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Introduction
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Pediatric obesity continues to be a significant public health issue (Hedley et al., 2004, Ogden
et al., 2008). Obesity during childhood is associated with increased disease risk and
morbidities during young adulthood, and increased mortality later in life (Must and Strauss,
1999, Reilly et al., 2003). Dietary habits acquired in childhood track to adulthood (Kelder et
al., 1994, Li and Wang, 2008, Lien et al., 2001), and changes in diet during childhood are
significant predictors of diet quality in adults (Mikkila et al., 2004). Child dietary behavior is
determined in part by individual factors (e.g. food preferences) (Capaldi, 1996), sociocultural factors (e.g. peer norms, parent attitudes/beliefs) (Rozin, 1996) and environmental
factors (e.g. availability of healthy food)(French et al., 2001). Parents are instrumental in
influencing child diet by providing their child with the ability and opportunity to make
healthy or unhealthy choices through the selective use of food parenting practices (i.e.
behaviors that parents use to influence children on what and how much to eat)(Hoerr et al.,
2009). Since food choices are related to energy intake and obesity risk, parent involvement
in child dietary interventions seems crucial to mitigating risk (Rennie et al., 2005). The
refractory nature of adult obesity suggests early establishment of healthy eating habits may
be a key to prevention (Lobstein et al., 2004).
Reviews of childhood obesity prevention studies have largely focused on school-based
programs, many of which did not include a parent component. (Baranowski et al., 2002,
Brown and Summerbell, 2008, Sharma et al., 2004, Shaya et al., 2008, Summerbell et al.,
2006, Thomas, 2006). A meta-analysis of pediatric obesity prevention programs that
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included an estimation of a “parent effect” found parental involvement (in 12 of the 46
studies) to be unrelated to larger effect sizes(Stice et al., 2006). A systematic review of
studies that aimed to impact young children's weight status, physical activity, diet or
sedentary behaviors (Campbell and Hesketh, 2007) concluded parents were “receptive to
and capable of some behavioural changes that may promote healthy weight in their young
children,” but due to the limited number of studies in this age group, the authors were unable
to draw any conclusions as to the most effective strategies. As a result, we conducted a
systematic review of randomized controlled intervention trials designed to prevent obesity,
prevent disease, and/or promote health in children and adolescents through dietary behavior
changes that involved parents. We summarized and evaluated the type of parent involvement
that had been implemented in each study to answer two questions: 1) whether parent
involvement enhanced program effectiveness, and 2) what type of parent involvement, if
any, was most effective in achieving dietary change outcomes.

Methods
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Following procedures for a systematic review (Lichtenstein et al., 2008), we searched Pub
Med, Medline, Psych Info, and Cochrane Library electronic databases to identify individual
and population-based obesity/disease prevention and health promotion programs designed to
change child and adolescent dietary intake that involved parents. Key terms representing
child and adolescent dietary behaviors that were associated with obesity in the literature
were used in combination with key terms for parent/family involvement and intervention
studies. The following search terms were used: (1) preschool child, preschooler, toddler,
child, adolescent, teen; (2) fruit, vegetables, healthy eating, fat, salt; (3) obesity, weight,
overweight, prevention, intervention; (4) family, parents, parent education, parenting
practices; and (5) childhood obesity, prevention.
Inclusion/Exclusion Criteria
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Study inclusion criteria for this review were i) randomized controlled trials of an obesity
prevention, chronic disease prevention, or health promotion intervention that included child
dietary intake as a behavior change target and as a measured primary or secondary outcome;
ii) published in peer-reviewed, English language journals between January 1st, 1980 and
December 31st, 2008; iii) recruited children (2-12 years), or adolescents (13-18 years); and
iv) included a parent component. The parent component was defined as an intervention
strategy that indirectly or directly engaged parents to support or assist children or
adolescents to achieve changes in dietary intake. Exclusion criteria were: i) intervention
programs designed solely to treat overweight or obese children (since these parents may
have different and stronger motivations), ii) programs that enrolled children with a specific
medical problem that could impact diet or weight; ii) studies for which statistics of outcome
data were not reported; iii) studies without an intervention component; iv) literature reviews;
v) studies with diet as a correlate and not an outcome; vi) qualitative studies; vii) pilot
studies; and viii) non-randomized studies. For the current review, a previous definition of a
randomized controlled trial (Rothman and Greenland, 1998) was adapted to child dietary
interventions.
Identification of Relevant Studies
Publications with titles and abstracts that met initial screening criteria were retrieved and
read by the primary author and a co-author to determine whether these met the inclusion
criteria. Discrepancies in retrieved studies between primary author and co-author were
resolved through discussions that included all co-authors and were guided by criteria
established a priori.

Prev Med. Author manuscript; available in PMC 2011 August 1.

Hingle et al.

Page 3

Data Extraction

NIH-PA Author Manuscript

Data from the studies were extracted using standardized forms developed by the authors for
this purpose. For each publication that met criteria, the following were extracted when
available: lead author, year published, geographic location of intervention, sample size
(initial and ending), age, sex, ethnicity, and SES of participants, primary intervention
location (e.g. school, home, etc), study design (including intervention arms), theoretical
framework used to guide intervention design, primary and secondary outcomes, dietary
measurement methods, adiposity measurement methods, description of intervention,
intervention frequency and duration, main findings, methods of parental involvement in
intervention activities, and any analysis that assessed whether subsequent changes in child or
parent behavior could be attributed to this involvement. Recruitment methods and process
evaluation measures as they related to parental involvement (e.g. program attendance) or
subject participation when reported were also extracted. When studies cited additional
published articles that further described their study (e.g. design, outcome evaluation, etc),
the referenced article was also pulled and relevant information extracted (Haerens et al.,
2006, Helitzer et al., 1998, Lytle et al., 2004, Nicklas et al., 1998). Thirteen studies included
physical activity or physical fitness as an outcome, and while these data were also extracted
and summarized (Appendix A, Supplementary Data), we did not assess the effect of parental
involvement on child physical activity in this review. The extent to which parent
involvement in physical activity interventions impacted child physical activity behavior has
been summarized and reported elsewhere (O'Connor et al., 2009).
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Quality of Reporting
The Extended CONSORT checklist for non-pharmacologic randomized controlled trials
(Boutron et al., 2008) was used to evaluate consistency and quality of methods and
outcomes reporting for each of the twenty-four RCTs included in this review. CONSORT
comprises a list of items that are recommended as discussion points in reports of RCTs to
facilitate critical appraisal and interpretation of the trials(Altman et al., 2001). The extended
checklist for reporting trials modified and elaborated on the original 22-item CONSORT
checklist developed in 1996(Begg et al., 1996), and is appropriate for evaluating behavior
interventions. Each RCT was scored on this 26-item checklist (1-4, 4A-C, 5-10, 11A, 11B,
12, 13, New Item, and 14-22) to determine if methodological characteristics may be
associated with study outcomes. (Table 3)

Results
NIH-PA Author Manuscript

The initial search yielded 1,774 citations. After screening the titles and abstracts of
candidate studies, 100 papers were retrieved and the full article reviewed. Of these 100
articles, twenty-four studies met all our criteria and were included in this review.
Methods of Parental Involvement
Methods of parental involvement used in studies were summarized based on the type and
intensity of parental involvement represented, broadly categorized as “indirect” or “direct”
strategies. (Table 1) Three types of indirect strategies were identified: i) provision of
information that did not require a parental response (e.g. newsletters, tip sheets with
nutrition information sent to the home through mail, email, or with the child); ii) invitations
to parents and children to participate in activities sponsored by the study (e.g. Family Fun
Nights/Health Fairs with nutrition topics); and, iii) communications directed at child and/or
parent meant to involve parents in intervention activities (e.g. “try this at home”). Two
categories of direct strategies were identified: i) parents' presence requested at nutrition
education sessions (e.g. didactic or workshop format); and ii) parents' attendance and
participation requested for family behavior counseling or parent training sessions.
Prev Med. Author manuscript; available in PMC 2011 August 1.
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Of the twenty-four intervention studies included in this review, ten sought to improve diet as
a primary objective (Baranowski et al., 2003b, Baranowski et al., 2000, Cullen et al., 1997,
Haire-Joshu et al., 2008, Lytle et al., 2006, O'Neil and Nicklas, 2002, Perry et al., 1998,
Perry et al., 1988, Reynolds et al., 2000, Vandongen et al., 1995); five studies focused on
obesity prevention (Caballero et al., 2003, Fitzgibbon et al., 2006, Fitzgibbon et al., 2005,
Foster et al., 2008, Haerens et al., 2006); two studies focused on reducing cardiovascular
disease risk factors (Bush et al., 1989, Luepker et al., 1996) one on reducing diabetes risk
factors(Trevino et al., 2004); and six studies focused on a combination of diet improvement
and increased physical activity and/or fitness (Nader et al., 1989, Neumark-Sztainer et al.,
2003, Patrick et al., 2006), or a combination of improved diet and obesity prevention
(Epstein et al., 2001, Paineau et al., 2008, Stolley and Fitzgibbon, 1997).
Primary Setting of Program
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The majority of interventions (n=16) were delivered in a school setting (Baranowski, et al.,
2003b, Baranowski, et al., 2000, Bush, et al., 1989, Caballero, et al., 2003, Fitzgibbon, et al.,
2005, Foster, et al., 2008, Haerens, et al., 2006, Luepker, et al., 1996, Lytle, et al., 2006,
Nader, et al., 1989, Neumark-Sztainer, et al., 2003, O'Neil and Nicklas, 2002, Perry, et al.,
1998, Perry, et al., 1988, Reynolds, et al., 2000, Trevino, et al., 2004, Vandongen, et al.,
1995). The remaining eight studies were implemented in community settings, including Girl
Scouts meetings (Cullen, et al., 1997), an after-school tutoring program (Stolley and
Fitzgibbon, 1997), Head Start/preschool centers (Fitzgibbon, et al., 2006, Fitzgibbon, et al.,
2005), clinics (Epstein, et al., 2001, Patrick, et al., 2006), or at the child's home (HaireJoshu, et al., 2008, Paineau, et al., 2008). Three studies took place outside of the United
States – in Australia (Vandongen, et al., 1995), Belgium (Haerens, et al., 2006), and France
(Paineau, et al., 2008).
Sample Size and Targeted Age

NIH-PA Author Manuscript

Sample sizes varied from thousands (Baranowski, et al., 2003b, Baranowski, et al., 2000,
Bush, et al., 1989, Caballero, et al., 2003, Fitzgibbon, et al., 2005, Foster, et al., 2008,
Haerens, et al., 2006, Haire-Joshu, et al., 2008, Luepker, et al., 1996, Lytle, et al., 2006,
O'Neil and Nicklas, 2002, Paineau, et al., 2008, Perry, et al., 1998, Perry, et al., 1988,
Reynolds, et al., 2000, Trevino, et al., 2004, Vandongen, et al., 1995) to fewer than one
hundred participants (Cullen, et al., 1997, Epstein, et al., 2001, Nader, et al., 1989,
Neumark-Sztainer, et al., 2003, Stolley and Fitzgibbon, 1997). Interventions recruited a wide
range of ages, the most common being school age (6-11 years) (Baranowski, et al., 2003b,
Baranowski, et al., 2000, Bush, et al., 1989, Caballero, et al., 2003, Cullen, et al., 1997,
Epstein, et al., 2001, Foster, et al., 2008, Luepker, et al., 1996, Paineau, et al., 2008, Perry, et
al., 1998, Perry, et al., 1988, Reynolds, et al., 2000, Stolley and Fitzgibbon, 1997, Trevino,
et al., 2004, Vandongen, et al., 1995) followed by early adolescence (12-14 years) (Haerens,
et al., 2006, Lytle, et al., 2006, Nader, et al., 1989, Patrick, et al., 2006), pre-school-age
children(Fitzgibbon, et al., 2006, Fitzgibbon, et al., 2005, Haire-Joshu, et al., 2008) and midto late adolescence (15-18 years) (Neumark-Sztainer, et al., 2003, O'Neil and Nicklas,
2002).
Use of Behavioral Theory to Inform Intervention Design
Behavioral theories may inform the design of dietary interventions to provide a rationale for
the strategies used to change behavior, thereby increasing the probability that they will be
effective (Baranowski et al., 2003a). The most frequently reported behavioral theory was the
Social Cognitive Theory (Baranowski, et al., 2003b, Baranowski, et al., 2000, Cullen, et al.,
1997, Fitzgibbon, et al., 2006, Fitzgibbon, et al., 2005, Lytle, et al., 2006, Neumark-Sztainer,
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et al., 2003, Reynolds, et al., 2000) (n=8) followed by its predecessor, Social Learning
Theory (n=5) (Bush, et al., 1989, Caballero, et al., 2003, Nader, et al., 1989, Perry, et al.,
1998, Perry, et al., 1988). The remaining studies used a multi-theoretical approach (n=5)
(Haerens, et al., 2006, Haire-Joshu, et al., 2008, O'Neil and Nicklas, 2002, Patrick, et al.,
2006, Trevino, et al., 2004) or did not specify a theory (n=6) (Epstein, et al., 2001, Foster, et
al., 2008, Luepker, et al., 1996, Paineau, et al., 2008, Stolley and Fitzgibbon, 1997,
Vandongen, et al., 1995).
Measurement of Dietary Outcomes
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Methods to quantify dietary intake included 24-hour food recalls (11 studies, 46%)
(Baranowski, et al., 2003b, Bush, et al., 1989, Fitzgibbon, et al., 2006, Fitzgibbon, et al.,
2005, Luepker, et al., 1996, Lytle, et al., 2006, Patrick, et al., 2006, Perry, et al., 1998, Perry,
et al., 1988, Reynolds, et al., 2000, Trevino, et al., 2004); food frequency questionnaires (8
studies, 33%) (Cullen, et al., 1997, Epstein, et al., 2001, Foster, et al., 2008, Haerens, et al.,
2006, Haire-Joshu, et al., 2008, Neumark-Sztainer, et al., 2003, O'Neil and Nicklas, 2002,
Stolley and Fitzgibbon, 1997); diet records (4 studies, 17%) (Baranowski, et al., 2000,
Nader, et al., 1989, Paineau, et al., 2008, Vandongen, et al., 1995); and observation by
research staff (2 studies) (Caballero, et al., 2003, Paineau, et al., 2008). In seventeen studies
(71%), dietary intake was reported by the child participant (Baranowski, et al., 2003b,
Baranowski, et al., 2000, Bush, et al., 1989, Cullen, et al., 1997, Foster, et al., 2008,
Haerens, et al., 2006, Luepker, et al., 1996, Lytle, et al., 2006, Nader, et al., 1989, NeumarkSztainer, et al., 2003, O'Neil and Nicklas, 2002, Patrick, et al., 2006, Perry, et al., 1998,
Reynolds, et al., 2000, Stolley and Fitzgibbon, 1997, Trevino, et al., 2004, Vandongen, et
al., 1995); parents reported for their children in four studies (Fitzgibbon, et al., 2006,
Fitzgibbon, et al., 2005, Haire-Joshu, et al., 2008, Paineau, et al., 2008); parents assisted
their child with reporting in two studies (Epstein, et al., 2001, Perry, et al., 1988); and in one
study, dietary intake was observed and reported by research staff (Caballero, et al., 2003).
Effect of Parent Involvement on Child Dietary Outcomes
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To determine whether parent involvement enhanced program effectiveness and what type of
parent involvement was most effective, studies were categorized based on dietary outcomes
(positive, mixed, no effect) and cross-tabulated with method of parental involvement. (Table
2) “Positive” indicated dietary changes that occurred in the desired or hypothesized
direction; “mixed” indicated changes that occurred for some subgroups but not others (e.g.
girls only), or for some but not all outcomes (e.g. fat intake decreased, but no change in
fiber); and “no effect” meant that there were no reported changes in child diet. (Table 2)
There were no negative findings reported (i.e. intervention had opposite, or detrimental
effect on diet).
Four of twenty-four studies were designed to assess whether parent involvement enhanced
the effectiveness of interventions that aimed to change child dietary intake (Haerens, et al.,
2006, Luepker, et al., 1996, Perry, et al., 1988, Vandongen, et al., 1995). The effect of parent
involvement was estimated by including “parent-only” and/or “parent-plus” comparison
arms. Of those four studies, one achieved significant changes in the primary dietary outcome
(reduced intake of total fat and increased intake of complex carbohydrates) for children
enrolled in the home-based (parent) arm of the study compared to the control group (Perry,
et al., 1988). Two other studies reported changes in dietary outcomes that differed by
gender. A study conducted in Belgium demonstrated reduced fat intake and percent of
energy from fat two years post-intervention in girls (but not boys) who were enrolled in the
intervention condition plus parent support group compared to the control group (Haerens, et
al., 2006). The same girls were also found to have significantly lower BMI and BMI zscores compared to the control boys and girls and girls in the intervention without parent
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support (Haerens, et al., 2006). In a study conducted in Australia, girls in a home nutrition
group, and girls in the school plus parent intervention group both reported significantly
greater decreases in total fat intake compared to boys in the parent group and control girls
(Vandongen, et al., 1995). In this same study, boys but not girls in the fitness, fitness plus
school nutrition, and school plus home groups significantly reduced sugar intake. Finally, in
a multi-center school intervention trial based in part on a previous study conducted by Perry,
et al. (Luepker, et al., 1996), participants in the school plus parent intervention arm
demonstrated greater positive changes in dietary knowledge (a secondary outcome), but not
in dietary intake or serum cholesterol (primary outcomes), when compared to the
participants in the school-only condition.
Parental Involvement Strategies and Dietary and Adiposity Outcomes
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Nineteen studies used indirect methods to engage parents in intervention activities, while
five used direct methods. Of the nineteen studies using indirect methods to engage parents,
seven (37%) reported achieving statistically significant changes in the desired directions
(Baranowski, et al., 2003b, Caballero, et al., 2003, Cullen, et al., 1997, Fitzgibbon, et al.,
2005, O'Neil and Nicklas, 2002, Perry, et al., 1988, Reynolds, et al., 2000), seven (37%)
reported mixed intervention outcomes (Baranowski, et al., 2000, Haerens, et al., 2006,
Luepker, et al., 1996, Patrick, et al., 2006, Perry, et al., 1998, Trevino, et al., 2004,
Vandongen, et al., 1995), and five (26%) reported no significant intervention effects (Bush,
et al., 1989, Fitzgibbon, et al., 2006, Foster, et al., 2008, Lytle, et al., 2006, NeumarkSztainer, et al., 2003). (Table 2) Of the five studies using direct methods to involve parents
in the intervention, two reported positive outcomes (Epstein, et al., 2001, Haire-Joshu, et al.,
2008)and the remaining three mixed effects (Nader, et al., 1989, Paineau, et al., 2008,
Stolley and Fitzgibbon, 1997). Thus, a greater proportion (100%) of studies using direct
methods achieved at least some dietary change (positive or mixed), while only 64% of
studies using indirect methods achieved changes in dietary outcomes. There were no
discernible patterns when outcomes were distributed across methods of dietary measurement
and sample size (data not shown).
Quality of Reporting
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Publications varied widely with regard to reporting quality. Four publications reported
≥70% of the items on the CONSORT checklist (Haire-Joshu, et al., 2008, Luepker, et al.,
1996, Paineau, et al., 2008, Trevino, et al., 2004). Item 4C (details on how adherence to
protocol was assessed), Item 7 (sample size determination), Items 8-10 (randomization
methods), 11A and 11B (blinding), Item 13 (flow of participants through the study), and
Item 19 (adverse events) were the information most commonly omitted from the
publications. (Table 3)

Discussion
There were not enough studies that compared dietary interventions for children with and
without parental components to adequately answer whether parent involvement enhanced
program effectiveness (Research Question 1). Despite variability in the quality of reporting
of the RCTs reviewed to address Research Question 2 (What type of parent involvement
was most effective in achieving dietary outcomes?), interesting patterns emerged. Studies
that used direct methods to engage parents were more likely to report positive or mixed
results compared with those studies that used more indirect methods. Further, those studies
that used indirect methods to involve parents but required children engage their parent in an
activity were also more likely to report positive or mixed results, suggesting an intensity
level that is adequate to result in significant change in children's dietary intake.
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When dietary outcomes were cross-tabulated with methodological characteristics, there was
no apparent pattern. It was unclear whether ‘direct’ interventions attracted those most
interested in change (i.e. more motivated participants), or the intensity of the contact was
sufficient to break through barriers preventing behavior changes (an intervention design
factor). Similar trends were recently reported among interventions with family components
intended to promote physical activity in children (O'Connor, et al., 2009), suggesting that
direct involvement of parents in interventions targeting child dietary behavior need to be
further evaluated via well-designed, adequately powered, randomized controlled trials.
Of concern was the lack of comprehensive and transparent reporting among the published
interventions - only four of the reported studies met at least 70% of the CONSORT criteria
for non-pharmacologic randomized controlled trials (Boutron, et al., 2008). Empirical
evidence suggests that omitting information captured by the CONSORT checklist is
associated with biased estimates of treatment effect, making it difficult to determine the
reliability or relevance of findings (Altman, et al., 2001). We were unable to ascertain
whether this was an issue in our review because of the limited number of publications
meeting a majority of the reporting criteria.
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There is a great need for development of more valid and reliable approaches for assessing
dietary intake among children of all ages. Lack of uniformity in measurement of child
dietary intake was also a troubling pattern that emerged from this review. While four
commonly used methods of assessing dietary intake were used by the studies reviewed here
(24-hour recalls, food frequency questionnaires, diet records, and staff observation), each
varied slightly in methods, resulting in almost as many different measures of dietary
outcome as studies reported. Different measurement methods yield different results (Stevens
et al., 2007). The selection of a method for obtaining food intake data should be based on the
research question, study design, and additional criteria regarding potential sources of error
and problems that may occur due to socio-cultural characteristics of the participant
population. For example, the food frequency questionnaire was designed to measure typical
patterns of food intake and not necessarily intended to provide accurate quantitative
measures of energy and nutrient intakes on an individual basis (Thompson and Byers, 1994).
Further, while parents can report somewhat accurately on their child's behalf (Linneman et
al., 2004), they report less accurately when children eat in settings outside the home (e.g. at
school or in childcare settings) (Baranowski et al., 1991).
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Interventions designed to impact child diet have largely taken place in school settings, which
allows for large numbers of children to be reached, but with limited effects (Thomas, 2006).
Strategies are needed that reach and impact a majority of children at a substantial and
meaningful level. This review suggests that such strategies should aim to directly engage
parents in ways to help support their child have more healthy dietary consumption patterns.
Designing an effective nutrition intervention requires an understanding of psychosocial or
environmental determinants of diet (Baranowski et al., 1997). Parents remain attractive
targets for nutrition intervention programs because they act as nutrition “gatekeepers,”
providing their children with ability and opportunity to make healthy food choices.
A potential barrier to implementing an effective parent-focused dietary intervention is a lack
of theory-driven research that systematically evaluates the effects of specific parenting
strategies (and in what context they are used) on child dietary behavior and weight. Research
has begun to explore “effective food parenting” (O'Connor et al., 2010)with an emphasis on
feeding styles (Hughes et al., 2005) and parenting practices (Hendy et al., 2009, MusherEizenman and Holub, 2007) and linking these strategies to child intake (O'Connor et al.,
2009). Improving our understanding of this could inform policy and guide public health
efforts.
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This review has several limitations. Only published articles were reviewed which may bias
the selection to more favorable outcomes, since interventions with null findings are less
likely to be published than those with a positive effect (Doak et al., 2006). Only studies
published in the English language were included, limiting the number of studies included
outside of English-speaking countries. The CONSORT criteria allow for review of the
quality of reporting, and are not a direct assessment of study design and analysis. Using this
checklist to assess quality of reporting is also somewhat subjective given the possibility that
users may interpret the criteria differently (despite definitions provided by CONSORT
statement authors). Since the method of parental involvement that was reported in the
publications only specified intensity of contact, intervention targets and intervention content
must also be considered. It was impossible to ascertain either of these factors from the
majority of studies in this review because of a lack of detailed reporting, often the result of
word limits set by many medical and public health journals.

Summary and Conclusions
Currently, limited conclusions may be drawn regarding the best method to involve parents in
changing child diet to prevent obesity and improve health. Indirect methods remain the most
commonly used strategies to engage parents, however, direct methods of engagement show
more promise and therefore, warrant further research.
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Future research should specifically test a “parent effect” by designing methodologically
rigorous studies with appropriate comparison groups. Different intensities of parental
involvement should be investigated, and parent participation rates in intervention activities
reported. Based on the CONSORT criteria, quality of reporting was generally inadequate
and needs to be improved. A gold standard diet assessment method in children remains a
significant methodology issue. Innovative ways to measure diet in real time should be
developed to capture a more accurate representation of children's dietary intake. Finally,
investigators should strive to use similar methods of dietary and adiposity measurement,
making comparisons across studies possible and advancing this critical field of research.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.

Acknowledgments

NIH-PA Author Manuscript

This research was funded by a National Institute of Child Health and Human Development Training Grant
5T32HD007445, “Research Training in Maternal, Infant & Child Nutrition.” This work is also a publication of the
United States Department of Agriculture (USDA/ARS) Children's Nutrition Research Center, Department of
Pediatrics, Baylor College of Medicine, Houston, Texas, and has been funded in part with federal funds from the
USDA/ARS under Cooperative Agreement No. 58-6250-6001. The contents of this publication do not necessarily
reflect the views of policies of the USDA nor does mention of trade names, commercial products, or organizations
imply endorsement from the U.S. government.

References
Altman DG, Schulz KF, Moher D, et al. The revised CONSORT statement for reporting randomized
trials: explanation and elaboration. Ann Intern Med 2001;134:663–694. [PubMed: 11304107]
Baranowski T, Baranowski J, Cullen K, et al. Squire's Quest! Dietary Outcome Evaluation of a
Multimedia Game. Am J Prev Med 2003b;24:52–61. [PubMed: 12554024]
Baranowski T, Cullen K, Nicklas T, et al. Are Current Health Behavioral Change Models Helpful in
Guiding Prevention of Weight Gain Efforts? Obes Res 2003a;11:23S–43S. [PubMed: 14569036]
Baranowski T, Cullen KW, Nicklas T, et al. School-based obesity prevention: a blueprint for taming
the epidemic. Am J Health Behav 2002;26:486–493. [PubMed: 12437023]

Prev Med. Author manuscript; available in PMC 2011 August 1.

Hingle et al.

Page 9

NIH-PA Author Manuscript
NIH-PA Author Manuscript
NIH-PA Author Manuscript

Baranowski T, Davis M, Resnicow K, et al. Gimme 5 fruit, juice, and vegetables for fun and health:
outcome evaluation. Health Educ Behav 2000;27:96–111. [PubMed: 10709795]
Baranowski T, Lin L, Wetter D, et al. Theory as Mediating Variables: Why Aren't Community
Interventions Working as Desired. Ann Epidemiol 1997;S7:S89–S95.
Baranowski T, Sprague D, Baranowski J, et al. Accuracy of material dietary recall for preschool
children. J Am Diet Assoc 1991;91:669–674. [PubMed: 2040780]
Begg C, Cho M, Eastwood S, et al. Improving the Quality of Reporting of Randomized Controlled
Trials: The CONSORT Statement. JAMA 1996;276:637–639. [PubMed: 8773637]
Boutron I, Moher D, Altman DG, et al. Extending the CONSORT statement to randomized trials of
nonpharmacologic treatment: explanation and elaboration. Ann Intern Med 2008;148:295–309.
[PubMed: 18283207]
Brown T, Summerbell C. Systematic review of school-based interventions that focus on changing
dietary intake and physical activity levels to prevent childhood obesity: an update to the obesity
guidance produced by the National Institute for Health and Clinical Excellence. Obes Rev. 2008
Bush PJ, Zuckerman AE, Theiss PK, et al. Cardiovascular risk factor prevention in black
schoolchildren: two-year results of the “Know Your Body” program. Am J Epidemiol
1989;129:466–482. [PubMed: 2916540]
Caballero B, Clay S, Davis B, et al. Pathways: a school-based randomized controlled trial for the
prevention of obesity in American Indian schoolchildren. Am J Clin Nutr 2003;78:1030–1038.
[PubMed: 14594792]
Campbell K, Hesketh K. Strategies which aim to positively impact on weight, physical activity, diet
and sedentary behaviours in children from zero to five years. A systematic review of the literature.
Obesity Reviews 2007;8:327–338. [PubMed: 17578382]
Capaldi ED. Why We Eat What We Eat: The Psychology of Eating. American Psychologist. 1996
Cullen K, Bartholomew L, Parce G. Girl Scouting: An Effective Channel for Nutrition Education.
Journal of Nutrition Education 1997;29:86.
Doak CM, Visscher TL, Renders CM, et al. The prevention of overweight and obesity in children and
adolescents: a review of interventions and programmes. Obes Rev 2006;7:111–136. [PubMed:
16436107]
Epstein LH, Gordy CC, Raynor HA, et al. Increasing fruit and vegetable intake and decreasing fat and
sugar intake in families at risk for childhood obesity. Obes Res 2001;9:171–178. [PubMed:
11323442]
Fitzgibbon M, Stolley M, Schiffer L, et al. Hip-Hop to Health Jr. for Latino Preschool Children.
Obesity 2006;14:1616–1625. [PubMed: 17030973]
Fitzgibbon ML, Stolley MR, Schiffer L, et al. Two-year follow-up results for Hip-Hop to Health Jr.: a
randomized controlled trial for overweight prevention in preschool minority children. J Pediatr
2005;146:618–625. [PubMed: 15870664]
Foster GD, Sherman S, Borradaile KE, et al. A policy-based school intervention to prevent overweight
and obesity. Pediatrics 2008;121:e794–802. [PubMed: 18381508]
French S, Story M, Jeffery R. Environmental Influences on Eating and Physical Activity. Ann Rev
Public Health 2001;22:309–335. [PubMed: 11274524]
Haerens L, Deforche B, Maes L, et al. Evaluation of a 2-year physical activity and healthy eating
intervention in middle school children. Health Educ Res 2006;21:911–921. [PubMed: 17032704]
Haerens L, Deforche B, Maes L, et al. Body mass effects of a physical activity and healthy food
intervention in middle schools. Obesity (Silver Spring) 2006;14:847–854. [PubMed: 16855194]
Haire-Joshu D, Elliott MB, Caito NM, et al. High 5 for Kids: The impact of a home visiting program
on fruit and vegetable intake of parents and their preschool children. Prev Med 2008;47:77–82.
[PubMed: 18486203]
Hedley A, Ogden C, Johnson C, et al. Prevalence of Overweight and Obesity Among US Children,
Adolescents, and Adults, 1999-2002. JAMA 2004;291:2847–2850. [PubMed: 15199035]
Helitzer D, Davis S, Gittelsohn J. Process evaluation in a multisite obesity primary prevention trial for
Native American school children. Am J Clin Nutr 1998;69(suppl):816S–824S. [PubMed:
10195608]

Prev Med. Author manuscript; available in PMC 2011 August 1.

Hingle et al.

Page 10

NIH-PA Author Manuscript
NIH-PA Author Manuscript
NIH-PA Author Manuscript

Hendy H, Williams K, Camise T, et al. The Parent Mealtime Action Scale (PMAS). Development and
association with children's diet and weight. Appetite 2009;52:328–339. [PubMed: 19059292]
Hoerr S, Hughes S, Fisher J, et al. Associations among parental feeding styles and children's food
intake in families with limited incomes. International Journal of Behavioral Nutrition and Physical
Activity 2009;6
Hughes SO, Power TG, Orlet Fisher J, et al. Revisiting a neglected construct: parenting styles in a
child-feeding context. Appetite 2005;44:83–92. [PubMed: 15604035]
Kelder SH, Perry CL, Klepp KI, et al. Longitudinal tracking of adolescent smoking, physical activity,
and food choice behaviors. Am J Public Health 1994;84:1121–1126. [PubMed: 8017536]
Li J, Wang Y. Tracking of dietary intake patterns is associated with baseline characteristics of urban
low-income African-American adolescents. J Nutr 2008;138:94–100. [PubMed: 18156410]
Lichtenstein A, Yetley E, Lau J. Application of Systematic Review Methodology to the Field of
Nutrition. J Nutr 2008;138:2297–2306. [PubMed: 19022948]
Lien N, Lytle LA, Klepp KI. Stability in consumption of fruit, vegetables, and sugary foods in a cohort
from age 14 to age 21. Prev Med 2001;33:217–226. [PubMed: 11522162]
Linneman C, Hessler K, Nanney S, et al. Parents are accurate reporters of their preschoolers' fruit and
vegetable consumption under limited conditions. J Nutr Educ Behav 2004;36:305–308. [PubMed:
15617612]
Lobstein T, Baur L, Uauy R. Obesity in children and young people: a crisis in public health. Obes Rev
2004;5:4–85. [PubMed: 15096099]
Luepker RV, Perry CL, McKinlay SM, et al. Outcomes of a field trial to improve children's dietary
patterns and physical activity. The Child and Adolescent Trial for Cardiovascular Health. CATCH
collaborative group. JAMA 1996;275:768–776. [PubMed: 8598593]
Lytle LA, Kubik MY, Perry C, et al. Influencing healthful food choices in school and home
environments: results from the TEENS study. Prev Med 2006;43:8–13. [PubMed: 16697452]
Lytle LA, Murray DM, Perry CL, et al. School-based approaches to affect adolescents' diets: results
from the TEENS study. Health Educ Behav 2004;31:270–287. [PubMed: 15090126]
Mikkila V, Rasanen L, Raitakari OT, et al. Longitudinal changes in diet from childhood into adulthood
with respect to risk of cardiovascular diseases: The Cardiovascular Risk in Young Finns Study.
Eur J Clin Nutr 2004;58:1038–1045. [PubMed: 15220946]
Musher-Eizenman D, Holub S. Comprehensive Feeding Practices Questionnaire: validation of a new
measure of parental feeding practices. J Pediatr Psychol 2007;32:960–972. [PubMed: 17535817]
Must A, Strauss RS. Risks and consequences of childhood and adolescent obesity. Int J Obes Relat
Metab Disord 1999;23 2:S2–S11. [PubMed: 10340798]
Nader PR, Sallis JF, Patterson TL, et al. A family approach to cardiovascular risk reduction: results
from the San Diego Family Health Project. Health Educ Q 1989;16:229–244. [PubMed: 2732065]
Neumark-Sztainer D, Story M, Hannan PJ, et al. New Moves: a school-based obesity prevention
program for adolescent girls. Prev Med 2003;37:41–51. [PubMed: 12799128]
Nicklas TA, Johnson CC, Myers L, et al. Outcomes of a high school program to increase fruit and
vegetable consumption: Gimme 5--a fresh nutrition concept for students. J Sch Health
1998;68:248–253. [PubMed: 9719999]
O'Connor T, Hughes SO, Watson K, et al. Parenting practices are associated with fruit and vegetable
consumption in preschool children. Public Health Nutr 2009;3:1–11.
O'Connor T, Jago R, Baranowski T. Engaging parents to increase youth physical activity: a systematic
review. Am J Prev Med 2009;37:141–149. [PubMed: 19589450]
O'Connor T, Watson K, Hughes S, et al. Health and nutrition professionals' perceived effectiveness of
fruit and vegetable parenting practices across six countries. J Am Diet Assoc. 2010 In Press.
O'Neil CE, Nicklas TA. Gimme 5: an innovative, school-based nutrition intervention for high school
students. J Am Diet Assoc 2002;102:S93–S96. [PubMed: 11902399]
Ogden CL, Carroll MD, Flegal KM. High body mass index for age among US children and
adolescents, 2003-2006. JAMA 2008;299:2401–2405. [PubMed: 18505949]
Paineau D, Beaufils F, Boulier A, et al. Family Dietary Coaching to Improve Nutritional Intakes and
Body Weight Control. Arch Pediatr Adolesc Med 2008;162:34–43. [PubMed: 18180410]

Prev Med. Author manuscript; available in PMC 2011 August 1.

Hingle et al.

Page 11

NIH-PA Author Manuscript
NIH-PA Author Manuscript
NIH-PA Author Manuscript

Patrick K, Calfas K, Norman G, et al. Randomized Controlled Trial of a Primary Care and HomeBased Intervention for Physical Activity and Nutrition Behaviors. Arch Pediatr Adolesc Med
2006;160:128–136. [PubMed: 16461867]
Perry CL, Bishop DB, Taylor G, et al. Changing fruit and vegetable consumption among children: the
5-a-Day Power Plus program in St. Paul, Minnesota. Am J Public Health 1998;88:603–609.
[PubMed: 9551002]
Perry CL, Luepker RV, Murray DM, et al. Parent involvement with children's health promotion: the
Minnesota Home Team. Am J Public Health 1988;78:1156–1160. [PubMed: 3407811]
Reilly J, Methven E, McDowell Z, et al. Health consequences of obesity. Arch Dis Child
2003;88:748–752. [PubMed: 12937090]
Rennie KL, Johnson L, Jebb SA. Behavioural determinants of obesity. Best Pract Res Clin Endocrinol
Metab 2005;19:343–358. [PubMed: 16150379]
Reynolds KD, Franklin FA, Binkley D, et al. Increasing the fruit and vegetable consumption of fourthgraders: results from the high 5 project. Prev Med 2000;30:309–319. [PubMed: 10731460]
Rothman, K.; Greenland, S. Modern Epidemiology. Lippincott Williams & Wilkins; 1998. p. 737
Rozin, P. The socio-cultural context of eating and food choice. In: Meiselman, HL.; MacFie, HJH.,
editors. Food choice, acceptance, and consumption. Blackie Academic & Professional an imprint
of Chapman & Hall; London: 1996.
Sharma S, Murphy SP, Wilkens LR, et al. Adherence to the food guide pyramid recommendations
among African Americans and Latinos: results from the Multiethnic Cohort. J Am Diet Assoc
2004;104:1873–1877. [PubMed: 15565084]
Shaya FT, Flores D, Gbarayor CM, et al. School-based obesity interventions: a literature review. J Sch
Health 2008;78:189–196. [PubMed: 18336677]
Stevens J, Taber D, Murray D, et al. Advances and controversies in the design of obesity prevention
trials. Obesity 2007;15:2163–2170. [PubMed: 17890483]
Stice E, Shaw H, Marti CN. A meta-analytic review of obesity prevention programs for children and
adolescents: the skinny on interventions that work. Psychol Bull 2006;132:667–691. [PubMed:
16910747]
Stolley MR, Fitzgibbon ML. Effects of an obesity prevention program on the eating behavior of
African American mothers and daughters. Health Educ Behav 1997;24:152–164. [PubMed:
9079575]
Summerbell C, Waters E, Edmunds L, et al. Interventions for preventing obesity in children. The
Cochrane Database of Systematic Reviews 2006;4:1–99.
Thomas H. Obesity prevention programs for children and youth: why are their results so modest?
Health Educ Res 2006;21:783–795. [PubMed: 17099075]
Thompson F, Byers T. Dietary Assessment Resource Manual. J Nutr (American Institute of Nutrition)
1994;124(supplement):2245S–2317S.
Trevino R, Yin Z, Hernandez A, et al. Impact of Bienstar school-based diabetes mellitus prevention
program on fasting capillary glucose levels: a randomized controlled trial. Arch Pediatr Adolesc
Med 2004;158:911–917. [PubMed: 15351759]
Vandongen R, Jenner DA, Thompson C, et al. A controlled evaluation of a fitness and nutrition
intervention program on cardiovascular health in 10- to 12-year-old children. Prev Med
1995;24:9–22. [PubMed: 7740021]

Prev Med. Author manuscript; available in PMC 2011 August 1.

Hingle et al.

Page 12

Table 1

Summary of Study Characteristics

NIH-PA Author Manuscript

Primary Author and Publication Year

Number of Studies

Methods of Parental Involvement Used in Studies

NIH-PA Author Manuscript
NIH-PA Author Manuscript

I1: provision of information with no requirement of
parental response (e.g. newsletters, tip sheets with
nutrition information sent to the home through mail,
email, or with the child)

Bush 1989; Neumark-Sztainer 2003; O'Neil 2002

3

I2: invitations to parents and children to participate in
activities sponsored by the study (e.g. Family Fun
Nights/Health Fairs with nutrition topics)

Caballero 2003*; Foster 2008*; Trevino 2004

3

I3: prompts or “assignments” directed at child and/or
parent meant to involve parents in intervention
activities (e.g. “try this at home” activities)

Baranowski 2000*; Baranowski 2003*; Cullen 1997*;
Fitzgibbon 2005*; Fitzgibbon 2006*; Haerens 2006*;
Luepker 1996*; Lytle 2006*; Patrick 2006*; Perry 1988;
Perry 1998; Reynolds 2000*; Vandongen 1995

13

D1: parent attendance requested at nutrition education
sessions (e.g. didactic or workshop format)

Nader 1989; Stolley 1997, Paineau 2008*

3

D2: parent attendance and participation requested for
family behavior counseling or parent training sessions
(e.g. tailored counseling sessions or home/clinic visits)

Epstein 2001*; Haire-Joshu 2008

2

Improved diet quality (optimization of kcal/fat intake)

Baranowski 2000;Baranowski 2003; Cullen 1997; HaireJoshu 2008; Lytle 2006; O'Neil 2002; Perry 1988; Perry
1998; Reynolds 2000; Vandongen 1995

10

Improved diet; increased physical activity/fitness

Nader 1989; Patrick 2006

2

Improved diet; obesity prevention

Paineau 2008; Stolley 1997; Epstein 2001

3

Improved diet; increased physical activity/fitness;
obesity prevention

Neumark-Sztainer 2003

1

Obesity prevention

Caballero 2003; Fitzgibbon 2005; Fitzgibbon 2006; Foster
2008; Haerens 2006;

5

Cardiovascular disease prevention

Bush 1989; Luepker 1996;

2

Diabetes prevention

Trevino 2004

1

Increased fruit, juice, vegetable consumption

Baranowski 2000; Baranowski 2003b

2

Increased fruit, vegetable consumption

Cullen 1997; O'Neil 2002; Perry 1998; Reynolds 2000;
Haire-Joshu 2008; Epstein 2001; Lytle 2006; Patrick 2006

8

Decreased consumption of high fat, high sodium foods

Luepker 1996; Nader 1989

2

Healthier eating patterns

Neumark-Sztainer 2003; Paineau 2008; Bush 1989

3

Decreased total fat and saturated fat

Stolley 1997; Fitzgibbon 2006

2

Increased whole grains and FV, decrease fatty, sugar
and/or salty foods

Perry 1988; Vandongen 1995; Caballero 2003; Fitzgibbon
2005; Foster 2008; Haerens 2006; Trevino 2004

7

School

Baranowski 2000; Baranowski 2003b; Luepker 1996; Lytle
2006; Neumark-Sztainer 2003; O'Neil 2002; Perry 1988;
Perry 1998; Reynolds 2000; Vandongen 1995; Nader 1989;
Haerens 2006; Bush 1989; Trevino 2004; Foster 2008;
Caballero 2003

16

Head Start center/preschool

Fitzgibbon 2005; Fitzgibbon 2006

2

Community

Cullen 1997; Stolley 1997

2

Home

Haire-Joshu 2008; Paineau 2008

2

Outpatient clinic

Epstein 2001; Patrick 2006

2

Primary Study Objectives

Dietary Outcomes

Primary Setting of Program
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Primary Author and Publication Year

Number of Studies

Sample Size (starting)

NIH-PA Author Manuscript

>1000

Baranowski 2000; Baranowski 2003b; Luepker 1996; Lytle
2006; O'Neil 2002; Perry 1988; Perry 1998; Reynolds 2000;
Vandongen 1995; Haire-Joshu 2008; Paineau 2008; Haerens
2006; Fitzgibbon 2005; Bush 1989; Trevino 2004; Foster
2008; Caballero 2003

17

500-1000

Patrick 2006

1

100-500

Cullen 1997; Neumark-Sztainer 2003; Nader 1989;
Fitzgibbon 2006

4

50-100

Stolley 1997

1

<50

Epstein 2001

1

Targeted Age

NIH-PA Author Manuscript

Preschool child (2-5 years)

Haire-Joshu 2008; Fitzgibbon 2005; Fitzgibbon 2006

3

School age child (6-11yrs)

Baranowski 2000; Baranowski 2003b; Cullen 1997; Luepker
1996; Perry 1988; Perry 1998; Reynolds 2000; Vandongen
1995; Epstein 2001; Paineau 2008; Stolley 1997; Trevino
2004; Caballero 2003; Bush 1989; Foster 2008

15

Early adolescence (12-14 yrs)

Lytle 2006; Nader 1989; Haerens 2006; Patrick 2006

4

Late adolescence (15-18 yrs)

Neumark-Sztainer 2003; O'Neil 2002

2

Social Cognitive Theory

Baranowski 2000; Cullen 1997; Neumark-Sztainer 2003;
Reynolds 2000; Baranowski 2003b; Lytle 2006; Fitzgibbon
2005; Fitzgibbon 2006

8

Knowledge Attitudes Behavior

O'Neil 2002

1

Social Learning Theory

Perry 1988; Perry 1998; Nader 1989; Bush 1989; Caballero
2003

5

Multiple theories

Haire-Joshu 2008; Haerens 2006; Trevino 2004; Patrick 2006

4

Not specified

Luepker 1996; Vandongen 1995; Epstein 2001; Paineau
2008; Stolley 1997; Foster 2008

6

1 day

Reynolds et al 2000; Perry et al 1988; Luepker et al 1996;
Perry et al 1998, Lytle 2006; Fitzgibbon 2005; Bush 1989;
Fitzgibbon 2006

8

3 days

Trevino 2004, Patrick 2006

2

4 days

Baranowski 2003

1

2 days

Vandongen 1995

1

3 days

Nader 1989

1

7 days

Baranowski 2000

1

Not reported

Paineau 2008

1

Food frequency questionnaire

O'Neil 2002; Cullen 1997; Stolley 1997; Epstein 2001; HaireJoshu 2008; Neumark-Sztainer 2003; Haire-Haerens 2006;
Foster 2008

8

Observation by research staff

Caballero 2003

1

Baranowski 2003b; Reynolds2000; Cullen 1997; Perry1998,
Luepker 1996, Vandongen 1995; Nader 1989; Baranowski
2000; O'Neil 2002; Neumark-Sztainer 2003; Stolley 1997;
Lytle 2006; Haerens 2006; Bush 1989; Trevino 2004; Foster
2008; Patrick 2006

17

Behavioral Theory Used to Inform Intervention

Measurement of Dietary Outcome
24-hr recall

Diet record

NIH-PA Author Manuscript

Report of Diet
Child report
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Primary Author and Publication Year

Number of Studies

NIH-PA Author Manuscript

Parent report

Haire-Joshu 2008; Paineau 2008; Fitzgibbon 2005;
Fitzgibbon 2006

4

Child assisted by parent

Perry 1988; Epstein 2001

2

Observation by research staff

Caballero 2003

1

*

Multiple methods of parental involvement used in study

I = indirect, D = direct

NIH-PA Author Manuscript
NIH-PA Author Manuscript
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Table 2

Dietary outcomes by methods to involve parents

NIH-PA Author Manuscript

Positive

Dietary Outcomes Mixed

No Effect

1

1

2

CR-FFQO'Neil 2002

↓SFA consumption, girls only, CRREPatrick 2006

CR-FFQNeumark-Sztainer 2003
CR-REBush 1989

0

1

1

↑ fiber but not fat, CRRETrevino2004, c

CR-FFQFoster 2008

6

5

2

CR-REBaranowski 2003
OBSCaballero 2003
CR-FFQCullen 1997
PA-REPerry1988, b
CR-REReynolds 2000
PR-REFitzgibbon 2005

↑ F/V in lowest 2 quintiles, CRDRBaranowski 2000
↓ Fat only, CR-RELuepker 1996, b,c
↑ F, but not FV CR-RE; ↑ lunch FV, ↑
lunch V girls only, OBS Perry1998
↓ fat, girls; ↓sugar, boys, CRDRVandongen 1995,b
↓ fat, girls only CR-FFQHaerens
2006,b

CR-RELytle 2006
PR-REFitzgibbon 2006

0

2

0

Method used to involve parents (#
studies) Indirect strategies (n=19)
I1 - Information only – e.g.
newsletters, tip sheets with nutrition
information sent through mail, email,
or with the child (n=4)

I2 - Invitation to participate in
optional intervention activities
sponsored by the study – e.g. Family
Fun Nights/Health Fairs with
nutrition topics (n=2)

I3 - Child or study staff involves
parents in intervention activities and
expects a response - e.g. “try this at
home” activities (n=13)

NIH-PA Author Manuscript

Direct strategies (n=5)
D1 - Parent attendance requested at
nutrition education sessions - e.g.
didactic or workshop format (n=2)

↓ sodium, fat, White only, CRDRNader1989
↓fat intake, energy intake, +/- sugars/
complex CHO
PR-DRPaineau 2008, a,c

NIH-PA Author Manuscript

D2 - Parent attendance/participation
requested at family behavior
counseling or parent training sessions
- e.g. counseling sessions or home/
clinic visits involving parent training
(n=3)

Total

2

1

PA-FFQEpstein 2001,d
PR-FFQHaire-Joshu
2008, c,d

↓ % fat calories, no effect
SFA or dietary cholesterol, CRFFQStolley 1997

N=9

N=10

0

N=5

PR = Parent Reported; CR = Child Reported; PA = Parent Assisted; OBS = observer; FFQ = food frequency questionnaire; DR = diet record; RE =
dietary recall; WR = weighed record; CL = checklist
a

Used combination of indirect and direct strategies

b

Included parent-only or parent-plus comparison groups to test “parent effect”

c
Met at least 70% of CONSORT criteria
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d

Included only parent groups (no child-alone or school-alone)

NIH-PA Author Manuscript
NIH-PA Author Manuscript
NIH-PA Author Manuscript
Prev Med. Author manuscript; available in PMC 2011 August 1.

Prev Med. Author manuscript; available in PMC 2011 August 1.
x

x

x

x

x

x

x

x

Epstein 2001

Fitzgibbon 2005

Fitzgibbon 2006

Foster 2008

Haerens 2006

Haire-Joshu 2008

Luepker 1996

x

x

x

x

x

x

Nader 1989

Neumark-S 2003

O'Neil 2002

Paineau 2008

Patrick 2006

x

x

x

x

x

x

21

Perry 1998

Reynolds 2000

Stolley 1997

Trevino 2004

Vandongen 1995

TOTAL

24

x

x

x

x

x

Perry 1988

x

x

x

x

x

Lytle 2006

x

x

x

x

x

x

x

x

x

x

x

x

Bush 1989

Cullen 1997

x

Baranowski 2003

x

2

Caballero 2003

x

Baranowski 2000

Author, Year

1

19

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

3

24

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

4A

16

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

4B

11

x

x

x

x

x

x

x

x

x

x

x

4C

23

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

5

20

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

6

7

x

x

x

x

x

x

x

7

8

x

x

x

x

x

x

x

x

8

2

x

x

9

1

x

10

4

x

x

x

x

11A

0

11B

22

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

11

x

x

x

x

x

x

x

x

x

x

x

13

defined by the Extended CONSORT Checklist for non-pharmacologic randomized controlled trials, Boutron et al 2008

*

NIH-PA Author Manuscript

CONSORT Items*

12

22

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

NI

NIH-PA Author Manuscript
Table 3

17

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

14

19

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

15

13

x

x

x

x

x

x

x

x

x

x

x

x

x

16

19

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

17

20

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

18

1

x

19

24

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

20

18

x

x

x

x

x

x

x

x

x

x

x

x

x

x
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positive indicates dietary changes occurred in the desired or hypothesized direction; mixed indicates change occurred for some subgroups but not others, or for some but not all outcomes; no effect
indicates that there were no reported changes in child diet
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