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Abstract
Data from a study concerning retention interval and school-meal observation on children’s dietary
recalls were used to investigate relationships of social desirability score (SDS) and body mass
index percentile (BMI%) to recall accuracy for energy for observed (n=327) children, and to
reported energy for observed and unobserved (n=152) children. Report rates (reported/observed)
correlated negatively with SDS and BMI%. Correspondence rates (correctly reported/observed)
correlated negatively with SDS. Inflation ratios (overreported/observed) correlated negatively with
BMI%. The relationship between reported energy and each of SDS and BMI% did not depend on
observation status. Studies utilizing children’s dietary recalls should assess SDS and BMI%.
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Introduction
Over the last several decades, the incidence of childhood obesity has increased dramatically
in the USA (Hedley et al., 2004) and worldwide (Wang & Lobstein, 2006). Although energy
intake is related to obesity (US Department of Health and Human Services & US
Department of Agriculture, 2005), inaccurately reported energy intake could mask the true
relationship between intake and obesity. Concerns have increased about whether school
meals contribute to childhood obesity (Ralston et al.); to investigate this, accurate
information is needed about children’s school-meal intake.

Children’s self-reports are the most feasible method for obtaining information about school-
meal intake. Children have provided 24-hour dietary recalls (24hDRs) or recalls of school-
meal intake without parental assistance for various studies (e.g., Luepker et al., 1996;
Receveur et al., 2008). Validated procedures for collecting dietary data from children are
needed.
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In dietary-reporting validation studies, reported information about some time period (e.g.,
from a 24hDR) is compared to reference information (e.g., from direct observation) about
that period, with reference information assumed as truth. When reporting accuracy is
assessed at the food-item level, items in the reference set and/or reported set are classified as
matches (items in both sets), omissions (items only in the reference set), and intrusions
(items only in the reported set) (Smith, 1991; Smith et al., 1991). Table 1 defines italicized
terms. Validation studies have identified errors, including omissions and intrusions (e.g.,
Baranowski et al., 2002), and sources of intrusions (e.g., Baxter et al., 2008), in children’s
dietary recalls.

Dietary recall accuracy may be related to such personality characteristics as the tendency to
respond in a socially desirable way. Socially desirable responding is inferred when a person
reports never performing a behavior that most people perform at least occasionally (e.g.,
gossiping), or reports always performing a behavior that most people perform usually but
omit occasionally (e.g., admitting mistakes) (Paulhus, 1991). A person with a high social
desirability score (SDS), indicating the tendency to respond in a socially desirable way, may
err systematically when responding to a variety of questions, including questions about
dietary intake (Baxter et al., 2004). A respondent with a high SDS might underreport intake
of “bad” foods and overreport intake of “good” foods (Worsley et al., 1984). Some studies
with adults, especially women, have found a negative correlation between social desirability
and dietary reporting accuracy (e.g., Hebert et al., 2002). Assessment of social desirability in
studies in which children self-report dietary intake has been recommended (Livingstone &
Robson, 2000). In the one dietary-reporting validation study of which we know that
examined children’s social desirability (Baxter, Smith, Litaker et al., 2006), SDS was not a
significant covariate for any accuracy variable concerning energy, although subsequent
analyses found that SDS correlated negatively with number of school-breakfast items
reported eaten (Guinn et al., 2008).

Dietary recall accuracy may be related to body weight or body composition. Some studies
with adults have shown that as body fatness increased, energy underreporting increased
(e.g., Johnson et al., 1998). Concerning studies with children aged six to 11 years, one study
found that energy underreporting increased among children with higher relative weight and
higher adiposity (Fisher et al., 2000), but two studies found no significant relationship
between energy misreporting and children’s body composition (Kaskoun et al., 1994;
O’Connor et al., 2001). In these three studies, parents assisted children with dietary reports
(Fisher et al., 2000; O’Connor et al., 2001) or provided reports for children (Kaskoun et al.,
1994). We know of only two validation studies that examined the relationship of children’s
dietary recall accuracy and body mass index percentile (BMI%). In one (Baxter, Smith,
Litaker et al., 2006), children with high BMI%s (≥85th percentile) omitted more energy than
children with low BMI%s (≥5th and <50th percentiles). Also, girls with high BMI%s
intruded less energy than boys with high BMI%s, but girls with low BMI%s intruded more
energy than boys with low BMI%s; girls with high BMI%s intruded the least while girls
with low BMI%s intruded the most. In the other study (Baxter, Smith, Nichols et al., 2006),
over three successive interviews, both omission rate and intrusion rate decreased for children
with healthy weights (≥5th and <85th percentiles), decreased then stabilized for children at
risk of being overweight (≥85th and <95th percentiles), and increased then stabilized for
children who were overweight (≥95th percentile).

Because school-age girls, more than boys, show concern with body size and restrain their
eating (e.g., Phares et al., 2004), reporting accuracy may differ by sex. Thus, sex differences
in studies of children’s dietary recall accuracy should be examined.
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For this article, we investigated the relationship of fourth-grade children’s accuracy for
reporting energy intake at school meals to each of SDS and BMI%. The children were
participants in a study of the effect of retention interval (time between to-be-reported meals
and interview) on recall accuracy (Baxter, Hardin, Guinn et al., 2009), and whether school-
meal observations influenced children’s 24hDRs (Baxter, Hardin, Smith et al., 2009). For
this article’s analyses, we hypothesized negative relationships between energy reporting
accuracy and each of SDS and BMI%. Because most studies that use 24hDRs lack a
validation method, recall accuracy for energy intake is unknown, and only reported energy is
available. Thus, we also investigated the relationship between fourth-grade children’s
reported energy and each of SDS and BMI%. Because the study sample consisted of two
observation-status groups—observed and unobserved children—we could determine
whether these relationships depended on observation status.

Experimental Methods
Data collection was approved by the appropriate institutional review board for research
involving humans. Written assent and consent were obtained. The sample, school-meal
observations, interobserver reliability, dietary recalls, and quality control for interviews have
been detailed elsewhere (Baxter, Hardin, Guinn et al., 2009; Baxter, Hardin, Smith et al.,
2009).

Sample and design
During the 2004–05, 2005–06, and 2006–07 school years, researchers distributed assent and
consent forms in fourth-grade classes in 17, 17, and 8 elementary schools, respectively.
Children who returned forms (two to three days later) signed by parents received small
prizes (e.g., rulers) irrespective of participation decisions. Of 2,391 children invited to
participate, 1,780 agreed. From the center 95% of the age distribution of participating
children each school year, children were randomly selected with the constraints that half
were boys and all were usual school-meal eaters. “Usual school-meal eaters” were children
who obtained school breakfast and school lunch during 1) at least four of five practice
observations conducted at the beginning of the school year and 2) at least four of five
previous observations as data collection progressed throughout the school year. In the final
sample of 555 children (96% Black), 374 children were observed eating two school meals
(breakfast, lunch) and interviewed to obtain a 24hDR, and 181 children were interviewed
without having been observed. Assignment to observation-status group was random, subject
to the constraint that two-thirds of children were observed; within observation-status groups,
children were randomized to one of six conditions created by crossing two target periods
(prior-24-hour; previous-day) with three interview times (morning; afternoon; evening).
Data collection continued until each condition had 62 or 64 observed children (half boys)
and 30 or 31 unobserved children (half boys) (Baxter, Hardin, Guinn et al., 2009; Baxter,
Hardin, Smith et al., 2009).

Observations
To obtain reference information for observed children, researchers conducted school-meal
observations according to written procedures used previously (e.g., Baxter, Smith, Litaker et
al., 2006). Each observer watched one to three children simultaneously during entire meal
periods; children sat according to their school’s typical arrangement. Observers noted foods
and amounts eaten in servings of standard school-meal portions.

Interobserver reliability (IOR) was assessed at least weekly throughout data collection. For
an IOR assessment, a pair of observers independently watched the same child at breakfast or
lunch. A child who was observed for IOR assessment was not interviewed to obtain a recall
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concerning that meal. Results from IOR indicated satisfactory agreement (mean agreement
>90%) between pairs of observers to within one-fourth serving on amounts observed eaten
(Baxter, Hardin, Guinn et al., 2009).

No school-meal observations were conducted in schools of children in the unobserved group
during the target periods about which such children were to be interviewed.

Interviews
To obtain reported information, non-observing researchers (blinded to children’s
observation status) conducted interviews that followed written multiple-pass protocols
described elsewhere (Baxter, Hardin, Guinn et al., 2009). The interviewer then administered
14 social desirability items (see Table 2, footnote b), a subset of the 46-item Children’s
Social Desirability scale (Crandall et al., 1965) identified by Baxter and colleagues (2004) as
sufficiently measuring the same construct as the entire scale. Crandall and colleagues, in
developing the Children’s Social Desirability Scale, found Spearman-Brown-corrected split-
half reliabilities ≥0.82 for third- to twelfth-grade children, and one-month test-retest
reliabilities ≥0.85 (Crandall et al., 1965; Strickland, 1977).

Interviews were audio-recorded and transcribed. Each interviewed child was mailed a $20
check.

Quality control was assessed for each interview using established procedures (e.g., Baxter,
Smith, Litaker et al., 2006). Only interviews that passed quality control were analyzed
(Baxter, Hardin, Guinn et al., 2009; Baxter, Hardin, Smith et al., 2009).

Weight/height measurements
In the spring of each school year, researchers used established procedures (Lohman et al.,
1988; Maternal and Child Health Bureau) to measure children’s weight (to the nearest 0.10
pound) with digital scales and height (to the nearest 0.125 inch) with stadiometers in
duplicate (after repositioning the child). If the two weights and/or heights were not within
0.25 pounds and/or 0.25 inches, respectively, a third measurement was taken. If two
measurements were taken, their average was used for analyses; if three measurements were
taken, the average of the closest two was used.

For all researcher pairs, inter-rater reliability was assessed daily on a random sample of
≥10% of children; intraclass correlations exceeded 0.99 for weight and for height.

Using age in months at time of measurement, sex-specific BMI-for-age growth charts for
youth were used to determine each child’s BMI% (Centers for Disease Control and
Prevention, 2009; Kuczmarski et al., 2002).

Analyses
Analyses were restricted to reports of school meals. According to criteria used previously
(e.g., Baxter, Smith, Litaker et al., 2006) and applied consistently to all recalls, meals in
children’s 24hDRs were treated as referring to school meals (see Table 2, footnote a).

As done previously (e.g., Baxter, Smith, Litaker et al., 2006), qualitative labels used to
record observed and reported information were assigned numeric values as none=0.00,
taste=0.10, little bit=0.25, half=0.50, most=0.75, all=1.00, or as the actual number of
servings if >1.00 serving was observed and/or reported eaten. For reference and reported
items, information about energy (in kilocalories) for standard school-meal portions was
obtained from the Nutrition Data System for Research (Nutrition Coordinating Center,
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University of Minnesota, Minneapolis, MN) or the school district’s nutrition program.
Quantified servings were multiplied by per-serving energy values.

To assess recall accuracy for energy intake for observed children, we calculated three
measures: report rate, correspondence rate, and inflation ratio (Baxter, Guinn et al., 2009;
Baxter et al., 2007a, 2007b; Smith et al., 2007). Recent analyses (Baxter, Guinn et al., 2009;
Baxter et al., 2007a, 2007b; Smith et al., 2007) have shown that separating report rate into
correspondence rate and inflation ratio provides insight into dietary recall accuracy.

For each of the three measures, a mixed-model analysis of variance was conducted with
SDS and BMI% as explanatory variables. For each measure, the full model included
adjustments for sex and for the SDS-x-sex, BMI%-x-sex, and SDS-x-BMI%-x-sex
interactions. Because the original study showed that recall accuracy for items and energy
consumed at school meals by observed children deteriorated as the retention interval
increased (Baxter, Guinn et al., 2009; Baxter, Hardin, Guinn et al., 2009), results were
adjusted for target period, interview time, and their interaction. Because none of these
adjustments was significant, we estimated a model for each measure with only SDS and
BMI% as explanatory.

To calculate reported energy for each child, we summed reported amounts for energy across
the items the child reported having eaten for the target period’s school meals.

The original study showed that the number of reported items and reported energy for school
meals did not differ by observation status (Baxter, Hardin, Smith et al., 2009). For this
article, a regression model for reported energy included observation-status group, SDS, and
BMI% as explanatory, and adjustments for sex and for the SDS-x-BMI%, SDS-x-sex, BMI
%-x-sex and SDS-x-BMI%-x-sex interactions, and for all two- and three-way interactions
and the four-way interaction involving observation-status group, sex, SDS, and BMI%.
Results also were adjusted for target period, interview time, and their interaction. After
fitting this model, non-significant (P>0.05) terms were removed, and a final model with
observation-status group, SDS, and BMI% was estimated. An equivalence test on adjusted
means (Wellek, 2002) was then conducted to evaluate equivalence of observation-status
groups. Analyses were conducted using Stata (10.0, Stata, Inc., College Station, TX) and
SAS (9.0, SAS Institute, Inc., Cary, NC).

Results
Only data from children who met criteria for reporting both school meals and for whom we
had SDS and weight/height measurements were analyzed. Thirty-nine observed and 22
unobserved children failed to meet criteria for reporting both school meals. Due to
interviewer error, we had no SDS for 1 observed child. Seven observed children and 7
unobserved children were absent during weight/height measurements. Thus data were
analyzed from 327 observed and 152 unobserved children.

Table 2 presents descriptive statistics for SDS and BMI% by observation-status group and
sex.

None of the correlations between SDS and BMI% differed significantly from zero. For
observed children, these correlations were −0.10 (P=0.079) overall, −0.11 (P=0.178) for
girls, and −0.09 (P=0.276) for boys. For unobserved children, these correlations were 0.05
(P=0.559) overall, 0.06 (P=0.586) for girls, and 0.02 (P=0.839) for boys. For all children
combined, these correlations were −0.05 (P=0.254) overall, −0.06 (P=0.371) for girls, and
−0.05 (P=0.462) for boys.
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Report rates were negatively related to SDS and BMI% (regression coefficient for SDS=
−2.64, P=0.002; regression coefficient for BMI%= −0.36, P=0.001). Means in Table 3
illustrate these relationships. Larger report rates can be due to larger numerators (reported
energy) or smaller denominators (observed energy) or both. Table 3 shows that SDS
correlated negatively with reported energy (regression coefficient= −10.62, P=0.030) but did
not correlate significantly with observed energy (regression coefficient=4.76, P=0.271),
whereas BMI% correlated positively with observed energy (regression coefficient=2.08,
P<0.001) but did not correlate significantly with reported energy (regression coefficient=
−0.04, P=0.955).

Correspondence rates were negatively related to SDS (regression coefficient= −1.17;
P=0.010; see Table 3). No significant relationship was found between BMI% and
correspondence rates (regression coefficient=0.02; P=0.782).

Inflation ratios were negatively related to BMI% (regression coefficient= −0.38; P<0.001;
see Table 3). No significant relationship was found between SDS and inflation ratios
(regression coefficient= −1.47; P=0.079).

Analysis of reported energy showed no significant effect of observation-status group
(P=0.396) or of BMI% (P=0.305); however, a significant relationship was found between
reported energy and SDS (regression coefficient= −9.55, P=0.019). An equivalence test
showed that relationships between reported energy and BMI%, and between reported energy
and SDS, were statistically equivalent within a small effect size window (0.2 standard
deviation) for the observation-status groups (P<0.0001).

Discussion
We investigated the relationship of children’s accuracy for reporting energy intake at school
meals to SDS and BMI%. For report rates, results were as hypothesized for SDS and BMI%.
For correspondence rates, results were consistent with our hypothesis concerning SDS—as
SDS increased, children tended to report less of the observed school-meal energy intake, that
is, their reporting accuracy for energy intake decreased; however, our hypothesis concerning
BMI% was not substantiated. For inflation ratios, the finding that as BMI% increased,
children’s falsely-reported energy intake for school meals decreased, was contrary to our
hypothesis, and our hypothesis concerning SDS—was not substantiated.

The finding that inflation ratios correlated negatively with BMI% is similar to results for
intruded energy from another validation study with fourth-grade children (Baxter, Smith,
Litaker et al., 2006). Also, secondary analyses (Guinn et al., 2008) from that study found
that, for school breakfast, items reported eaten were less likely to be intrusions for boys with
low BMI%s (≥5th and <50th percentiles) than for boys with high BMI%s (≥85th percentile),
girls with high BMI%s, and girls with low BMI%s. Additionally, for school breakfast, for
amounts reported eaten for intrusions, there was an interaction of BMI%-group and sex, and
an interaction of BMI%-group, sex, and SDS; compared to girls with low BMI%s, as SDS
increased, amounts reported eaten for intrusions increased for boys with high BMI%s and
decreased for girls with high BMI%s. For school lunch, amounts reported eaten for
intrusions were smallest for girls with high BMI%s.

We found no correlation between SDS and BMI% that differed significantly from zero. This
differs from findings from a non-validation study with 24hDRs by 8- to 10-year-old girls for
which the correlation between SDS and BMI was large and negative (Klesges et al., 2004);
however, that study apparently used BMI, not BMI%.
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When the numerator and denominator of report rate for observed children were investigated
separately, results indicated that observed energy (but not reported energy) at school meals
correlated positively with BMI%. Although this is intuitively sensible, to our knowledge, a
similar result has been published only by Baxter, Smith, Litaker et al. (2006) who found that
more energy was observed eaten at school meals by children with high BMI%s than children
with low BMI%s.

For children analyzed for this article, the relationships between reported energy and SDS,
and between reported energy and BMI%, were not influenced by observation, so
conclusions about these relationships from validation studies using school-meal observations
should generalize to studies with comparable children but for whom school-meal
observations are not conducted.

In a study of fourth-grade children (74% Black) in another school district (Baxter et al.,
2004), the mean of the 14 social desirability items (administered as part of the 46-item
Children’s Social Desirability Scale) was close to the mean of the 14 items administered as a
stand-alone scale for this article. The mean BMI% for children analyzed for this article was
similar to the mean BMI% of fourth-grade children (54% Black) in five previous studies in
another school district (Guinn et al., 2007). As in three studies with fourth-grade children in
another school district (Baxter et al., 2007a, 2007b; Smith et al., 2007), children analyzed
for this article were observed to have consumed more energy at school meals than they
reported.

Although full models in our analyses included adjustments for sex, it was not significant in
any model.

The data analyzed for this article had some limitations. Weight and height were not
measured on the interview day, so BMI% might have changed in the time span between the
interview day and measurement day; this time span ranged from 0 to 155 days (mean
[standard deviation]=78.5 [45.5]). Results concerning accuracy are for the school-meal parts
of dietary recalls rather than an entire 24-hour period. Test-retest reliability for the 14 social-
desirability items as a stand-alone scale is unknown. The sample was homogeneous with
respect to age and race/ethnicity.

The data analyzed for this article had several strengths. Recalls were obtained without
parental help, permitting investigation of relationships between children’s dietary recall
accuracy, children’s SDS, and children’s BMI%. Reference information was obtained by
direct observation, permitting differentiation of correctly and incorrectly reported items and
amounts.

These results have implications for dietary research with children. First, because children’s
SDS and BMI% may be related to dietary reporting accuracy, these variables should be
measured in studies that utilize dietary recalls. Second, relationships between reported
energy and SDS, and between reported energy and BMI%, were statistically equivalent in
the two observation-status groups; thus, conclusions about these relationships from
validation studies using school-meal observations are generalizable to comparable children
who have not been observed. Finally, in validation studies, report rates do not permit
adequate assessment of the relationship of dietary recall accuracy with other variables;
correspondence rates and inflation ratios, which are distinct aspects of recall accuracy,
should be used.
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Table 1

Definitions of terms in alphabetical order (Baxter, Guinn et al.; Baxter et al., 2007a, 2007b; Smith et al., 2007)

Correspondence rate for energy: This is the percentage of total observed energy that was reported correctly. It was calculated for each child
as: [(total corresponding energy from matches)/(total observed energy)] × 100. It is a genuine measure of reporting accuracy that is sensitive to
reporting errors. It has a lower bound of 0% (indicating that no observed items were reported eaten). It has an upper bound of 100% (indicating
that all observed items and amounts were reported correctly). Larger values indicate better reporting accuracy. Correspondence rate equals
report rate minus inflation ratio.

Corresponding energy from matches: For each match, this is the smaller of reported and observed energy (or reported energy if it is equal to
observed energy).

Inflation ratio for energy: This is a non-negative augmentation to correctly reported energy that is based on incorrect reporting. It was
calculated for each child as: {[(total overreported energy from matches) + (total overreported energy from intrusions)]/(total observed energy)}
× 100. It is a measure of reporting error. It has a lower bound of 0% (indicating that there were no intrusions and that no amounts of matches
were overreported). It has no upper bound (because there is no limit on what a person can report). Smaller values indicate better reporting
accuracy. Inflation ratio equals report rate minus correspondence rate.

Intrusion: This is a food item that was not observed eaten but was reported eaten in some nonzero amount for that meal.

Match: This is a food item that was observed eaten in some non-zero amount and was reported eaten in some non-zero amount for that meal.

Omission: This is a food item that was observed eaten in some non-zero amount but was not reported eaten for that meal.

Overreported energy from intrusions: For each intrusion, this is the entire amount of reported energy.

Overreported energy from matches: For each match, this is the amount of energy by which reported energy exceeds observed energy (or zero
if reported energy is less than or equal to observed energy).

Report rate for energy: This is the reported percentage of observed energy. It was calculated for each child as: [(total reported energy)/(total
observed energy)] × 100. It is a conventional measure of reporting accuracy which disregards reporting errors. It has a lower bound of 0%
(indicating nothing was reported). It has no upper bound (because there is no limit on what a person can report). Traditional interpretation is that
values close to 100% indicate high reporting accuracy, values greater than 100% indicate overreporting, and values less than 100% indicate
underreporting. Report rate equals correspondence rate plus inflation ratio.

Total observed energy: For each child, this was the sum of (total corresponding energy from matches) + (total unreported energy from
matches) + (total unreported energy from omissions).

Total reported energy: For each child, this was the sum of (total corresponding energy from matches) + (total overreported energy from
matches) + (total overreported energy from intrusions).

Unreported energy from matches: For each match, this is the amount of energy by which observed energy exceeds reported energy (or zero if
observed energy is less than or equal to reported energy).

Unreported energy from omissions: For each omission, this is the entire amount of observed energy.
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Table 2

Descriptive statistics for fourth-grade children’s social desirability scores (SDS) and body mass index
percentiles (BMI%) by observation-status group (observed, unobserved) and sex a

Observed children (n = 327) Unobserved children (n = 152)

Boys (n = 164) Girls (n = 163) Boys (n = 77) Girls (n = 75)

SDS b

Mean [standard deviation] 7.6 [3.3] 8.0 [3.4] 8.0 [3.6] 8.4 [3.0]

 Q1 5.0 5.0 5.0 6.0

 Median 7.0 8.0 8.0 8.0

 Q3 10.0 11.0 10.0 11.0

BMI% c

Mean [standard deviation] 75.7 [25.3] 74.5 [26.8] 69.1 [28.5] 72.8 [26.8]

 Q1 58.8 59.8 48.2 58.1

 Median 85.2 84.4 76.9 82.6

 Q3 97.4 96.8 94.0 95.4

a
Results presented are for 327 observed and 152 unobserved children who met the criteria for reporting both school meals, and for whom we had

SDS and height/weight measurements. Meals in children’s 24-hour dietary recalls were treated as referring to school meals only if children
identified “school” as the location, referred to breakfast as “school breakfast” or “breakfast”, referred to lunch as “school lunch” or “lunch”, and
reported mealtimes to within one hour of scheduled mealtimes (Baxter, Hardin, Guinn et al., 2009; Baxter, Hardin, Smith et al., 2009).

b
SDS could range from 0 to 14, with higher scores indicating a higher tendency toward socially desirable responding. The 14 items were scored by

giving one point to each item where the child’s answer matched the socially-desirable answer. The 14 social desirability items (and socially
desirable answer) were (Baxter et al., 2004): 1. Have you ever felt like saying unkind things to a person? (No)
2. Are you always careful about keeping your clothing neat and your room picked up? (Yes)
3. Do you sometimes feel like staying home from school even if you are not sick? (No)
4. Do you ever say anything that makes somebody else feel bad? (No)
5. Are you always polite even to people who are not very nice? (Yes)
6. Sometimes, do you do things you’ve been told not to do? (No)
7. Do you always listen to your parents? (Yes)
8. Do you sometimes wish you could just play around instead of having to go to school? (No)
9. Have you ever broken a rule? (No)
10. Do you sometimes feel angry when you don’t get your way? (No)
11. Do you sometimes feel like making fun of other people? (No)
12. Do you always do the right things? (Yes)
13. Are there sometimes when you don’t like to do what your parents tell you? (No)
14. Do you sometimes get mad when people don’t do what you want them to do? (No)

c
Sex-specific BMI-for-age growth charts for youth ages two to 20 years were used to determine each child’s BMI% (Centers for Disease Control

and Prevention; Kuczmarski et al., 2002).
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