher on the measured variable as compared to the intervention
group during the baseline assessment.
In contrast, the slope coefﬁcients
and the P values indicate whether
there was a signiﬁcant change over
the 4 assessments between the control
and intervention groups on each measured variable. A positive coefﬁcient
(P < .05) indicated that the change
in the intervention group was signiﬁcantly higher on the measured variable as compared to the control
group throughout the study. A negative coefﬁcient (P < .05) indicated
that the change in the control group
was signiﬁcantly higher on the mea-

sured variable as compared to the
intervention group throughout the
study. Signiﬁcant slope coefﬁcients essentially tell the researcher whether
the intervention was effective or not.
Variance components and goodness
of ﬁt are displayed in each table.

RESULTS
Sample Characteristics
The participants in the intervention
and control worksites were not statistically different in terms of age, race/
ethnicity, education level, number of
people living in the household, and
annual household income (Table 1).
The sample overwhelmingly identiﬁed themselves as Latino/Hispanic
(97%), and the average age of the participants was 33 years. The vast majority of the participants (91%) had not
completed high school and had an annual household income of less than
$25,000 (88%). In 2005, the 185%
Federal Poverty Guidelines household
income limit—to qualify for federal
nutrition assistance programs such as
the Special Supplemental Nutrition
Program for Women, Infants, and
Children and reduced-price school
meals—was $28,990 for a household
of 3.32,33 At that time, Hispanic
Californians
had
an
average
household size of 3.8.34

Fruit and vegetable consumption. As
shown by the intercept coefﬁcients
and P values in Table 2, compared to
the intervention worksites, the control worksites had signiﬁcantly higher
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vegetable and total fruit and vegetable
consumption at the baseline assessment.
More importantly, there were statistically signiﬁcant effects on fruit
and vegetable consumption throughout the course of the study, as shown
by the slope coefﬁcients and P values
in Table 2. Participants in the intervention worksites showed a signiﬁcant
increase in fruit, vegetable, and total
fruit and vegetable consumption as
a result of the intervention, compared
to the control worksites, which did
not show an increase.

Fruit and vegetable purchasing. As
shown by the intercept coefﬁcients
and P values in Table 3, there were
no statistically signiﬁcant differences
between the intervention and control
worksites in their initial levels of self
and family purchasing of fruits or vegetables.
Most notably, as shown by the
slope coefﬁcients and P values in
Table 3, there were statistically significant increases in self-purchasing of
fruit and family purchasing of vegetables in the intervention worksites,
compared to the control worksites.
There were no statistically signiﬁcant
changes in self-purchasing of vegetables and family purchasing of fruit in
the intervention and control worksites.
Self-efﬁcacy, job satisfaction, and
perceived health. As shown by the intercept coefﬁcients and P values in
Table 4, compared to the intervention

Table 2. The Effect of the Intervention on Fruit and Vegetable Consumption of Low-Wage Employees
Fruit Consumption
Coeff. P value SE
Intercepts
0.21
NS
0.12
Slopes
0.09
.02
0.04
df
518
Variance components
Intercepts
0.19
Slopes
0.02
Chi-square
Intercepts
360.45 < .01
Slopes
335.42 < .01
df (chi-square)
263

Vegetable Consumption
Coeff.
0.51
0.09
513

P value
< .01
< .01

SE
0.09
0.03

0.10
0.01
364.32
336.24
261

Total Fruit and Vegetable Consumption
Coeff.
0.34
0.13
508

P value
.01
< .01

0.25
0.02
< .01
< .01

Coeff indicates coefficient; df, degrees of freedom; NS, not significant.

377.17
352.94
258

< .01
< .01

SE
0.13
0.04
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Table 3. The Effect of the Intervention on Self- and Family-Purchasing of Fruits and Vegetables
Self-Purchasing
Fruit

Self-Purchasing
Vegetables

Family-Purchasing
Fruit

Coeff. P value SE Coeff. P value SE Coeff.
Intercepts
0.32
NS
0.17 0.29
NS
0.16 0.09
Slopes
0.16
< .01 0.05 0.08
NS
0.05 0.08
df
512
495
519
Variance components
Intercepts
0.31
0.14
0.42
Slopes
0.01
0.00
0.03
Chi-square
Intercepts
319.19
0.02
263.21
NS
291.35
Slopes
296.35
NS
256.41
NS
255.67
df (chi-square)
266
237
259

P value
NS
NS

SE
0.16
0.05

Family-Purchasing
Vegetables
Coeff.
0.2
0.14
522

P value
NS
< .01

SE
0.17
0.05

0.27
0.01
0.09
NS

291.19
258.91
257

0.07
NS

Coeff indicates coefficient; df, degrees of freedom; NS, not significant.

worksites, the control worksites had
signiﬁcantly higher self-efﬁcacy toward eating 2 servings of fruit each
day at the baseline assessment. There
were no statistically signiﬁcant intercept differences between the intervention and control worksites on the
remaining measures.
As shown by the slope coefﬁcients
and P values in Table 4, there was a statistically signiﬁcant increase in selfefﬁcacy toward eating 2 servings of
fruit each day among the intervention
worksites, compared to the control
worksites throughout the course of
the study. This ﬁnding demonstrates
the positive impact that the intervention had on fruit consumption–
related self-efﬁcacy. However, there
were no signiﬁcant differences over

time in self-efﬁcacy toward eating 3
servings of vegetables each day, job
satisfaction, and perceived health in
the intervention and control worksites.

DISCUSSION
The results of this study demonstrate
that improving access to fruit during
the work day has a positive effect on
fruit and vegetable consumption, fruit
purchasing habits, family vegetable
purchasing habits, and self-efﬁcacy
for fruit consumption among lowincome workers. Although no studies
of an analogous nature are known to
have been conducted among adult
populations, there are a number of

similar studies in children that, along
with the results of this study, provide
evidence for the effectiveness of environmental interventions on dietary
behavior.35-37
Workers in the intervention condition had signiﬁcant increases in fruit
consumption and vegetable consumption, as well as total fruit and vegetable
consumption, whereas those in the
control condition did not increase.
Availability and accessibility of fruits
and vegetables is cited as an important
determinant of fruit and vegetable consumption among children and adolescents. Schoolchildren with high
availability and accessibility to fruits
and vegetables at school have a higher
fruit and vegetable intake than those
with less availability/accessibility.35-37

Table 4. The Effect of the Intervention on Self-Efficacy, Job Satisfaction, and Perceived Health
Self-Efficacy toward
Eating 2 Servings of
Fruit Each Day
Coeff.
Intercepts
0.52
Slopes
0.18
df
524
Variance components
Intercepts
1.18
Slopes
0.09
Chi-square
Intercepts
387.83
Slopes
356.04
df (chi-square)
264

P value
0.04
0.03

SE
0.27
0.09

Self-Efficacy toward
Eating 3 Servings of
Vegetables Each Day
Coeff.
0.25
0.11
502

P value
NS
NS

SE
0.25
0.08

0.87
0.06
< .01
< .01

317.87
293.07
237

Job Satisfaction

Coeff. P value SE Coeff. P value SE
0.32
NS
0.20 0.09
NS
0.17
0.05
NS
0.06 0.04
NS
0.05
524
528
0.66
0.00

< .01
< .01

Coeff indicates coefficient; df, degrees of freedom; NS, not significant.

Perceived Health

408.15
264.06
262

0.34
0.01
< .01
NS

369.70
306.10
265

< .01
< .05
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Presuming that consumption patterns
of working adults would mimic those
of schoolchildren provided with free
fruit, the authors can attribute
the signiﬁcant increase of fruit
consumption to the heightened
availability/accessibility of fruit at the
worksites.38 Workers in the intervention
condition
also
reported
a signiﬁcant increase in vegetable consumption despite the fact that vegetables were not offered at the worksites,
so there may be more than availability
affecting consumption.
Self-efﬁcacy is considered to be
a major motivator of action and mediator of behavior change.39 There was
a statistically signiﬁcant increase
among those in the intervention
group in their conﬁdence to eat 2 servings of fruit daily, as compared to the
control worksites. The fruit deliveries
increased workers’ exposure to fresh,
tasty, and visually attractive fruit
that they may have been previously
hesitant to purchase and try on their
own. However, with continued exposure to high quality fruit, they likely
began to purchase more fruit outside
of the workplace.
Other studies have found a concurrent relationship between increased
fruit and vegetable consumption and
increased self-efﬁcacy for eating fruits
and vegetables following an intervention. Resnicow and colleagues
observed an increase in both selfefﬁcacy for eating fruits and vegetables, as well as an increase in fruit
and vegetable consumption, in
a collaborative study that combined
environmental and individual intervention activities in 15 church sites
serving primarily African American
congregations.40 Low-income women
from 15 sites participating in the 5-ADay Promotion Program of the Maryland Special Supplemental Nutrition
Program for Women, Infants, and
Children also reported a positive
change in self-efﬁcacy concurrent
with an increase in fruit and vegetable
consumption
post-intervention.41
However, although no known research has been conducted among
adults speciﬁc to only fruit consumption and self-efﬁcacy, Thompson
et al report that fruit self-efﬁcacy is signiﬁcantly related to fruit consumption among ﬁfth-grade students.42
Participants reported higher selfefﬁcacy for fruit than vegetables.

This ﬁnding is consistent with the domain speciﬁcity of self-efﬁcacy. Continued, positive exposure to fruit will
increase a person’s conﬁdence in his/
her ability to consume fruit; however,
feeling self-efﬁcacious about consuming fruit will not directly translate
into feeling the same way about vegetables.43
The change in fruit and vegetable
purchasing offers valuable insight
into the effect the intervention had
on both the participants and their
families. Family purchasing of fruit
showed no signiﬁcant change over
the course of the intervention, but
self-purchasing of fruit demonstrated
signiﬁcant gains. Workers also reported a signiﬁcant increase in family
vegetable purchasing. This ﬁnding
may help to explain why vegetable
consumption among the participants
increased signiﬁcantly, even though
their personal purchasing did not.
There were no signiﬁcant ﬁndings
in terms of job satisfaction or perceived health among either the intervention or control groups. Baseline
and follow-up job satisfaction in
both groups was relatively high. Likewise, employees’ perceived health
remained good throughout the 3month intervention period.

Limitations to the Study
Despite the information gained, there
are limitations to this study. First, fruit
and vegetable consumption and purchasing behaviors were measured by
self-report and subject to possible
comprehension, memory, and reporting errors. The dietary intake methods
employed, however, have been
shown to be reliable and valid.25,26
Second, there was a self-selection
bias involved among those individuals who completed the consumption
reports, and it is impossible to know
whether these results are applicable
to those who did not respond. The investigators have limited information
on potential selection bias from the
31 employees who completed at least
the demographic section of the survey
but did not complete the fruit and
vegetable consumption measures.
These employees did not differ in the
mix of race/ethnicity, age, job classiﬁcation, or sex as compared to the sample that responded. However, it must
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be acknowledged that employees
who did not complete the fruit and
vegetable consumption measures
also provided incomplete responses
on the demographic questions; thus
the fact that there are no differences
between these 2 groups is not strong
evidence against a selection bias.
Third, the response rate in the control worksites was low, and although
this ﬁnding does not invalidate the results, it does weaken the ability to
generalize the ﬁndings. Fourth, it is
possible that participants may have
connected the survey with the delivery of fruit and upwardly biased their
reports in follow-up surveys because
of social desirability. Although the investigators consider this a possibility
with fruit consumption and related
factors, it is even more unlikely that
participants would have upwardly biased their reports of vegetable consumption and related factors because
of the fruit deliveries. Fifth, it is possible that existing employees may have
shared with new employees that the
company offered free fruit. These
new employees may have then
enrolled in the study during future assessment periods. Finally, the study
population may not be entirely representative of the population of lowincome Californians, because of its
signiﬁcant skew toward the Latino
population.

IMPLICATIONS FOR
RESEARCH AND
PRACTICE
The results of this study demonstrate
that fresh fruit deliveries to worksites
are a way to signiﬁcantly improve
the fruit and vegetable consumption
of low-wage workers and deliver commensurate chronic disease risk reduction beneﬁts. As business owners and
worksite wellness professionals consider health promotion beneﬁts for
employees, the ﬁndings of this study
may help inform future decisions
about the role a fruit snack program
could play as part of a comprehensive
worksite wellness approach.
Despite the positive results of this
study, additional research is needed.
Future studies in this area should mitigate for the limitations presented in
this study as much as possible and include
longer
term
follow-up
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assessments to determine how fruit
and vegetable consumption is inﬂuenced beyond the intervention, especially when free fruit snacks are no
longer provided. A more in-depth understanding of the linkage between
fresh fruit snacks at the workplace
and vegetable consumption, produce
purchasing, family behaviors, perceived health, and job satisfaction is
warranted. It would also be informative to understand the role of vegetable snacks and a combination of fruit
and vegetable snacks on fruit and vegetable consumption and relevant
determinants among low-wage and
non–low-wage workers.

Journal of Nutrition Education and Behavior  Volume 43, Number 4S2, 2011

2.

3.

4.

STATEMENT OF
POTENTIAL CONFLICT OF
INTEREST
This research project is funded by the
Preventive Health and Health Services
Block Grant of the Centers for Disease
Control and Prevention and the
United States Department of Agriculture Supplemental Nutrition Assistance Program Education (SNAP-Ed)
through a contract with the California
Department of Public Health’s Network for a Healthy California administered by the Public Health Institute
(authors DB, GG, SS, DF, and SC) for
the data collection, analysis, interpretation of results, and manuscript preparation. The opinions expressed are
those of the authors and do not necessarily represent the views or recommendations of their respective
afﬁliations.

FUNDING/SUPPORT
This study was funded by the Preventive Health and Health Services Block
Grant of the Centers for Disease Control and Prevention and the United
States Department of Agriculture Supplemental Nutrition Assistance Program Education (SNAP-Ed) through
a contract with the California Department of Public Health’s Network for
a Healthy California administered by
the Public Health Institute.

5.

6.

7.

8.

9.

10.

11.

12.

REFERENCES
1. Knoops K, de Groot L, Kromhout D,
et al. Mediterranean diet, lifestyle fac-

tors, and 10-year mortality in elderly
European men and women: the
HALE project. JAMA. 2004;292:14331439.
United States Department of Agriculture, United States Department of
Health and Human Services. Dietary
Guidelines for Americans, 2010. 7th ed.
Washington, DC: US Government
Printing Office; 2010.
Kanjilal S GE, Cheng YJ, Zhang P,
Nelson DE, Mensah G, Beckles GL.
Socioeconomic status and trends in
disparities in 4 major risk factors for cardiovascular disease among US adults,
1971-2002. Arch Intern Med. 2006;166:
2348-2355.
Lock K PJ, Causer L, Altmann DR,
McKee M. The global burden of disease
attributable to low consumption of
fruit and vegetables: implications for
the global strategy on diet. Bull World
Health Organ. 2005;83:100-108.
Rolls BJ, Ello-Martin JA, Tohill BC.
What can intervention studies tell us
about the relationship between fruit
and vegetable consumption and weight
management? Nutr Rev. 2004;62:1-17.
World Cancer Research Fund/American Institute for Cancer Research.
Food, Nutrition, Physical Activity, and
the Prevention of Cancer: A Global Perspective. Washington, DC: AICR; 2007.
Finkelstein E, Trogdon J, Cohen J,
Dietz W. Annual medical spending attributable to obesity: payer- and servicespecific estimates. Health Aff. 2009;28:
w822-w831.
National Cancer Institute. Cancer
Trends Progress Report—2007 Update.
Bethesda, MD: National Institute of
Heath, Department of Health and
Human Services; 2007.
Lloyd-Jones
D,
Adams
R,
Carnethon M, et al. Heart disease and
stroke statistics 2009 update. Circulation.
2009;119:e21-e181.
American Diabetes Association. Economic costs of Diabetes in the US in
2007. Diabetes Care. 2008;31:596-615.
Wolf A, Manson J, Colditz G. The economic impact of overweight, obesity
and weight loss. In: Eckel R, ed.
Obesity: Mechanisms and Clinical Management. Philadelphia, PA: Lippincott,
Williams and Wilkins; 2002.
Katz D, O’Connell M, Yeh M, et al.
Public health strategies for preventing
and controlling overweight and obesity
in school and worksite Settings.
MMWR Morb Mortal Wkly Rep.
2005;54:1-12.

13. Bachman K. Obesity, weight management, and health care costs: a primer.
Dis Manag. 2007;10:129-137.
14. John E, Vavra T, Farris K, et al. Workplace-based
cardiovascular
risk
management by community pharmacists: impact on blood pressure, lipid
levels, and weight. Pharmacotherapy.
2006;26:1511-1517.
15. Shaikh AR, Yaroch AL, Nebeling L,
Yeh MC, Resnicow K. Psychosocial
predictors of fruit and vegetable consumption in adults a review of the literature. Am J Prev Med. 2008;34:535-543.
16. Bandura A. Self-efficacy. In: Ramachaudran VS, ed. Encyclopedia of Human
Behavior. Vol 4. New York, NY: Academic Press; 1994:71-81.
17. Devine C, Connors M, Sobal J,
Bisogni C. Sandwiching it in: spillover
of work onto food choices and family
roles in low- and moderate-income
urban households. Soc Sci Med.
2003;56:617-663.
18. Wilbur C, Zifferblatt SM, Pinsky K,
Zifferblatt S. Healthy vending: a cooperative pilot research program to stimulate good health in the marketplace.
Prev Med. 1981;10:85-93.
19. French SA, Jeffery RW, Story M, et al.
Pricing and promotion effects on
low-fat vending snack purchases: the
CHIPS Study. Am J Public Health.
2001;91:112-117.
20. DuBois A. The effect of a worksite
cafeteria program on employees’ dietary
fat intakes. J Can Diet Assoc. 1996;57:
98-102.
21. Jeffery R, French SA, Raether C,
Baxter JE. An environmental intervention to increase fruit and salad purchases
in a cafeteria. Prev Med. 1994;23:
788-792.
22. Tegan C, Simones E, Brownson R. Environmental and policy factors associated with overweight among adults in
Missouri. Am J Health Promot. 2003;17:
249-258.
23. Beresford S, Thompson B, Feng Z,
Christianson
A,
McLerran
D,
Patrick D. Seattle 5-A-Day worksite
program to increase fruit and vegetable
consumption. Prev Med. 2001;32:
230-238.
24. Sorensen G, Linnan L, Hunt M. Worksite-based research and initiatives to increase fruit and vegetable consumption.
Prev Med. 2004;39:94-100.
25. Thompson F, Kipnis V, Subar A, et al.
Evaluation of 2 brief instruments and
a food-frequency questionnaire to estimate daily number of servings of fruit

Journal of Nutrition Education and Behavior  Volume 43, Number 4S2, 2011

26.

27.

28.

29.

30.

31.

32.

and vegetables. Am J Clin Nutr.
2000;71:1503-1510.
Thompson F, Subar A, Smith A, et al.
Fruit and vegetable assessment: performance of 2 new short instruments and
a food frequency questionnaire. J Am
Diet Assoc. 2002;102:1764-1772.
Reynolds
KD,
Yaroch
AL,
Franklin FA, Maloy J. Testing mediating variables in a school-based nutrition
intervention program. Health Psychol.
2002;21:51-60.
Stables G, Heimendinger J. 5-A-Day
for Better Health Program Monograph.
http://www.pbhfoundation.
org/pdfs/pulse/research/5adayresearch/
NCImonograph.pdf. Accessed April
28, 2011.
Wanous J, Reichers A, Hudy M. Overall job satisfaction: how good are singleitem measures? J Appl Psychol. 1997;82:
247-252.
Hays R, Sherbourne C, Mazel R. The
RAND 36-Item Health Survey 1.0.
Health Econ. 1993;2:217-227.
National Cancer Institute, 5-A-Day
Program Evaluation Group. 5-A-Day
for Better Health Program Evaluation Report. Bethesda, MD: National Cancer
Institute; 2000.
Special Supplemental Nutrition Assistance Program for Women, Infants

33.

34.

35.

36.

37.

38.

39.

and Children (WIC): income eligibility
guidelines. Fed Reg. 2004;69:1622916230.
Child nutrition programs—income
eligibility
guidelines.
Fed
Reg.
2005;70:13160-13163.
Demographic Research Unit, California State Department of Finance.
Current Population Survey Report,
2005.
http://www.dof.ca.gov/html/
demograp/reportspapers/documents/
CPS_Extended_3-05.pdf.
Accessed
April 28, 2011.
Eriksen K, Haraldsd
ottir J, Pederson R,
Vig Flyger H. Effect of a fruit and vegetable subscription in Danish schools.
Public Health Nutr. 2003;6:57-63.
Bere E, Klepp K. Correlates of fruit and
vegetable intake among Norwegian
school children: parental and self-reports.
Public Health Nutr. 2004;7:991-998.
Kratt P, Reynolds K, Shewchuk R.
The role of availability as a moderator
of family fruit and vegetable consumption. Health Educ Behav. 2000;27:
471-482.
Jago R, Baranowski T, Baranowski JC.
Fruit and vegetable availability: a micro
environmental mediating variable?
Public Health Nutr. 2007;10:681-689.
Bandura A. Health promotion from the
perspective of social cognitive theory.

Backman et al S121

40.

41.

42.

43.

In: Norman P, Abraham C,
Conner M, eds. Understanding and
Changing Health Behavior: From Health
Beliefs to Self-Regulation. Amsterdam,
The Netherlands: Harwood Academic
Publishers; 2000:299-339.
Resnicow K, Campbell MK, Carr C,
et al. Body and soul. A dietary intervention conducted through AfricanAmerican churches. Am J Prev Med.
2004;27:97-105.
Langenberg
P,
Ballesteros
M,
Feldman R, Damron D, Anliker J,
Havas S. Psychosocial factors and
intervention-associated changes in those
factors as correlates of change in fruit
and vegetable consumption in the
Maryland WIC 5-A-Day Promotion
Program.
Ann
Behav
Med.
2000;22:307-315.
Thompson VJ, Bachman CM,
Baranowski T, Cullen KW. Self-efficacy and norm measures for lunch fruit
and vegetable consumption are reliable
and valid among fifth grade students.
J Nutr Educ Behav. 2007;39:2-7.
Contento I. Foundation in theory and
research: facilitating the ability to take
action, Nutrition Education: Linking Research, Theory, and Practice. Sudbury,
MA: Jones and Bartlett Publishers;
2007: 114-146.

