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Abstract

Background—Although it is a common practice to estimate dietary intake using three random
24-hour dietary recalls, some studies have suggested up to nine may be necessary to reliably
estimate usual intake in youth. Given the resulting increase in resources and participant burden,
more research is needed to determine if this method is reliable, particularly in African American
youth at increased risk for obesity and other chronic diseases.

Objective—This study estimated the reliability with which 24-hour dietary recalls measure
energy, fat, fruit, and vegetable intake in African American youth and examined how reliability
changes as a function of the number of recalls.

Design—Cross-sectional data collection across three studies

Participants/setting—Participants were African American youth (n=456, 13.28+1.86 years old,
64% girls, 31.45+7.94 body mass index) who completed random 24-hour dietary recalls (67%
completed three) conducted by research assistants using the Automated Self-Administered 24-
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hour Recall system (n=258) or registered dietitians using the Nutrition Data System for Research
(n=198).

Main outcome measures/statistical analyses—Estimates provided by multilevel models
were used to calculate the proportion of variance accounted for between individuals and the
reliability of means within individuals as a function of the number of recalls.

Results—Reliability estimates for assessing dietary outcomes using 1-3 recalls ranged from
11-62%. To achieve 80% reliability, the following number of recalls would need to be conducted:
8 for energy intake, 13 for fat intake, 21-32 for fruit intake, and 21-25 for vegetable intake.

Conclusions—The common practice of assessing dietary intake with three recalls does so with
low reliability in African American youth. Until more objective methods for reliably estimating
usual intake are developed, researchers who choose to use 24-hour dietary recalls are encouraged
to include estimates of the measure's reliability in a priori power calculations for improved
decision-making regarding number observations and/or sample size.
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Dietary intake has been linked to important health outcomes, including several of the leading
causes of death (e.g., cardiovascular disease, cancer, diabetes).! For researchers aiming to
promote the early establishment of healthy eating behaviors in populations at high risk for
obesity and other chronic diseases, the dietary patterns of African American youth are of
particular interest. Numerous randomized controlled trials have sought to improve dietary
outcomes (e.g., % of energy from fat, fruit and vegetable intake) in racially/ethnically
diverse children and adolescents and have relied on 24-hour dietary recalls to assess changes
in diet.24 Demonstrating meaningful changes in youth dietary patterns is challenging,
however, with interventions often showing null or only marginally significant effects.>6 Low
reliability of dietary measures contributes to measurement error, and in turn, reduces power
to detect effects. The present study expands on past research by examining the reliability of
random 24-hour dietary recall measures in African American youth.

The use of self-reported, 24-hour dietary recalls for estimating dietary intake has received a
great deal of previous attention.”"15 Among the well-recognized methodological challenges
associated with 24-hour recalls is the issue of reliability, defined here as the extent to which
repeated 24-hour recalls estimate usual dietary intake without error.® Low reliability is due
to both variations in diet across days as well as inaccuracy in reporting. Reliability is
important for dietary assessment because less-reliable estimates have more error and are
therefore less likely to show effects of interventions or show the influence of key important
predictors. Further, reliability estimates can help determine the number of observations
needed to account for daily variation in typical intake patterns.16:17 While collecting three
recalls from youth is a common practice in the field,2-4 it has recently been suggested by
Ollberding et al.1” that as many as six to nine recalls may be needed to estimate usual intake
in youth using 24-hour recalls with reasonably adequate reliability. The gap between what is
currently done and this recent recommendation represents a large difference in terms of cost
and participant burden, particularly for intervention and longitudinal studies that gather
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dietary data across repeated intervals. Using data across three different studies with low-
income, African American samples, and a similar analytic approach as that taken by
Ollberding et al.1?, the present study assesses the reliability of 24-hour dietary recalls for
estimating four dietary outcomes frequently assessed within randomized controlled trials
(i.e., energy, fat, vegetable, and fruit intake).

A number of statistical methods have been proposed to account for unreliability of 24-hour
dietary recalls.1819 While these methods require as few as two recalls collected on
nonconsecutive days to model usual intake, they are most applicable for estimating group
means at the population level and thus will not resolve the issue of lower power due to
unreliability. These methods also require a high degree of technical expertise, and are not
widely used, particularly within the context of examining dietary changes in randomized
controlled studies, which have largely relied on averaging across recalls.3 It is thus of high
interest to examine the reliability of commonly used practices to make appropriate decisions
regarding power and sample size calculations as well as appropriate causal inferences from
dietary intervention studies conducted with African American youth. The aims of the present
study were: (1) to determine the reliability with which 24-hour dietary recalls measure total
energy, fat, vegetable, and fruit intake in African American youth ages 10-17 years, and (2)
to examine how the reliability of 24-hour dietary recalls changes as a function of the number
of recall days across three independent studies.

Participants and Methods

Participants

Participants (n = 456) were children and adolescents between the ages 10-17 years old who
completed 24-hour dietary recalls as part of their participation in one of three studies: a
cross-sectional health assessment study (study 1),20 a family-based health promotion
intervention (study 2),21 or a family-based weight loss efficacy trial (study 3).22 All studies
were conducted in South Carolina. Participants across the three studies were recruited using
numerous strategies, including printed materials (flyers, brochures), through referrals from
local pediatrician's offices, or at community events. Youth were eligible to participate in
study 1 if they were (1) between the ages of 10-17 years old, (2) classified as overweight or
obese, defined as having a body mass index = 85! percentile for age and sex, (3) able to
speak English, and (4) without a chronic medical condition, psychiatric condition or
developmental delay. Eligible participants from study 1 who did not self-identify as African
American (n=40) were removed from the present analyses. Youth were eligible to participate
in study 2 if they were (1) African American, (2) between the ages of 11-15 years old, (3)
living with at least one parent or primary caregiver willing to participate, (4) without a
chronic medical condition, psychiatric condition or developmental delay, and (5) not already
taking part in a health or weight loss program. Finally, youth were eligible to participate in
study 3 if they were (1) African American, (2) between the ages of 11-16 years old, (3)
classified as overweight or obese, (4) living with at least one parent or primary caregiver
willing to participate, (5) living in a home with internet access, (6) without a chronic
medical condition, psychiatric condition or developmental delay, (7) not already taking part
in a weight loss program, and (8) not taking medication that would interfere with weight
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loss. Recruitment and data collection took place between 2010-2012 for studies 1 and 2 and
between 2013-2015 for study 3. See Figure 1 for a participant flow diagram for each of the
three studies. Because studies 1 and 2 were conducted at the same time, some youth (n = 27)
participated in both studies and data for these participants were shared across studies.

Protocols for the three studies were approved by the Institutional Review Board at the
University of South Carolina. Before any measures were administered, parents and youth
signed informed consent and assent documents, respectively. A team of trained measurement
staff collected measures for all participants. Measures included demographics,
anthropometric data (height, weight) and three random 24-hour dietary recalls. Participants
received a monetary incentive for completing assessments. Cross-sectional data from study 1
and baseline data from studies 2 and 3 were included in the present analyses.

Anthropometric measures—Height was measured using a stadiometer (ShorrBoard®
Infant/Child/Adult Measuring Board, Weigh and Measure, LLC, Olney, MD) and weight
was measured with a digital scale (Digital Floor Scale 880, SECA, Hamburg, Germany).
Two measures of height and weight were taken, and the average score was used in
anthropometric calculations. Body mass index and body mass index percentiles were
calculated using the Centers for Disease Control and Prevention 2000 growth reference
curves.23

Dietary Intake—Three 24-hour dietary recalls were completed for each participant and
used to estimate dietary outcomes, including total energy, fat, fruit, and vegetable intake.
Recalls were conducted on randomly assigned days determined by study staff and thus not
scheduled with participants in advance. Twenty-four hour recalls calculate intake by taking
into account detailed food descriptions including brand names, ingredients, methods of food
preparation, and portion sizes. Specific methods used to collect 24-hour recalls across the
three studies are described below.

Modified ASA24 protocol: Recalls for studies 1 and 2 were conducted using the
Automated Self-Administered 24-hour Recall system (ASA24™) developed by the National
Cancer Institute.2* ASA24 is a free online dietary interview system modeled after the
USDA's Automated Multiple Pass Method (AMPM) that systematically probes for food
descriptions, preparation methods, and portion sizes and subsequently codes food items into
nutrient intake.24-27 Preliminary examination of ASA24 suggested acceptable face validity
through food group estimates consistent with those found in the National Health and
Nutrition Examination Survey.2* Mean reported intakes of various foods on ASA24,
including fruits and vegetables, have also been similar to those reported using the AMPM in
a sample of 1,200 adults.28 More recent studies comparing ASA24 to the AMPM relative to
true (observed) intake indicate close agreement between ASA24 and standardized,
interviewer-administered recalls.2?
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Because the ASA24 youth version (*ASA24-Kids-2012;” released September 2012) was
unavailable for studies 1 and 2, administration protocols using the adult self-administered
“Beta” and “ASA24-2011” versions were modified for use with youth in these studies.
Specifically, trained and certified research assistants (the majority of whom were female and
Caucasian) contacted participants via phone on three random days (two weekdays, one
weekend day) and entered dietary information from the previous day into the automated
system on participants’ behalf in a semi-structured interview style that followed the ASA24
prompts. Prior to conducting recalls, study staff completed extensive training on ASA24,
including a detailed overview of the system, live demo, and various practice sessions.
Certification was based on achieving a minimum of 80% agreement with two standardized
menus. Participants were provided with serving size handouts and prompted by interviewers
to reference these during each recall. Interviewers were instructed to contact participants a
maximum of three times on their randomly determined days and continue calling difficult-
to-reach participants on randomly determined back-up days. Participants were always
instructed to recall the previous day's intake.

Dietitian-administered recalls: Recalls for study 3 were conducted by registered dietitians
(majority female and Caucasian) from the Diet Assessment Research Unit at the University
of South Carolina who were trained in the multiple-pass method using the Nutrition Data
System for Research (Version 2008, Released June 2008, Nutrition Coordinating Center,
University of Minnesota, Minneapolis, MN). The Nutrition Data System for Research is an
interview and food/nutrient database used to collect and code data from 24-hour dietary
recalls.30 Participants were provided with two dimensional food models to assist with
portion size estimation3! and were prompted by dietitians to reference these during each
recall interview. Dietitians contacted participants by phone on three random days (two
weekdays, one weekend day) to collect dietary information from the previous days.
Dietitians were instructed to contact participants a maximum of three times on their
randomly determined days, and participants were always instructed to recall the previous
day's intake.

Data Analyses

Data were analyzed separately by data collection method. Specifically, given the same
methodology was used to collect dietary recalls in studies 1 and 2 (modified ASA24
protocol), data from these studies were combined and analyzed together. Data from study 3
(dietitian-administered recalls) were analyzed separately. All analyses were conducted in R
(Version 3.2.2, Released August 2015, ©The R Foundation for Statistical Computing).

Multilevel modeling was used to model multiple recalls within individuals. Multilevel
models, also known as random effects models, are commonly used in bio statistical research
for modeling non-independence of observations, in this case caused by having repeated
measures data for individuals (e.g., dietary recalls nested within African American youth).32
Multilevel models are particularly well suited for answering the research questions in this
study that they partition variance into within- versus between-person components (i.e., how
much of the variance in the repeated dietary recall outcomes are due to consistency in
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participant reports over time versus random variability between individual participants’
recalls).

Before models were run, two outliers were removed from study 3: an estimate of fruit intake
equivalent to 21.57 cups on a single recall day and an estimate of vegetable intake equivalent
to 13.25 cups on a single recall day. Unconditional models with random effects (i.e., random
effects ANOVAS) were first run for each of four dietary outcomes, including (a) total energy
intake (kcals), (b) total fat intake (grams), (c) total fruit servings (cups), and (d) total
vegetable servings (cups). Using the variance estimates provided by these models, intra-class
correlation coefficients were calculated to assess how much of the variance in each of the
four dietary outcomes was accounted for between individuals using the following formula:
ICC = tgp / ( 02 + 1q0), Where T is the participant level variance and o2 is the dietary recall
level variance from the unconditional model.

By partitioning variance within and between subjects, standard approaches may be used to
determine reliability (defined in the present study as “stable levels” of specified dietary
outcomes within individuals) by measuring the true score (or parameter variance) relative to
the observed score (or total variance) of the sample means. A great advantage of this
approach is that it allows one to project how reliability would change if more or fewer
observations were collected per participant. As such, reliability of each of the participant
means (i.e., the intercepts in the unconditional model) were calculated using the following
standard formula : A= g / ((o2/n) + Tg0)32, where tqq is the participant level variance, o2 is
the dietary recall level variance from the unconditional model, and n is the number of days
of recall (used to extrapolate reliability estimates for anywhere from one recall up through
any given number of recalls).32 Estimates of variance components from this model were
used to calculate the reliability of means for each dietary outcome as the number of days of
recall increased. Up to 35 days of recall per outcome were examined to determine the
number of recalls necessary to reach 80% reliability, previously referred to as a “very good”
minimum threshold for a measure's consistency.33 This formula and the necessary variance
estimates make it possible to calculate the number of days needed for any other level of
reliability of interest to researchers. In other words, these results may be used to calculate
number of recalls needed for lower or higher targets.

Participant Demographic Characteristics

Participant demographic characteristics are summarized in Table 1. Participants were
predominantly female (64%), 13.28 + 1.86 years old and had a body mass index of 31.45
+ 7.94. Annual household income for 63% of participants was below $40K. Most
participants completed three dietary recalls (67%), with an average spread of 4.57 + 5.60
days between the first and second recall and 9.49 + 7.84 days between the first and third
recall. On average, participants reported consuming 1618.17 + 516.10 kcals, 64.11 + 23.89
grams of fat, 0.96 £ 1.01 cups of fruit, and 1.41 + 0.96 cups of vegetables.

Youth who completed recalls using the modified ASA24 protocol were younger (£= -3.06,
af=446.3, p< .01), more likely to report a lower household income (XZ =16.83,df=6,p
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<.01), consumed less vegetables (t = —8.55, df=245.57, p<.01), had fewer days between
the first and second (¢= —3.18, df=245.09, p< .01) and first and third recalls (t = -4.73, dof
=260.61. p<.01), and were more likely to complete recalls on consecutive days (X2 =
33.22, df=1, p<.01) compared to those who completed dietitian-administered recalls.

Intraclass Correlation Coefficients

For youth who completed recalls using the modified ASA24 protocol, intraclass correlation
coefficients for total energy intake (ICC=0.35), fat intake (ICC = 0.24), fruit intake (ICC =
0.11), and vegetable intake (ICC = 0.16) indicated 11-35% of the variance in the repeated
dietary recall outcomes was due to consistency in participant reports over time (i.e., the
cluster) and the remaining 65-89% of the variance in dietary outcomes was random
variability between individual participants’ recalls. That is, on any given day 11-35% of the
variance could be attributed to the participant's usual intake and 65-89% of the variance
could be attributed to measurement error and day-to-day variation. Similarly, for youth who
completed dietitian-administered recalls, intra-class correlation coefficients for total energy
intake (ICC = 0.33), fat intake (ICC = 0.23), fruit intake (ICC = 0.16), and vegetable intake
(ICC =0.13) indicated 13-33% of the variance in the repeated dietary recall outcomes was
due to the participant and the remaining 67-87% was within individuals across days.

Reliability as a Function of the Number of Recalls

See Figures 2 and 3 for illustrations of how reliability estimates varied across dietary
outcomes as a function of the number of observations (i.e., dietary recalls). Across studies,
reliability estimates for either total energy, fat, fruit, or vegetable intake ranged from 11-35%
for one recall, 19-52% for two recalls, and 27-62% for three recalls (see Table 2). To achieve
80% reliability in assessing dietary outcomes within individuals, it was estimated that the
following number of recalls would need to be conducted (see Table 3): 8 recalls for total
energy intake, 13 recalls for total fat intake, 21-32 recalls for fruit intake, and 21-25 recalls
for vegetable intake.

Discussion

The goals of this study were to estimate the reliability with which 24-hour dietary recalls
measure dietary outcomes frequently assessed within randomized controlled trials (i.e., total
energy, fat, vegetable, and fruit intake) in African American youth and to examine change in
reliability as a function of the number of recall days. Results indicated that reliability
estimates for assessing dietary outcomes for African American youth using three recalls, or
the number commonly collected in the field, were <62%. Reliability for all four dietary
outcomes increased as a function of the number of recall days and indicated that between
8-32 recalls would be necessary to achieve an acceptable level of =80% reliability for total
energy, fat, fruit, or vegetable intake. This estimate exceeds both current practices in the
field and recent recommendations and may only be feasible in select situations and/or for
select outcomes. Short-term strategies (e.g., pairing self-report with more objective data)
may mitigate the impact of measurement error, but in the long term, new technologies are
needed for more reliable dietary assessment. Overall, researchers considering the use of 24-
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hour recalls are encouraged to include estimates of the measure's reliability (such as those
provided in this paper) in their a priori power calculations for improved decision-making.

Reliability estimates calculated in this study are similar to those recently reported by
Ollberding et al.1?, indicating that they seem to be robust despite demographic differences
between study samples. Ollberding and colleagues examined the within- to between-
individual variance ratios and number of 24-hour recalls required to rank order a large
national sample of 3,473 6-17 year old multi-ethnic children and adolescents (over half of
which were in the normal weight range and only 21-25% of which were African American)
across various macro- and micronutrients, including total energy and fat intake. They found
that three to six or six to nine recalls would be necessary to rank order adolescents and
children, respectively, on usual intake with an accuracy of r = 0.8 for most nutrients. A
correlation of 0.8 was described as providing “a reasonable trade-off between accuracy and
participant burden”’ (p. 1757). Notably, however, r = 0.8 is equivalent to a reliability
estimate of only 64%. As such, although reliability estimates for three to six recalls in the
present study were similar to those reported by Ollberding et al., conclusions regarding the
number of days necessary to achieve an acceptable level of reliability differ.

While three to six recalls may be sufficient for some applications such as estimating a usual
intake distribution in a population, this low level of reliability would make it increasingly
difficult to adequately power randomized controlled trials. Kanyongo et al.3* highlight how
statistical power decreases as a function of low reliability across several statistical methods
(e.g., independent t-test, one-way ANOVA with three groups). For example, achieving power
of .8 to detect a small effect (Cohen's d = .2) with an independent t-test requires a sample
size of 309 participants and perfect reliability (r= 1.0). When reliability in this case is
reduced to .90, .80, and .70, power is also reduced to .65, .60, and .54, respectively. It is thus
not surprising that intervention effects on dietary outcomes such as total energy, fat,
vegetable, and fruit intake are difficult to detect. Overall, there are severe limitations to
relying on these type of dietary assessment methods and more research is needed in
developing new methods for reliably estimating usual intake patterns in racial minority
youth. Until objective dietary assessment methods are developed, researchers who choose to
assess diet using 24 hour dietary recalls are strongly encouraged to account for levels of
reliability when determining optimal sample sizes and/or number of observations necessary
to detect effects. Researchers using 24-hour recalls may counteract the low reliability of 24-
hour dietary recalls (and thereby increase power in their studies) in one of two ways: (1)
increasing the study sample size, and/or (2) increasing the number of observations (i.e.,
recalls) collected. If low reliability is counteracted by increasing sample size, researchers
should understand that this may result in underestimates of effect size due to unreliability. If,
however, unreliability is counteracted by increasing number of recalls, effect sizes may be
more accurate.

Considerations regarding the number of required recalls are also contingent on the dietary
outcome(s) of interest. For example, findings from the present study demonstrated that fewer
recalls were required to reliably estimate energy intake than were required for either fat, fruit
or vegetable intake. While similar results in required number of intake days across nutrients
has been observed by others7:35:36 these studies did not include fruit and vegetable intake,
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a typical target of youth dietary change interventions.# Our findings indicated that between
21-32 recalls would be required to measure usual intake of fruits and vegetables in African
American youth with at least 80% reliability, which would not be feasible in most settings.
This means that the considerable measurement error associated with collecting 2-3 or even
6-8 dietary recalls may limit researchers’ ability to detect changes in specific dietary
variables. Compared to total energy and fat intake, for which the number of required recalls
was the same across methods used in this study (i.e., modified ASA24 protocol versus
dietitian-administered recalls), the number of required recalls for fruit and vegetable intake
also demonstrated greater variability across methods. The high number of required recalls
and variability across methods highlights difficulties with obtaining reliable estimates of
fruits and vegetables in African American youth and has important implications regarding
data quality and participant burden.

Previous research indicates that as the number of recalls increases, the quality of data may
decrease.3” This decrease in quality underscores the need for research directed at developing
efficient, innovative methods that maximize the accuracy and reliability of usual intake and
simultaneously minimize participant fatigue. Some emerging technology-based methods
include digital food photography, which compares images of food consumed and discarded
to estimate energy and nutrient intake38, and automated wrist motion tracking devices that
sense periods of eating.3% While promising, these methods require further testing and
validation and are not currently available for widespread use in free-living conditions. In the
meantime, pairing 24-hour recalls with more objective measures of diet may reduce
measurement error. Increased use of statistical modeling techniques that correct for
unreliability in the estimation of usual intake using a smaller number of recalls in
combination with food frequency questionnaires may also be beneficial for some select
research questions.1819 An archived webinar series that summarizes some available
techniques is available through the National Cancer Institute (http://
appliedresearch.cancer.gov/measurementerror/). While these techniques may be more
commonly applied to the estimation of population distributions and in some cases of diet-
health relationships, extensions of the methods across a wide variety of research questions
are lacking.#9 In addition, it should be noted that these methods do not fix the problem with
low power and they remain technically advanced and difficult to utilize for many diet
researchers despite extensive documentation.

Strengths of this study include the large sample of African American youth and use of two
different data collection methods for obtaining 24-hour recall data, one of which is freely
available. Importantly, and although low cost does not outweigh poor reliability, this study
demonstrates that fairly similar levels of reliability may be achieved with a no cost
alternative. Given African American youth are at increased risk for obesity and other chronic
diseases associated with dietary intake, understanding the reliability of dietary assessment
methods in this population is important, particularly for those developing treatment and/or
preventive interventions aimed at modifying dietary intake. Reliability estimates in this
exclusively African American sample were very similar to those previously reported in a
large sample of multi-ethnic children and adolescents.1” Limitations include the availability
of only 3 dietary recalls per person, which precluded the examination of whether reliability
and data quality is impacted by additional recalls. In addition, some variability in responses

J Acad Nutr Diet. Author manuscript; available in PMC 2017 October 01.


http://appliedresearch.cancer.gov/measurementerror/
http://appliedresearch.cancer.gov/measurementerror/

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

St. George et al.

Page 10

could be due to the fact that data from studies 1 and 2 were not collected by dietary experts
and/or that the majority of data collection staff across both studies were Caucasian and thus
not culturally of the same racial group of participants. Furthermore, some research has
shown that 24-hour dietary recall reliability can be improved with modeling that includes
food frequency questionnaire data,*? which was not available in the current study. However,
many studies exclusively rely on 24-hour dietary recalls. While the current study focused on
evaluating reliability of 24-hr dietary recalls, it should be noted that there are additional
measurement error concerns including validity, or the accuracy of reported dietary
information, and systematic bias.”10 For example, gender (female) and weight status
(overweight/obese) have been associated with the under-reporting of dietary intake in
youth.#1 Similarly, studies have shown that the accuracy of dietary data may suffer when
collecting previous day rather than same-day recalls from youth.4243 Reliability and
validity, though related, represent unique psychometric properties of measures; this paper
specifically addresses reliability as it concerns the use of 24-hour dietary recalls in African
American youth.

Conclusions

Overall, findings from the present study demonstrate that current standards for assessing
usual dietary intake in youth using only three random 24-hour dietary recalls are associated
with low reliability. Low reliability, in turn, results in lower power and may help explain the
marginal or null results often observed in youth dietary intervention studies. Researchers
should include reliability estimates in a priori power calculations to make the most informed
decisions regarding the use of 24 hour recalls. Because the humber of recalls necessary for
increased reliability depends on the dietary outcomes of interest and may exceed what is
practically feasible for some outcomes, more research on innovative, objective, and efficient
methods for reliably estimating and/or statistically modeling usual intake patterns in youth is
urgently needed.
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Figure 1.

Participant flow diagram (n = 456 African American youth)
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Figure 2.

Reliability estimates for dietary outcomes based on number of observations (i.e., dietary
recalls) in African American youth who completed the modified ASA24 protocol
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Figure 3.
Reliability estimates for dietary outcomes based on number of observations (i.e., dietary

recalls) in African American youth who completed dietitian-administered recalls
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Table 1
Demographic characteristics of 456 African American youth completing 24-hour dietary recalls across three
studies
Variable Studies 1 & 2: Modified ASA24 Study 3: Dietitian-administered Total
protocol recalls
N 258 198 456
Sex
Girls 62% 67% 64%
Boys 38% 33% 36%
Age (yrs) ™ 13.02 (1.91) 13.61 (1.73) 13.28 (1.86)
Body mass index 31.02 (8.74) 32.01 (6.73) 31.45 (7.94)
Household Income -
<$10K 22% 12% 18%
$10-24 K 27% 18% 23%
$25-39K 26% 17% 22%
$40+K 22% 31% 26%
Missing 3% 22% 11%
No. Completed Recalls
0 6% <1% 4%
1 7% 7% 7%
2 24% 18% 21%
3 61% 74% 67%
4 2% 0 <1%
Spread (# days between recalls)
First and second recall o 3.66 (3.12) 552 (7.21) 4.57 (5.60)
First and third recall . 7.34(6.07) 11.59(8.76) 9.49 (7.84)
Participants with 2 consecutive recalls " 18% 1% 11%
Total energy intake (kcal) 1574.08 (530.67) 1666.20 (497.12) 1618.17 (516.10)
Total fat intake (grams) 62.35 (24.70) 66.03 (23.00) 64.11 (23.89)
Total fruit intake (cups) 0.93 (1.03) 1.00 (1.00) 0.96 (1.01)
1.00 (0.68) 1.87 (1.03) 1.41 (0.96)

*k
Total vegetable intake (cups)

Note. Values are expressed as frequencies (%) or means (standard deviations)

*
£<.05

Aok

<01
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Reliability estimates of dietary outcomes for African American youth by number of recalls commonly

collected

Table 2

Studies 1 & 2: Modified ASA24 protocol

Study 3: Dietitian-administered recalls

Dietary Outcome

Number of Recalls

Number of Recalls

1 2 3 1 2 3
Total energy intake (kcal) 35% 52% 62% 33% 50% 60%
Total fat intake (grams) 24% 39% 49% 23% 38% 48%
Total fruit intake (cups) 11% 19% 27% 16% 27% 36%
Total vegetable intake (cups) 16% 27% 36% 13% 24% 32%
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Table 3

Number of 24-hour dietary recalls required for estimating usual intake with =80% reliability in African
American youth

Dietary Outcome Studies 1 & 2: Modified ASA24 protocol  Study 3: Dietitian-administered recalls
Total energy intake (kcal) 8 8
Total fat intake (grams) 13 13
Total fruit intake (cups) 32 21
Total vegetable intake (cups) 21 25
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