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Abstract

Objective: Psychosocial and demographic correlates of fruit, juice and vegetable
(FJV) consumption were investigated to guide how to increase FJV intake.
Design: Hierarchical multiple regression analysis of FJV consumption on demo-
graphics and psychosocial variables.

Setting: Houston, Texas, USA.

Subjects: Boys aged 11-14 years (1= 473).

Results: FJV preference and availability were both significant predictors of FJV Keywords
consumption, controlling for demographics and clustering of Boy Scout troops. PSY(hOSOCi‘fI
Vegetable self-efficacy was associated with vegetable consumption. The interac- Fr}ut
tion of preference by home availability was a significant predictor of FJV. The Juice
. . ) S . Vegetables
interaction of self-efficacy by home availability showed a trend towards sig- Correlates
nificantly predicting vegetable consumption. No significant interactions were Children
found between body mass index and the psychosocial variables. Adolescents
Conclusions: Findings suggest that future interventions emphasising an increase Self-efficacy
in preference, availability and efficacy may increase consumption of FJV in similar Preferences

populations.

There is strong epidemiological evidence of a protective
role of fruit and vegetables in the prevention of cancer'?,
coronary heart disease® and becoming overweight®,
According to the National Health and Nutrition Exam-
ination Survey 1999-2002, 16% (>9 million) of all US
children and teens were overweight’. Overweight and
obesity substantially increase the risk of illness from high
blood pressure, high cholesterol, heart disease and
stroke®, type 2 diabetes” and some cancers®.

Children’s dietary intake behaviour is important
because it may track into adolescence and adulthood” ™',
Persons of all ages'?, all ethnic subgroups (non-Hispanic
white, non-Hispanic black, Hispanic, and othen)'® and
in various countries'>'” eat fewer than the recommended
number of servings of fruit, juice and vegetables (FJV).
Factors identified as contributing to low FJV consumption
in the past have included low home availability and
accessibility'®!?, low preference and low self-efficacy**°.

FJV preferences predicted FJV intake in both child and
adult populations®' %, FJV self-efficacy — the ability to
select, prepare and eat FJV — has been associated with
consumption in some studies®>*>#31:333% byt not in
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others**%’. This might indicate that previously reported
associations between self-efficacy and FJV intake may
be influenced by other factors. Home FJV availability
has been associated with consumption among
children29-30:32.34-36

Interactions among predictors of FJV consumption
have been investigated. The interaction between pre-
ference and home availability predicted FJV consump-
tion®. An interaction between self-efficacy and
availability also predicted FJV consumption®>*°. A recent
study investigated whether psychosocial determinants of
FJV intake differed between normal and overweight
boys®’. FJV consumption among overweight children
may differ from that of children with normal weight-for-
age as a result of lower FJV preference, home availability
or efficacy. The primary objective of the present study
was to assess whether FJV preferences, home FJV avail-
ability and FJV self-efficacy were associated with FJV
consumption. The secondary objective was to examine
possible interactions among FJV preference, home avail-
ability, self-efficacy and body mass index (BMD on con-
sumption, as a new contribution to the existing literature.

© The Authors 2007
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Social desirability has been defined as a tendency to
overestimate desirable traits and underestimate undesir-
able ones, when using self-report measures®. A sig-
nificant negative association was found between reported
sweetened beverage preference and social desirability
among a sample (n=95) of 8-10-year-old African
American girls, suggesting that social desirability biased
participant response; and social desirability was also a
confounder between BMI and self-reported levels of
energy intake®. It is therefore important to control for this
possible self-report bias.

This study assessed the BMI, psychosocial and demo-
graphic influences on the amount of FJV intake reported
by 11-14-year-old males.

Methods

Study population

Participants were a convenience sample of 11-14-year-
old Boy Scouts residing in Houston, Texas, USA or
surrounding communities, recruited to participate in an
achievement badge programme. The eight-week inter-
vention was implemented at two separate periods of time,
spring 2003 and fall 2003. The total baseline number of
participants recruited (7 = 473) was randomised by troop
into either the Fit for Life® or 5 A Day Achievement®’
Badge Intervention. This study was approved by the
Institutional Review Board, and all participants provided
parental consent and assent.

Measures

Demographic variables

Demographic variables included race/ethnicity, age and
family education. All variables were self-reported by
either a parent or guardian. Race/ethnicity of the partici-
pant was selected as one of the following: ‘black or
African American’, ‘white’, ‘American Indian or Alaska
Native’, ‘Asian or Pacific Islander’, ‘Hispanic or Latino’,
and ‘Other (please specify)’. Family education was
selected as one of the following: ‘6th grade or less’, ‘8th
grade or less’, ‘attended some high school’, ‘high school
graduate or GED’ (General Education Development),
‘technical school’, ‘some college’, ‘college graduate’, and
‘postgraduate study’.

Psychosocial variables

The Social-Cognitive Theory™® served as the theoretical
framework in selecting psychosocial determinants for
inclusion in this study. FJV preferences were assessed
using a previously validated questionnaire with a mean
test—retest reliability of 0.73 (fruit, <0.001) and 0.71
(vegetables, P<0.001)*. Response categories included:
‘I do not like this’, ‘I like this a little’ and ‘I like this a lot’,
and were coded as 1, 2 or 3, respectively, and summed to
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achieve preference scores for fruit and juices (FJ) and
vegetables (V). FJ and V self-efficacy were assessed using
a previously validated 21-item questionnaire with a test—
retest reliability ranging from 0.35 to 0.67%*. Home FJ and
V availability were assessed using a previously validated
48-item questionnaire that reported correlations between
actual and reported availability of fruits (= 0.50,
P<0.001), juices (r=0.52, P<0.001) and vegetables
(r=0.44, P<0.00D*. Social desirability was measured
through the administration of the ‘lie scale’ from the
revised Manifest Anxiety Scale to control for socially
desirable responses™’.

Anthropometry

Height (cm) was measured to the nearest 0.1 cm using a
stadiometer (Perspective Enterprises). Body weight (kg)
was measured to the nearest 0.1kg using a calibrated
scale (SECA, model 770 or 882). BMI (kgm™?) and BMI
percentile were calculated for all participants using age-
and gender-specific percentiles from the 2000 growth
charts of the Centers for Disease Control and Preven-
tion™®, BMI percentile was categorised into one of the
following categories: normal (BMI < 85 percentile), at risk
(85 percentile <BMI <95 percentile), or overweight
(BMI > 95 percentile). BMI percentiles were developed
for the US population and are the most common indicator
to assess the size and growth patterns of American chil-
dren because body size changes with age and differs
according to gender.

Fruit, 100% juice and vegetable consumption

FJV consumption was assessed using a food-frequency
questionnaire previously validated with four 24-hour
dietary recall interviews, with a mean test—retest reliability
of 0.54 (P<0.0D) (fruit, 0.71 (P<0.000D); juice, 0.42
(P<<0.05); vegetables, 0.53 (P<<0.01)) and a mean
validity of 0.77 (P<<0.001) (fruit, 0.74 (P<0.001); vege-
tables, 0.41 (P<0.01)". Participants reported con-
sumption of 18 specific brands or types of drinks in
addition to four types of 100% fruit juices. All the scores
were divided by seven to produce average servings of FJV
consumed daily. Intake was computed for each variable
(fruit and juice, vegetables).

Data analysis

As previous studies have shown that different associations
are detected for the prediction of fruit and juices than for
vegetables®, separate models were run in which either FJ
consumption or V consumption was the dependent
variable. Descriptive statistics were used to describe key
variables and a Pearson correlation matrix was generated
to assess correlations between psychosocial variables.
Stepwise linear models that controlled for the clustering
of the Boy Scouts by troops were performed using
the PROC MIXED procedure in SAS version 8.0 (SAS
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Institute). The models were built in three stages: (1)
demographics (and social desirability); (2) BMI and psy-
chosocial variables; and (3) interaction terms including
BMI and psychosocial variables. Non-significant psycho-
social variables and interaction terms were removed from
the multiple regression models in a backward deletion
process (P<<0.10) until all variables remaining were sig-
nificant (P<<0.10). Troop-related intra-class correlations
were calculated using the formula developed by Singer™.
Level 1 (within-unit variance) and level 2 (between-unit
variance) R® values were estimated with the formulas
developed by Snijders and Bosker™.

Results

Participants were on average 12.8 (standard deviation
(SD) 1.1) years of age and predominantly white (73%)
(see Table 1). The mean BMI was 21.3 (SD 4.5)kgm ™2,
and 32.6% of the subjects were in the BMI-for-age per-
centile categories of at risk or overweight. This sample
had a high family education, with close to 70% living in a
home with a college graduate.

The mean reported daily consumption of total FJV was
5.9 (SD 4.8) servings (FJ servings, 3.2 (SD 2.9); V servings,
2.6 (SD 2.2)). Mean daily consumption of FJV and the
psychosocial variables did not differ by ethnic group,
overweight status or family education. Psychosocial

Table 1 Frequency of demographic characteristics (n=473)

Demographic characteristic n %
BMI (kgm2) 451 95.3
Normal (BMI <85 percentile) 297 62.8
At risk (85 percentile < BMI < 95 percentile) 79 16.7
Overweight (BMI > 95 percentile) 75 15.9
Ethnicity 471 99.6
White 345 72.9
African American 17 3.6
Hispanic 64 13.5
Other/mixed 45 9.5
Family education 467 98.7
HS graduate or less 27 5.7
Some college/technical school 110 23.3
College graduate 167 35.3
Postgraduate studies 163 34.5

BMI — body mass index; HS — high school.
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determinants of FJV consumption were found to be sig-
nificantly inter-correlated (Table 2).

After inclusion of all demographics and social desir-
ability, ethnicity (white vs. non-white) was the only
variable that significantly predicted FJ consumption.
There were no significant first-level predictors of vege-
table consumption. When main effect psychosocial terms
were added to the model, preferences were significantly
associated with daily consumption of FJ (<< 0.001) and V
(P<0.001); self-efficacy was significantly associated with
daily V (P<0.001), but not FJ consumption; home
availability was a significant predictor of FJ (P<0.001)
and V (< 0.001). Social desirability was not significantly
associated with FJ or V consumption (see Table 3). When
the interactions were added to the models in stage 3 only
the preferences by home availability interaction was
associated with daily FJ (P=0.04) and V (P=0.01) con-
sumption. The interaction of self-efficacy by home avail-
ability was marginally associated with V (2= 0.08), but
not FJ consumption. Excluding potatoes (sweet potatoes,
white potatoes, potato salad, French fries) from vegetable
intake resulted in similar findings (results not shown). No
significant interactions were found between BMI and the
psychosocial variables.

The interaction of preference by home availability with
FJ consumption appears in Fig. 1. For each level of home
FJ availability, FJ consumption was proportionally higher
for those with higher vs. lower FJ preference. The two
preference lines intersected at a level of approximately 1
on FJ availability and FJ consumption. Exactly the same
pattern was obtained for V preference Xhome V avail-
ability and V self-efficacy X home V availability terms.

Discussion

The preference by home availability interaction was
associated with FJ and V consumption (Table 2). The full
models accounted for 30% or more of the variance in
intake, which is better than found in previous analyses
that did not include these interactions*>"%>%  pre-
ferences and home availability were the highest correlates
of FJ and V consumption in previous studies that reported
preference?*>#73° and/or availability***>3¢ pre-
viously an interaction was detected between preference

Table 2 Inter-correlations between psychosocial variables of fruit and juice (FJ) and vegetable (V) consumption

Availability — FJ  Availability — V

Preference — FJ

Preference -V Self-efficacy — FJ  Self-efficacy — V

Availability — FJ 1

Availability — V 0.544 (0.000) 1

Preference — FJ 0.197 (0.000) 0.135 (0.004) 1
Preference — V 0.080 (0.089) 0.310 (0.000)
Self-efficacy — FJ 0.212 (0.000) 0.181 (0.000)
Self-efficacy — V 0.181 (0.000) 0.261 (0.000)

0.415 (0.000)
0.394 (0.000)

0.577 (0.000) 1

0.256 (0.000) 1
0.399 (0.000) 0.796 (0.000) 1

Data are presented as Pearson correlation (P-value, two-tailed).
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Table 3 Three-stage hierarchical regression analysis of fruit and juice (FJ) and vegetable (V) consumption
Stage 1 Stage 2 Stage 3
\Y DV E SE Pr R2L1 R2L2 E SE Pr  R2L1 R2L2 E SE Pr R2L1 R2L2
FJ Ethnicity (ref: white) 0.64 0.28 0.03 0.24 0.24 0.30 0.22 0.23 0.35
BMI (kgm™2) —0.00 0.03 0.99 0.02 0.02 0.44 0.02 0.02 0.49
Age (years) -0.14 0.12 0.24 —0.07 0.10 -0.67 —0.05 0.10 0.62
GED/HS diploma referent
Some college 0.15 0.58 0.79 —0.01 0.48 0.98 —0.10 0.48 0.84
College graduate 0.47 0.56 0.41 0.29 046 0.53 0.27 0.46 0.56
Postgraduate studies 0.61 0.57 0.28 0.19 047 0.69 0.15 0.47 0.75
Social desirability —0.02 0.02 0.30 —0.01 0.02 0.39 —0.01 0.02 0.33
Preference 0.07 0.01 <0.001 0.03 0.03 0.33
Self-efficacy 0.02 0.02 0.32 dropped
Home availability 0.27 0.02 <0.001 0.03 0.12 0.83
Preference X availability 0.01 0.00 0.04
0.00 0.10 0.33 0.38 0.33 0.36
V  Ethnicity (ref: white) 0.14 0.25 0.58 0.17 0.22 043 0.14 0.22 0.51
BMI (kg m~?) 0.00 0.02 0.96 —0.00 0.02 0.90 0.00 0.02 0.86
Age (years) 0.10 0.10 0.34 0.06 0.09 0.49 0.07 0.09 0.42
GED/HS diploma referent
Some college 0.61 0.51 0.24 0.41 046 0.37 0.30 0.45 0.50
College graduate 0.60 0.49 0.23 0.54 044 0.22 0.43 0.44 0.33
Postgraduate studies 0.63 0.50 0.21 0.54 044 0.23 0.43 0.44 0.33
Social desirability 0.01 0.02 0.63 0.01 0.01 0.46 0.02 0.02 0.31
Preference 0.10 0.01 <O0.001 0.02 0.03 0.51
Self-efficacy 0.05 0.02 0.02 —0.02 0.04 0.68
Home availability 0.16 0.03 <0.001 —0.34 0.14 0.01
Preference X availability 0.01 0.00 0.01
Self-efficacy X availability 0.01 0.01 0.08
—0.02 —-0.09 0.25 0.26 0.27 0.30

IV — independent variable; DV — dependent variable; E — estimate; SE — standard error; Pr — probability of significance, R2L1 — R? level 1; R2L2 — R? level 2;
BMI — body mass index; GED — General Education Development; HS — high school.
*Backwards deleted least significant psychosocial main effects and psychosocial interactions.

89 [—— Low preference

Daily FJ consumption
N

0 2 4
FJ availability

o+
oo

Fig. 1 Mean daily servings of fruit and juice (FJ) by availability
according to high and low preference

and availability, and these results support those find-
ings®. Dichotomising preference (low and high) at the
mean and plotting the fitted regression lines for the
association between FJ consumption and home avail-
ability indicated that those with higher preference had
proportionally higher consumption of FJ for every level of
home availability (Fig. 1). These findings suggest that
increasing preference and availability will likely have
more than an additive impact on increasing FJ and V
consumption. Future research should determine whether

https://doi.org/10.1017/51368980007000742 Published online by Cambridge University Press

the interaction of preference and availability holds
true for all ages, females, and more ethnically diverse
populations.

When the preference by home availability interaction
term was in the FJ model, the main effect terms were no
longer significant. This suggests the importance of the
interactive nature of the relationship and may explain low
predictive variance for the main effects alone in previous
research?!:22:24730.35.36,50

No significant interactions were observed between BMI
and the psychosocial variables as was seen in one pre-
vious study®’ for V consumption and home availability.
This may be attributable to cultural, age or measurement
(self-reported vs. measured height and weight) differ-
ences, and suggests that more research is needed.

In previous research V self-efficacy was associated with
V consumption, but low R values were obtained
(0.02-0.17)**3! The self-efficacy by home availability
interaction was marginally associated with V consump-
tion, which confirms previous findings***, and the main
effect term for self-efficacy was no longer significant. This
may explain inconsistencies in the self-efficacy to beha-
viour relationship in the past.

Mean consumption of FJ and V did not differ by
demographic variables (age, ethnicity, family education).
Past studies have found lower consumption of FJV among
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less educated populations” % and Hispanics'. The lack

of such a difference in this sample may be at least partially
attributed to the homogeneity of the convenience sample
of Boy Scout troops selected. However, Boy Scout troops
have been shown to be an effective channel to reach
large numbers of boys >, Scouting membership is
nearly 6 million in the USA and more than 20 million
internationally in 155 countries*®, thus generalisation of
these findings to Scouts alone would be substantial. Social
desirability was not found to be significantly associated
with FJ or V consumption. This differs from a past study®,
possibly due to the difference in age and gender of the
current study population.

Findings indicate that influences on consumption of FJ
and V vary. FJ and V preferences and availability were
significant predictors for FJ and V consumption. Self-
efficacy was found to be a marginally significant predictor
of V only. Interventions attempting to increase FJV con-
sumption among boys similar to this population should
strongly focus on increasing FJV preference and FJV
availability. The significance of the interaction implies
that increasing prevalence and availability should have a
substantially higher impact on increasing FJ and V con-
sumption than increasing either of the psychosocial
variables alone.

Strengths/limitations of the research
The strengths of this study include the large number of
participants, the use of previously validated measures and
the examination of FJ and V consumption in relation to
both psychosocial and demographic determinants.
Limitations of this study include the cross-sectional
nature of the data that prevents the inference of causal
relationships. While participants were asked about 100%
fruit juice and fruit drinks with added sugar separately, it
is possible boys had difficulty in discriminating between
the two. The convenience sample of Boy Scout troops
selected to participate in this intervention may have been
homogeneous. Recruitment required participants to have
access to a computer and an email address, which may
have introduced bias to groups not having a personal
computer and may have contributed to the high percen-
tage of the study population from households with a high
amount of education. The self-reported nature of the data
is likely to have substantial error.

Conclusion

Daily consumption of fruit and juice (FJ]) and vegetables
(V) were significantly associated with the corresponding
preference by home availability interaction. Vegetable
consumption was also associated with the self-efficacy by
home availability interaction. Understanding these inter-
actions and child consumption of FJV should help in the
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design of interventions tailored to reduce BMI in specific
groups.

Acknowledgements

Sources of funding: This research was supported by a
grant from the American Cancer Society (ACS TURSG-01)
and a contract from the National Cancer Institute (NCI
263-MQ-31958). This work is also a publication of the US
Department of Agriculture (USDA)/Agricultural Research
Service (ARS) Children’s Nutrition Research Center,
Department of Pediatrics, Baylor College of Medicine and
Texas Children’s Hospital, Houston, Texas. This project
has been funded in part by federal funds from the USDA/
ARS under cooperative agreement 58-6250-6001. The
contents of this publication do not necessarily reflect the
views or polices of the USDA or NCI, nor does mention of
trade names, commercial products or organisations imply
endorsement by the US Government.

Conflict of interest declaration: All funding sources
have been reported and the authors have no conflicts of
interest.

Authorship responsibilities:
made a substantial contribution to the published manu-
script as follows: M.S.G. — design and conduct of research,
statistical analysis, interpretation of data, preparation and
approval of manuscript, R.J. — Fit for Life intervention
management, research study design, interpretation of
data, preparation and approval of manuscript; T.B. — Fit
for Life intervention development and management,
research study design, interpretation of data, preparation
and approval of manuscript; J.C.B. — Fit for Life inter-
vention development and management, approval of
manuscript; PM.D. — design and conduct of research,
interpretation of data, preparation of manuscript.

All named authors have

References

1 Van Duyn MA, Pivonka E. Overview of the health benefits
of fruit and vegetable consumption for the dietetics
professional: selected literature. Journal of the American
Dietetic Association 2000; 100: 1511-21.

2 World Cancer Research Fund. Food, Nutrition and the
Prevention of Cancer: A Global Perspective. Washington,
DC: American Institute for Cancer Research, 1997.

3 Ness AR, Powles JW. Fruit and vegetables, and cardiovas-
cular disease: a review. International Journal of Epidemiol-
0gy 1997; 26: 1-13.

4 Ello-Martin JA, Ledikwe JH, Rolls BJ. The influence of food

portion size and energy density on energy intake: implica-

tions for weight management. American Journal of Clinical

Nutrition 2005; 82: 2365—418S.

National Center for Health Statistics (NCHS). NHANES

(National Health and Nutrition Examination Survey)

1999-2002. Hyattsville, MD: NCHS, 2003.

6 Expert Panel on Detection, Evaluation, and Treatment of
High Blood Cholesterol in Adults. National Cholesterol
Educational Program: 2nd report of the Expert Panel on

N


https://doi.org/10.1017/S1368980007000742

Predictors of FJV consumption in 11-14-year-old boys

10

11

12

13

14

15

16

17

18

19

20

21

22

Detection, Evaluation, and Treatment of High Blood
Cholesterol in Adults (Adult Treatment Panel ID. Circula-
tion 1994; 89: 1329-445,

Fagot-Campagna A, Burrows NR, Williamson DF. The
public health epidemiology of type 2 diabetes in children
and adolescents: a case study of American Indian adoles-
cents in the southwestern United States. Clinica Chimica
Acta 1999; 286: 81-95.

Greenwald P, Kramer B, Weed DL. Cancer Prevention and
Control. New York: Marcel Dekker, 1995.

Resnicow K, Smith M, Baranowski T, Baranowski J,
Vaughan R, Davis M. 2-year tracking of children’s fruit and
vegetable intake. Journal of the American Dietetic Associa-
tion 1998; 98: 785-9.

Kelder SH, Perry CL, Klepp KI, Lytle LL. Longitudinal
tracking of adolescent smoking, physical activity, and food
choice behaviors. American Journal of Public Health 1994;
84: 1121-6.

Singer MR, Moore LL, Garrahie EJ, Ellison RC. The tracking
of nutrient intake in young children: the Framingham
children’s study. American Journal of Public Health 1995;
85: 1673-7.

Crane NT, Hubbard VS, Lewis CJ. National nutrition
objectives and the dietary guidelines for Americans.
Nutrition Today 1998; 33: 49-58.

Krebs-Smith SM, Cook A, Subar AF, Cleveland L, Friday ],
Kahle LL. Fruit and vegetable intakes of children and
adolescents in the United States. Archives of Pediatrics &
Adolescent Medicine 1996; 150: 81-6.

Te Velde SJ, Wind M, van Lenthe FJ, Klepp K, Brug J.
Differences in fruit and vegetable intake and determinants
of intakes between children of Dutch origin and non-
western ethnic minority children in the Netherlands — a
cross sectional study. International Journal of Bebavioral
Nutrition and Physical Activity 2006; 3: 31.

Yngve A, Wolf A, Poortvliet E, Elmadfa I, Brug J, Ehrenblad B,
et al. Fruit and vegetable intake in a sample of 11-year-old
children in European countries: The Pro Children Cross-
sectional Survey. Annals of Nutrition & Metabolism 2005,
49: 236-45.

Wolf A, Yngve A, Elmadfa I, Poortvliet E, Ehrenblad B,
Pérez-Rodrigo C, et al. Fruit and vegetable intake of
mothers of 11-year-old children in nine European countries:
The Pro Children Cross-sectional Survey. Annals of Nutri-
tion & Metabolism 2005; 49: 246-54.

Agudo A, Slimani N, Ocké MC, Naska A, Miller AB, Kroke A,
et al. Consumption of vegetables, fruit and other plant
foods in the European Prospective Investigation into Cancer
and Nutrition (EPIC) cohorts from 10 European countries.
Public Health Nutrition 2002; 5: 1179-96.

Baranowski T, Domel S, Gould R. Increasing fruit and
vegetable consumption among 4th and 5th grade
students: results from focus groups using reciprocal
determinism. Journal of Nutrition Education 1993; 25:
114-20.

Rasmussen M, Krglner R, Klepp K, Lytle L, Brug J, Bere E, et al.
Determinants of fruit and vegetable consumption among
children and adolescents: a review of the literature. Part I:
Quantitative studies. International Journal of Bebavioral
Nutrition and Physical Activity 2006; 3: 22.

Roos E, Lahelma E, Virtanen M, Prittild R, Pietinen P.
Gender, socioeconomic status and family status as determi-
nants of food behaviour. Social Science & Medicine 1998,
46: 1519-29.

Haire-Joshu D, Kreuter MK, Holt C, Steger-May K. Estimates
of fruit and vegetable intake in childhood and adult dietary
behaviors of African American women. Journal of Nutrition
Education and Bebavior 2004; 36: 309-14.

Cullen KW, Eagan J, Baranowski T, Owens E, de Moor C.
Effect of a la carte and snack bar foods at school on

https://doi.org/10.1017/51368980007000742 Published online by Cambridge University Press

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

1513

children’s lunchtime intake of fruits and vegetables.

Journal of the American Dietetic Association 2000; 100:

1482-6.

Cullen KW, Bartholomew LK, Parcel GS, Koehly L.
Measuring stage of change for fruit and vegetable con-
sumption in 9- to 12-year-old girls. Journal of Bebavioral
Medicine 1998; 21: 241-54.

Domel SB, Baranowski T, Thompson WO, Davis HC,
Leonard SB, Baranowski J. Psychosocial predictors of fruit
and vegetable intake in children. Health Education
Research, Theory, & Practice 1996; 11: 299-308.

Granner ML, Sargent RG, Calderon KS, Hussey JR, Evans AE,
Watkins KW. Factors of fruit and vegetable intake by race,
gender, and age among young adolescents. Journal of
Nutrition Education and Bebavior 2004; 36: 173-80.
Pérez-Rodrigo C, Ribas L, Serra-Majem L, Aranceta J. Food
preferences of Spanish children and young people: The
enKid Study. European journal of Clinical Nutrition 2003;
57(Suppl. 1): S45-8.

Resnicow K, Davis-Hearn M, Smith M, Baranowski T, Lin LS,
Baranowski J, et al. Social-cognitive predictors of fruit and
vegetable intake in children. Health Psychology 1997; 16:
272-6.

Vereecken CA, Van Damme W, Maes L. Measuring attitudes,
self-efficacy, and social and environmental influences on
fruit and vegetable consumption of 11- and 12-year-old
children: reliability and validity. Journal of the American
Dietetic Association 2005; 105: 257-61.

Reynolds KD, Baranowski T, Bishop DB, Farris RP, Binkley
D, Nicklas TA, et al Patterns in child and adolescent
consumption of fruit and vegetables: effects of gender and
ethnicity across four sites. journal of the American College
of Nutrition 1999; 18: 248-54.

Cullen KW, Baranowski T, Owens E, Marsh T, Rittenberry L,
de Moor C. Availability, accessibility, and preferences for
fruit, 100% fruit juice, and vegetables influence children’s
dietary behavior. Health Education & Bebavior 2003; 30:
615-26.

Wind M, de Bourdeaudhuij I, te Velde SJ, Sandvik C, Due P,
Klepp KI, et al. Correlates of fruit and vegetable consump-
tion among 11-year-old Belgian-Flemish and Dutch school-
children. Journal of Nutrition Education and Bebavior
20006; 38: 211-21.

Bere E, Klepp K. Correlates of fruit and vegetable intake
among Norwegian schoolchildren: parental and self-
reports. Public Health Nutrition 2004; 7: 991-8.

Martens MK, van Assema P, Brug J. Why do adolescents
eat what they eat? Personal and social environmental
predictors of fruit, snack and breakfast consumption among
12-14-year-old Dutch students. Public Health Nutrition
2005; 8: 1258-05.

Sandvik C, De Bourdeaudhuij I, Due P, Brug J, Wind M,
Bere E, et al. Personal, social and environmental factors
regarding fruit and vegetable intake among schoolchildren
in nine European countries. Annals of Nutrition &
Metabolism 2005; 49: 255-60.

Hearn MD, Baranowski T, Baranowski J, Doyle C, Smith M,
Lin L, et al. Environmental influences on dietary behavior
among children: availability and accessibility of fruits and
vegetables enable consumption. journal of Health Educa-
tion 1998; 29: 26-32.

Kratt P, Reynolds K, Shewchuk R. The role of availability as
a moderator of family fruit and vegetable consumption.
Health Education & Bebavior 2000; 27: 471-82.

De Bourdeaudhuij I, Yngve A, Te Velde SJ, Klepp KI,
Rasmussen M, Thorsdottir I, et al. Personal, social and
environmental correlates of vegetable intake in normal
weight and overweight 9 to 13-year old boys. International

Journal of Bebavioral Nutrition and Physical Activity 2000,

3: 37.


https://doi.org/10.1017/S1368980007000742

1514

38

39

40

41

42

43

44

45

46

47

Dadds MR, Perrin S, Yule W. Social desirability and self-
reported anxiety in children: an analysis of the RCMAS lie
scale. jJournal of Abnormal Child Psychology 1998; 26:
311-17.

Klesges RC, Haddock CK, Eck LH. A multimethod approach
to the measurement of childhood physical activity and its
relationship to blood pressure and body weight. Journal of
Pediatrics 1990; 116: 888-93.

Jago R, Baranowski T, Baranowski JC, Thompson D, Cullen
KW, Watson K, et al. Fit for Life Boy Scout badge: outcome
evaluation of a troop and Internet intervention. Preventive
Medicine 2006; 42: 181-7.

Thompson D, Baranowski T, Baranowski J, Cullen K, Jago
R, Watson K, et al. Boy Scout 5 A Day achievement badge:
outcome results of a troop and Internet intervention.
American Journal of Preventive Medicine 2007; submitted.
Bandura A. Social Foundations of Thought and Action.
Englewood Cliffs, NJ: Prentice Hall, 1986.

Domel SB, Baranowski T, Davis H, Leonard SB, Riley P,
Baranowski J. Measuring fruit and vegetable preferences
among 4th- and Sth-grade students. Preventive Medicine
1993; 22: 866-79.

Marsh T, Cullen KW, Baranowski T. Validation of a fruit,
juice, and vegetable availability questionnaire. Journal of
Nutrition Education and Bebavior 2003; 35: 93—7.
Reynolds CR, Paget KD. National normative and reliability
data for the Revised Children’s Manifest Anxiety Scale.
School Psychology Review 1983; 12: 324-6.

US Department of Health and Human Services, Center for
Disease Control and Prevention, National Center for Health
Statistics. 2000 CDC growth charts: United States [online).
Available at http://www.cdc.gov/growthcharts/. Accessed
8 July 2005.

Cullen KW, Baranowski T, Baranowski J, Hebert D, de Moor
C. Pilot study of the validity and reliability of brief fruit, juice
and vegetable screeners among inner city African-American

https://doi.org/10.1017/51368980007000742 Published online by Cambridge University Press

48

49

51

52

)l
)

MS Gallaway et al.

boys and 17 to 20 year old adults. Journal of the American
College of Nutrition 1999; 18: 442-50.

Singer J. Using SAS PROC MIXED to fit multilevel models,
hierarchical models, and individual growth models. Journal
of Education and Bebavioral Statistics 1998; 24: 323-55.
Snijders T, Bosker R. Multilevel Analysis: An Introduction to
Basic and Advanced Multilevel Modeling. London: Sage
Publications, 1999.

Cullen KW, Baranowski T, Nwachokor A, Baranowski J,
Hajek RA, Lones LA. 5 A day achievement badge for urban
Boy Scouts: formative evaluation results. Journal of Cancer
Education 1998; 13: 162-8.

Young EM, Fors SW, Hayes DM. Associations between
perceived parent behaviors and middle school student fruit
and vegetable consumption. Journal of Nutrition Education
and Bebavior 2004; 36: 2-8.

Johnson RK, Guthrie H, Smiciklas-Wright H, Wang MQ.
Characterizing  nutrient  intakes of children by
sociodemographic factors. Public Health Reports 1994; 109:
414-20.

Rogers MA, Simon DG, Zucker LB, Mackessy JS, Newman-
Palmer NB. Indicators of poor dietary habits in a high risk
population. Journal of the American College of Nutrition
1995; 14: 159-64.

Serra-Majem L, Ribas L, Pérez-Rodrigo C, Garcia-Closas R,
Pefia-Quintana L, Aranceta J. Determinants of nutrient
intake among children and adolescents: results from the
enKid study. Amnnals of Nutrition & Metabolism 2002;
46(Suppl. 1): 31-8.

Baranowski T, Baranowski ], Cullen KW, deMoor C,
Rittenberry L, Hebert D, et al. 5 a day Achievement Badge
for African American Boy Scouts: pilot outcome results.
Preventive Medicine 2002; 34: 353-63.

Ljungblad M. Some statistics [online]. Available at http://
www.scout.org/en/content/pdf/2429/Some%20statistics. pdf.
Accessed 25 May 2007.


https://doi.org/10.1017/S1368980007000742

