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Abstract

Background—The Automated Self-administered 24-hour Dietary Assessment Tool (ASA24)
includes a highly standardized multi-pass web-based recall that, like the Automated Multiple Pass
Method (AMPM), captures detailed information about dietary intake using multiple probes and
reminders to enhance recall of intakes. The primary distinction between ASA24 and AMPM is
that the ASA24 user interface guides participants, thus removing the need for interviewers.
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Objective—The objective of this study was to compare dietary supplement use reported on self-
administered (ASA24-2011) versus interviewer-administered (AMPM) 24-hour recalls.

Design—The Food Reporting Comparison Study (FORCS) was an evaluation study designed to
compare self-reported intakes captured using the self-administered ASA24 versus data collected
via interviewer-administered AMPM recalls. Between 2010-2011, 1081 women and men were
enrolled from three integrated health care systems that belong to the National Cancer Institute
funded Cancer Research Network: Security Health Plan: the Marshfield Clinic, Wisconsin; Henry
Ford Health System, Michigan; and Kaiser Permanente Northern California, California. Quota
sampling was used to ensure a balance of age, sex, and race/ethnicity. Participants were
randomized into four groups and asked to complete two dietary recalls: 1) two ASA24s; 2) two
AMPMs; 3) ASA24 first, AMPM second; 4) AMPM first, ASA24 second. Dietary supplements
were coded using the 2007-2008 NHANES Dietary Supplement Database. Analyses used the two
one-sided test to assess equivalence of reported supplement use between methods.

Results—Complete 24-hour dietary recalls that included both dietary and supplement intake data
were available for 1076 participants (507 men and 569 women). The proportions reporting
supplement use via ASA24 and AMPM were 46% and 43%, respectively. These proportions were
equivalent, with a small effect size of less than 20%. There were two exceptions in subgroup
analyses: reported use among those 40-59 years of age and non-Hispanic blacks was higher for
ASA24 than AMPM.

Conclusions—This study provides evidence that there is little difference in reported supplement

use by mode of administration (i.e. interview- vs. self-administered recall).

Keywords
Dietary supplement; ASA24; dietary assessment; evaluation; adults

Introduction

Approximately half of US adults report consuming a dietary supplement in the previous 30
days based on data collected in the National Health and Nutrition Examination Survey
(NHANES).12 Close to one third of adults report regular use of multivitamin-mineral
supplements for the purpose of improving overall health, and nearly 20% of women report
regular use of calcium supplements for bone health.2:3 The contribution of dietary
supplements to total nutrient intake among users can be considerable, even to the point of
being potentially excessive.4 It is important to measure and include the contribution of
supplements in dietary assessment because their exclusion leads to error in estimates of total
nutrient intakes and of the proportions of sample populations meeting or exceeding
thresholds of nutrient intakes.

Food frequency questionnaires (FFQs) have traditionally been the typical method of choice
for collecting food intake data, especially in large studies. Dietary supplement intake data
are also commonly collected on frequency-type questionnaires that query respondents about
supplement types (e.g. multi-vitamin mineral, calcium containing, B-complex) and
frequency of use.’” Although valuable information regarding supplement use has been
obtained using frequency questionnaires, such as most frequently used types and
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demographic characteristics of users, it is also useful to collect supplement data using more
detailed dietary assessment instruments, such as 24-hour recalls (24-HR) to obtain total
nutrient intakes for a given day.

Using interview administered 24-HRs in large studies, with or without questions regarding
dietary supplement use, can be costly due to the reliance on trained staff to conduct and code
recalls.8 The Automated Self-Administered 24-hour Dietary Assessment Tool (ASA24), a
freely available web-based tool, was developed to make it feasible to collect multiple high-
quality recalls from large samples, eliminating the need for an interviewer.® The Food
Reporting Comparison Study (FORCS) was designed to compare reported intakes using
ASA24-2011, a self-administered recall, to intakes collected using the Automated Multiple
Pass Method (AMPM), an interview-administered recall, in a large sample of US adults.10
The main analysis examined differences in reported intakes of foods and beverages and
showed that for energy and most nutrients and food groups reported, intakes were equivalent
between ASA24 and AMPM. 10 The purpose of this secondary analysis is to evaluate
whether reporting of dietary supplement use is comparable between ASA24 and AMPM
recalls.

Methods of FORCS have been described in detail by Thompson et al.19 In brief, in 2010—
2011, 1081 men and women were enrolled from three integrated health care systems
belonging to the National Cancer Institute funded Cancer Research Network — Security
Health Plan: the Marshfield Clinic, Wisconsin; Henry Ford Health System, Michigan; and
Kaiser Permanente Northern California, California. Sites identified current users of their
online system and drew pools of age-eligible users into sampling strata defined by sex, age
(20-34, 35-54, and 55-70 years), and race/ethnicity (non-Hispanic white; non-Hispanic
black; Hispanic). Quota sampling was used to ensure balance of sex, age, and race/ethnicity.

The institutional review boards of the National Cancer Institute, Westat, Marshfield Clinic,
the Henry Ford Health System, and Kaiser Permanente Northern California, as well as the
US Office of Management and Budget approved all study procedures and informed consent
forms for this study.

Dietary intake and supplement data

All eligible participants who provided written consent were asked to complete two 24-HRs,
four to six weeks apart. Each participant was randomly assigned to one of four study groups:
Group 1 completed two ASA24 self-administered recalls; Group 2 completed two AMPM
telephone-administered interviews; Group 3 completed one ASA24 followed by one AMPM
and Group 4 completed one AMPM followed by one ASA24. Study group assignment was
balanced for sex, age, and race/ethnicity.19 All recalls were conducted without prior
scheduling to avoid potential reactivity, which can arise when participants know at the time
of eating that they will be reporting their consumption.
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Since dietary patterns tend to vary between week and weekend days, participants were asked
to complete recalls on a combination of these days. Approximately a third of participants
completed recalls on two week days; another third completed two weekend days; and the
final third reported their intakes for one week day and one weekend day.

ASA24, which was developed by the National Cancer Institute under contract with Westat, a
survey research company in Rockville, MD, is a freely available web-based tool for the
collection of dietary intake data.? ASA24 includes a progression of passes based on the
interviewer-administered AMPM, developed by the US Department of Agriculture and used
to collect 24-HR in “What We Eat in America”, the dietary interview component of the
NHANES.

AMPM is a highly standardized multi-pass interviewer-administered 24-HR that captures
detailed information about dietary intake by using multiple probes and reminders to enhance
memory and recall of reported intakes.1! Although ASA24 adapts this multiple-pass
approach, the primary distinction between it and AMPM is that the ASA24 user interface
guides participants through self-completion of a recall.

In addition to foods and beverages, both AMPM and ASA24 allowed for collection of
dietary supplement intakes for the prior 24 hours. In both cases, reported dietary
supplements were coded to the NHANES-Dietary Supplement Database 2007-08
(NHANES-DSD)2, a comprehensive database with nutrient information for approximately
5000 products reported by respondents in NHANES since 199913,

Within ASA24-2011 recalls, supplements were reported by browsing through categories
(e.g. calcium-containing) or searching for user-entered supplement names (e.g. calcium).
Included in the supplement descriptions are brand names and doses. Respondents were
prompted to select the exact or closest match to the supplement actually taken and to report
the quantity taken on the reporting day. When a respondent could not find a supplement he
or she consumed, a text box for “unfound supplements” was available, allowing the person
to type in the name or type of the supplement as well as details such as the brand name and
amount taken.

Output files for ASA24 included a free text field used to report “unfound supplements.”
These entries were reviewed. “Unfound supplements” were reported 116 times by 50 unique
participants completing ASA24 recalls. Sixty-nine supplements unfound by the user were
matched with NHANES-DSD?2 codes based on the description provided. The remaining 26
could not be matched to an NHANES-DSD!2 code and were determined to have no known
nutrient content (e.g. herbal mixtures). Twenty-one prescription or over-the-counter
medications (e.g., aspirin, Lipitor) were also excluded.

During AMPM telephone administered recalls, supplement intake was reported to the
interviewer who queried the participant regarding information on the supplement label and
matched this to an existing NHANES-DSD12 code. Known medications were not recorded
by interviewers and all supplements were coded.
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Statistical analysis

Results

Analyses focused on comparing differences in frequency of reported dietary supplement use
between 24-HR methods (ASA24 vs. AMPM) using all recalls of each method, regardless of
order of completion by a given participant. Recalls collected using AMPM were defined as
the standard by which to compare recalls collected using ASA24 because the AMPM
method is an established and validated tool used in nutrition surveillancel4. Analyses used
the two one-sided test!® for assessing equivalence between the two recall methods. To
account for the fact that some individuals completed their recalls using both methods while
others completed two recalls using one or the other method, standard errors of the
differences in proportion of reported supplement use were estimated with the delete-one
jackknife procedure, operating at the individual level. To assess the effect size, or
equivalence margin, of the difference between the AMPM and ASA24 proportion of
reported supplement use, each reporting proportion was scaled using a variance stabilizing
transformation.16 Effect sizes were defined as small (20%), medium (50%) and large
(809%)10 operationally, this is the same as examining the 90% confidence interval for the
difference between the two-scaled proportions to determine if the confidence interval falls
between * 20%, + 50% or + 80% of the differencel?.

In addition, to assess the overall prevalence of total supplement usage, four mutually
exclusive supplement categories were created using a scheme similar to that of Bailey et al?
to explore reporting of commonly reported supplement subgroups: 1) multivitamin-minerals:
supplements with at least 3 vitamins combined with at least 1 mineral; 2) vitamin C:
supplements containing vitamin C and no other vitamins or minerals; 3) calcium-containing:
supplements containing calcium, but not defined as a multivitamin-mineral; and 4) vitamin
D-containing: supplements containing vitamin D, but not defined as a multivitamin-mineral.
Multivitamin-mineral supplements are an important category because they are the most
commonly consumed supplements?, calcium and vitamin D are of interest because dietary
intakes of these nutrients are low and they are thus considered nutrients of concern for the
U.S. population,1” and vitamin C is noteworthy because it is a commonly-reported single-
nutrient supplement.2 Exploratory analyses examined equivalence between the two recall
methods in the proportions of participants reporting their use of any supplement as well as
specific supplement types. These analyses were stratified by demographic variables
including sex, age, and race/ethnicity.

All statistical analyses were performed using SAS software.18

Table 1 includes results for participants who provided at least one complete recall, defined
for these analyses as those for which both food/beverage and dietary supplement intake data
were complete. Complete dietary supplement intake data includes those who completed the
module and reported that no supplements were taken. The observed demographic
characteristics of the sample reflect the intended effects of quota sampling, with a diverse
sample in terms of sex, age, and race/ethnicity. Eighty-eight percent (n=950) of participants
completed a second recall, a completion rate for the second recall that varied little by
demographic characteristics (range= 85-92%). The total number of recalls included in
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analyses from both the first and second administrations was 2,026, with 1,004 ASA24 and
1,022 AMPM recalls.

Table 2 shows the prevalence of dietary supplement use by recall method and participant
characteristics. Equivalence testing indicated the proportion of reported supplement use
between ASA24 and AMPM are equivalent with a small effect size of less than 20%, with
two exceptions. Reported use among those 40-59 years of age and non-Hispanic blacks was
higher for ASA24 than AMPM, and the effect size slightly exceeded the definition for small.
The effect size for each sub-group is illustrated in Figure 1. The small effect sizes indicate
that if AMPM or ASA24 are used for collecting reported dietary supplement use, effects due
to mode of recall administration are likely to be small.

A similar proportion of participants reported supplement use on the first and second recall.
Fifty percent of those completing ASA24 and 47% of those completing AMPM for the first
recall reported taking any dietary supplement (data not shown). For the second recall and for
both methods of recall, 47% of participants reported taking any supplement. Among
supplement users for both methods of recall, about 80% included three or fewer individual
supplements. A small proportion of recalls included five or more supplements (10% with
AMPM and 11% with ASA24).

Exploratory results for frequency of reported use by supplement subgroups types are shown
in Table 3 for the first recall (findings for the second recall were similar; data not shown).
Among those who reported supplement use, the most commonly reported supplement
subgroup type was multivitamin-minerals, reported by a majority of participants using both
recall methods. For both recall methods; reported use of supplement, especially calcium
containing supplements, was higher among women than men, for participants aged 60 years
of age or older versus other age groups, and for non-Hispanic whites versus non-Hispanic
blacks or Hispanics.

Discussion

Previous findings from FORCS showed that for energy and most nutrients and food groups
reported, intakes were equivalent between ASA24 and AMPM.10 This secondary analysis
extends those results to the reporting of dietary supplements, finding that the proportions of
supplement users as assessed by ASA24 and AMPM were also equivalent with a small effect
size.

Although exploratory in nature, demographic patterns in the types of dietary supplements
reported using both recall methods were consistent with those observed for adults in
NHANES 2007-2010.2 For example, for both ASA24 and AMPM, the proportion of
participants reporting supplement use was higher among women than men, and higher
among those 60 years of age and older than those <60 years of age. This consistency
suggests that supplement intakes collected using ASA24 are comparable to other studies,
providing reasonable face validity. Although the results may inform hypotheses for future
work, they should be interpreted cautiously as the study was not powered to support these
tests.
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The current study highlights a distinction between interviewer-administered recalls and the
ASA24-2011. Direct communication between an interviewer and participant in AMPM and
post-data collection coding greatly reduced the prevalence of “unknown supplements.” In
ASA24, 116 reports of “unknown supplements” suggest that some ASA24 respondents had
trouble finding the supplements they consumed or distinguishing dietary supplements from
other types of medications. Knowledgeable research staff assigned appropriate codes to
these unknown supplements using the NHANES-DSD, a time-consuming task that might not
be feasible in a large-scale study. This coding helps improve frequency estimates for specific
supplement types, but the effects on estimated distributions of total nutrient intakes in a large
sample needs further investigation. In ASA24-2011 and ASA24 2014, the typing of text into
the “unknown supplement” box does not lead to the assignment of a default supplement
code, unlike the case for reporting an unfound food or beverage. The identification of this
limitation led to a new development in ASA24-2016, such that reporting of an “unknown
supplement” is followed up with questions to collect further details (e.g. categories), which
mimics the unfound foods pass and allows for default auto-coding.

Nutrient adequacy can be achieved through the appropriate intakes of a variety of foods and
beverages recommended in dietary guidelines. Nevertheless, it is clear that a large
proportion of US adults consume dietary supplements. As a result, ignoring supplement
intakes will lead researchers to underestimate total nutrient intakes, which are critical for
informing policies and programs as well as examining nutrient intakes relative to disease
risk, incidence, and/or treatment. Including the dietary supplement module as part of an
ASA24 dietary recall has the potential to improve our understanding of behaviors related to
dietary supplement use, the contributions supplements have on total nutrient intakes, and
their associations with chronic disease.

From its release in 2009 until February of 2018, ASA24 has been widely adopted for use in
more than 3,000 studies to collect close to 365,000 recall and record days. In this study, all
participants had access to the internet. An interview-administered dietary recall may be a
more suitable tool for some study designs where, for example, literacy is low or access to the
internet is a challenge. Though designed to be self-administered, the ASA24 can be used as
an interview administered tool.

FORCS is one of two studies conducted to formally evaluate the impact of mode of
administration for an interview- vs. a self-administered recall. A feeding study of 81
participants evaluated both recall modes against observed intakes and found good agreement
between reported and true intakes for ASA24 and few differences between ASA24 and
AMPM recalls.1?

Conclusion

The current analysis provides evidence that there is little difference in reported supplement
use due to the effect of the mode of administration (i.e. interview- vs. self-administered
recall). This finding supports the use of ASA24 as an affordable and efficient tool for the
collection of supplement intakes that contribute to the collection of total nutrient intakes
from food, beverages, and supplements.
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All

Sex

Age Category (years)

Race/Ethnicity

-30

Men

Women

20-39

40-59

260

Non-Hispanic White

Non-Hispanic Black

Hispanic

-10

L

10

L

L 2

20

®

L 4

L 2

L 2

30

Figure 1.

Difference and effect size between scaled prevalence? of reported dietary supplement use on
ASA24P vs, AMPM® methods, Food Reporting Comparison Study, 2011-2012 (n=1076)

@Prevalence of reported dietary supplement use was scaled using variance stabilizing

transformation.1®
bAutomated Self-Administered 24-hour Dietary Assessment Tool (ASA24)

CAutomated Multiple Pass Method (AMPM)
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Table 1

Demographic Characteristics? and Response Rate for 2"d Dietary Recall, Food Reporting Comparison Study,
2011-2012 (n=1076)

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

All participants
Sample .
n (o/?] ) Response Rate for Dietary Recall 2 (%)
Total 1076 88
Sex
Men 507 85
(47)
Women 569 91
(53)
Age range (yr)
20-39 403 86
(37)
40-59 439 88
41)
260 234 92
(22)
Race/ethnicity
Non-Hispanic white 471 90
(44)
Non-Hispanic black 366 87
(34)
Hispanic 230 86
1)
Other 9(1) 89

a -
Based only on first dietary recall
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Table 2

Observed prevalence of reported dietary supplement use by participant characteristics and recall method, Food
Reporting Comparison Study, 2011-2012 (n=1076)

Observed reporting prevalence (%)
ASA242 AMPMP

Total 46 43
Sex

Men 46 43

Women 51 51
Age Category (y)

20-39 34 34

40-59 56 50

>60 62 62
Race/ethnicity¢

Non-Hispanic

white 54 56

Non-Hispanic

black 44 38

Hispanic 45 46

aAutomated Self-Administered 24-hour Dietary Assessment Tool (ASA24)
bAutomated Multiple Pass Method (AMPM)

c . -, . .
Due to the small sample size, other race/ethnicity has not been included for comparison.
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