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Abstract
Background: The current study examined the effects of a Web-based tailored parenting intervention on increasing fruit and

vegetable intake in African American families.
Methods: Forty-seven African American parents (mean age, 41.32 – 7.30; 93.6% female) with an adolescent (mean age,

13.32 – 1.46; 59.6% female) participated in a Web-based autonomy-support parenting tailored intervention session to increase both
parent and youth fruit and vegetable (F&V) intake. The session lasted 45–60 minutes and included three phases: a feedback phase; a
Web-based information phase, and a goal-setting and action plan phase. Self-reported measures of parenting skills [based on
autonomy (choice), support, and communication] and F&V intake (assessed as average daily intake) were assessed at baseline and at
a 1-week follow-up session.

Results: There was a significant increase in parents’ self-reports of daily fruit intake from pretest to the 1-week follow-up. Parent
and adolescent combined F&V intake also significantly increased from pretest to 1-week follow-up. Overall, parents reported that the
program was easy to navigate and that they enjoyed participating in the Web-based online program.

Conclusions: Current findings provide preliminary support for an autonomy-support parent tailored Web-based program for
improving dietary intake in African American families.

Introduction

T
he rate of adolescent obesity has tripled in the past
three decades, with approximately 40% of African
American adolescents now considered overweight

or obese.1 Previous research has demonstrated that family-
based interventions that incorporated authoritative parent-
ing styles (high levels of support and moderate levels of
parental control) and positive parenting strategies (moni-
toring and positive family interactions) had greater success
in producing weight-loss outcomes in youth.2 Although
previous studies have integrated parenting practices
into their weight-loss interventions, few have targeted
African American adolescents.2 Further, previous studies
have been relatively long in duration. Considering the
multiple demands on time in underserved families with

children, developing shorter programs that require less
time are essential.

The importance of eating a healthy diet that includes
fruits and vegetables (F&Vs) has become increasingly rel-
evant because obesity rates have increased along with other
chronic illnesses, such as type 2 diabetes, in adolescents.1,3,4

Although the evidence supporting the inverse relationship
between F&V intake and obesity has been shown among
adults, this relationship has not been documented in youth
ages 2–19 years, in part because of methodological flaws.5–7

Several Web-based studies in ethnic minority adolescents
have demonstrated improvements in dietary intake of F&Vs
in youth8–11; however, most youth are not meeting dietary
guidelines for F&V consumption.12 This is particularly
relevant in underserved (low-income and ethnic minority)
youth, who demonstrate higher levels of obesity, type 2
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diabetes, and who may have reduced access to healthy food
options in their community.13–15 Thus, the study evaluated
the preliminary effects of a brief, tailored computer pro-
gram on increasing F&V consumption (just one component
of a comprehensive approach to weight loss) in African
American youth and their parents.

There is increasing evidence that parents play a pivotal
role in their children’s eating habits through providing
autonomy support, along with making healthy foods
available in the home, and by role modeling healthy eat-
ing.16,17 For example, weight management interventions
that incorporate parenting and behavioral management
training have been more successful than those that do
not.18 In particular, parenting practices that include shared
decision making, positive support, and family interactions
have been shown to be effective in improving dietary in-
take in youth.2,19 Although the importance of parenting
practices in youth dietary intake has been well docu-
mented, few programs have incorporated these variables
into a tailored approach for improving dietary intake and
obesity prevention programs.2 The current study tested the
feasibility of providing parents with tailored feedback to
improve their positive parenting practices and autonomy
support for increasing F&V intake.

The current study integrates constructs from social
cognitive theory (self-monitoring, goal setting, and skill
building),20 self-determination theory (autonomy sup-
port),21 and family systems theory (positive communica-
tion)22 into a Web-based intervention. Components from
each theoretical approach were integrated into a Web-
based program that was tailored based on feedback on
parents’ ability (positive parenting practices) to provide
their youth with choices and encouragement as well as
monitoring and goal setting for increasing choices for
eating F&Vs. The Web-based intervention was individu-
ally tailored for African American parents to promote
positive parenting skills for increasing F&V intake for
them and their adolescent. Tailored computer-based pro-
grams have been shown to be a promising strategy for
improving dietary variables23; however, few studies have
tested an autonomy-support parenting approach in African
American families. Thus, this study provides a novel test of
a tailored parenting intervention for increasing both parent
and youth F&V intake.

Methods

Study Design
The present study utilized a quasiexperimental design to

test the feasibility of using an individually tailored, Web-
based program to increase F&V intake in African Ameri-
can parents and their adolescent children. Assessments
were conducted at pretest and at a 1-week follow-up. The
study was approved by the University of South Carolina
(Columbia, SC). All parents provided informed consent
and participated without their adolescent in the Web-based
program.

Participant Recruitment
African American parents were recruited through com-

munity events, local churches and schools, radio and
newspaper advertisements, and passive consent obtained
through partnerships with local health clinics. Recruitment
took place from March 2011 to June 2012 in phases, given
that other competing grant projects were being conducted
during the same time frame. African American parents
were recruited to pilot test the parent tailoring for a larger
funded trial that began the following year. Participants
were told that the study was designed to help parents learn
about how to improve their dietary intake and that of their
youth. Parents were eligible to participate if (1) they had
an adolescent between the ages of 11 and 15 years, (2) the
adolescent had at least three grandparents of African
American descent, and (3) neither the parent nor the ado-
lescent were on a restrictive diet. Of the approximately 150
parents contacted during recruitment, 47 consented to
participate in data collection.

Procedures
Data collection took place at a university-based clinical

setting. Trained research staff collected parent consent and
objective measures of height and weight. Next, the parent
was asked to navigate through the online program. The
online program included a pretest assessment, online tai-
lored messages, and a post-test assessment. The pretest
survey included measures of demographic characteristics,
positive parenting practices, parent and adolescent F&V
consumption, and questions on access to the Internet. Next,
the parents navigated through the online tailored messages
(described below). Finally, parents were directed by the
research staff member to the post-test survey, which in-
cluded an assessment of participants’ satisfaction with the
online program. Navigating the online program took ap-
proximately 45–60 minutes. A 1-week telephone follow-
up with the parents assessed behavioral changes in F&V
intake for both parents and their youth.

Tailoring Intervention Procedures
The online program utilized an individual tailoring ap-

proach to engage and motivate parents to practice positive
parenting strategies that have been theoretically and em-
pirically associated with increases in healthy eating in ad-
olescents. Program messages were customized based on
pretest parent responses of self-report measures of com-
munication, social support, and autonomy (choice), as well
as parent and youth F&V eating behaviors (see Table 1 for
tailoring examples). For example, if a parent rated high on
autonomy (providing choices for their youth), they received
the message, ‘‘Your child is really involved in helping
choose which fruits and vegetables to have at home. That is
great. Keep up the good work.’’ Alternatively, if the parent
rated low on autonomy, they received the following mes-
sage: ‘‘Your child isn’t that involved in picking which fruits
and vegetables to have at home. One suggestion might be to
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try including your child when planning your grocery list, or
encourage them to pick one F&V for the grocery cart this
coming week.’’ The customized approach enabled the pro-
gram to target each parent’s unique needs related to devel-
oping positive parenting skills for increasing F&V intake.

Once the pretest survey was completed, parents viewed
the online messages that consisted of three phases: a
feedback phase; a Web-based information phase; and a
goal-setting and action plan phase. The feedback page
included tailored feedback that was based on the items
selected from the pretest survey. Each parent received
customized feedback on their F&V consumption, their
adolescent’s F&V consumption, and communication, so-
cial support, and autonomy for increasing F&V intake with
the youth. The purpose of the feedback was to provide the
parent with information regarding what they are doing well
and what they could try to improve. The tips page included
links to external Web pages related to each of the selected
constructs (F&V consumption, social support, autonomy,
and communication related to increasing their youths’
F&V intake). Websites were selected through an extensive
search of those designed to assist African American fam-
ilies to improve their dietary intake. Parents were given as
much time as needed to explore as many or as few websites
as they would like. Finally, the parent was directed to the

action plan page. Parents had the choice to select one of
three goals to work on: ‘‘increase communication about
fruits and vegetables’’; ‘‘increase my child’s ability to
provide input around fruits and vegetables’’; or ‘‘increase
the amount of support I give my child to increase fruits and
vegetables.’’ Each goal was designed to target one of the
positive parenting constructs, with the purpose of moti-
vating parents to engage in the positive parenting practices
over the next week. Once the parent selected a goal, they
were asked to provide up to three strategies to help reach
their goal. Parents generated their own strategies based on
the feedback or tips provided and information they had
received from the websites. Parents were given a copy of
their action plan to work on their goals over the following
week.

Baseline Measurements

Demographic and parent BMI. Parents provided their
age, sex, race and ethnicity, marital status, household
yearly income, and educational level. Adolescent sex,
age, and race and ethnicity were also collected through
parent report. Weight and height were measured by a
certified research assistant to calculate BMI [weight (kg)/
height (m)2] using standardized protocols with a SECA
880 digital scale (North American East; SECA Corpora-
tion, Hanover, MD) and a Shorr height board. Parents also
indicated whether they had Internet access at home or on a
mobile device.

Tailoring of Intervention Messages
Parents completed a brief set of questions about their

parenting practices specific to F&V intake. Tailoring was
executed using the Michigan Tailoring System (MTS).24

MTS is an open-source software package that provides
developers with a structure to link prewritten messages to
individual level data using ‘‘tailoring logic.’’ Tailoring
logic matches messages to user-level data; for example, for
a parent who reported low support for increasing F&Vs on
the ‘‘tailoring questionnaires’’ contained on the website,
the MTS software would pull the appropriate ‘‘low sup-
port’’ message from the library. Feedback is considered
one of the three primary mechanisms by which tailoring
achieves its desired outcomes. Personal feedback com-
paring current consumption to existing recommendations
is considered a persuasive, rather than purely informative,
strategy.25 The three parenting measures are described
below. Given limited resources, we only tailored two of the
three items in each section below and asked about fre-
quency of communication, rather than quality, to reduce
social desirability response bias.

Autonomy (choice) of fruit and vegetable intake. Three
items were used to assess the amount of autonomy parents
provided to their youth for helping them make choices for
increasing F&V intake. Two items were used to tailor the
online messages: (1) How often do you include (child’s

Table 1. Example of Online Tailored
Feedback Messages
Tailoring variable Example messages

Behavior-specific
child autonomy,
low vs. high

Low: Your child isn’t that involved in
picking which fruits and vegetables to
have at home. One suggestion might be
to try including your child when planning
your grocery list, or encourage them to
pick one fruit and vegetable for the
grocery cart this coming week.

High: Your child is really involved in
helping choose which fruits and
vegetables to have at home. That is great.
Keep up the good work.

Behavior-specific
communication,
low vs. high

Low: Talking with your child in helpful
ways about eating fruits and vegetables
can help them eat healthier. One
suggestion might be to set aside time each
day to ask your child how their goal with
eating more fruits and vegetables is going.

High: It sounds like you spend a lot of
time talking about fruits and vegetables
with your child in helpful ways. Keep up
the good work.

Behavior-specific
social support,
low vs. high

Low: Finding new ways to provide your
child with fruits and vegetables might be
important for you.

High: You’re doing a great job providing
fruits and vegetables for your child to eat.
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Table 2. Participant Demographic and Parenting Characteristics

Variable Online only
Online and 1-week

follow-up Total

Sample size 6 41 47

Parent sex, n (%)

Male 0 3 (7.3) 3 (6.4)

Female 6 (100) 38 (92.7) 44 (93.6)

Adolescent sex, n (%)

Male 3 (50.0) 16 (39.0) 19 (40.4)

Female 3 (50.0) 25 (61.0) 28 (59.6)

African American, n (%) 6 (100) 41 (100) 47 (100)

Parent age, M (SD) 38.33 (5.20) 42.76 (7.50) 41.32 (7.30)

Adolescent age, M (SD) 12.67 (1.36) 13.41 (1.47) 13.32 (1.46)

Parent BMI, M (SD) 31.26 (10.96) 33.87 (8.56) 33.53 (8.81)

Education, n (%)

Never attended/only kindergarten 0 1 (2.4) 1 (2.1)

Grades 1–8 0 0 0

Grades 9–11 0 3 (7.3) 3 (6.4)

High school graduate/GED 2 (33.3) 7 (17.1) 9 (19.1)

College 1–3 years/technical school 2 (33.3) 16 (39.0) 18 (38.3)

College graduate 2 (33.3) 6 (14.6) 8 (17.0)

Graduate training/professional degree 0 8 (19.5) 8 (17.0)

Household annual income, n (%)

< $10,000 1 (16.7) 14 (34.1) 15 (31.9)

$10,000–$24,000 1 (16.7) 12 (29.3) 13 (27.7)

$25,000–$39,000 3 (50.0) 6 (14.6) 9 (19.1)

$40,000–$54,000 0 3 (7.3) 3 (6.4)

$55,000–$69,000 1 (16.7) 2 (4.9) 3 (6.4)

$70,000–$84,000 0 1 (2.4) 1 (2.1)

> $85,000 0 3 (7.3) 3 (6.4)

Marital status, n (%)

Married 3 (50.0) 10 (24.4) 13 (27.7)

Separated 1 (16.7) 10 (24.4) 11 (23.4)

Divorced 1 (16.7) 6 (14.6) 7 (14.9)

In an unmarried couple 1 (16.7) 13 (31.7) 14 (29.8)

Missing 0 2 (4.9) 2 (4.3)

Independent-samples t-tests were conducted to examine whether there were significant differences between parents who completed

and who did not complete the 1-week follow-up assessment on demographics. No significant differences were found.

M, mean; SD, standard deviation; GED, general educational development.
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name) in deciding which F&Vs to purchase for your
family? and (2) How often do you allow (child’s name) to
decide on which F&Vs they will eat?

Communication about fruit and vegetable intake. Four
items designed for this study assessed parent and youth
communication around F&V intake. Two items were used
to tailor the online messages: (1) How often do you discuss
the importance of eating F&Vs with (child’s name)? and
(2) How often do you give (child’s name) helpful re-
minders about eating F&Vs?

Social support for eating fruits and vegetables. Four items
assessed the amount of social support parents provided to
their child for eating F&Vs. Two items were used to tailor
the online messages: (1) How often do you encourage
(child’s name) to eat F&Vs? and (2) How often do you
provide F&Vs for (child’s name)?

Program Feasibility and Utility of Measures
Five items assessed parent satisfaction with the online

program and were developed based on face validity. Items
were designed to assess parent perceptions of program
utility and functionality as well as how much they enjoyed
the program. Example items included, ‘‘I felt the language
used was easy to understand’’ and ‘‘How useful was the
feedback page?’’

Outcome Measures

Parent and adolescent fruit and vegetable intake. Parent
and adolescent F&V intake was assessed using a previously
validated F&V screening tool.26 Parents self-reported their
own and their youths’ daily F&V consumption. Responses
from the two items were combined to create a composite
measure reflecting the total number of servings of F&Vs
eaten on a typical day. Validity and reliability of the tool
have been previously supported.26 Combined F&V scores
were used to tailor online messages around parent and youth
F&V consumption.

Data Analyses
Data were analyzed using SPSS Statistics software

(version 17.0; SPSS, Inc., Chicago, IL). The primary out-
comes in this study were change in parent and youth F&V
intake based on the composite measure. Changes in par-
enting skills were not assessed as part of this pilot study.
Data were summarized using frequencies and percentages,
means and standard deviations, and/or range according to
the variable type. Independent-samples t-tests were con-
ducted to examine differences on demographic and Inter-
net accessibility variables for participants who did and did
not complete the 1-week follow-up assessments. These
analyses were conducted to verify whether meaningful
differences existed between the two groups; such differ-
ences could be important when considering the feasibility
of the online program. Paired-samples t-tests were used to

compare parent and adolescent F&V intake means at pre-
test and 1-week follow-up.

Results

Participant Characteristics
Parent and adolescent demographic characteristics are

presented in Table 2. Parents (age, 41.32 – 7.30; 93.6%
female; 100% African American) were predominantly
overweight or obese (BMI, 33.53 – 8.81) and had low an-
nual household income (31.9% < $10,000 per year; 27.7%
$10,000–$24,000 per year). Adolescents (59.6% female)
were 13.32 – 1.46 years old, on average. Independent-
samples t-tests revealed no significant differences in de-
mographic variables between participants who completed
the online program only (n = 6) and who completed both
the online program and 1-week follow-up assessment
(n = 41).

Internet Accessibility
Parent Internet accessibility is reported in Table 3. Re-

sults indicated that 93.6% of parents reported having In-
ternet access by computer, 78.7% reported having Internet
access on their phones, and 91.5% said they had a personal
e-mail account.

Program Feasibility
Program feasibility ratings are reported in Table 4.

Overall, parents indicated that they found the program useful
[mean (M), 3.57 – 0.54), enjoyable (M, 3.98 – 0.15), easy to
navigate (M, 3.96 – 0.20), and easy to understand (M,
4.00 – 0.00). Most parents also reported that they were likely
to use program materials in the future (M, 3.38 – 0.90).

Table 3. Parent Internet Accessibility

Variable Online only

Online and
1-week

follow-up Total

Internet access by computer, n (%)

Yes 6 (100) 38 (92.7) 44 (93.6)

No 0 3 (7.3) 3 (6.4)

Internet access by mobile phone, n (%)

Yes 4 (66.7) 33 (80.5) 37 (78.7)

No 2 (33.3) 8 (19.5) 10 (21.3)

Personal e-mail account, n (%)

Yes 6 (100) 37 (90.2) 43 (91.5)

No 0 4 (9.8) 4 (8.5)

Independent-samples t-tests were conducted to examine whether

there were significant differences between parents who completed

and who did not complete the 1-week follow-up assessment on

Internet access. No significant differences were found.
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Parent Fruit and Vegetable Intake
Parent and adolescent F&V intake means are reported in

Table 5. Paired-samples t-tests comparing means at pretest
and 1-week follow-up demonstrated several significant
differences. There was a significant difference [t (40) =
- 3.03; p < 0.01] in scores for parent daily fruit intake at
pretest (M, 1.76 – 1.02) and follow-up (M, 2.32 – 1.23),
indicating that parental fruit intake increased. Parent
combined F&V intake was also significant [t (40) = - 2.17;
p < 0.05], indicating that parent combined scores increased
from pretest (M, 3.68 – 1.47) to follow-up (M, 4.39 – 2.07).
There was a significant mean difference between scores for
adolescent fruit intake [t (40) = - 2.60; p < 0.05], with an
increase in fruit intake from pretest (M, 1.71 – 0.93) to fol-
low-up (M, 2.27 – 0.92). Finally, adolescent combined F&V

scores increased as well [t (40) = - 2.37; p < 0.05) from pre-
test (M, 3.34 – 1.46) to 1-week follow-up (M, 4.07 – 1.47).

Discussion
The present study evaluated the initial feasibility of an

online program tailored on parent communication, auton-
omy/choice, support, and F&V intake for African Ameri-
can parents and their adolescents. The results provide
initial support for the feasibility of a Web-based inter-
vention tailored on positive parenting skills for increasing
F&V intake in their adolescents. Parents and adolescents
showed an increase in fruit consumption from baseline to
1-week follow-up, and parents and adolescents both
demonstrated a significant improvement in F&V intake
from pretest to 1-week follow-up. Overall, parents indi-
cated that they enjoyed using, and were highly satisfied
with, the online program.

There is limited research evaluating online programs for
parents to improve their youth’s health habits. There is
even less information on ethnic minority parents such as
African Americans. Several previous Web-based studies
have demonstrated initial improvement in health behav-
iors related to diet in African American adolescents.8–11

However, to date, few previous randomized group trials
have been conducted to test the efficacy of online Web-
based interventions on reducing obesity in overweight
African American adolescents and their parents.27,28 Our
results are consistent with a study of African American
parents and their youth who showed improved fitness and
diet outcomes after an 8-week Internet intervention.28

There were no significant findings related to F&V intake;
however, less than half of the sample logged into the online
program, thus limiting dose and possible improvements in
diet. The current study provides preliminary data for de-
veloping a Web-based intervention for a larger efficacy
trial and demonstrates a model for engaging African
American parents in online programing tailored on parent

Table 5. Parent and Adolescent Fruit and Vegetable Intake Means for Pretest
and 1-Week Follow-Up Assessments

Assessment

Pretest Follow-up t df

Parent daily fruit intake 1.76 (1.02) 2.32 (1.23) - 3.03** 40

Parent daily vegetable intake 1.93 (0.76) 2.07 (1.06) - 0.75 40

Parent daily fruit and vegetable intake 3.68 (1.47) 4.39 (2.07) - 2.17* 40

Adolescent daily fruit intake 1.71 (0.93) 2.27 (0.92) - 2.60* 40

Adolescent daily vegetable intake 1.63 (0.80) 1.80 (0.81) - 1.13 40

Adolescent daily fruit and vegetable intake 3.34 (1.46) 4.07 (1.47) - 2.37* 40

Paired-samples t-tests were conducted to examine differences in parent and adolescent fruit and vegetable intake from pretest to follow-up

assessments.

*p < 0.05; **p < 0.01.

Table 4. Program Feasibility Ratings
for Parents

M (SD) Range

Found program usefula 3.57 (0.54) 2–4

Likelihood of using program
materials in the futureb

3.38 (0.90) 1–4

Found program enjoyablec 3.98 (0.15) 3–4

Felt the program was easy
to navigatec

3.96 (0.20) 3–4

Found the language easy to
understandc

4.00 (0.00) NA

aResponse options: 1 = not useful; 2 = somewhat useful; 3 = useful;

4 = very useful.
bResponse options: 1 = very unlikely; 2 = unlikely; 3 = likely; 4 = very

likely.
cResponse options: 1 = disagree; 2 = slightly disagree; 3 = slightly agree;

4 = agree.

M, mean; SD, standard deviation; NA, not available.
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communication, autonomy/choice, support, and F&V in-
take. Tailored interventions have the potential to provide
specific behavioral feedback based on individuals’ response
and can be culturally tailored for ethnic minority popula-
tions.29–31 This preliminary study suggests that parents
found enjoyment in using the tailored website for increasing
F&V intake in their African American youth. More large-
scale efficacy trials are needed, however, to determine
whether this parental tailoring approach can improve health
behavior outcomes over a longer follow-up.32

Considering the documented importance of including
parents in obesity prevention programs,33,34 this preliminary
study provides a promising approach for reaching parents.
This is even more relevant in ethnic minority parents who
tend to attend fewer sessions and have higher rates of
dropout.35,36 To reduce participant dropout and fatigue, we
argue that diet and weight-loss programs in African
American youth and their families need to specifically ad-
dress cultural issues and provide multiple modalities to
heighten interest and ongoing engagement in healthy eating
and weight-loss efforts. Although increasing attention has
been given to developing and evaluating obesity-related
interventions in youth, relatively little attention has been
devoted to understanding approaches that may be culturally
appropriate for affecting long-term behavior change among
ethnically diverse children and adolescents.

This study was preliminary in nature and thus has sev-
eral limitations. The single one-group pre/post design
should be taken with caution because of the lack of control
conditions, and, because of the small sample size, no
conclusive statements can be made.37–41 However, this
study does provide preliminary support for the tailoring
approach for improving parenting skills related to diet and
provides the structure for a large-scale trial that is currently
examining the effects of online tailoring interventions on
weight loss in African American adolescents and their
parents. Last, youth F&V intake was reported by the parent
over a short duration, which may be less reliable in ado-
lescents.

Conclusion
Overall, this study provides preliminary evidence of the

feasibility and acceptability of a tailored program on par-
enting skills to improve parent ability to increase their own
and their child’s F&V consumption. Tailored programs
that are acceptable and easy to use in ethnic minority
populations may provide an opportunity to reach parents
and improve health behaviors in high-need, hard-to-reach
populations.
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