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CHAPTER 1. LITERATURE REVIEW
Background:

The use of dietary supplements has become a common practice in the United
States (Balluz et al., 2000). As much as $1.3 to $1.7 billion are spent on vitamin and
mineral supplements annually. It is possible for dietary supplements, specifically vitamin
and mineral supplements, to contribute larger amounts of some nutrients to the diet than
natural food sources (Patterson et al., 1998a). National studies indicate that dietary
supplement use is higher among women than men (Radimer et al, 2004).

While there are a number of surveys assessing dietary supplement use in adults,
surveys of children are more limited. Additionally, national studies are not likely to be
representative of the diverse ethnicities present in the population of Hawai‘i because the
minority populations of interest in national studies typically do not include Asians and
Pacific Islanders.

Dietary supplement use in Native Hawaiians aged 45-75 has been reported at 53%
(Foote et al., 2003). This is 10% higher than the prevalence of use reported by NHANES
111 during the same timeframe for the U.S. adult population (Balluz et al., 2000).
However, dietary supplement use tends to increase with age, so it is unknown whether the
prevalence of dietary supplement use among older Native Hawatians corresponds to use
among younger women and children, as no studies of dietary supplement use have been
conducted for the younger population.

The current study primarily collected data for women and children. Therefore,
the literature review will focus primarily on these population groups. This literature
review examines issues related to dietary supplement data collection, current knowledge
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regarding dietary supplement use among women and children, environmental factors
related to dietary supplement use, and characteristics of dietary supplement users.

Collection of Dietary Supplement Data;

In order to have a complete assessment of the nutrient content of the diet,
information regarding the intake of dietary supplements should be collected. Block et al.
examined data from the second National Health and Nutrition Examination Survey, 1976-
1980 (NHANES II) and the National Health Interview Survey (NHIS), 1987 to determine
the contribution of both fortified foods and dietary supplements to the intake of vitamin C
and E (Block et al., 1994). Block et al. (1994) found that the omission of fortified foods
and dietary supplements in the estimate of vitamin intake from a questionnaire would
have omitted two of the top three contributors to vitamin C and E intake. The errors in
estimates of intake were even greater if one did not distinguish between
multivitamin/mineral supplements and single nutrient supplements because the single
nutrient supplements were often in amounts 10-20 times higher than the
multivitamin/mineral supplements.

A study conducted by Patterson et al., also found that a distinction between
multivitamin/mineral supplements and single nutrient supplements is critical for accurate
assessment (Patterson et al., 1998a). In this study, calcium supplements provided the best
example of the need for distinction between multivitamin/mineral and single nutrient
formulas. Only 10% of the study participants reported taking single calcium
supplements, while over 20% took calcium mixed with vitamin D, magnesium and/or
zinc, Collecting data about the use of calcium in only single nutrient supplements would
have potentially omitted those supplements containing both calcium and other nutrients.
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Failure to collect complete information on the amounts of vitamins and minerals
derived from dietary supplements can result in estimates of intake that are very different
from tissue concentrations (Block et al., 1994), These studies indicate the importance of
thoroughly evaluating the use of dietary supplements in order to correctly quantify
nutrient intakes.

The method used to collect dietary supplement intake data is an important
consideration for accuracy of nutrient intake assessment. Epidemiologic studies typically
use personal interviews or self-administered questionnaires to assess intake of dietary
supplements because these are typically the most cost effective methods of collection for
large-scale dietary studies (Patterson et al., 1998a).

Patterson et al. compared the collection of dietary supplement information using a
telephone interview and seif-administered questionnaire with data from the labels of
dietary supplement bottles to determine which method provided the most accurate data.
The study found that participants were able to recall from memory the type and dose of
supplements that they take. However, there was some confusion regarding the distinction
between multivitamin/mineral and single nutrient supplements. Correlation coefficients
comparing vitamin and mineral intake from the interview or questionnaire with that from
the supplement labels varied from 0.76 for vitamin C to 0.08 for iron, with an average of
0.5. This indicates that the interview and questionnaire were inconsistently estimating
the nutrient intake from dietary supplements.

Another study by Patterson et al. compared the use of a simplified dietary
supplement inventory to a collection of supplement label information (Patterson et al.,
1999). The simplified inventory captured exact information for a specified subset of
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nutrients while amounts of other nutrients were imputed from the dose found in
multivitamin/mineral supplements. Correlation coefficients were high for those nutrients
for which exact information was captured on the simplified inventory. However,
correlation coefficients for nutrients for which assumptions were made using
formulations of multivitamin/mineral supplements ranged from good to poor. Though
the collection of supplement label information may be burdensome for large dietary
studies, it appears to be the most accurate method of data collection.

A limitation of the estimation of dietary supplement intake data is the inaccuracy
in assumptions regarding the composition of multivitamin/mineral supplements. For
example, many multivitamins thought to be without minerals may often contain iron and
the amounts of vitamins and minerals in a supplement may vary widely (Patterson et al.,
1998a). As Patterson et al. (1999) found, the accuracy of imputed nutrients for
multivitamin/mineral formulas can differ depending on the nutrient in question. Park, et
al. (2006) also found the vitamin and mineral content varied widely among supplements
and that more detailed data collection along with specific default nutrient profiles
provided more accurate estimates of nutrient intake than a single default nutrient profile.
Potential inaccuracy in assumptions regarding the composition of multivitamin/mineral
supplements supports the need to collect supplement label information as the gold
standard for accurate dietary supplement intake data.

Another limitation to the collection of dietary supplement intake data is the
potential error by interviewers (Patterson at al., 1999). When information is collected by
interviewers, it is possible to misclassify products or make errors when recording dose,
frequency, or duration of use. For example, product instructions may indicate that six
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pills per day should be taken while the amount of nutrients listed on the supplement facts
label is for a dose of 2 pills. In addition, the amount of a nutrient may be listed in
different units on different products, such as mg versus [U. Employing experienced
nutritionists, providing extensive training, and the use of computerized entry systems
with programmed prompts and quality checks are some possible means of decreasing the
problems attributed to human error in dietary supplement data collection (Patterson et al.,
1999).

An additional consideration for collecting data on dietary supplement intake is the
time frame of assessment. For epidemiologic studies, assessment of long-term dietary
intake is generally of most interest, although many studies only assess current use of
dietary supplements (Patterson et al, 1998b). Dietary supplement use is a behavior that
may be intermittent. For example, an individual may only take a product when they feel
a decline in health (Block et al., 1994). In addition to possible changes in an individual’s
behavior regarding the frequency and type of product consumed, it is also possible to
have changes by the manufacturer in the product type and formulation (Patterson et al.,
1998b). A well maintained database of dietary supplement products is necessary to
record the exact name, brand, dosage and formula of the supplement and to capture any
changes over time (Patterson et al., 1998a).

Studies have been conducted to compare methods of collecting and estimating
dietary supplement intake over different time frames. Patterson et al. compared two
types of estimates of long-term exposure to nutrients from dietary supplements: a
measure of average intake over the previous 10 years and a surrogate based on current
intake (Patterson et al., 1998b). Estimates of current daily intakes for nutrients from
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dietary supplements were generally twice the average daily dose over the previous ten
years, indicating that even an accurate assessment of current intake will not provide an
accurate estimate of long-term use. Reasons cited by the authors for variability of dietary
supplement use over time included changes in; type of product consumed, number of
years product was taken, product formulation or dose, and frequency of consumption.

Murphy et al. (2002) compared dietary supplement intake over 2-4 years using
two methods of assessment; a questionnaire, which was administered twice, and three,
24-hour dietary recalls. Recall results indicated a smaller percentage of participants
reporting use of dietary supplements on the recalls than on the questionnaires. The
recalls recorded only those dietary supplements consumed on the particular day in
question. Therefore, they were more likely to miss information for dietary supplements
taken less frequently. While the questionnaire captured more dietary supplement use
overall, it was more likely to miss the use of products that were not specifically queried.

For studies in which long-term nutrient intake is of interest, multiple measures of
intake of dietary supplements will likely be the most useful assessment. Additionally,
including detailed questions regarding particular nutrients of interest will help provide
more accurate estimates of intake.

National studies including NHANES and NHIS have tracked dietary supplement
use over many years (Balluz et al., 2000; Millen et al., 2004). The NHANES and NHIS
assess dietary supplement usage over the previous month and previous 12 months,
respectively. This allows for both daily and less frequent dietary supplement use to be

captured.



Dietary Supplement Use by U.S. Women and Children:

The use of dietary supplements has become a common practice in the United
States. Although vitamin and mineral products make up the largest part of the dietary
supplement market, sales of herbals and botanicals have also been increasing (Nesheim,
1999). In 1997, sales of herbals and botanicals represented 33% of the market.

Information regarding the use of dietary supplements by the U.S. adult population
has been collected by several national studies including; the National Health and
Nutrition Examination Survey (NHANES), the National Health Interview Survey
(NHIS), the Continuing Survey of Food Intakes by Individuals (CSFII), and the Slone
Survey.

The NHANES is designed to monitor the health and nutritional status of the U.S.
population (Radimer et al., 2004). It is a cross-sectional survey in which a nationally
representative sample of the U.S. population is selected. Ethnic groups included in the
survey are non-Hispanic white, non-Hispanic black, Mexican American, or other. The
most recently published results regarding supplement use are from NHANES 1999-2000.

A total of 4,880 adults, age 20 years or older, took part in the 1999-2000 survey.
Survey participants were asked if they had taken any vitamins, minerals, or other dietary
supplements in the previous month. If participants reported taking a product, they were
further questioned about how long they had been taking the product, how often, and how
much they took.

Fifty-two percent of the study participants reported taking a dietary supplement in
the previous month. In general, supplement use was higher in women (57%) than men
(47%), and higher in non-Hispanic whites than in Mexican Americans and non-Hispanic
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blacks. Multivitamin/mineral formulas were the most frequently reported products (35%)
followed by vitamin E (12.7%), vitamin C (12.4%), and calcium (10.4%). Almost half of
supplement users took only one supplement (47%), although the average number of
supplements taken increased with age.

In general, comparison of the results of NHANES 1999-2000 with previous
NHANES surveys indicates supplement intake is increasing in the U.S, population
(Radimer et al., 2004). This trend of increasing intake is also seen specifically among the
female population. The prevalence of supplement intake for women was 40%, 44%, and
57% in NHANES II, III and 1999-2000, respectively (Koplan et al., 1986; Balluz et al.,
2000; Radimer et al., 2004). While the intake of supplements is increasing among
women in general, use among women of childbearing age does not appear to be
increasing as dramatically. Supplement use for women age 18-50 years in NHANES II
was 38% (Koplan et al., 1986). The prevalence rate for women 20-39 years in NHANES
III was 44% and the results of NHANES 1999-2000 were almost the same, 43% (Balluz
et al., 2000; Radimer et al., 2004).

The NHIS has been conducted annually since 1957 to obtain health and nutrition
information on the U.S. population (Millen et al., 2004). In 1987, 1992 and 2000 the
NHIS included a supplemental questionnaire to collect data on variables of interest for
cancer control research, The information collected by this questionnaire included
frequency of intake for multivitamins/minerals, vitamin A, vitamin C, vitamin E and
calcium supplements over the previous year. 1n 1987, the survey also collected

information on the number of pills taken per day and the pill dosage. The questionnaire



in 2000 also collected the frequency of use of non-vitamin or non-mineral supplements,
although it did not collect information about dosage.

A total of 32,374 adults responded to the supplemental questionnaire in 2000
(Millen et al., 2004). Fifty-one percent of the population reported taking supplements in
the previous year. In general, a larger percentage of women consumed vitamin and
mineral supplements than men. Non-Hispanic whites had the highest frequency of use
regardless of sex or age. When compared to the 1987 survey, the use of any type of
supplement in the general population was approximately the same in 2000. However, use
of multiple vitamin/mineral supplements during the previous year increased significantly
from 17.4% in 1987, to 19.3% and 27.9% in 1992 and 2000, respectively. In addition,
the percent of people reporting daily supplement intake also increased from 23% in 1987
and 1992, to 34% in 2000. Daily use of any vitamin or mineral supplement, specifically
in females, increased from 27% in 1987 and 1992, to 38% in 2000.

The CSFII was first conducted in 1985 to collect periodic information on
consumption and nutrient intakes of individuals in the U.S. population (Tippett and
Cypel, 1998). The most recently published results are for the 1994-1996 survey, which
was the last data collection before it was merged with NHANES. In comparison to
earlier surveys, the 1994-1996 survey included a larger sampling of the low-income
population, young children, and the elderly. Results from the 1994-1996 CSFII indicated
46.8% of participants consumed some type of vitamin or mineral supplement (USDA,
1998). More females age 20 and over consumed dietary supplements than males, 55.8%

and 41.9%, respectively. Multivitamins were most frequently consumed (20.7%)



followed by multivitamins with iron or other minerals (16.8%), and single nutrient
supplements (15.3%).

Another survey of dietary supplement use in the U.S, adult population is the Slone
Survey. The objective of the study is to provide information on use of medications,
vitamins and minerals, and herbal supplements in the U.S. (Kaufiman et al., 2002). The
Slone survey is an ongoing telephone survey conducted in the 48 contiguous states and
the District of Columbia. The use of medications and dietary supplements over the
previous week is assessed. Forty percent of the 2,590 individuals age 18 or older who
were surveyed in 1998-1999 reported taking a vitamin or mineral supplement in the
previous week. The use of multivitamins was most common (26%) followed by vitamin
E (10%), vitamin C (9.1%) and calcium (8.7%). Dietary supplement use was higher
among women and middle age to older adults. Among women 18-44 years, the use of
multivitamins was most common (25%) followed by calcium (6%), vitamin C (5%), and
vitamin E (4%).

An important issue to note when reviewing these studies is that it is difficult to
make comparisons among the results due to differences in the duration of the studies,
type of supplement information collected, method of collection, and different age groups
(Radimer, 2005). Different methodologies will have different advantages and limitations
and potentially provide different results. If the intention is to compare results to another
study, it is preferable to use a similar methodology for data collection.

Table 1 provides a comparison of the data collection and prevalence of dietary
supplement use for the NHANES, NHIS, CSFII, and the Slone Study. The duration of
assessment and product type assessed were different for many of the studies. Based on
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published results, it is difficult to determine if the prevalence rates are truly different or if
the difference is due to the various methods of data collection.

Of the studies compared in Table 1, the Slone survey had the shortest assessment
period of the previous week (Kaufman et al., 2002). NHANES assessed dietary
supplement use over the previous month, while NHIS assessed usage during the previous
year (Millen et al., 2004; Radimer ¢t al., 2004). CSFII did not specify the period of
assessment (Tippett and Cypel, 1998). A shorter time frame of assessment will capture
daily use and possibly provide more accurate information on the amount consumed
(Radimer, 2005). On the other hand, a longer time frame of assessment may provide
more information on long-term or usual intake, although there may be more concerns
with a participant’s ability to recall information accurately.

In addition to the time frame of assessment, the studies in Table 1 also differ in
the product type assessed. While NHANES II, III and NHIS assessed use of vitamin or
mineral supplements, NHANES 1999-2000 and the Slone survey assessed use of any
type of supplement (Koplan et al., 1986; Balluz ¢t al., 2000; Kaufman et al., 2002; Millen
et al., 2004; Radimer et al., 2004), It is difficult to say if the higher prevalence of dietary
supplement use reported in the NHANES 1999-2000 and the Slone survey is only due to
the inclusion of non-vitamin and non-mineral supplements, or an actual increase in use of
all types of dietary supplements. Furthermore, NHANES III data include young children,

which may also contribute to the differences.
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Table 1. Use of Dietary Supplements: Comparison of NHANES, NHIS, CSFII and

Slone Study Results
Study Age Supplement | Supplement | Product Type | Duration of
Range Use Use Assessed Assessment
(years): Male (%) Female (%)
NHANESII | >18 30.1 39.8 Vitamins or None
1976-1980 minerals specified®
NHANES >2 349 43.8 Vitamins or Previous
IIT 1988- minerals month
1994
NHANES 220 47 57 Any type of Previous
1999-2000 dietary month
supplement
NHIS 1987 | =18 19.2 26.8 Vitamins or Previous 2
minerals weeks®
NHIS 1992 | >18 20.2 26.8 Vitamins or Previous
minerals year®
NHIS 2000 | >18 28.7 38.7 Vitatnins or Previous
minerals year®
CSFII 1994- | >20 41.9 55.8 Vitamins or None
1996 minerals specified
SLONE 18-44 24 35 Any type of Previous
1998-1999 | 45-64 46 51 supplement week
265 47 59

“For classification as a “vitamin user”, a supplement must be taken daily or at least once a
;vlf:slzlts are for participants who indicated they were daily users.

Another important factor to note, in regard to national studies, is that while they
are meant to be representative of the U.S. population as a whole, they are not likely to be
representative of the population in Hawai‘i and other Pacific Islands. The Hawaiian
population consists of many different ethnicities, including a large percentage of Asians
and Pacific Islanders. The minority populations of interest for national studies in the
mainland U.S. are primarily Hispanic and African-American. The lack of representation

of Asian Americans and of the Hawai‘i and Pacific Island populations in national surveys

indicates a need for additional studies of these populations.
12




One study that has examined dietary supplement use among the different
ethnicities found in the Hawai‘i population is the Hawai‘i-Los Angeles Multiethnic
Cohort (MEC) (Foote et al., 2003). The MEC is a prospective cohort consisting of
215,902 participants age 45-75 years at baseline, representing five ethnicities (Japanese
American, Native Hawaiian, Non-Hispanic white, African American, and Latino). Use
of eight different types of dietary supplements (multivitamin/mineral, vitamin A, vitamin
C, vitamin E, beta-carotene, calcium, iron, and selenium) was collected by questionnaire
in 1993-1996. A total of 58% of the participants reported taking a dietary supplement in
the previous year. Use of multivitamin/mineral supplements was most popular (48%)
followed by vitamin C (37%), vitamin E (26%), and calcium (15%). Women reported
more dietary supplement use than men, regardless of ethnicity. Use of at least one of the
eight dietary supplements by ethnicity was highest among non-Hispanic whites (69%)
followed by Japanese Americans (68%), African Americans (66%), Latinos (62%), and
Native Hawaiians (53%).

Another study that included an analysis of dietary supplement use in the Asian
population of a western state is the California Teachers Study (CTS) (Hoggatt at al.,
2002). The CTS began in 1995 and includes 111,208 women (3,750 identified as Asian
ethnicity) age 22-103 years. Use of multivitamin/mineral supplements, vitamin A,
vitamin C, vitamin E, and beta-carotene was assessed by questionnaire. Fifty-eight
percent of the women reported taking some type of dietary supplement. Use of
multivitamin/mineral supplements in combination with single nutrient supplements was
most prevalent (43%) followed by use of multivitamin/mineral supplements only (37%),
and single nutrient supplements (20%). Of those who reported taking a single nutrient
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supplement, vitamin C was most common (52%) followed by vitamin E (44%), beta-
carotene (17%), and vitamin A (8%).

While there are a number of nationwide surveys assessing dietary supplement use
in the adult population, surveys assessing supplement use in children are more limited.
The most recent NHANES survey to provide published results on dietary supplement use
in children was NHANES III (1988-1994). The most popular types of dietary
supplements reported by children 2 months-11 years in NHANES III were multivitamins
plus vitamin C (47%), multivitamin/minerals (13%), multivitamins plus iron (10%),
vitamin C as a single vitamin (7%), and multivitamins plus fluoride (6%) (Ervin et al.,
2004). These results are similar to those seen from the CSFII 1994-1996 for children 6-11
years. Supplement use in females age 6-11 years was 41.7%, with the majority of users
taking multivitamins (20.1%) or multivitamins with iron or other minerals (15.7%). Only
6.3% of females age 6-11 years used single nutrient supplements. Dietary supplement
use in males age 6-11 years was 46.1%, with the majority of users taking multivitamins
(23.9%) or multivitamins with iron or other minerals (17.1%). Only 5.6% of males age
6-11 years used single nutrient supplements.

The results from NHANES and CSFII are similar to other smaller studies of
dietary supplement use in children and adolescents that indicated multivitamin/mineral
formulas are the most frequently consumed type of dietary supplement (Yu et al., 1997;
Stang et al., 2000; Dwyer et al., 2001). Other studies also showed similar results for
single nutrient supplements with vitamin C as the most frequently consumed single
nutrient supplement (Stang et al., 2000; Dwyer et al., 2001). Dietary supplement use for
children 6-11 years has remained fairly stable throughout the NHANES surveys (Briefel
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and Johnson, 2004). Prevalence of any dietary supplement use was 34.2%, 37.5%, 34.5%

and 33.1% for NHANES [, II, I1I, and 1999-2000, respectively.

While dietary supplement use among the 6-11 years age range appears to be

stable over time, supplement use throughout the span of infancy, childhood and

adolescence tends to change. Results from CSFII 1994-1996 indicated higher rates of

dietary supplement use for age 3-5 years, which then decreased in 6-11 years and even

further decreased in 12-19 years (USDA, 1998). NHANES III also showed a similar

decrease in dietary supplement use from age 3-5 years, 6-11 years and 12-19 years

(Balluz et al., 2000). The most dramatic decrease for both studies was seen from age 6-

11 yrs to 12-19 yrs, with the largest decrease in intake among males. Table 2 provides

the results of CSFII 1994-1996 and NHANES III for children age 3-19 years. A study of

dietary supplement use from childhcod to adolescence in Germany also had similar

findings with supplement use decreasing from childhood to adolescence (Sichert-Hellert

and Kersting, 2004).

Table 2. Supplement use in Children and Adolescents: Results from CSFII 1994-

1996 and NHANES III
Study Age Range | Supplement | Supplement

(years): Use Use

Male (%) Female (%)

CSFII 1994-1996 3-5 56.1° 56.1°

6-11 46.1 41.7

12-19 29.2 393
NHANES 111 1988-1994 | 3-5 51 45.8

6-11 354 335

12-19 23.9 28

*Supplement use for CSFII 1994-1996 age 3-5yrs is male and female combined,

In addition to the use of vitamin and mineral supplements in the U.S. population,

use of alternative supplements such as herbals and botanicals have been increasingly
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reported. Alternative supplements can have nutritive properties and little is known about
potential interactions between these supplements and other medicines or foods (Schaffer
et al., 2003). For this reason, collecting data on herbal or other supplement use can be
helpful in identifying contributions to health/diet and possible risks of harmful
interactions.

NHANES 111 has published results regarding the use of non-vitamin and non-
mineral (NVNM) dietary supplements from 1988 to 1994 (Radimer at al., 2000).
Although the survey specifically asked participants about vitamin and mineral
supplement use, they frequently reported other types of dietary supplements as well. A
total of 3.6% of the NHANES III participants reported taking some type of NVNM
dietary supplement in the previous month. The most frequently reported NVNM
supplements were garlic, lecithin and amino acids. The highest use was seen among
those of middle or older age with the exception of the body building type supplements,
for which use was associated with a younger age.

The 2000 NHIS also reported results of NVNM supplement use in adults (Millen
et al., 2004). Use of NVNM supplements in the previous year was reported by 14.5% of
participants. Six percent of participants reported taking a NVNM supplement daily.
Non-Hispanic whites had the highest daily use of NVNM supplements. The most
frequently reported products were other herbal/botanical (38.8%), echinacea (30.3%),
ginkgo biloba {23.2%), garlic (15.7%), ginseng (15.7%), and St. John’s wort (15.1%).

In 1991 and 1997 a telephone survey was conducted with 1,539 and 2,055 adults,
respectively regarding the use of alternative therapies in the previous year (Eisenberg et
al., 1998). Use of herbal medicine increased from 2.5% in 1990 to 12.1% in 1997, The
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Slone study also used a telephone survey to collect information on the use of herbal
supplements in 1998-1999 (Kaufman et al., 2002). The study found 14% of the
participants had taken at least one herbal supplement in the previous week. The most
popular herbal supplements were ginseng (3.3%), ginkgo biloba (2.2%), garlic (1.9%),
and glucosamine (1.9%). The most frequent users of herbal supplements tended to be
middle-aged.

Another survey conducted in 1999 with 40,000 adult members of Kaiser
Permanente Medical Care Program of Northern California collected information on the
use of NVNM supplements in the previous year (Schaffer et al., 2003). Thirty-three
percent of participants reported taking some type of NVNM suppiement in the previous
year. The highest rates of use were seen among white females age 45-64 years. The
most frequently consumed herbal supplements were echinacea (14.7%) and gingko biloba
(10.9%). A significant number of the participants in the Kaiser Permanente Adult
Member Health Survey (KPAMHS) were Asian (15.3%). Therefore, the results are
particularly relevant to the population in Hawai‘i. The prevalence rate for NVNM
supplement use among the Asian participants was 24.7%. Use was higher for Asian
females than Asian males, 26.6% and 22.8%, respectively. The KPAMHS also included
a small percentage of Pacific Islanders (0.4%). Eleven percent of the Pacific Islanders
reported using a NVNM supplement in the previous year. Similar to the Asian
participants, prevalence rates were higher for females than males, 15.8% and 6.6%,
respectively.

Similar to the data regarding use of multivitamin/mineral supplements, it is
difficult to compare results between the different studies on the use of NVNM
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supplements. Table 3 provides a comparison of the prevalence of NVNM supplement
use in the NHANES III, NHIS 2000, Slone and KPAMHS studies. The duration of
assessment was different for many of the studies. Additionally, the prevalence rates
likely vary depending on the specific types of products queried. For example,
information collected only on the use of herbal supplements would exclude many of the
body building type of products. Varying prevalence rates for NVINM supplement use can
possibly be attributed in part to different methods of data collection.

Table 3. Use of Non-Vitamin and Non-Mineral Supplements: Comparison of
NHANES, NHIS, Slone, and KPAMHS Study Results

Study Age NVNM NVNM Duration of
Range Supplement | Supplement | Assessment
(years): | Use Use
Male (%) Female (%)
NHANES | >2 33 3.8 Previous
111 1988- month?
1994
NHIS 2000 | >18 5.7 6.2 Previous
year®
SLONE 18-44 12 10 Previous
1998-1999 | 45-64 17 23 week
265 11 14
KPAMHS | 220 27.8 36.8 Previous
1999 year

*NVNM reported in response to a question about vitamin and mineral supplement use.
PResults are for participants who indicated they were daily users.

While data on the use of NVNM supplements in the U.S. adult population is
limited, even less is known about the use of these types of supplements among children
and adolescents. A 2001 survey of herbal therapy use in an Atlanta pediatric emergency
department indicated 64 (45%) of 142 caregivers had given their child an herbal or home
remedy in the previous year (Lanski et al., 2003). The mean age of children given herbal

therapies was 7.3 years. The most popular types of herbal products were aloe plant/juice,
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Echinacea, and sweet oil. There was no difference seen in the use of herbal products
across the different ethnic groups (African-American, White, and Hispanic). Another
survey of alternative therapy use among children with cancer and an equal number of
controls indicated 8.6% of 81 cancer patients and 6.3% of controls used medicinal herbs
(Friedman et al., 1997). As the popularity of NVNM supplements increases among the
adult population, it is reasonable to predict that the use of these supplements may also
increase in children (Woolf, 2003).

Environmental Factors Affecting Dietary Supplement Use:

Many different environmental factors may influence the decision to use dietary
supplements. These factors may include: product availability, media and advertising, and
parental influence on children’s intake.

It has been indicated that a relationship exists between the availability and
accessibility of foods in and outside of the home and the consumption of these foods
(Cullen et al., 2003). Availability, accessibility and convenience may all affect food
consumption. If a food is readily accessible and convenient to prepare, it is more likely
to be consumed. It is reasonable to expect a similar relationship exists between
availability and consumption of dietary supplements (Baranowski, 2002). When
supplements are available it is more likely that they will be purchased and consumed.
Likewise if supplements are available in the home, family members are more likely to
consume them.

While the availability of dietary supplements is important, the role of the media
and advertising can be integral in promoting their use by providing product information
and creating a demand. A survey by the American Dietetic Association in 2000 found
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that 48%, 47% and 17% of consumers receive their health information from television,
magazines and newspapers, respectively (Rowe and Toner, 2003). Family, friends,
books, physicians, and the Internet were also cited as sources of health information. A
study conducied with adults in Washington indicated the top reason for starting dieatary
supplement use was based on the advice of a family member or friend (Neuhouser et al.,
1999). Some of these sources of information may be more reliable than others.

A large number of consumers receive their health information from the media.
However, there is also indication that information provided by the media can be
confusing. A 1997 report by the National Health Council found that 68% of consumers
agreed with the statement, “When reporting medical and health news, the media often
contradict themselves, so I don’t know what to believe” (Rowe and Toner, 2003).
Advertising used to promote dietary supplement products can contribute to consumer
confusion because of the difficulty in distinguishing between an ad to promote a product
and information that is science and research based (Rowe and Toner, 2003). One of the
strongest motivations to use dietary supplements is to treat health problems or enhance
health (Kaufman et al., 2002; Neuhouser, 2003). Marketing and advertising of
supplements frequently involves some type of health or function claim. Results of
consumer polls from 1996-1999 found that 57% of regular dietary supplement users
believed that the claims made by the supplement manufactures in the advertisements are
generally true (Blendon et al., 2001). A high level of confidence in dietary supplement
advertising claims may be due, in part, to confusion about the FDA’s role in supplement
regulation. A total of 35% of consumer poll respondents believed that dietary
supplements are currently regulated and 12% reported that they did not know. The same
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poll also found that 71% of regular users would continue using a product even if a
government agency said the supplement was ineffective. A strong belief in the benefit of
the supplement regardless of scientific evidence points to the strength of advertising and
the media in the promotion of supplement use.

An environmental factor influencing dietary supplement use that is specific to
children is the influence of parental practices. Whether supplement use of parents relates
to supplement use of their children has not been widely investigated. A study conducted
on 192 non-Hispanic white mothers and daughters {(age 5-7 years) found that mothers
who used multivitamin/mineral supplements were more likely to give
multivitamin/mineral supplements to their daughters (Lee et al., 2002). The study also
assessed dietary intake and found that vitamin and mineral intake as well as patterns of
food group intake were similar for the mothers and daughters who reported supplement
use. It is possible that similar trends in supplement use within families would be seen in
other ethnicities.

Characte-ristics of Dietary Supplement Users:

Several demographic and lifestyle characteristics have been investigated for an
association with supplement use. These characteristics include; sex, age, race/ethnicity,
socioeconomic status, education, body mass index, diet, exercise/physical activity status,
smoking status, alcohol use, and self-reported health.

National studies have consistently found supplement use tc be more prevalent
among women than men (Koplan et al., 1986; Slesinski et al., 1995; Balluz et al., 2000;
Kaufman et al., 2002; Millen et al., 2004; Radimer et al., 2004). Other population
specific studies have also had similar findings (Foote et al., 2003; Schaffer et al., 2003;
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White et al., 2004). A higher prevalence of supplement use among women is seen not
only with vitamin and mineral suppiements, but also with herbal and other NVNM
supplements (Radimer et al., 2000; Gunther et al., 2004). In addition to a higher
prevalence of supplement use among women, national studies have also consistently
indicated that supplement use among adults tends to increase with age (Koplan et al.,
1986; Slesinski et al., 1995; Balluz et al., 2000; Kaufman et al., 2002; Millen et al., 2004;
Radimer et al., 2004). Results of NHANES II, III, and 1999-2000 indicate supplement
use is highest among adults age 50 years and older (Koplan et al., 1986; Balluz et al.,
2000; Radimer et al., 2004). Results of the 1987, 1992 and 2000 NHIS indicate that
supplement use is highest among those 65 yrs and older (Slesinski et al., 1995; Millen et
al., 2004). The MEC and CTS studies also found supplement use tended to increase with
age, although the MEC found that use only increased with age among the 45-55 year age
group and then remained fairly constant. (Hoggatt et al., 2002; Foote et al., 2003).
Ethnicity also appears to be associated with supplement use. In general, national
studies have found supplement use to be highest among the non-Hispanic white
population (Koplan et al., 1986; Slesinski et al., 1995; Balluz et al., 2000; Millen et al.,
2004; Radimer et al., 2004). Tables 4 and 5 compare supplement use for the different
ethnicities studied in NHANES II, III and 1999-2000, and the 1987, 1992, and 2000
NHIS. For both studies, supplement use has tended to increase for all ethnicities over
time. NHANES has consistently found supplement intake to be highest among non-
Hispanic whites followed by non-Hispanic blacks and Mexican Americans. The NHIS
has also consistently found supplement use to be highest among non-Hispanic whites.
However, the other ethnicities have been less consistent. A larger number of Hispanics
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reported daily supplement use than non-Hispanic African Americans in both 1987 and
1992. This changed to the opposite in 2000, with a larger number of non-Hispanic
African Americans reporting supplement use than Hispanics. Meanwhile, the “other”
race/ethnicity category reported a higher supplement use than either non-Hispanic
African Americans or Hispanics in both 1992 and 2000.

Table 4. Supplement Use Among Different Ethnicities in NHANES IL, III & 1999-
2000

Race/Ethnicity NHANES IF* | NHANES I1I° | NHANES 1999-2000°
Non-Hispanic White | 35.8 42.6 58.2

Non-Hispanic Black | 26.7 29.8 36

Mexican American | * 29 333

“Percent reporting use of any vitamin or mineral supplement.
':Percent reporting use of any supplement.
Data unavailable.

Table 5. Supplement Use Among Different Ethnicities in 1987, 1992, & 2000 NHIS

Race/Ethnicity NHIS 1987 | NHIS 1992 | NHIS 2000°
Non-Hispanic White 24.8 25.1 374
Non-Hispanic African American | 15.9 17.9 23.9
Hispanic 18.6 18.7 22,7
Other 17.2 209 26.5

®Percent reporting daily use of any vitamin or mineral supplement.

While the findings of these national studies are significant, they are not as
applicable to the population in Hawai‘i as they are to the mainland U.S. population,
There are many different ethnicities represented in the Hawai‘i population, most of which
are not analyzed separately in national surveys. As mentioned previously, findings from
the MEC are likely the most relevant to the Hawai‘i population although it must be noted
that both the Latino and African American sample in the MEC are from California.
Results for the MEC participants indicate that supplement use is highest among non-

Hispanic whites, although supplement use by Japanese Americans, African Americans,
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and Latinos was lower than use of whites by only 1%, 3% and 7%, respectively (Foote et
al., 2003). The difference in prevalence of supplement use among the different
ethnicities appears to be more significant in national studies than in the MEC (Balluz et
al., 2000; Foote et al., 2003; Millen et al., 2004; Radimer et al., 2004).

Table 6 provides a comparison of supplement use among different ethnicities in
the MEC, NHANES 1999-2000, and 2000 NHIS. The MEC baseline data was collected
in 1993-1996, which falls between the data collections for NHANES III and 1999-2000,
and the 1992 and 2000 NHIS. The most recent data for the national studies are included
in the table. The MEC results indicate a higher percentage of participants consumed
dietary supplements than those in the national studies. However, it is difficult to make
comparisons due to differences in data collection and reporting. The MEC provides data
regarding use of eight types of vitamin or mineral supplements, while the NHANES
1999-2000 provides data for participants reporting use of any supplement (including
NVNM), and the 2000 NHIS provides data for participants reporting daily use of any
vitamin or mineral supplement.

While differences in supplement use among different ethnic groups have been
identified, ethnicity alone may not fully explain the role of culture in supplement use
behaviors (Jasti et al., 2003). Ethnicity generally relates those with a common sense of
identity and roots, while culture may include other factors, such as values, attitudes, and
beliefs. Culture can affect health behavior and contribute to the behavioral differences
observed in a population. Hawai‘i is considered to be the “melting-pot” of the Pacific
due to the blending of many ethnicities and cultures. It is possible that through the
intermingling of different ethnicities, many cultural practices are adopted by other ethnic
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groups. The Hawai‘i population provides a unique environment in which to observe a
variety of cultural practices.

Table 6. Comparison of Supplement Use Among Different Ethnicities in the MEC,
NHANES 1999-2000, and 2000 NHIS

Race/Ethnicity MEC Baseline | NHANES | NHIS
1993-1996" 1999-2000" | 2000°
Non-Hispanic White 69 58.2 374
Non-Hispanic African American | 66 36 23.9
Hispanic 62 33.3 22.7
Japanese-American 68 * *
Native Hawaiian 53 * *
Other * * 26.5

“Percent reporting use of any of eight vitamin or mineral supplements in the previous

Zggéent reporting use of any supplement in the previous month.

‘:Percent reporting daily use of any vitamin or mineral supplement in the previous year.
Data unavailable.

An individual’s economic status can affect the ability and decision to use dietary
supplements. National studies indicate supplement users tend to have higher incomes
than non-supplement users (Sleskinski et al., 1995; Balluz et al., 2000; Millen et al.,
2004; Radimer et al., 2004). Supplements may be infrequently covered by health
insurance, even if they are recommended or prescribed as a treatment or prevention plan
{Neuhouser, 2003). For example, it is generally recommended that women of
childbearing age take a folic acid supplement to help prevent neural tube defects. It is the
responsibility of the patient to purchase this supplement. The cost of supplements may
prohibit their use among populations that could potentially benefit the most (Jasti et al.,
2003). A characteristic related to socioeconomic status is education level. NHANES 11

and the 1987, 1992 and 2000 NHIS found supplement use to be higher among those with

a college education (Koplan et al., 1986; Slesinski et al., 1995; Millen et al., 2004).
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Results of NHANES I1I and 1999-2000 indicated a higher prevalence of supplement use
among those with a high school education or higher (Balluz et al., 2000; Radimer et al.,
2004). The MEC also found supplement use to be associated with a higher education
level (Foote et al., 2003). Similar to vitamin and mineral supplement users, use of herbal
and other NVNM supplements is more prevalent among individuals with a higher level of
education (Radimer et al., 2000; Gunther et al., 2004).

Studies have also assessed the use of supplements and the relationship to reported
body mass index (BMI). A BMI of 18-25 is considered healthy, 25-30 is considered
overweight and >30 is considered obese (Healthy People 2010). NHANES 1999-2000
indicated supplement use was highest among those with a BMI <25 (56.8%), followed by
those with a BMI of 25-<30 (51.7%), and then those with a BMI 230 (46.3%) (Radimer
et al., 2004). The MEC and CTS also found obese individuals to be less likely to report
supplement use (Hoggatt et al., 2002; Foote et al,, 2003). Results of studies examining
associations of herbal and other NVNM supplement use with BMI have been conflicting.
NHANES HI found that obese individuals had the highest intake of herbal supplements
{Radimer et al., 2000). On the other hand, the VITAL study found that individuals with a
healthy BMI had the highest intake of herbal/specialty supplements (Gunther et al.,
2004).

Studies have also assessed the dietary intake and dietary adequacy of supplement
users. Studies of adult supplement users indicate that users tend to have higher nutrient
intakes, or more nutrient dense diets than non-users (Koplan et al., 1986; Lyle et al.,
1998). Supplement users often have higher intakes of fruits and/or vegetables, indicating

they are more likely to have adequate intakes of most vitamins and minerals (Hoggatt et
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al., 2002; Foote et al., 2003; Schaffer et al., 2003; White et al., 2004). Supplement use
also has been associated with a diet lower in fat, again suggesting a healthier diet (Lyle et
al., 1998; Foote et al., 2003). Higher intake of fruits and vegetables and lower intake of
fat appear not only in users of vitamin and mineral supplements, but also in users of
herbal and other NVNM supplements (Radimer et al., 2000; Gunther et al., 2004).
Studies of supplement use and dietary adequacy in adolescents also found supplement use
to be assaciated with a higher intake of fruits and vegetables and a lower intake of dietary
fat (Dwyer et al., 2000; Stang et al., 2000; Lee et al., 2002).

Another health indicator assessed by some supplement studies is physical activity
or exercise status. The 1999-2000 NHANES found that individuals reporting moderate
or vigorous levels of activity were more likely to take supplements than those reporting
no physical activity (Radimer et al., 2004). The MEC also found that engaging in regular
physical activity was associated with supplement use (Foote et al., 2003). Individuals
exercising 3 or more times per week were more likely to take supplements than those
exercising less frequently in the 1999 KPAMHS (Schaffer et al., 2003). Users of herbal
and other NVNM supplements are also more likely to be current exercisers (Millen et al.,
2004).

Smoking status is a characteristic with interesting results in regard to association
with dietary supplement use. NHANES 1999-2000, and the 1987, 1992 and 2000 NHIS
found former smokers were most likely to consume dietary supplements followed by
those who have never smoked and current smokers, respectively (Slesinski et al., 1995;
Radimer et al., 2004). The 1999 KPAMHS also found former smokers were most likely

to consume supplements, but never-smokers were less likely to use supplements than
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current smokers (Schaffer et al., 2003). Like the national surveys, the MEC also found
that current smokers were less likely to report supplement use than former or never-
smokers (Foote et al., 2003). In regard to herbal and other NVNM supplement use,
former smokers were more likely to use supplements than either never or current smokers
(Gunther et al., 2004; Millen et al., 2004),

Alcohol use has also been investigated in relation to dietary supplement use. The
NHANES 1999-2000 divided alcohol consumption into three categories; beer, wine, and
distilled spirits (Radimer et al., 2004). The highest supplement use was associated with
never drinking beer, consuming wine 2 5 times per month, and consuming distilled spirits
> 5 times per month. The lowest supplement use was associated with consuming beer 2
5 times per month and never consuming wine or distilled spirits. The 1999 KPAMHS
found that individuals consuming alcohol 1-2 and 3 or more times per week were more
likely to consume dietary supplements than those who didn’t consume alcohol (Schaffer
et al., 2003). Use of herbal and NVNM supplements in the VITAL study was highest
among those consuming 3-6 and 7 or more drinks per week (Gunther et al., 2004).
Likewise, the users of herbal and NVNM supplements in the 2000 NHIS were more
likely to be drinkers (Millen et al., 2004).

To investigate a subjective health measure of supplement users, studies have also
examined if a participant’s perception of his/her overall health is related to dietary
supplement use. NHANES 1999-2000 found that individuals reporting very good to
excellent health were more likely to take supplements (55%) than those reporting good

(50%), or fair to poor health (47%) (Radimer et al., 2004). The 1999 KPAMHS also

28



found higher supplement use among individuals reporting excellent, very good or good
health (Schaffer et al., 2003).

Review of the characteristics of dietary supplement users indicates that
supplement users tend to be healthier based on a variety of health and lifestyle measures.
The following healthy characteristics are associated with supplement use: lower BM],
higher intake of fruits and vegetables and lower intake of dietary fat, engaging in regular
physical activity, not currently or have never been a smoker, and reporting better overall
health.

Conclusion:

Current available literature indicates that the use of dietary supplements in general
has been increasing among most segments of the U.S. population in recent years and
continues to be a growth industry. Multivitamin/mineral supplements are most frequently
reported in national studies and can contribute significant amounts of nutrients to the diet.
Dietary supplement use has been reported as being higher among females and the use of
dietary supplements tends to increase with age. A lack of consistent methods of data
collection makes it difficult to compare the results of various national studies.
Additionally, most national studies do not include ethnicities representative of those in
Hawai‘i. Several demographic and lifestyle characteristics are associated with
supplement use, including non-Hispanic ethnicity, higher income and education, and
higher intake of fruits and vegetables. Hawai‘i provides a unique environment in which
to observe the effects of different cultural and environmental factors on diet and dietary
supplement use. This study will fill a gap in knowledge regarding supplement use among
children and their caregivers in Hawai‘i.
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Research Objectives:

The goal of this study is to determine the prevalence of dietary supplement use

among children age 8-11 years in Hawai‘i and their caregivers (primarily mothers).

Specific objectives are:

1.

Quantify the use of dietary supplements over a 24-hour and one month time
frame.

Identify characteristics of supplement users including: age, sex, education
level, employment status, household size, use of federal assistance programs
and cultural identification.

Investigate associations between caregiver and child supplement use.
Identify reasons for dietary supplement use.

Determine the contribution of dietary supplements to the overall nutrient
intake.

Determine the prevalence of dietary nutrient adequacy in the population.
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CHAPTER 2. METHODS

Study Background and Design:

The assessment of dietary supplement use among children and their caregivers in
Hawai‘i was performed as part of the Healthy Living in the Pacific — Healthy Pacific
Child Program (HLPI-HPCP) (Novotny, P1, USDA award #2004-35215-14252). This
program is a 4-year multi-state, multi-institutional, multi-disciplinary project involving
research, extension and education concerning the food system and it’s impact on human
nutrition, obesity and chronic diseases among Pacific Islanders. The goals of the HLPI-
HPCP are to improve nutritional status and to prevent overweight among children in the
US affiliated Pacific Islands. Specific objectives of the HLPI-HPCP are to:

1. Design and test dietary assessment instruments to be used to target, develop

and evaluate nutrition related intervention programs for children.

2. Develop and test a Healthy Foods intervention program centered on food
stores and local food systems to improve production, preparation, sales and
consumption of healthy foods by Pacific Islander children and their families.

This study is part of the HLPI-HPCP and was carried out in four sites within
Hawai‘i. Two locations on O‘ahu, Wai‘anae (N=65 caregiver-child pairs) and
Waimanalo (N=50), and two locations on the island of Hawai‘i (Big Island), North
Kohala (N=35) and Ka‘u (N=35), were chosen as primary study sites due to the higher
percentage of Native Hawaiian and Pacific Islander population (based on Census 2000
data) and separated geographical locations (i.e., residents were unlikely to shop at the
same stores). In person interviews were conducted in which a consumer impact
questionnaire (CIQ), 24-hour dietary recal!, and child height and weight were collected.
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A dietary supplement assessment component was developed and added to the interview
protocol. A Healthy Foods intervention program was conducted at Wai‘anae and North
Kohala while Waimanalo and Ka‘u were comparison groups. A second CIQ and 24-hr
recall were conducted post-intervention at all four sites. Dietary supplement use was
only assessed at the time of the baseline pre-intervention interview and therefore only
results from this interview will be presented in this paper.

Study Participants:

Children (age 8-11 years) and their caregivers, specified as the person in the
household responsible for purchasing and preparing food, were recruited from the four
study locations on O‘ahu and the Big Island. The age range was later expanded to
include children 6-13 years although the majority (95%) fell within the original range of
8-11 years. For the O‘ahu locations, contracts were negotiated with local community
health centers to obtain a list of children within the specified age range from their patient
databases. The data request for Wai*anae used the following criteria for selection:

1. Caregiver and child pair (total 65 pairs})

2. Child DOB 3/1/96 to 5/31/94

3. Caregiver & child seen at Health Center between 1/1/04 to 12/31/04

4, Height/weight data available for caregiver and child

5. Residing in Wai’anae (phone 696- prefix)
An identical data request was made for Waimanalo using Waimanalo residence criteria.
Children were randomly selected from these lists and their parents/guardians contacted
by health center employees via telephone or mailed letter for recruitment. Up to 3 phone
calls per participant were allowed for initial recruitment and an additional 3 calls allowed
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for scheduling and re-scheduling. All pre-interview contact and scheduling of interviews
was done by health center staff and at no time prior to consenting did the University of
Hawai‘i (UH) staff have access to the personal information for the potential participants.
Health center staff provided the UH staff with the interview dates and times and UH staff
traveled to the health centers for the interviews. Signed consent/assent forms were
collected by UH staff prior to administering any portion of the questionnaire or diet
recall. At the end of the interview participants were asked to provide contact information
in order to facilitate post intervention data collection and were given compensation in the
form of a gift certificate for their interview time.

For the Big Island locations, there were no electronic patient databases available
to query for potential participants. Census data was used to identify the number of
children of the appropriate age range in the two communities. Interviewers were asked to
recruit a specified number of children based on the population size of each census block.
Interviewers were given a breakdown of the ethnicities present in the community (based
on Census data) and asked to sample according to this ethnic mix. All baseline
interviews on both islands were conducted over approximately a nine-month time frame
from August, 2005 to May, 2006.

Dietary Suppiement Assessment:

Trained interviewers administered the supplement record questionnaire (SRQ)
following the child and caregiver 24-hour dietary recall and prior to the CIQ. The SRQ
consisted of three parts for both the child and caregiver: a previous day recall, a previous
month recall, and an open-ended questionnaire (See Appendix A-C). When the initial
interview was scheduled, the caregiver was asked to bring to the interview the bottles of
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any dietary supplements they or their child were currently taking. During the interview,
the caregiver was asked to provide information about dietary supplements consumed by
him/herself and by the child; the child was not necessarily present at this time.

At the start of the supplement recall interview the interviewer briefly defined what
was considered a dietary supplement. A laminated handcard (see Appendix D) used in
the NHANES 1999-2000 interviews was available to provide examples of common
dietary supplements. The interviewer then asked if the child consumed any dietary
supplements yesterday from the time they woke up until the time they went to bed.

If the child did consume a dietary supplement, the caregiver was asked to provide
the supplement brand and name, location of purchase, amount of mg, meg or IU per dose
for single nutrient supplements, and the number of pills consumed and pills per dose. If a
supplement bottle was provided to verify this information, the interviewer took a digital
photograph of the supplement brand, name and supplement facts label, or copied this
information by hand if a camera was not available. If the bottle was not available, the
caregiver was asked to provide as much information as they could recall. Information on
common descriptive terms incorporated in names and frequently consumed single
nutrient amounts were available for the interviewers to reference (see Appendix E) as
well as a list of items that were not considered dietary supplements (see Appendix F).

The interviewer next asked if the child consumed any dietary supplements in the
previous month. The same information for brand, name, and amount was collected as
well as whether the supplement was consumed every day, every week, or less frequently.

The interviewer then reviewed all information collected on the forms and asked the
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caregiver once more if there were any other items consumed during the time period in
question. Any additional information was added to the appropriate form.

The same procedure was then followed to collect dietary supplement use by the
caregiver in the previous 24-hours and previous month. The interviewer reviewed all
forms for any discrepancies between the 24-hour and monthly recall for both the child
and caregiver.

An open-ended questionnaire for both the caregiver and child was administered
after the recall data were collected. The questionnaire contained two sets of questions.
The first set of questions was administered if the caregiver/child reported supplement use
and asked about reasons for supplement use, product choice, and length of use for the
product type. The second set of questions was administered if the caregiver/child did not
report supplement use and asked about reasons for not using supplements, previous use of
supplements, and reasons for previous use. As for the supplement use recall data, the
caregiver was asked to provide responses for both open-ended questionnaires. The child
was not necessarily present at this time.

Diet Assessment:

A 24-hour diet recall was collected from each child and caregiver by a trained
interviewer following a modified USDA five-step multiple pass method (Conway ¢t al.,
2003). The third step of the USDA five-step multiple pass method is the collection of the
time and occaston at which foods and beverages were consumed, but this information can
also be collected during another pass, such as the quick list or detail cycle. We did not
have the ability to capture time or meal occasion with the dietary data entry program, but
collected this information as a prompt or tool for obtaining a complete dietary recall. To
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decrease the length of the dietary recall and the participant burden, the third step was
combined with either the first or third step to yield a four-step method, as follows:

1. Quick list — The participant is asked to list all of the foods and beverages
consumed on the previous day, from the time they woke up to the time they went
to bed. This results in the creation of a food list (See Appendix G).

2. The Forgotten Foods List — Categories on this list have been documented as
frequently forgotten (See Appendix H). When the participant is finished recalling
the foods and beverages consumed, they are asked about each category of foods
on the forgotten foods list and any forgotten items are added to the food list.

3. The Detail Cycle — The participant is asked for additional details about the foods
and beverages reported including amounts and preparation methods.

4. The Final Probe Review — After completion of details on the foods and beverages
consumed, the entire recall is again reviewed and the participant has an additional
opportunity to add any information to the food list.

Interviewers were provided a 24-hour recall quick reference list (See Appendix H), a
list of probing questions (See Appendix I), and a standard group of food models and
measuring tools (See Appendix J). The 24-hour recall quick reference list provided a
sample script and prompts for each step of the dietary recall as well as a list of frequently
forgotten foods. The list of probing questions provided sample questions related to time
and/or place and specific foods. The questions were neutral and open-ended examples
that could be used to elicit more detail from the participant. Interviews were conducted
Monday through Friday and were representative of dietary intake between Sunday and
Thursday. In order to have a sample representative of Sunday/weekend intake, one-sixth
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of the interviews were conducted on Mondays. Prior to beginning the 24-hr dietary
recall, the participants were instructed that the interviewer would be following a study
protocol that required the information be reviewed multiple times in order to obtain the
necessary details. The child recall was collected first and questions were directed to the
child. The caregiver was present at this time and was asked to provide additional detail
for the child’s recall if necessary. The same multiple-pass procedure was then used to
collect the caregiver 24-hour recall.

Consumer Impact Questionnaire:

A child consumer impact questionnaire (CCIQ) and consumer impact
questionnaire {CIQ) were also administered to the child and caregiver, respectively. The
participant’s age and gender were recorded on these questionnaires. The CCIQ included
questions pertaining to food buying and preparation, body size perception, meal patterns,
intentions about foods, health and food knowledge, and a simple food frequency
questionnaire.

The CIQ included questions pertaining to number of people and children in the
household, education, employment, cultural identity, frequency of obtaining foods and
purchase location, meal patterns, food preparation, self-efficacy and intentions about
foods, participation in food assistance programs, food security, food knowledge, health
beliefs and attitudes, a simple food frequency, and child body size perception.

Only child gender and age variables from the CCIQ were analyzed in relation to
dietary supplement use and reported in this paper. Variables from the CIQ analyzed in
relation to dietary supplement use and reported in this paper include: caregiver age and
gender, number of people and children in the household, education, employment, cultural
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identity, and participation in food assistance programs (See Appendix K for CIQ
questions).

Dietary Supplement Analysis:

The nutrient content of reported dietary supplements was investigated using the
brand and product description provided by the participant. Because participants seldom
remembered to bring their supplement bottles to the interviews, it was often necessary to
make assumptions based on the information provided. Reported information was
matched to a known product whenever possible. Current Supplement Facts information
(from the supplement label) was obtained via the Internet (e.g., product or manufacturer
website), communication with the manufacturer, visit to physical store location, and
communication with local pharmacists. The product purchase location was also taken into
consideration to determine the appropriate supplement. For example, if a participant
reported purchasing a prescription multivitamin with fluoride from the Wai‘anae Coast
Comprehensive Health Center pharmacy, the prescription product brand and description
obtained from the pharmacist at that location was assumed to be an appropriate
supplement match,

If the supplement reported could not be matched to a specific supplement on the
market, a default supplement was assigned. Default supplements were created and used
when there was a lack of detail provided by the participant (e.g., the participant provided
a brand name, but no product name or vice versa). The defaults were designed to capture
as much detail as possible about the reported supplements and assignment of nutrient

profiles followed methods used previously by Cancer Research Center of Hawai‘i
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{CRCH) Nutrition Support Shared Resource (NSSR) staff (Blitz, et al., 2006). Three
types of defaults were created:

1. Product default — assigned when the type of supplement was indicated, but no
information was provided about the manufacturer or brand.

2. Brand default — assigned when the brand was indicated, but not a specific
product name.

3. Combination brand and product default — assigned when the brand and
product name were indicated, but there was more than one item in the product
line that matched the participant’s description.

The creation of supplement defaults followed specific naming conventions. In
naming product defaults, the word “default” was followed by the supplement name. For
brand defaults, the brand name was followed by the word “default”. For combination
brand and product defaults, the brand name was followed by the word “default” which
was then followed by the product name.

A total of 29 supplement defaults were created and assigned when the reported
supplement could not be matched to an available product on the market. Of the 29
defaults, 20 were created for multivitamin/mineral supplements and 9 were created for
single nutrient supplements. Tables 7 and 8 list all supplement defaults that were
assigned for children and caregivers, respectively. The defaults most frequently assigned
for children were default children’s fluoride and default children’s multivitamin w/
fluoride. The defaults most frequently assigned for caregivers were default prenatal and

default iron.
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Table 7. Supplement Defaults Assigned to Children

Default Name Frequency

Default Fluoride

Default Multivitamin with Fluoride

Default Multivitamin

Default Gummy Vite

Default Multivitamin with Iron, Calcium, Vitamin C

Default Multivitamin with Iron

Default Liquid Multivitamin
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Default Gumball Multivitamin

Table 8. Supplement Defaults Assigned to Caregivers

Default Name Frequency

Default Prenatal

Default Iron

Default Centrum

Equate Default Multivitamin

Longs Default Multivitamin

GNC Default Multi for Women

Default Vitamin E

Default Potassium

Standard Process Default Ligaplex

Default Women’s Daily

Default Women’s 50 Plus

Default Calcium (500mg), Magnesium

Nature Made Default Multivitamin with Minerals

Longs Default Multivitamin Plus Iron

Apex Default Multivitamin

Olay Default Multivitamin Pack

Default Calcium

Default Vitamin A

Default Iodine

Kirkland Default Calcium

Default Niacin
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Default Vitamin B-12

Nutrient profiles were assigned to each default using information from known
products reported by other participants. Two lists of supplements were created: all

supplements that were reported by children and the frequency of each, and all
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supplements that were reported by caregivers and the frequency of each. Using this
information, each default was linked to up to five appropriate supplement(s) and nutrient
values were calculated using a weighted average, determined by the frequency of each
linked supplement. Table 9 provides an example of the assignment of nutrient values to a
supplement default. If there were no appropriate reported supplements to link to the
default, supplement defaults used for the MEC (Blitz, et al., 2006} and NHANES 2001-
2002 (CDC, 2006} were investigated for appropriate matches. If the supplement was a
multivitamin/mineral product, the nutrient profile from a similar MEC default was
assigned (N=3).

The MEC did not assess the use of single nutrient supplements. If the default was
for a single nutrient product, the NHANES 2001-2002 default amount was assigned
(N=7), with the exception of default niacin. The default amount of niacin for NHANES
was 500 mg. This is a larger amount than that typically reported by participants in
another ongoing CRCH study, the Supplement Reporting Study (SURE), which assessed
any type of dietary supplement use (Murphy, 2006). The most commonly reported single
niacin supplement reported in SURE was 100 mg. This amount was chosen over the
NHANES default amount, since the SURE study was assessing supplement use in
Hawai‘i. The other NHANES single nutrient defaults were also compared to the single

nutrient products reported in SURE and determined to be appropriate levels.
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Table 9. Example of Calculated Nutrient Values (for Default Gummy Vite)

Product | Product | Product | Product | Product | Default®
1 2 3 4 5
Frequency 5 3 1 1 1
of Use
Nutrients
Vitamin A (IU) 0 2500 1500 0 2500 1046
Vitamin D (IU) 300 60 200 0 0 171
Vitamin E (TU) 0 15 15 0 15 6.8
Vitamin C (mg) 0 18 15 80 40 17
Vitamin B-6 {mg) | 0 0.7 0.5 0 0 0.2
Vitamin B-12 0 4 3 0 0 14
(meg)
Folic Acid (mcg) | 0 240 200 0 0 84
Pantothenic Acid |0 5 2.5 0 0 1.6
(mg)
Biotin (mcg) 0 60 45 0 0 21
Calcium (mg) 200 0 3 0 0 91
Magnesium (mg) | 0 0 2 0 0 0.2
Phosphorus (mg) | 100 0 0 0 0 46
Zinc (mg) 0 2.2 2 0 0 0.8
Iodine (mg) 0 37 30 0 0 13

® Default nutrient values calculated as a weighted average of the five assigned
supplements, based on the frequency of use of each.

Dietary supplement use was collected for both the previous day and month. The

frequency of use on a daily or weekly basis over the previous month was used to

calculate the usual daily nutrient intake from dietary supplements. For example, if a

product was reported as consumed three times a week during the previous month the

nutrient content of the particular product was multiplied by 3/7 to determine the usual

daily nutrient intake.

Diectary Analysis:

All 24-hour dietary recalls were entered into the CRCH Rapid Calculation dietary

data entry program. Rapid Calculation was developed by the CRCH programming and

NSSR staff and is linked to the CRCH Food Composition Table (FCT) food codes,
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household measures and nutrient composition data. The FCT is a proprietary database
created and maintained by the NSSR staff (Murphy, 2002). The FCT houses nutrition
information for approximately 3100 foods (including both individual foods and mixed
dishes/recipes). Amounts of up to 120 nutrients and food components are carried in the
FCT for each individual food and then calculated for each of the recipes. This database is
uniquely designed to capture the diet typically consumed by the ethnically diverse
populations in Hawai‘i, California, and other areas of the Pacific. The FCT is frequently
used to analyze dietary intake from food frequency questionnaires, 24-hour recalls, and
food records.

The NSSR follows a protocol for the entry of dietary data that includes a multiple
pass method in which three different people review each diet recall/record at various
stages of data entry. A dietitian performs the first pass to ensure the record is complete
and specific. Guidelines have been developed regarding appropriate assumptions when a
food/beverage was reported without sufficient detail for straightforward entry. For
example, if the participant reports milk, but does not specify the percent fat, 2% fat milk
is assumed. The dietitian also decides which food codes to assign if the reported food is
not carried on the FCT. If available, a similar food in the FCT is substituted. If a similar
food is not available in the FCT, the dietitian creates a recipe “resolution” (a combination
of foods) which matches the nutrient profile of the specified product in the reported
quantity. These resolutions are documented and may be added to the FCT if they are
used multiple times. The dietitian also indicates food codes for items that have a
complicated entry or are not included in the guidelines. A student assistant performs the
second pass and enters the food codes and gram amounts using the Rapid Calculation
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program. A second dietitian performs the third pass, which is to review the data entry
and to ensure that the reported foods have been entered accurately. He/she also checks
for agreement on the decisions made on the foods that are not in the database. To
promote accuracy within NSSR, different dietitians complete the first and third pass for a
specific record, and they alternate their assignments, so that within a study the first or
third passes are not all performed by the same dietitian.

Statistical Analyses:

Data were analyzed using the SAS system for Windows Version 8 (SAS Institute,
Inc., Cary, North Carolina). Descriptive statistics (frequencies, means, medians,
percentiles, and standard deviations) were calculated to describe the demographic
characteristics of the study participants, prevalence of dietary supplement use, reasons for
supplement use, and nutrient and pyramid serving intake. Participants were categorized
and Chi-square analysis used to test for significant differences among categories in regard
to demographic characteristics, dietary parameters (intake of fruit and vegetables, energy
from fat as a percent of total energy) and supplement use. Logistic regression was also
used to investigate the relationship between dietary supplement use and demographic
characteristics.

Prevalence of dietary nutrient adequacy (with and without the nutrient
contribution from dietary supplements) was calculated using PC-Side (Department of
Statistics and Center for Agricultural and Rural Development, lowa State University).
PC-Side software obtains estimates of usual nutrient intake distributions, their moments,
and their percentiles from one or more 24-hour recalls. The prevalence of adequacy is

then estimated as the prevalence of intakes above the Estimated Average Requirement
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(EAR) for a nutrient (IOM, 2006). The EAR is “the average daily nutrient intake Ievel
that is estimated to meet the requirements of half of the healthy individuals in a particular
life stage and gender group”. Because of day-to-day variability, the distribution of
nutrient intakes from a 24-hour recall will have more extreme values than a long-term
usual intake distribution. This will generally lead to underestimation of the percent of
intakes which are adequate for a nutrient. PC-side uses information about the day-to-day
variability (within-person variance) to create an adjusted distribution from which to
estimate percent adequacy in the population. The nutrient method is fully described in
Nusser, Carriquiry, Dodd, and Fuller (1996).

To estimate within-person variance, PC-Side requires at least two days of nutrient
data for a subset of individuals in the group being studied. We only obtained data for one
day in this study. However, intraclass correlation coefficients (ICCs) for the relevant
nutrients were available from adult Native Hawaiians in the Multiethnic Cohort study.
Unfortunately, PC-side has no facility to input an external ICC, so we synthesized data
for another day for each individual in our study. The values were synthesized using a
method that ensured that the mean and variance for the two days of data was equal to the
mean and variance for the collected previous day data.

Further data manipulation was required to obtain reasonable and stable results
from PC-side. To improve the variance estimates, we combined 19-30 year old, 31-50
year old, and 51-70 year old females into one collective group (along with a separate
group of 4-8 year olds, and a group of 9-13 year olds).

For most nutrients, PC-side produced reasonable results when intake from food
was considered. However, PC-side did not work well at estimating percent adequate
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when intake from food and supplements was combined, often resulting in a smaller
adequacy value than that for food alone. We were concerned that the distributions from
foods and supplements were too multi-modal to be fit well with the normalizing
techniques that PC-side uses. Therefore, each group was split in two, one being above
half of the nutrient’s Estimated Average Requirement (EAR) and the other being below.
For almost all nutrients, greater than 90% of each group was above half of the EAR. The
probability of adequacy for the group was estimated as a weighted average of the
probability of adequacy for subjects above half of the EAR, and the probability of
adequacy for the other subjects (below half of the EAR). The weighted probabilities
from food intake were largely similar to the former results, but now the probability of
adequacy was always increased for intake from foods and supplements.

Prevalence of dietary nutrient adequacy was generated by PC-Side for all
nutrients with an EAR except iron. For iron, an intermediary file was extracted from PC-
Side (Individual Usual Intake) which included estimated usual iron intake values for each
participant. These values were then compared to values in a DRI table indicating
probabilities of inadequate iron intakes and an average iron nutrient adequacy for each
group was calculated (IOM, 2001).

Human Subjects/IRB Approval:

The study was reviewed and approved by University of Hawai'i Institutional
Review Board. Informed consent was obtained for each child and caregiver participant.
Although health center electronic records were used on O’ahu, at no time did University
of Hawai‘i staff have access to patient data. Interviews were conducted on a first name
basis and only at the end of the interview were participants asked if they wanted to
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participate in the follow up visit after 12 months, at which point full name and contact

details were recorded with the consent of the participant.
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CHAPTER 3. RESULTS

Sample Description:

The study sample was composed of 115 caregiver-child pairs on O‘ahu (Wai‘anae
N=65, Waimanalo N=50) and 70 caregiver-child pairs on the Big Island (North Kohala
N=35, Ka‘u N=35). Table 10 provides information on the characteristics of the study
participants. The caregivers were predominantly female (96%) with an age range of 15-
78 years and a mean age of 40.4 + 10.9 years. The children were equally divided by
gender with an age range of 6-13 years and a mean age of 9.9 + 1.18 years.

When asked to report their total years of education, 96 (53%) caregivers reported
12 years (equivalent to a high school education) and 23 (13%) reported less than 12
years. Sixty-one (34%) caregivers reported more than 12 years of education, although
only 14 (8%) indicated 16 years (equivalent to a 4 year college degree) or more. A total
of 115 (63%) caregivers indicated they were currently employed. Of the caregivers who
were employed, 58 (50%) indicated they worked more than 40 hours per week and 31
(27%) indicated they worked 30-40 hours per week. A total of 69 (38%) caregivers were
unemployed and 4 (6%) of these caregivers indicated they were students.

The total number of people living in the household (indicated as the people who
usually eat their meals with you) ranged from 2-17 with a mean of 5.9 + 2.6 people. The
total number of children under age 11 living in the household ranged from 0-10 with a

mean of 2.4 * 1.5 children.
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Table 10. Characteristics of Study Participants

Demographic Variable Total N | %*
Geographic Location:

Wai'‘anae 130 35

Waimanalo 100 27

North Kohala 70 19

Ka‘u 70 19
Caregiver Gender:

Male 8 4

Female 177 96
Child Gender:

Male 93 50

Female 92 S0
Caregiver Age (yr):

15-25 6 3

26-35 67 36

36-45 58 32

46-55 37 20

56-65 11 6

66-78 6 3
Child Age (yr):

6-7 4 2

8-9 86 47

10-11 88 48

12-13 5 3
Caregiver Education (yr):

12 or less 119 66

13-16 55 31

>16 6 3
Caregiver Employment:

Employed 115 62

Unemployed 69 38
Number in Household:

5 or less 102 55

6-10 69 37

>10 14 8
Number of Children <11 yrs in Household:

0-3 150 81

4-6 32 17

>7 3 2

? Percent of total respondents per variable,

49




Caregivers were also asked to indicate the ethnic or racial group they most
identify with, Table 11 provides the total number of participants identifying with each
ethnic or racial group. A total of 35 (19%) caregivers indicated a “mixed identification”,
meaning they identified with more than one ethnic or racial group. Of these 35
caregivers, 26 (74%) identified themselves as Hawaiian in addition to another ethnic or
racial group (typically Chinese, Filipino, and/or White). Caregivers were also asked
whether they consider themselves to be “local”. The majority of caregivers (N=174,
94%) indicated that they consider themselves “local”. This term implies they have been
living in Hawai‘i for many years.

Table 11, Ethnic/Racial Identification of Study Participants

Ethnic Group Total N° | %"
Native American 0 0
African American 0 0
Asian
Chinese 10 6
Filipino 20 12
Japanese 6 4
Korean 0 0
Other Asian 1 <]
Hispanic 11 6
Native Hawaiian or Pacific Islander
Hawaiian 112 66
Other Pacific Islander 7 4
White 37 22

® Participants may have identified with more than one race/ethnicity.
® Percent of total caregiver respondents, N=171.

The use of four different food assistance programs was also assessed and the
results are provided in Table 12. The Special Supplemental Nutrition Program for
Women, Infants and Children (WIC) provides nutritious foods, nutrition education and

referrals to health and other social services. Pregnant or postpartum women, meeting
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income eligibility requirements (at or below 185% of U.S. poverty income level), and
children up to age 5 that are determined to be at nutritional risk are eligible to participate
in WIC (USDA, 2006c¢). Fifty-one (28%) caregivers indicated they have received WIC
benefits in the previous 30 days.

The National School Lunch Program provides nutritious meals that meet the
recommendations set by the Dietary Guidelines for Americans (USDA, 2006b}. Students
qualify for free or reduced price meals based on their family income; at or below 130
percent of the poverty level qualify for free meals, between 130 and 185 percent of the
poverty level qualify for reduced cost meals. A total of 116 (64%) caregivers indicated
their children received free or reduced cost school lunch in the previous 30 days.

The Food Stamp Program is a federal assistance program that helps individuals
and families with limited resources obtain nutritious foods (USDA, 2006a). The amount
of food stamp benefits received depends on the household resources and number of
people in the household. For example, a household of four can have a gross monthly
income of up to $2,097 and qualify for food stamp benefits. Sixty-five (35%) caregivers
reported receiving food stamp benefits in the previous 12 months,

The Hawai‘i Food Bank is a non-profit agency that provides food assistance in the
form of collecting, warehousing and distributing food to charitable organizations who in
turn feed Hawaii’s hungry population (Hawai‘i Food Bank, 2006). They also distribute
fresh produce at various sites around O‘ahu. Twenty (11%) caregivers reported receiving

assistance from the food bank or commodity foods in the previous 30 days.
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Table 12, Use of Federal Food Assistance Programs by Study Participants

Program Total N | %"
WIC (previous 30 days)
Yes 51 28
No 125 67
n/a® 9 5
Free or reduced cost school meals (previous 30 days)
Yes 116 64
No 58 32
n/a® 8 4
Food Stamps (previous 12 months)
Yes 65 35
No 119 65
Food bank or commodity foods (previous 30 days)
Yes 20 11
No 164 89

? Percent of total respondents per variable.
®n/a = participant indicated question was not applicable for their family

Dietary Supplement Use:
Prevalence of Dietary Supplement Use:

Table 13 provides the results of the previous day and previous month dietary
supplement assessment for both children and caregivers. Use of any type of dictary
supplement by children in the previous day and month was 26% (N=48) and 40%
(N=74), respectively. The total number of supplements used by children in the previous
day ranged from 1-3 with 43 (23%) children reporting one supplement, 4 (2%} children
reporting two supplements and 1 child reporting three supplements. The total number of
supplements used by children in the previous month also ranged from 1-3 with 64 (35%)
children reporting one supplement, 9 (5%) children reporting two supplements, and 1
child reporting three supplements.

Use of any type of dietary supplement by caregivers in the previous day and

month was 37% (N=69) and 47% (N=86), respectively. The total number of supplements
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used by caregivers in the previous day ranged from 1-9 with 39 (21%) caregivers
reporting one supplement, 21 (11%) caregivers reporting two supplements, 5 (3%)
caregivers reporting three supplements, and 4 (2%) caregivers reporting four supplements
or more. The total number of supplements used by caregivers in the previous month also
ranged from 1-9 with 53 (29%) caregivers reporting one supplement, 22 (12%) caregivers
reporting two supplements, 6 (3%) reporting three supplements, and 5 (3%) caregivers
reporting four supplements or more.

Table 13. Prevalence of Dietary Supplement Use by Children and Caregivers

Previous Previous
Day Month
Total N | %" | Total N | %"
Children
Any supplement 48 26 |74 40
1 supplement 43 23 |64 35
2 supplements 4 2 |9 5
3 supplements 1 <l |1 <1
Caregivers
Any supplement 69 37 |86 47
1 supplement 39 21 |53 29
2 supplements 21 11 |22 12
3 supplements 5 3 |6 3
4 supplements 2 1 |3 2
5 - 6 supplements | 1 <l |1 <1
7-9 supplements | 1 <1 |1 <1

3 Percent of total caregiver or child participants, N=185.

The use of different types of supplements by both children and caregivers in the
previous day and month is provided in Table 14. Reported supplements were categorized
into three product types: multivitamin and/or multimineral (includes any product with
more than one vitamin and/or mineral), single vitamin or mineral, and non-

vitamin/mineral.
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Of the total products reported by children for the previous day, 85% (N=46) were
multivitamin and/or multimineral products, 13% (N=7) were single vitamins or mineral
products, and 2% (N=1) were non-vitamin/mineral products. The types of products
reported in the previous month differed slightly from the previous day assessment with
80% (N=68) multivitamin and/or multimineral products, 15% (N=13) single vitamins or
mineral products, and 5% (N=4) non-vitamin/mineral products.

Fifty-six percent (N=67) of the total products reported by caregivers for the
previous day were multivitamin and/or multimineral products, followed by 25% (N=29)
single vitamin or mineral products, and 19% (N=23) non-vitamin/mineral products. The
products reported by caregivers for the previous month were fairly similar with 60%
(N=85) multivitamin and/or multimineral products, 24% (N=34) single vitamin or
mineral products, and 16% (N=23) non-vitamin/mineral products.

Table 14. Types of Supplements Used by Children and Caregivers

Previous Previous
Day Month
Total N | %° | Total N | %"
Children
Multivitamin and/or multimineral | 46 85 | 68 80
Single vitamin or mineral 7 13 |13 15
Non-vitamin/mineral I 2 |4 5
Caregivers
Multivitamin and/or multimineral | 67 56 | 85 60
Single vitamin or mineral 29 25 | 34 24
Non-vitamin/mineral 23 19 |23 16

? Percent of total number of products reported.
Table 15 provides the products most frequently consumed by children in the
previous month according to product type. Two prescription multivitamins with fluoride

were the most frequently reported multivitamin and/or multimineral products. Together
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they accounted for 37% (N=31) of the total supplements reported by children. A
prescription fluoride (captured as default fluoride) and vitamin C (50 mg) were the most
frequently reported single vitamin or mineral products. The default fluoride was assigned
when information reported by the participant was incomplete or information for the
reported product could not be obtained. These two single vitamin or mineral products
accounted for 13% (N=11) of the total supplements reported by children. Between the
prescription multivitamin with fluoride (including default multivitamin with fluoride) and
single fluoride, 42 (50%) of the total supplements reported by children for the previous
month were prescription supplement products. There were no non-vitamin/mineral
products reported by more than one child. The non-vitamin/mineral products reported by
children were: goji juice, grapeseed extract, chlorella (green algae), and mangosteen
juice.

Table 15. Products Most Frequently Consumed by Children According to Product
Type

Product Type Previous Month
TotalN | %°
Multivitamin and/or multimineral
Amide, Multi-Vita-Bets with Fluoride 18 21
Teva, Children’s Multivitamin with Fluoride 13 16
L’il Critters, Groovy Calcium Bears with Vitamin D | 5 6
Default Multivitamin with Fluoride 4 5
Flintstones, Multiple Vitamin 4 5
L’il Critters, Gummy Vites Kids Multivitamin 3 4
Kirkland, Children’s Chewable Multivitamin 3 4
Single vitamin or mineral
Default Fluoride 7 8
Vitamin C (50 mg) 4 5

? Percent of total number of products reported (N=85).
Table 16 provides the products most frequently consumed by caregivers in the

previous month according to product type. The most frequently consumed multivitamin
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and/or multimineral products were default prenatal and Centrum A-Zinc. The default
prenatal was assigned when information reported by the participant was incomplete or
information for the reported product could not be obtained. In addition to the default
prenatal, three other prenatal products were reported. The total frequency of reported
prenatal products (including default prenatal) was 14 or 10% of the total supplements
reported by caregivers for the previous month. The single vitamin or mineral products
most frequently consumed by caregivers were default iron and vitamin C (500 mg).
Together these two single vitamin or mineral products accounted for 10% (N=14) of the
total supplements reported by caregivers for the previous month. The most frequently
consumed non-vitamin or mineral products were goji juice, grapeseed extract, fish oil,
and seabuckthorn juice.

Table 16. Products Most Frequently Consumed by Caregivers According to Product
Type

Product Type Previous Month
TotalN | %"

Multivitamin and/or multimineral
Default Prenatal
Centrum A-Zinc
Melaleuca, Women'’s Daily for Life Pack (AM & PM)
Teva, Prenatal Mulvitamin Multimineral Supplement
Centrum Silver
One a Day Essential

PN R -
Wow W W by

Single vitamin or mineral
Default Iron
Vitamin C (500 mg)
Calcium (600 mg)
Default Vitamin E

S S IR [
— e Uy 3N

Non-vitamin/mineral
Goji Juice
Grapeseed Extract
Fish Oil
Seabuckthomn Juice

NN N W
p— et DN

% Percent of total number of products reported (N=142).
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Characteristics of Dietary Supplement Users:

Table 17 provides the distribution of supplement users according to selected
characteristics. All analyses used reported supplement use for the previous month. A test
for normality indicated that child age was not normally distributed and therefore a t-test
was not an appropriate statistical test. Children were therefore categorized into two equal
age groups and tested for statistically significant differences using a chi square analysis.
Similar to child age, a test for normality indicated that caregiver age, education, number
of people in the household and number of children in the household were not normally
distributed and therefore a t-test using these variables was not appropriate. Variables
were categorized as evenly as possible and tested for statistically significant differences
using a chi square analysis.

The prevalence of supplement use among children tended to vary by age (X*=
3.96, p = 0.047) with 48% of children in the younger age group (6-9 years) reporting
supplement use compared to 33% of children in the older age group (10-13 years), Child
supplement use also differed significantly by caregiver education with 51% of children
using supplements when caregivers reported more than 12 years of education compared
to 34% of children using supplements when the caregiver reported 12 years of education
or less (X?=4.50, p = 0.034). Child supplement use was also higher when caregivers
were supplement users (56%) compared to children whose caregivers were not
supplement users (26%) (X>= 17.77, p < 0.0001). There were no statistically significant
differences in prevalence of child supplement use by geographic location, gender,
caregiver age, caregiver ethnic identification, caregiver employment, number of people in
the household, or number of children in the household.
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Table 17. Characteristics of Supplement Users

Demographic Variable Total | Caregiver | X° P | Total | Child X'P
N User N User
N, (%) N, (%)
Geographic Location:
O‘ahu 115 |44, (38) 0.004 | 115 46, (40) | 1.000
Big Island 70 42, (60) 70 28, (40)
Male 8 2,(25) 0213 )93 39, (42) | 0.589
Female 177 | 84,(47) 92 35, (38)
Caregiver Age (yr):
15-35 73 32, (44) 0.449 | 73 34,(47) | 0.336
36-45 58 25, (43) 58 21, (36)
46-78 54 29, (54) 54 19, (35)
Child Age (yr):
6-9 — - 190 43,(48) | 0.047
10-13 93 31,(33)
Caregiver Cultural
Identification:
Hawaiian 112 | 43, (38) 0.016 | 112 43, (38) ]0.613
Other 5% 34, (58) 59 25, (42)
Caregiver Education (yr):
12 or less 119 | 48, (40) 0.029 | 119 41, (34) | 0.034
>12 61 35(57) 61 31, (51)
Caregiver Employment:
Employed 115 | 58,(50) 0.137 | 115 44, (38) | 0.613
Unemployed 69 27,(39) 69 29, (42)
Number in Household:
5orless 102 | 53,(52) 0.098 | 102 41, (40) | 0.952
>5 83 33, (40) 83 33, (40)
Number of Children <11 yrs
in Household:
2 or less 120 | 62, (52) 0.055 | 12¢ 47,(39) |0.753
>2 65 24, (37) 65 27, (42)
Caregiver Supplement Use:
Yes e -~ | 86 48, (56) | 0.000
No 99 26, (26)
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The prevalence of caregiver supplement use was higher on the Big Island than
O‘ahu, 60% and 38%, respectively (X 2-8.27, p = 0.004). The prevalence of caregiver
supplement use was also statistically significantly higher among caregivers with more
than 12 years of education (57%) compared to caregivers with 12 years of education or
less (40%) (X*=4.71, p=0.029). In regard to ethnic identification, participants that did
not identify themselves as Hawaiian had a higher prevalence of supplement use (58%)
when compared to those identifying as Hawaiian (38%) (X?=5.78, p = 0.016). The
prevalence of caregiver supplement use did not vary significantly by age, employment,
gender, number of people in the household, or number of children in the household.

A logistic regression was performed to investigate the relationship between
dietary, supplement use by children and demographic characteristics. The first model
used for children included sex, age, caregiver education, caregiver employment, and
caregiver Hawaiian identification as the independent variables and supplement use as the
dependent variable. In this multivariate model, age was found to be associated with child
supplement use. Older children (age 10-13) were approximately 53% less likely to use
supplements than younger children (age 6-9) (OR = 0.47, p = 0.024). None of the other
variables had statistically significant associations with child dietary supplement use.

The second model for children was the same as the first model except that
Hawaiian identification was omitted as an independent variable. Hawaiian identification
was not significant in the first model and its exclusion allowed for a greater number of
participants to be included in the second model. In the revised model, a similar
association between age and child supplement use was seen. Older children were
approximately 52% less likely to use supplements than younger children (OR = 0.48,p=

59



0.023). An association was also seen between caregiver education and child supplement
use. Children of caregivers with greater than 12 years of education were twice as likely
to use supplements than children of caregivers with 12 years of education or less (OR =
2.0, p = 0.035). None of the other variables had statistically significant associations. The
results of a third model including only age and education as the independent variables
and supplement use as the dependent variable resulted in odds ratios and p-values that
were very similar to the second model.

A logistic regression was also performed to investigate the relationship between
dietary supplement use by caregivers and demographic characteristics. The first model
included sex, age, education, employment status, and Hawaiian identification as
independent variables and supplement use as the dependent variable. Results indicated
that no variables had statistically significant associations although education tended to be
marginally associated with supplement use. Caregivers with greater than 12 years of
education were almost twice as likely to use supplements than caregivers with 12 years of
education or less {OR = 1.95, p=0.053). The second model omitted Hawaiian
identification because this variable was not significant in the first model and its exclusion
allowed for a greater number of participants to be included. In this model the association
between education and supplement use was significant due to the larger sample size.
Caregivers with greater than 12 years of education were twice as likely to use
supplements than caregivers with 12 years of education or less (OR = 2.02 p = 0.03).

None of the other variables had statistically significant associations.
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Reasons for Dietary Supplement Use:

The reasons for dietary supplement use were assessed via open-ended questions.
Caregivers were asked to provide responses for all questions pertaining to supplement use
by the child. Responses were categorized and are provided in Table 18. Forty-two of 74
(57%) children reporting supplement use in the previous month were using dietary
supplements for health benefits including: general health, to enhance the nutritional
content of the diet, for healthy teeth, to enhance the immune system, and to increase
energy. Twenty-seven (37%) children were using supplements based on physician
recommendation and 9 (12%) indicated no specific reason for using supplements.
Seventy-two of 86 (84%) caregivers reporting supplement use in the previous month
were using dietary supplements for health benefits including: general health, to enhance
the nutritional content of the diet, for a healthy pregnancy, to enhance the immune
system, for bone health, and to increase energy. A total of 9 (11%) and 8 (9%) caregivers
indicated using dietary supplements based on the recommendation of a physician or
friend/family member, respectively.

Table 18. Reasons for Dietary Supplement Use

Children N° | %"
For Health Benefits 42 | 57
Recommended by Physician 27 | 37
No Reason 9 |12
Caregivers

For Health Benefits 72 | 84
Recommended by Physician 9 |11
Recommended by Friend or Family {8 | 9
No Reason 13115

® Participants may have indicated more than one reason.
® Percent of 74 children and 86 caregivers reporting supplement use in the previous
month.
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Supplement users were also asked how they chose the particular product that they
reported using. Responses were categorized and are provided in Table 19.
Approximately two-thirds (61%) of children were using the particular product because it
was prescribed or recommended by a physician, A total of 10 (14%) caregivers chose a
product for their child based on product characteristics (e.g., product was chewable or the
child liked the taste), Five (7%) caregivers chose a product for their child based on the
recommendation of a friend or family member, convenience of purchase location, or
based on the nutrient content. Four (5%) caregivers chose a product for their child based
on price (e.g., item was on sale or l[owest price) or brand/product recognition. One
caregiver chose a product based on product research (e.g., reading product labels or
nutritional information) and one provided no specific reason.

Approximately one-third (31%) of caregivers also indicated choosing a product
for themselves because it was prescribed or recommended by a physician. Almost one-
third (29%) indicated they chose a product based on the recommendation of a friend or
family member. Eight (9%) caregivers chose a product based on price or product
research. Six (7%) caregivers chose a product based on convenience of purchase location
or brand/product recognition. Four (5%) caregivers chose a product based on health
and/or diet concerns and 2 (2%} caregivers chose a product based on nutrient content. A
total of 10 (12%) caregivers indicated no specific reason.

Supplement users were also asked how long they plan to take this product or a
similar product, Almost 75% of the caregivers indicated they plan to have their children
take the product as long as possible or as long as it is recommended/needed. Twelve
(16%) plan to have their child take the product until they are older, 2 (3%) plan to take it
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until the product is finished, 4 (5%) were unsure how long they plan to have their child
take this product or a similar product and one indicated they plan to have their child take
the product for a year or less.

Table 19. Reasons for Choosing a Particular Supplement Product

Children N | %"
Prescription or Recommended by Physician | 45 | 61
Based on Product Characteristics 10 | 14
Recommended by Friend or Family 5 |7
Based on Convenience/Purchase Location |5 |7
Based on Nutrient Content 5 |7
Based on Price 4 |5
Based on Brand/Product Recognition 4 |5
Based on Product Research 1|1
No Reason 1 |1
Caregivers

Prescription or Recommended by Physician | 27 | 31
Recommended by Friend or Family 25 129
Based on Price 8 |9
Based on Product Research 8 |9
Based on Convenience/Purchase Location |6 |7
Based on Brand/Product Recognition 6 |7
Based on Health and/or Diet Concerns 4 |5
Based on Nutrient Content 2 |2
No reason 10 | 12

® Participants may have indicated more than one reason.
® Percent of 74 children and 86 caregivers reporting supplement use in the previous
month.

Approximately half (53%) of the caregivers indicated they plan to take the
product as long as possible and 16 (19%) will take the product as long as it is
recommended/needed. Twelve (14%) caregivers plan to take the product for a year or
less (e.g., during pregnancy or while breastfeeding). Nine (10%) caregivers were unsure

how long they plan to take this product or a similar product and 3 (4%) caregivers plan to

take the product until it is finished.
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Caregivers who indicated they {or their child) did not take any dietary
supplements in the previous month were asked if there was a specific reason why they
did not take dietary supplements. Similar to the questions for supplement users,
caregivers were asked to provide responses for all questions pertaining to supplement use
by the child. Responses were categorized and are provided in Table 20. No specific
reason was indicated for 46 (41%) out of 111 children that did not use dietary
supplements in the previous month. A total of 20 (18%) children did not take
supplements because they did not like the taste or did not want to take the product for
another unspecified reason. Eighteen (16%) children did not take supplements because
they or their caregiver forgot or they ran out and forgot to buy more. Eleven (10%)
children did not take supplements because it was not recommended/prescribed or they
were already healthy (e.g., their caregiver felt their diet included everything they needed).
Five (5%} children did not take supplements because they were too expensive. Four
(4%) children do take supplements sometimes, but did not take them during the previous
month. One child did not take supplements because the caregiver was unsure which
product to purchase.

Approximately half (51%) of 99 caregivers who did not used dietary supplements
indicated there was no specific reason why they do not take a dietary supplement.
Thirteen (13%) caregivers did not take supplements because they forgot or ran out and
forgot to purchase more. Ten (10%) caregivers do not like to take supplements because
they do not like the taste, do not like taking pills, or find the pills difficult to swallow.
Nine (9%) caregivers indicated they were already healthy (e.g., they ate plenty of fruits
and vegetables or preferred to get nutrients from food). Eight (8%) caregivers did not

64



take supplements because they were not recommended or prescribed, 5 (5%) indicated
that supplements are too expensive, and 3 (3%) were unsure which product to choose.
One caregiver does take supplements sometimes, but did not take any during the previous
month.

Table 20. Reasons for not Currently Using Dietary Supplements

Children N° | %"
No Specific Reason 46 | 41
Do Not Like 20 (18
Forget to Take or Purchase 18 | 16
Not Recommended or Prescribed | 11 | 10
Already Healthy 11|10
Cost is Prohibitive 5 |5

Take Supplements Intermittently [ 4 | 4

Unsure which Product to Choose |1 | <1

Caregivers

No Specific Reason 50| 51
Forget to Take or Purchase 13 13
Do Not Like 10 | 10
Already Healthy 9 |9
Not Recommended or Prescribed | 8 | 8
Cost is Prohibitive 5 |5

Unsure which Product to Choose |3 |3

Take Supplements Intermittently {1 |1

? Participants may have indicated more than one reason.
® Percent of 111 children and 99 caregivers that did not report supplement use in the
previous month.

Caregivers and children that did not report supplement use in the previous month
were also asked if they took a dietary supplement previously and if so, what type of
supplement (vitamin, mineral, herbal, etc.) did he/she take. A total of 92 (83%) children
who did not take a dietary supplement in the previous month took a dietary supplement

previously. The most frequently reported product type was multivitamin and/or

multimineral (N=76), followed by single vitamin/minerals (N=4). The specific product
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type was not recalled/provided for 14 children and two children indicated more than one
type of product. A total of 74 (75%) caregivers who did not take a dietary supplement in
the previous month took a dietary supplement previously. The most frequently reported
product type was multivitamin and/or multimineral (N=63), followed by single
vitamin/minerals (N=15), and non-vitamin/mineral products (N=5). The specific product
type was not recalled/provided for 2 caregivers and nine caregivers indicated more than
one product.

Reasons for previous dietary supplement use by caregivers and children that did
not report supplement use in the previous month were assessed. Responses were
categorized and are provided in Table 21. Fifty (54%) children previously took
supplements based on physician recommendation. Twenty-three (25%) children took
supplements for health benefits and 6 (7%) children took supplements based on the
recommendation of a friend or family member. Fourteen (15%) children did not indicate
a specific reason for previously taking supplements. Almost three-quarters (74%) of
caregivers who previously took dietary supplements took them for health benefits. Eight
(11%) caregivers previously took supplements based on physician recommendation and 5
(7%} took supplements based on the recommendation of a friend or family member.
Seven (9%) caregivers did not indicate a specific reason for previously taking

supplements.
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Table 21. Reasons for Previous Dietary Supplement Use

Children N° | %°
Recommended by Physician 50 | 54
For Health Benefits 23 | 25
Recommended by Friend or Family |6 | 7
No Reason 14 | 15
Caregivers

For Health Benefits 55174
Recommended by Physician 8 |11
Recommended by Friend or Family | § [ 7
No Reason 7 |9

? Participants may have indicated more than one reason.
® Percent of 92 children and 74 caregivers reporting previous supplement use.

Caregivers and children that reported previous supplement use were also asked
why they stopped taking supplements. Responses were categorized and are provided in
Table 22. Approximately one-third (32%) of the children stopped taking dietary
supplements because they or their caregivers forgot to take them or purchase them.
Twenty-one (23%) children stopped taking the supplement because they did not like the
taste. Seventeen (18%) children stopped taking supplements because they were no longer
recommended or prescribed by their physician. Four (4%) children stopped taking
supplements because they were healthy and the caregivers felt they no longer needed to
take the product. Two (2%) children stopped taking supplements due to the expense.
Seventeen (18%) children did not have a specific reason for stopping and 6 (7%) continue
to take supplements sometimes, but did not take them in the previous month.

Over half (54%) of the caregivers stopped taking the dietary supplement because
it was only recommended for a specific period of time (e.g., while they were
pregnant/breastfeeding or for anemia) and was not currently recommended or prescribed.

Fifteen (20%) caregivers stopped taking the supplement because they forgot to take it or
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purchase more. Six (8%) caregivers stopped taking the supplement because they did not
like the taste, had difficulty swallowing the pills, or did not like to take pills. Four (5%)
caregivers cited the high cost of the supplement as the reason for stopping. Two (3%)
caregivers stopped taking the supplement because they felt they were healthy and 7 (9%)
caregivers did not have a specific reason for stopping.

Table 22. Reasons for Stopping Dietary Supplement Use

Children N | %
Forget to Take or Purchase 29| 32
Do Not Like 21 |23
Not Recommended or Prescribed | 17 | 18
Take Supplements Intermittently (6 | 7
Already Healthy 4 |4
Cost is Prohibitive 2 |2
No Specific Reason 17 118
Caregivers

Not Recommended or Prescribed | 40 | 54
Forget to Take or Purchase 15 20
Do Not Like 6 |8
Cost is Prohibitive 4 |5
Already Healthy 2 |3
No Specific Reason 7 19

? Participants may have indicated more than one reason.
b Percent of 92 children and 74 caregivers reporting previous supplement use.

Contribution of Dietary Supplements to Total Intake:

The age of the child participants ranged from 6-13 years which encompasses two
Dietary Reference Intakes (DRIs) age groups: 4-8 years (N=49) and 9-13 years (N=134).
The DRIs for these two age groups differ significantly for many of the nutrients
commonly found in dietary supplements, Therefore, child nutrient intake from dietary
supplements is presented separately according to age group in Table 23 (7-8 years) and
Table 24 (9-13 years). The DRIs are also separated by gender for the 9-13 year age

group, but recommendation differences by gender are minimal for all of the nutrients
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presented in Table 24. Nutrient intakes in Tables 23-25 are compared to reference values

for the following DRI categories (IOM, 2006):

1.

Recommended Dietary Allowance (RDA): Average daily dietary
nutrient intake level sufficient to meet the nutritional requirements of
nearly all (97-98 percent) healthy individuals in a particular life stage
and gender group.

Adequate Intake (AI): Recommended average daily intake level based
on observed or experimentally determined approximations or estimates
of nutrient intake by a group (or groups) of apparently healthy people
that are assumed to be adequate; used when an RDA cannot be
determined.

Tolerable Upper Intake Level (UL): Highest average daily nutrient
intake level that is likely to pose no risk of adverse health effects to

almost all individuals in the general population.

Table 23 provides the median nutrient intake from dietary supplements for

children age 7-8 years along with the 10" and 90" percentiles. A total of 21 and 25

children age 7-8 years used supplements in the previous day and month, respectively.

For both the previous day and month dietary supplement assessment, median intakes

from supplements were equal to or above the RDA or Adequate Al for all vitamins

except vitamin E, biotin, and pantothenic acid. For the previous day supplement

assessment, intakes of vitamin D, vitamin C, riboflavin, vitamin B-12, and folate were at

least double the RDA or AL. Median intake of folate also exceeded the UL for the

previous day assessment. For the previous month assessment, intakes of vitamin D,
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vitamin C, and vitamin B-12 were at least double the RDA or Al, although none
exceeded the UL. Median mineral intakes for both the previous day and month
supplement assessment were all zero (i.e., over half of the children did not receive any
minerals from supplements) and the 90" percentiles were well below the RDA or Al
Both vitamin and mineral intake from supplements varied widely as indicated by the
wide range between the 10" and 90™ percentiles. Beta-carotene and chromium had
median, 10%, and 90" percentile values of zero and therefore are not included in the table.
The following nutrients did not appear in any of the supplements used by children age 7-

8 years: chloride, manganese, molybdenum, potassium, selenium, and vitamin K.
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Table 23. Child Nutrient Intake from Dietary Supplements (age 7-8 years)

Previous Day Previous Month
(N=21) (N=25) 1 i
Nutrient 10 and 10%and | ooy | Ut
Median 90 Median 90 or
Percentile Percentile

Vitamin A, RAE® 750 0, 750 643 0, 750 400 | 900°
(meg)
Vitamin D (IU)" 400 0, 400 400 0, 400 200 | 2000
Vitamin E (mg)° 6.8 0, 6.8 5.8 0, 6.8 7 300°
Vitamin C (mg) 60 9, 187 60 0, 89 25 650
Thiamin (mg) 1.05 0,15 0.9 0,1.1 0.6 |ND"
Riboflavin (mg) 1.2 0,15 1 0,12 0.6 ND
Niacin (mg) 13.5 0,13.5 8 0,13.5 8 15'
Vitamin B-6 (mg) 1.1 0,1.1 1 0, 1.1 0.6 40
Vitamin B-12 (mcg) | 4.5 0,4.5 3.2 0,45 1.2 ND
Folate, DFE‘ (ncg) 510 0,510 357 0,510 200 | 400
Biotin {mcg) 0 0,31 0 0,13 12 ND
Pantothenic Acid (mg) | 0 0,2.5 0 0,29 3 ND
Calcium (mg) 0 0, 200 0 0, 143 800 | 2500
Magnesium (mg) 0 0,5 0 0,6 130 [ 1108
Phosphorus (mg) ( 0, 100 0 0, 67 500 | 3000
Iron (mg) 0 0,4 0 0,4 10 40
Copper (mg) 0 0,0 0 0,0.5 044 |3
Zinc (mg) 0 0,3.3 0 0,4 5 12
Sodium (mg) 0 0,0 0 0,7 1200 | 1900
Iodine (mcg) 0 0,19 0 0, 43 920 300
Fluoride (mg) 0.5 0,1 0.4 0,1 1 2.2

# RAE, retinol activity equivalents
®1 IU vitamin D = 0.025 mcg cholecalciferol

° mg alpha-tocopherol

DFE, dietary folate equivalents

°As preformed vitamin A only.

fULs for vitamin E, niacin, and folate apply to synthetic forms obtained from
supplements, fortified foods, or a combination of the two.

®Intake from a pharmacological agent only (does not include intake from food and water).
"ND = Not determined.

'RDA = Recommended Dietary Aliowance, Al = Adequate Intake, UL = Tolerable Upper
Intake Level (IOM, 2006)
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Table 24 provides the median nutrient intake from dietary supplements for
children age 9-13 years along with the 10™ and 90™ percentiles. A total of 27 and 49
children age 9-13 years used supplements in the previous day and month, respectively.
For the previous day supplement assessment, median vitamin intakes were equal to or
above the RDA or Al for all vitamins except vitamin E, biotin, and pantothenic acid.
Median intakes of vitamin D and vitamin B-12 were at least double the RDA or Al,
although they did not exceed the UL. The 90" percentile values for the previous day
assessment for niacin and folate equaled or exceeded the UL. For the monthly
supplement assessment, median vitamin intakes were lower than the RDA or Al for all
vitamins except vitamin D and vitamin B-12. Median mineral intakes for both the
previous day and month assessment were all zero and the 90™ percentiles were well
below the RDA or Al except for zinc and copper, which were above the RDA for the
previous day supplement assessment. Both vitamin and mineral intakes from
supplements varied widely as indicated by the wide range between the 10™ and 90™
percentiles. The following nutrients had median, 10%, and 90™ percentile values of zero
and therefore are not included in the table: beta-carotene, chloride, chromium,

manganese, molybdenum, potassium, selenium, and vitamin K.
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Table 24, Child Nutrient Intake from Dietary Supplements (age 9-13 years)

Previous Day Previous Month
(N=27) (N=49) RDA
Nutrient 10" and 10" and AT )
Median | 90® | Median | 90% |
Percentile Percentile

Vitamin A, RAE" 750 0, 1455 500 0, 750 600 1700°
(meg)
Vitamin D (1U)° 400 150,400 | 210 0, 400 200 2000
Vitamin E (mg)® 6.8 0,13.5 5.8 0,9.6 11 600"
Vitamin C (mg) 60 0, 65 42.9 0,131 43 1200
Thiamin (mg) 1.05 0,15 0.75 0,1.1 0.9 ND"
Riboflavin (mg) 1.2 0, 1.7 0.75 0,12 0.9 ND
Niacin (mg) 13.5 0, 20 6.75 0, 14.3 12 20'
Vitamin B-6 (mg) 1.05 0,2 0.7 0,1.4 1 60
Vitamin B-12 (mcg) 4.5 0,6 2.6 0,4.5 1.8 ND
Folate, DFE® (mcg) 510 0, 680 291 0, 510 300 600'
Biotin (mcg) 0 0,45 0 0, 29 20 ND
Pantothenic Acid (mg) | 0 0, 10 0 0,5 4 ND
Calcium (mg) 0 0, 162 0 0, 86 1300 | 2500
Magnesium (mg) 0 0,20 0 0,9 240 3508
Phosphorus (mg) 0 0, 100 ¢ 0,43 1250 [ 4000
Iron (mg) 0 0,0 0 0,2 8 40
Copper (mg) 0 0,2 0 0,03 0.7 5
Zinc (mg) 0 0,13.5 0 0,33 8 23
Sodium (mg) 0 0,5 0 0,2 1500 {2200
lodine (mcg) 0 0, 150 0 0, 37 120 600
Fluoride (mg) 0.5 0,1 0.25 0,1 2 10

® RAE, retinol activity equivalents

P] IU vitamin D = 0.025 mcg cholecalciferol

° mg alpha-tocopherol

“ DFE, dietary folate equivalents
°As preformed vitamin A only.

fULs for vitamin E, niacin, and folate apply to synthetic forms obtained from
supplements, fortified foods, or a combination of the two.
EIntake from a pharmacological agent only (does not include intake from food and water),

"ND = Not determined.

'RDA = Recommended Dietary Allowance, Al = Adequate Intake, UL = Tolerable Upper
Intake Level (IOM, 2006)
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Table 25 provides the median nutrient intake from dietary supplements for
caregivers along with the 10" and 90™ percentiles. The majority of caregivers (68%) fell
within the 31-50 year DRI age group. Due to the limited sample of male caregivers
(N=8) of which only 2 reported dietary supplement use, the RDAs and Als presented in
Table 25 are for females age 31-50 years.

A total of 69 and 86 caregivers used supplements in the previous day and month,
respectively. For the previous day supplement assessment, median vitamin intakes were
equal to or above the RDA or Al for all vitamins except vitamin E, vitamin K, and biotin,
Previous day 90" percentile niacin and folate values exceeded the UL. For the previous
month supplement assessment, median vitamin intakes were at or above the RDA or Al
for all vitamins except vitamin A, vitamin E, vitamin K, vitamin C, biotin, and
pantothenic acid. Previous month 90" percentile niacin and folate values exceeded the
UL. For both the previous day and month supplement assessment, median mineral
intakes were equal to or below the RDA or Al for all minerals except copper and zinc
however, the 90™ percentiles were above the RDA or Al for many minerals. The
previous day 90 percentile value for iron exceeded the UL. Both vitamin and mineral
intakes from supplements varied widely as indicated by the wide range between the 10®
and 90" percentiles. Sodium had median, 10“, and 90" percentile values of zero and

therefore was not included in the table.
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Table 25. Caregiver Nutrient Intake from Dietary Supplements

Previous Day Previous Month
(N=69) (N=86) RDA
Nutrient Median | 10" and | Median | 10" and i | UL
gt gpth or Al
Percentile Percentile

Vitamin A, RAE® 746 0, 1473 630 0, 1425 700 3000°
(meg)
Beta-carotene (IU) 250 0, 3000 175 0,3000 [None |ND"
Vitamin D (IU) " 400 0, 549 342 0, 549 200 2000
Vitamin E (mg) © 13.5 0,42.3 9.9 0,41 15 1000
Vitamin K (mcg) 0 0,25 0 0, 25 90 ND
Vitamin C (mg) 103 0, 455 60 0, 455 75 2000
Thiamin (mg) 1.5 0,15 1.5 0,14.9 1.1 ND
Riboflavin (mg) 1.7 0,17 1.7 0, 14.7 1.1 ND
Niacin (mg) 20 0,75 17 0, 75 14 35
Vitamin B-6 (mg) 2.5 0,10 2 0,10 1.3 100
Vitamin B-12 (mcg) 8.9 0,31.2 6 0, 30.6 24 ND
Folate, DFE° (mcg) 680 0, 1404 630 0, 1404 400 1000'
Biotin (mcg) 0 0, 106 0 0, 82 30 ND
Pantothenic Acid (mg) | 10 0, 18 3 0,18 5 ND
Calcium (mg) 193 0, 1349 176 0, 1050 1000 | 2500
Magnesium (mg) 65 0, 250 24 0, 207 320 3508
Phosphorus (mg) 0 0, 162 0 0, 124 700 4000
Iron (mg) 18 0, 65 12 0, 34 18 45
Copper (mg) 2 0,5 1.7 0,3 0.9 10
Zinc (mg) 15 0, 30 15 0, 26.5 8 40
Selenium (mcg) 29 0,70 0 0, 63 55 400
Manganese (mg) 1.3 0,3.6 0 0,3.4 1.8 11
Potassium (mg) 0 0, 80 0 0, 80 4700 | ND
lodine (mcg) 29 0, 150 21 0, 150 150 1100
Chromium (mcg) 0 0, 132 0 0, 123 25 ND
Molybdenum (mcg) 0 0,75 0 0,75 45 2000
Chloride (mg) 0 0,72 0 0,72 2300 | 3600

* RAE, retinol activity equivalents from retinol (excluding beta-carotene).
®1 IU vitamin D = 0.025 mcg cholecalciferol

° mg alpha-tocopherol

9DFE, dietary folate equivalents
°As preformed vitamin A only.
fULs for vitamin E, niacin, and folate apply to synthetic forms obtained from supplements, fortified foods,

or a combination of the two,

fIntake from a pharmacelogical agent only (does not include intake from food and water).

"ND = Not determined.

'RDA = Recommended Dietary Allowance, Al = Adequate Intake, UL = Tolerable Upper Intake Level

(IOM, 2006)
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Excessive Intakes of Nutrients from Dietary Supplements:

Table 26 provides the UL for selected nutrients and the number of HPCP children
exceeding the UL based on average daily nutrient intake over the past month from dietary
supplements. A total of four HPCP children exceeded the UL for vitamin A and two
exceeded the UL for niacin. One child exceeded the UL for vitamin C, folate, and zinc.
None of the HPCP children exceeded the UL for the following nutrients: Vitamins, D, E,
and B6, calcium, copper, iron, magnesium, and selenium.

Table 26. Children with Intake from Dietary Supplements Exceeding the UL

Nutrient | UL Intake from
Dietary
Supplements
Above the UL

(N, %%

Vitamin A | 900 meg/day”
1,700 mcg/day ®

Niacin 20 mg/day°®

1,1
3.4
Vitamin C | 650 mg/day® 1,1
2,3
1,1

Folate 600 meg/day®

Zinc 23 mg/day® 1,1
? Percent of total children reporting supplement use (N=74).
® UL for children 4-8.

¢ UL for children 9-13.

Table 27 provides the UL for selected nutrients and the number of HPCP
caregivers exceeding the UL based on average daily nutrient intake over the past month
from dietary supplements. A total of twelve caregivers exceeded the UL for niacin, and
seven caregivers exceeded the UL for folate and iron. One caregiver exceeded the UL for
vitamin B6, calcium, and zinc. None of the HPCP caregivers exceeded the UL for the

following nutrients: vitamins A, C, D, and E, copper, and selenium.
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Table 27, Caregivers with Intake from Dietary Supplements Exceeding the UL

Nutrient | UL® Intake from
Dietary
Supplements
Above the UL
M, %)

Niacin 35 mg/day 12, 14

Vitamin B6 | 100 mg/day 1,1

Folate 1,000 meg/day | 7, 8

Calcium 2.5 g/day 1,1

Iron 45 mg/day 7,8

Zinc 40 mg/day i,1

UL for males and females 19-70.
® Percent of total caregiver supplements users (N=86).

Diet:
Dietary Intake of Selected Nutrients:

A total of 369 (185 children, 184 caregivers) 24-hour dietary recalls were entered
into the CRCH Rapid Calculation dietary data entry program and analyzed using the
CRCH FCT. A 24-hour dietary recall was not collected for one caregiver and therefore
this participant was excluded from the dietary analysis. Additionally, one caregiver
consumed only water during the day of the recall and therefore the minimum values for
the nutrients are zero. Other participants with very high or low intakes were identified
and the dietary data entry investigated and verified. None of these participants was
excluded from analyses. Mean intakes of kilocalories, protein, fat, saturated fat,
carbohydrate, and dietary fiber are provided in Table 28. Similar to the table for
caregiver nutrient intake from dietary supplements, the RDAs and Als for caregivers
presented in Table 28 are for females age 31-50 years.

Mean intake of protein and carbohydrate by children were well above the RDA.

However, intake of dietary fiber was approximately half of the Al. Mean intakes of
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protein and carbohydrate by caregivers were also well above the RDAs. Similar to the

children, mean intake of dietary fiber was approximately half of the AL

Table 28. Mean Dietary Intake of Selected Macronutrients

Children (N=185) | Mean Intake + SD | Range (min, max) | DRI°
Kcal 2170 + 774 410, 4479 1802°
Protein 74 + 31 7,208 19-34°°
Fat 79 + 34 6,227 None
Saturated Fat 27+13 2,93 None
Carbohydrate 296 + 120 55, 756 130°
Dietary Fiber 138 2, 61 25-31°7 ]
Caregivers (N=184) | Mcan Intake + SD | Range (min, max) | DRI°
Kcal 1972 + 983 0, 5547 2031°
Protein 77 +43 0,237 46°

Fat 78 +45 0, 296 None
Saturated Fat 2517 0,120 None
Carbohydrate 244 £133 0, 695 130°
Dietary Fiber 138 0, 42 25°

* Average Estimated Energy Requirement using reference height, weight and low-active
Ehysical activity level for boys (54.7 in, 70.3 1b) and girls (54.3 in, 72.5 Ib) age 10 years.
Range is for two DRI age groups, 4-8 years and 9-13 years.

¢ Average Estimated Energy Requirement using a reference height (63 in), BMI (18.5-
24.99) and low-active physical activity level for females age 30 years.
4 DRI = Dietary Reference Intake (IOM, 2006)
°Recommended Dietary Allowance
f Adequate Intake

Mean percent contribution of protein, fat, saturated fat, and carbohydrate to total
energy is provided in Table 29 along with the DRI acceptable macronutrient distribution
range. The mean percent of energy from protein, fat, and carbohydrate fell within the
DRI acceptable range for both children and caregivers. However, energy from fat was at
the high end of the acceptable range for both children and caregivers. A DRI acceptable
range for percent of energy from saturated fat has not been established although the

Dietary Guidelines for Americans 2005 indicates the amount should be less than 10% of
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total calories (DHHS & USDA 2005). Mean percent of energy from saturated fat for
both children and caregivers exceeded the Dietary Guidelines recommendation.

Table 29, Mean Percent Contribution of Macronutrients to Total Energy Intake

Children (N=185) | Mean % % SD | Range (min, max) | DRI Acceptable Range®
Protein 14+4 7,27 10-30

Fat 338 11, 53 25-35

Saturated Fat 1114 4,29 None

Carbohydrate 559 24,83 45-65

Caregivers (N=184) | Mean % + SD | Range (min, max) | DRI Acceptable Range’
Protein 16+5 0,32 10-35

Fat 35110 0, 60 20-35

Saturated Fat 11+4 0, 26 None

Carbohydrate 49 +13 0,96 45-65

*From IOM, 2006

Prevalence of Dietary Nutrient Adequacy:

Prevalence of dietary nutrient adequacy among children is presented in Tables 30
and 31. The children’s sample was separated into two DRI age groups: ages 6-8 years
and 9-13 years. Two children were excluded from the dietary nutrient adequacy
calculations due to missing age values. The prevalence of dietary nutrient adequacy from
foods alone for children age 6-8 years ranged from 86 to 100% for all selected vitamin
and minerals except vitamin E. When vitamin E from supplements was included in the
adequacy calculation, the prevalence of nutrient adequacy increased from 63 to 89%.

The prevalence of dietary nutrient adequacy for all other selected nutrients ranged from
95 to 100% when the nutrient contribution from dietary supplements was included in the

adequacy calculations.
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Table 30. Prevalence of Dietary Nutrient Adequacy for Children (age 6-8 years)
(N=49)

Nutrient Food Only | Food and
% Sugplements
%
Vitamin A, RAE® (meg) | 86 95
Vitamin E (mg) 63 89
Vitamin C (mg) 90 98
Thiamin (mg) 100 100
Riboflavin (mg) 100 100
Niacin (mg) 100 100
Vitamin B-6 (ing) 100 100
Vitamin B-12 (mcg) 100 100
Folate, DFE° (mcg) 97 100
Magnesium (mg) 100 100
Iron (mg) 99 99
Copper (mg) 100 100
Zinc (mg) 100 100
Selenium (mcg) 100 100
Phosphorus {mg) 100 100
2 RAE, retinol activity equivalents
® mg alpha-tocopherol

° DFE, dietary folate equivalents
4pC-Side does not provide confidence intervals and they could not be calculated
externally due to manipulation of the data.

The prevalence of dietary nutrient adequacy from foods alone for children age 9-
13 years ranged from 33 (vitamin E} to 99%. The prevalence of vitamin E nutrient
adequacy increased from 33 to 59% when nutrients from supplements were included in
the adequacy calculation. The prevalence of dietary nutrient adequacy for all other

selected nutrients was between 76 and 100% when the nutrient contribution from dietary

supplements was included in the adequacy calculations.
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Table 31. Prevalence of Dietary Nutrient Adegunacy for Children (age 9-13 years)
(N=134)

Nutrient Food Only | Food and
% Su})plements

%

Vitamin A, RAE® (mcg) | 74 83

Vitamin E (mg)” 33 59

Vitamin C (mg) 82 90

Thiamin (mg) 99 100

Riboflavin (mg) 08 99

Niacin (mg) 09 99

Vitamin B-6 (mg) 97 08

Vitamin B-12 (mcg) 96 97

Folate, DFE ° (mcg) 92 95

Magnesium (mg) 83 84

Iron (mg) 99 99

Copper (mg) 99 99

Zinc (mg) 96 96

Selenium (mcg) 99 99

Phosphorus (mg) 75 76

ARAE, retinol activity equivalents
®mg alpha-tocopherol
° DFE, dietary folate equivalents
pC-Side does not provide confidence intervals and they could not be calculated
externally due to manipulation of the data.

Prevalence of dietary nutrient adequacy among caregivers is presented in Table
32. The prevalence of dietary nutrient adequacy from foods alone ranged from 26 to
96%. The prevalence of dietary nutrient adequacy ranged from 59 to 98% when the
nutrient contribution from dietary supplements was included in the dietary nutrient

adequacy calculations.
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Table 32. Prevalence of Dietary Nutrient Adequacy for Caregivers (N=184)

Nutrient Food Only | Food and
%! Su‘})plements

%

Vitamin A, RAE® (meg) | 51 71

Vitamin E (mg)° 26 59

Vitamin C (mg) 72 81

Thiamin {mg) 90 93

Riboflavin (mg) 96 98

Niacin (mg) 95 97

Vitamin B-6 (mg) 91 92

Vitamin B-12 (mcg) 88 90

Folate, DFE® (mcg) 77 87

Magnesium (mg) 81 83

Iron {mg) 85 08

Copper (mg) 96 08

Zinc (mg) 92 94

Selenium (mcg) 96 08

Phosphorus (mg) 96 97

* RAE, retinol activity equivalents

® mg alpha-tocopherol

° DFE, dietary folate equivalents

pC-Side does not provide confidence intervals and they could not be calculated
externally due to manipulation of the data.

Intake of Pyramid Serving Groups:

Intake of selected Pyramid Serving groups based on the 1995 Food Guide
Pyramid (FGP) are presented in Table 33. Mean child intake of total grain, fruit, dairy,
and meat was within or close to the low end of the range of recommended daily servings.
However, mean intake of total vegetables fell below the recommended amount by 0.9
servings. Mean intake of discretionary fat contributed approximately 550 calories or
25% of mean total energy intake. Mean intake of added sugar contributed approximately
370 calories or 17% of mean total energy intake. Mean caregiver intake of total grain,

vegetable, fruit, and meat was within or close to the low end of the range of

recommended daily servings. However, mean intake of total dairy fell below the
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recommended amount by 1.2 servings. Mean intake of discretionary fat contributed
approximately 510 calories or 25% of mean total energy intake. Mean intake of added
sugar contributed approximately 280 calories or 14% of mean total energy intake.

Table 33. Daily Intake of Selected Pyramid Serving Groups

Pyramid Group Children Caregivers Recommended
(N=185) (N=184) Servings
Mean + SD Mean + SD Range®
Total Grain 7.2%£34 5.9+3.6 6-11
Whole Grain 09+14 0.8+1.2 ——
Total Vegetable 2.1+2 29+24 3-5
Total Fruit 1.8+2.2 1.8+2.8 2-4
Total Dairy 1.8+14 0.8+1.1 2-3
Meat and Meat Equivalents | 5+3.1 6.5+£4.7 5-7Toz
(0z)
Discretionary Fat (g) 60.8 +29.1 56.9 +36.1 ——
Added Sugar (tsp) 23.2+15.1 17.5+16.7 o

*The number of recommended servings increases at higher energy intakes.
Difference in Dietary Intakes Between Supplement Users and Non-Users.

A chi square analysis was used to test ft:)r statistically significant differences in
fruit and vegetable serving intake among dietary supplement users and non-users, HPCP
caregivers using dietary supplements were more likely to consume two or more servings
of fruit per day (X* = 4.14, p = 0.04), although they were no more likely to consume three
or more servings of vegetables than non-supplement users. Percent of total calories from
fat consumed by HPCP caregivers was also assessed and there was no difference between
supplement users and non-users. Supplement use by HPCP children was not associated
with either a higher intake of fruits and vegetables or a lower percent of total calories

from fat.
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CHAPTER 4. DISCUSSION
Prevalence of Dietary Supplement Use:

Table 34 provides a comparison of dietary supplement use by children in HPCP
with the results of national surveys. The majority (95%) of the HPCP study sample fell
within the 8-11 year age range originally specified in the study protocol. This age range
overlaps with two age ranges reported by CSFII 1994-1996 and NHANES II1, which
make comparison between studies somewhat difficult. Additionally, CSFII 1994-1996
and NHANES I1I did not assess the use of non-vitamin/mineral products by children.
HPCP did assess the use of non-vitamin/mineral supplements, although very few children
(2%) reported these supplements and therefore the results presented in Table 34 are not
distorted by the use of these products. In general, the prevalence of dietary supplement
use by both male and female children in HPCP is similar to that reported by national
surveys.

Table 34, Child Dietary Supplement Use

Study Age Supplement | Supplement
Range (yrs) | Use Male (%) | Use Female (%)
NHANES III 1988-1994* | 6-11 354 335
12-19 23.9 28
CSFII 1994-1996° 6-11 46.1 41.7
12-19 29.2 39.3
HPCP® 6-13 42 38

? One-month assessment.
® Duration of assessment not specified.

Table 35 provides a comparison of supplement use by caregivers in HPCP with
the results of national surveys. The majority (99.5%) of caregivers were age 23 years or
older, which allows the results to be more comparable to the national surveys which are

typically reported as age 18-20 years and older. However, the duration of assessment for
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the national surveys were not necessarily the same as the one-month time frame used for
HPCP. Additionally, only NHANES 1999-2000 and the SLONE survey assessed the use
of any type of dietary supplement (i.e., including non-vitamin/mineral supplements). The
dietary supplement data collection protocol for HPCP was created to be similar to
NHANES and therefore results of the 1999-2000 survey are the most reasonable with
which to compare the HPCP results.

Dietary supplement use by males in HPCP is approximately half that reported by
NHANES 1999-2000, but it must be noted that the male caregiver sample size was very
small (N=8) and therefore probably not representative of all males in the population
assessed. Dietary supplement use by female caregivers was more similar to that reported
by NHANES 1999-2000, but was still 10% less. The majority of females in HPCP fell
within the age range of 26-55 years. Results of dictary supplement use by adults in
NHANES 1999-2000 indicates that 43.3% of adults age 20-39 and 56.1% of adults age
40-59 used dietary supplements (Radimer, 2004). The prevalence of dietary supplement
use by HPCP females falls in the middle with 47% of females using dietary supplements.

Table 35. Caregiver Dietary Supplement Use

Study Age Supplement | Supplement
Range (yrs) | Use Male (%) | Use Female (%)
CSFII 1994-1996" 220 41.9 55.8
NHANES 1999-2000° | > 20 47 57
NHIS 2000° =18 28.7 38.7
SLONE 1998-1999° | 18-44 24 35
45-64 46 51
2 65 47 59
HPCP® 215 25 47
* Duration of assessment not specified.
® One-month assessment.

° One-year assessment. Use of any type of dietary supplement assessed.
4 One-week assessment. Use of any type of dietary supplement assessed.
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Types of Dietary Supplements Used:

The most popular types of supplements reported by children in HPCP were
multivitamin and/or multimineral products. These results are very similar to both
NHANES III and CSFII 1994-1996 as well as other smaller studies in which
multivitamin formulas were the most frequently consumed type of dietary supplement
(Ervin et al., 2004,USDA, 1998; Yu et al., 1997; Stang et al., 2000; Dwyer et al., 2001).

One distinction between the types of multivitamin and/or multimineral
supplements used by children in HPCP and the types reported in other studies is that 47%
of HPCP child supplement users reported using a prescription multivitamin with fluoride.
Results of NHANES III indicate only 6% of children age 2 months to 11 years using
dietary supplements reported using a multivitamin plus fluoride (Ervin et al., 2004).
Other studies did not specifically report on the use of muitivitamin with fluoride products
or prescription products in géneral. Public drinking water in Hawai‘i is not fluoridated
and therefore the use of fluoride and multivitamin with fluoride dietary supplements is
likely to be more prescribed and prevalent than in other portions of the U.S. where water
is fluoridated. According to the Centers for Disease Control and Prevention, in 2002
approximately 67% of the U.S. population received fluoridated water through public
water supply systems (CDC, 2002). Hawaii is one of only five states in which less than
25% of the population receives fluoridated public water supplies.

Single nutrient supplements were reported by 7% of children in HPCP. These
results are similar to use by children in CSFII 1994-1996, in which 6.3% of females and
5.6% of males reported use of single nutrient supplements (USDA, 1998). The most

popular single supplement reported by children in HPCP was fluoride followed by
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vitamin C. This differs from NHANES III and other studies in which vitamin C was the
most frequently reported single nutrient supplement (Ervin et al., 2004; Stang et al.,
2000; Dwyer et al., 2001). Similar to the use of multivitamins with fluoride, the higher
prevalence of fluoride supplement use may be related to the lack of fluoridated water in
Hawai‘i.

A small number of children (2%) in HPCP reported using a non-vitamin/mineral
dietary supplement. There have been few published reports of the use of non-
vitamin/mineral supplements by children. The most popular types of herbal products
reported by one study in Atlanta were aloe plant/juice, Echinacea, and sweet oil (Lanski
et al., 2003). Children in HPCP reported the following products: goji juice, grapeseed
extract, blue-green algae, and mangosteen juice. These products do not fall under a
traditional herbal category and could also be considered a beverage item in the form of
juice. This illustrates the potential difficulty in distinguishing a food/beverage from a
supplement. Although these particular products have Supplement Facts labels, they may
be considered food/beverage items by study participants.

The most popular types of supplements reported by caregivers in HPCP were
multivitamin and/or multimineral products. These results are very similar to NHANES
1999-2000, CSFII 1994-1996, NHIS 2000, and the SLONE survey in which multivitamin
formulas were the most frequently reported type of dietary supplement (USDA, 1998;
Kaufman et al., 2002; Millen et al., 2004; Radimer et al., 2004).

Single nutrient supplements were reported by 13.5% of HPCP caregivers and the
most frequently reported single nutrient supplements were vitamin C (5%}, iron (4%),
and calcium (2%). These results differ from NHANES 1999-2000, and the SLONE
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survey in which vitamin E, vitamin C, and calcium were the most frequently reported
single nutrient supplements (Radimer et al., 2004; Kaufman et al., 2002). Use of any one
of these three supplements in NHANES 1999-2000 and the SLONE survey ranged from
9-13% or 2-3 times that of the most frequently reported single nutrient supplement in
HPCP.

Approximately 9% of the caregivers in HPCP reported using a non-
vitamin/mineral dietary supplement. This prevalence of use is approximately twice that
reported in NHANES III, but only two-thirds that reported by the SLONE survey
(Radimer et al., 2000; Kaufman et al., 2000). NHANES III did not specifically request
information on the use of non-vitamin/mineral supplement use and therefore the
prevalence is likely to be underestimated. At least two caregivers reported the following
products: goji juice, grapeseed extract, fish oil, and seabuckthorn juice. This differs from
other studies in which herbal/botanical products (e.g., echinacea, ginkgo biloba, ginseng)
were the most frequently reported products (Radimer et al., 2000; Kaufiman et al., 2000;
Schaffer et al., 2003). Similar to non-vitamin/mineral products reported by children,
these products do not fall under a traditional herbal category and could also be considered
a food/beverage item.

Characteristics of Dietary Supplement Users:

Prevalence of dietary supplement use was higher among female caregivers than
among male caregivers in the HPCP although our sample of men was very small. Results
of many national studies as well as the MEC in Hawai‘i indicated a higher prevalence of
dietary supplement use among females (Koplan et al., 1986; Slesinski et al., 1995; Balluz
et al., 2000; Kaufman et al., 2002; Foote et al., 2003; Millen et al., 2004; Radimer et al,
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2004). National studies have also indicated that supplement use among adults increases
with age. This increase was seen to some extent in the HPCP study sample with 54% of
caregivers age 46-78 using dietary supplements compared to 43% of caregivers 36-45
using dietary supplements, although the difference between age groups was not
statistically significant. Prevalence of dietary supplement use among children did not
vary according to gender, although supplement use did vary by age with a higher
prevalence of dietary supplement use among younger children. This decline with age is
similar to results of national studies (USDA, 1998; Balluz et al., 2000).

HPCP caregivers who used dietary supplements were more likely to identify with
an ethnicity other than Hawaiian (i.e., Caucasian, Asian, Hispanic or other Pacific
Islander). These results are somewhat difficult to compare to national studies due to the
large percentage of Hawaiian and Asian participants and relatively small number of
Hispanic participants in the HPCP. Neither Hawaiian nor Asian ethnic groups are
specifically targeted by national surveys. The MEC contains adult ethnic groups most
similar to those in the HPCP. According to MEC baseline data from 1993-1996, Native
Hawaiians had the lowest prevalence of supplement use when compared to non-Hispanic
whites, non-Hispanic African Americans, Hispanic, and Japanese-Americans (Foote et
al., 2003). Thus, the MEC data agree with the caregiver data from HPCP. Among the
children in HPCP, however, there was not a significantly lower prevalence of dietary
supplement use according to Hawaiian ethnic identification. Prescription dietary
supplements were the products most frequently reported by children. The lack of

difference by ethnic identification may indicate that children in the study sample are
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receiving appropriate health care and prescription dietary supplements regardless of their
ethnic identification.

HPCP caregivers who used dietary supplements were more likely to have a higher
education level than non-users. This is similar to results of NHANES II and NHANES
1999-2000 in which a higher prevalence of supplement use was seen among adults with a
high school education or higher (Balluz et al., 2000; Radimeer et al., 2004). A higher
prevalence of supplement use was also seen among the MEC adults with higher
education (Foote et al., 2003). National studies have also indicated that supplement users
tend to have higher incomes than non-supplement users (Slesinski et al., 1995; Balluz et
al., 2000; Millen et al., 2004; Radimer et al., 2004). Caregiver income was not
specifically collected in the HPCP, although when we examined employment as a proxy
for income there was a small difference in prevalence of use, but the difference was not
statistically significant.

A large number of products consumed by both children and caregivers were
prescription items. Anecdotal information collected at the interviews indicated that
prescription supplements from the health centers are often free of charge. A
representative of Hawai‘i QUEST (a state program that provides health coverage to
residents with an income of 100-200% of the Federal Poverty Level) indicated the
program provides prescription multivitamins with fluoride to children (up to 12 years old)
and prenatal dietary supplements at no cost to the patient. Only a small percentage of
caregivers indicated that cost was prohibitive when reasons for supplement use were
assessed. The availability of free prescription dietary supplements and consequent lack
of a prohibitive cost may be why caregiver employment status is not significantly
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associated with dietary supplement use by either caregivers or children and why
prevalence of supplement use is lower in older children than younger children.

Dietary supplement use was also higher among caregivers on the Big Island than
on O‘ahu although this difference was not seen among children. It is possible that the use
of prescription dietary supplements by children is common throughout the state and
therefore there is no geographical difference. Caregivers on the Big Island were more
likely to report more than 12 years of education and less likely to identify as Hawaiian.
Since a higher education level and a culture other than Hawaiian were associated with
increased supplement use, these differences could explain the higher prevalence of
supplement use among caregivers on the Big Island.

HPCP children using dietary supplements were more likely to have a caregiver
also reporting dietary supplement use. This result is similar to another study in which
daughter and mother dietary supplement use was assessed and mothers were more likely
to give multivitamin and mineral supplements to their daughters if they were taking a
multivitamin and mineral supplement themselves (Lee et al., 2002).

Fruit and vegetable intake was assessed as an indicator of dietary quality. HPCP
caregivers using dietary supplements were more likely to consume two or more servings
of fruit per day, although they were no more likely to consume three or more servings of
vegetables than non-supplement users. This is similar to results of adult supplement use
in the MEC in which supplement use was associated with higher total daily intake of
fruit, but not vegetables (Foote et al., 2003). Percent of total calories from fat consumed
by HPCP caregivers was also assessed and there was no difference between supplement
users and non-users. This differs from the results of the MEC and other studies in which

91



supplement use was associated with a diet lower in fat (Lyle et al., 1998; Foote et al.,
2003). Supplement use by HPCP children was not associated with either a higher intake
of fruits and vegetables or a lower percent of total calories from fat. This also differs
from other studies in which supplement use by adolescents was associated with a higher
intake of fruits and vegetables and a lower intake of dietary fat (Dwyer et al., 2000; Stang
et al., 2000; Lee et al.,, 2002). Similar to the demographic characteristics, dietary
differences among child supplement users and non-users could be lessened by the
prevalence of prescription dietary supplements which may be prescribed and consumed
for dental health rather than for dietary enhancement.

Although an examination of supplement use and BMI was originally planned,
during data collection one of the electronic scales was not correctly calibrated and
incorrect weight measures were collected for some children. We were unable to
determine the exact time frame during which the error in measurement occurred and
therefore the anthropometric measures were not included in this manuscript.

Reasons for Dietary Supplement Use:

The most frequently reported reason for use of dietary supplements among HPCP
participants was for health benefits. This is similar to other studies that found the
strongest motivation to use dietary supplements was to treat health problems or enhance
health (Kaufiman et al., 2002; Neuhouser 2003). When HPCP caregivers were asked how
they chose a specific dietary supplement product for themselves or their children, the
most frequently reported reason was that it was prescribed or recommended by a

physician.
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Previous studies have indicated consumer confusion in regard to media reports
about health topics although consumers indicate they receive much of their health
information from the media (Rowe and Toner, 2003). Since HPCP participants indicate
that they are often using supplements based on physician recommendation, they may
view the physician as a source of reliable information regarding dietary supplement use.
Health centers and doctor’s offices may provide a location to promote nutrition education
and dissemination of information regarding dietary supplements including the benefits of
dietary supplement use as well as concerns regarding excessive use.

The second most frequently reported reason for HPCP caregivers to choose a
dietary supplement product for themselves was based on the advice of a friend or family
member. Thus, some HPCP caregivers may not be receiving the most reliable
information regarding their own product choice. To address this concern, education
regarding marketing and advertising claims could also be a key component in promoting
the appropriate use of dietary supplements.

Potential for Excessive Intakes of Vitamins and Minerals:

The prevalence of dietary nutrient adequacy from foods and supplements for
HPCP caregivers is between 80-100% for many vitamins and minerals commonly found
in dietary supplements. The prevalence of dietary nutrient adequacy from foods and
supplements for HPCP children is even higher than that for the caregivers with many
vitamins and minerals between 90-100%. The prevalence of dietary adequacy cannot
exceed 100% and therefore does not indicate the portion of the study sample that may
have excessively high intakes. Dietary supplements can contribute large amounts of
vitamins and minerals to the daily diet, potentially exceeding the RDA. The Tolerable
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Upper Intake Level (UL), established for many nutrients as part of the DRI’s, indicates
the highest level of intake by an individual that may be tolerated on a daily basis without
risk of adverse effects (I0M, 2006).

The UL for many nutrients pertains only to synthetic or non-food sources. For
example, the UL for niacin only applies to intakes of synthetic forms from supplements
or fortified foods. However, the FCT does not distinguish between food and fortification
sources of niacin. As a result, the number of individuals exceeding the UL is likely to be
over estimated because intake of niacin from food sources is included. Results of What
We Eat in America, NHANES 2001-2002 indicate that the proportion of the population
consuming more than the UL of vitamins and minerals from food sources is minimal
(USDA, 2005). Therefore, the number of HPCP caregivers and children exceeding the
UL based on nutrient intake from dietary supplements alone was assessed.

The nutrients for which more than one caregiver exceeded the UL (niacin, folate,
and iron) were not surprising. Therapeutic doses of iron and folate above the UL for iron
deficiency anemia and homocysteinemia respectively are not uncommon. The UL for
niacin is also much lower than the amount found in many B-complex dietary supplements
that provide the various B vitamins in doses of 100-500mg. Additional public health
education on the appropriate use of dietary supplements may be warranted.

Regarding HPCP children exceeding the UL based on nutrient intake from dietary
supplements, results are similar to 2 German study of vitamin intake from supplements
and fortified foods among children and adolescents in which intake of preformed vitamin

A was most likely to exceed the UL (Sichert-Hellert et al., 2006). In general, the
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proportion of HPCP children consuming more than the UL for any given nutrient was
very small.

The inappropriate use of adult vitamin and mineral supplements by children could
be a potential concern. Assessment of dietary supplements consumed by HPCP children
indicated three adult formula multivitamin and/or mineral products were consumed by
children. Additional education for the public regarding the potential for excessive
nutrient intakes may help to decrease inappropriate use of dictary supplements.
Limitations:

The data collected in this study represent behaviors and characteristics of the
study sample at one point in time and therefore we cannot make causal inferences. The
number of participants among different age ranges was limited and therefore differences
among age groups may be difficult to determine. Additionally, the male caregiver
sample size was very small and not likely to be representative of the entire population
assessed.

Dietary data were collected for one 24-hr period and are not likely to be
representative of usual long-term dietary intake for an individual. However, statistical
software was used to remove the effect of day-to-day variability before estimating the
prevalence of nutrient adequacy at the group level. Although questionnaires and recalls
were interviewer administered, intake was self-reported with the potential for either over
or under-reporting (Andersson & Rossner, 1996). Trained interviewers used an
established multiple pass method to decrease over or under-reporting of dietary intake

(Conway et al., 2003).
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Few study participants followed the request to bring their bottles of dietary
supplements with them to the interview. A lack of complete supplement label
information necessitated the creation and assignment of dietary supplement default codes
for many participants. Although these defaults may not have been an exact match to the
product actually consumed by the participant, the use of specific dietary supplement
defaults provides a better estimate of nutrient intake than the use of a more general
default nutrient profile (Park et al., 2006).

Caregivers frequently reported use of prenatal dietary supplement products,
although pregnancy and lactation status were not assessed. Because the DRIs for some
nutrients are different during pregnancy and lactation, dietary nutrient adequacy estimates
may be inaccurate for these caregivers.

Recruitment methods used on O*ahu and the Big Island were not identical and
therefore could affect potential similarities or differences among the populations. The
sample on O*ahu was recruited from health centers and there could be a higher
prevalence of supplement use due to prescribed dietary supplements. However, analysis
of supplement use by children (participants most likely to receive prescription products)
indicated that supplement use did not vary by island.

Strenpths:

This study was unique in the assessment of diet and dietary supplement use
among an ethnic population (primarily Native Hawaiian) and within a specific age range
(children age 6-13 years) in the Hawaiian Islands. To my knowledge, this is the only

study in Hawai‘i representative of this portion of the population.
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Dietary supplement use is fypically investigated either in very young (infants to
toddler age) children or in adolescents. Data collected from a sample of children 6-13
years represents a section of the population for which investigation of dietary supplement
use and the nutrient contribution from dietary supplements has been lacking.

The use of an established dietary data collection methodology and trained
interviewers familiar with local foods and customs aided in obtaining complete dietary
data. The local foods and recipes carried on the FCT allowed for more accurate dietary
nutrient and Pyramid Serving group estimates than if a traditional U.S. food database had

been used.
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CHAPTER 5. CONCLUSION

Dietary supplements are being used by a large percentage of the population
assessed and are often used based on the recommendation of a physician or other
healthcare professional. Dietary supplement use among caregivers in this population was
associated with living on the Big Island, identifying with an ethnicity other than
Hawaiian, and having a higher education. Dietary supplement use among children was
associated with younger age (6-9 years), higher caregiver education, and caregiver
dietary supplement use. Similar to results of national studies, multivitamin and/or
multimineral type products were the most popular product type and may contribute large
amounts of vitamins and minerals to the diet.

The nutrient contribution from dietary supplements increased the prevalence of
dictary adequacy among children for some vitamins and minerals, particularly vitamins A
and E. However, many nutrient intakes were adequate based on consumption from food
alone. Very few children exceeded the UL based on nutrient intake from dietary
supplements.

The nutrient contribution from dietary supplements increased the prevalence of
dietary adequacy among caregivers for many vitamins and minerals. The prevalence of
adequacy for many nutrients based on consumption from food alone was much lower
among caregivers than among children, Caregivers exceeded the UL for some nutrients,
particularly niacin, folate, and iron, based on nutrient intake from dietary supplements.

With the exception of an increased intake of fruit among caregivers, dietary
supplement use was not associated with a healthier diet among HPCP caregivers and
children. This differs from other studies and may be related to the widespread use of
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prescription dietary supplements, which may be taken for dental health or therapeutic
purposes rather than dietary enhancement.
Additional research investigating the use of dietary supplements may be helpful.
Possible studies include:
» An investigation of consumer beliefs about prescription products.
e A comparison of longer time frames of assessment of supplement use to better
determine the nutrient contribution from long-term dietary supplement use.
 Collection of more days of dietary intake to estimate long-term total nutrient

intake for each individual.
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APPENDIX A: 24-hour Supplement Recall Form

PACTRAC Validation Study — Supplement Record (24-Hour Recall) Participant LID.#
Date:
Number
of
. mg, meg
Pils | "'y | Pills | Label
# Supplement Brand Supplement Name Location of Purchase I;P:;e (single Taken | Photo
nutrients
only)
1. | Example: Nature Made | Calciwm Long’s 1 500 1 2
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PACTRAC Validation Study ~ Supplement Record (Past Month)

APPENDIX B: Past Month Supplement Recall Form

Participant LD.#

Date:

# Supplement Brand

Supplement Name

Location of Purchase

Pills per
Dose

Number
of
mg, meg
or IU
(single
nutrients
only)

Pilis
Taken

Per
Day

Per
Week

Label
Photo

1. | Example: NatureMade

Calciwmy

Long’s

500




APPENDIX C: Open-Ended Questionnaire

PACTRAC Dietary Supplement Intake: Child

Script: We are also trying to gather some additional information on the reasons why children take, or do
not take dietary supplements. Similar to the questions that I just asked you, there are no right or wrong
answers; I would just like to hear some of your thoughts and opinions.

Child did report intake of dictary supplements:

1. There can be many reasons why people do or do not take supplements. [s there a specific reason why
{child’s name) takes dietary supplements?

2. How did you choose the supplement that he/she takes?

3. How long do you plan to have him/her take this product or a similar product?

Child did not report intake of dietary supplements:

1. There can be many reasons why people do or do not take supplements. Is there a specific reason why
(child’s name) does not take dietary supplements?

2. Did (child’s name) take dietary supplements in the past? Yes No

If yes: What type of supplement (vitamin, mineral, herbal, etc) did he/she take?

Why did he/she take a dietary supplement at that point in time?

Why did he/she stop taking the supplement(s)?
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APPENDIX D: NHANES Handcard

Examples of Dietary Supplements
Individual or single vitamins
Individual or single minerals

Multiple vitamins
(2 or more combined)

Multiple minerals
(2 or more combined)

Vitamin and mineral
combinations

Combinations of vitamins,
minerals and other products

Botanicals, herbs, and
herbal medicine products

Amino acids
Fish oils
Glandulars

Antacids taken as a
calcium supplement

Fiber taken as a dietary
supplement

Zinc lozenges

Vitamin A, vitamin C, or vitamin E
Calcium, copper, iron, or zinc

B complex, Centrum™, Flintstones™,
vitamins C and E

Iron and Zinc, or calcium and magnesium
Centrum with minerals™, Flintstones with
iron™, Calcium plus vitamin D
One-a-Day™ with ginkgo

Echinacea, ginseng, gingko, St. John’s
wort, kava kava, dong quai, saw palmetto
Lysine, methionine, and tryptophan
Omega-3 fatty acids

Pancreas, liver, and organ extracts

Tums Antacid/Calcium Supplement™,
Tums E-X Antacid/Calcium Supplement™

Fiberwafers' ™, Florafiber™, Herb-lax™,
Psyllium™, Metamucil™, Fibercon™

Coldeeze™

Include products formulated to improve athletic performance, muscle strength, memory,

increase energy, etc.
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APPENDIX E: Supplement Information

Common Descriptive Terms Used in Supplement Names

Active Mature, Senior, or 50+
Advanced Maximum

Balanced Mega

Chewable Men'’s (Male) or Women’s (Female)
Children’s Natural or Naturalized
Complete Premium

Daily Preventive

Defense Select

Essential Stress

Extra Super

Full Spectrum Support

High Energy Time Release

High Potency Ultimate

Iron Free Ultra

Typical Unit Measurements for Vitamins and Minerals

Vitamin Unit Mineral Unit
Vitamin A IU Biotin Mcg
Beta Carotene IU, meg | Calcium Mg
Vitamin D U Chromium Mcg
Vitamin E U Copper Mg
Vitamin K Mcg Fluoride Mg
Vitamin C Mg Iodine Mcg
Vitamin B1 (Thiamin) Mg Iron Mg
Vitamin B2 (Riboflavin) | Mg Magnesium Mg |
Niacin (Niacinamide) Mg Manganese Mg
Vitamin B6 (Pyridoxine) | Mg Molybdenum Mcg
Vitamin B12 (Cobalamin) | Mcg Phosphorus Mg
Folic Acid Mcg Potassium Mg
Pantothenic Acid Mg Selenium Mcg
Choline Mg Zinc Mg
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APPENDIX F: Examples of items that are not Dietary Supplements

Drinks/Shakes:

Bars:

Ensure

Boost

Slim Fast (powder or can)

Instant Breakfast

Vitamin Water Beverages

Teas with added vitamins/minerals
Sports Drinks

Power Bar

Slim Fast Bar

Luna or Cliff Bars

Candy bars with added vitamins/minerals

Highly Fortified or Enriched Foods:

Breakfast Cereals
Orange Juice with added vitamins/minerals
Milk with extra calcium added

Prescription Drugs:

Hormones (estrogen, testosterone)

Cholesterol lowering or Hypertensive medications
Antibiotics

Allergy medications
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APPENDIX G: 24-hour Dietary Recall Form

HLPT HPCP Project 24 HOUR RECALL FORM PacTrac
ID# CHILD MOTHER CAREGIVER:
|Date taken: | IData collectar initials:
[MEAL TYPE SERVING ABBREVIATION
Moming =1 Afternoon =4 |[TBSP = tablespoon c=cup
Midmorning = 2 Evening =5 tsp = teaspoon Ib = pound
Noon =3 Late evening =6l0z = ounce sl = slice
TIME OF | MEAL FOOD ITEMS and DESCRIPTION
QUICK LIST DAY TYPE _|(List all food and beverages. List separately main Ingredients in mixed dishes) AMOUNT EATEN




APPENDIX H: Dietary Recall Quick Reference
24-Hour Recall Quick Reference
1. The Quick List -

* I would like to know what foods and beverages you ate yesterday. I want you to
tell me everything that you ate and drank, including all meals, snacks and beverages”.

Prompts:
¢ Think back to when you first woke up, what did you do?
¢ Did you eat or drink anything?
e Think about the different activities you did throughout the day.

2. Forgotten Foods List -

“Iwill now read a list of different types of foods to you. Please tell me if you ate or drank any of
these items”.

Drinks (soda, juice, etc.)

Sweets

Savory snacks

Fruits

Vegetables

Cheeses

Breads and rolls

3. Details about Foods -

* I'will now go over the list of foods that we created and ask you for any additional information I
may need”,

Prompts;

What type was,..[food]? {c.g. skim, 1%, 2% and whole milk)

How was...prepared? (e.g cooking method)

Was...prepared at home?

How much...did you eat? Or drink?

What brand was consumed?

Did you add anything to? e.g. sugar/milk added to coffee/tea, salad dressing

4, Final Probe Review -

Is there anything else you would like to tell me about what you ate or drank yesterday?
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APPENDIX I: Dietary Recall Probes

Probing for the 24-hour recall
Probes related to time/place and activities

At what time did you ...(have breakfast, go to bed, etc.)? Did you eat or drink anything before or
after that?

What did you do next?
What did you do ...(this morning, after school, etc.)?

While you were...(watching TV, doing homework, etc.), did you take a break and have something
to eat or drink?

Where were you when you...(had lunch, dinner, etc.)?
Probes related to specific foods reported

Milk: What type (skim, 1%, 2%, whole)
Was anything added to your milk (chocolate, strawberry, etc.)

Coffee: Was anything added to your coffee (sugar, cream, milk, etc.)
Coffee Drinks: What type or brand (Starbucks, mocha, cappuccino, etc.)

Juice: What type (orange, apple, etc.)
Please note that many people call beverages ‘juice’ which are actually
punches or fruit drinks and are not 100% juice. It is preferable to obtain
the brand name and description in order to code appropriately.

Soda: What type (diet, regular, cola, fruit flavored, etc.)
Please note that some brands of soda may have caffeine (Barg’s root
beer) while others do not (Mug root beer). It is preferable to obtain the
brand name of soda consumed in order to capture the caffeine content
appropriately.

Alcohol: What type (beer, wine, vodka, etc.)
What mixers (orange juice, cola, tonic, etc.)

Bread orroll:  What kind (wheat, white, rye, etc.)
Please note that wheat bread may not be 100% whole wheat. If the

package does not say 100%, then it is not 100% whole wheat.
Was anything spread on your bread (margarine, mayonnaise, jam, etc.)

Tortilla: What type (corm, flour)

Donut: What type (cake, yeast, glazed, filled, etc.)
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Pancake/waffle: What type (white or wheat)
Was anything added to your pancakes or waffles (butter, syrup, etc.)

Cereal: What type (Cheerios, oatmeal, etc.)
Was anything added to your cereal (milk, sugar, fruit, etc.)

Rice: What type (white, brown, etc.)
How was it prepared (fried, steamed)
Was anything added to your rice (soy sauce, furikake, salt, etc.)

Pasta/Noodles: What type (spaghetti, macaroni, chow mein, egg noodles, etc.)
Was anything added to your noodles (sauce, butter, cheese, etc.)
How was it prepared (boiled, fried)

Fruit: What type (apple, orange, etc.)
How was it prepared (raw, canned, cooked, dried, pickled, etc.)
Was anything added to your fruit (sugar, dip, etc.)

Vegetables: What type (broccoli, carrots, etc.)
Please note, many people report eating beans. Please clarify whether
they mean green beans or legumes.
How was it prepared (raw, steamed, fried, pickled, etc.)
Was anything added to your vegetables (butter, sauces, etc.)

Salad: What type of greens (iceberg, romaine, spinach, etc.)
Was anything added to your salad (carrot, tomato, cheese, etc.)
Was dressing added to your salad? What type (regular, low-fat, non-fat, etc.)

Sauces: What type (soy sauce, tobasco, oyster sauce, etc.)
If home prepared, how was it made (cream, soy, tomato based, etc.)

Chicken: What part of the chicken (thigh, breast, wing, leg)
How was it prepared (roasted, fried, stewed, etc.)
Was the skin eaten
Was it boneless
Were any sauces or condiments added (teriyaki, BBQ, gravy, etc.)

Meat: What kind (beef, pork, lamb)
What cut/piece (pork chop, sirloin, ground, etc.)
How was it prepared (roasted, fried, stewed, ete,)
Were any sauces or condiments added (teriyaki, BBQ, gravy, etc.)

Fish/Seafood: What kind (ahi, salmon, shrimp, lobster, etc.)
How was it prepared (broiled, raw, fried, dried, etc.)
Were any sauces or condiments added {soy sauce, mayonnaise, butter/oil, etc.)

Fried foods:  What kind of fat/oil (lard, olive oil, shortening, etc.)
Pan-fried or deep fried
Was any flour/batter used (bread crumbs, tempura, etc.)
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Soy products: What type (tofu, aburage, miso, etc.)
How was it prepared (fried, raw, soup, etc.)

Casseroles: Name of dish (beef stew, palusami, etc.)
Mixed Dishes: What are the ingredients (beef, tomato sauce, carrots, etc.)

Sandwiches:  What type of bread
What spreads were added (mayonnaise, mustard, etc.)
What meat
What cheese
What vegetables
Fast Food: Restaurant name (McDonalds, Burger King, Pizza Hut, etc.)
Name of food (Big Mac, Whopper, Supreme pizza, etc.)
What size (small, medium, large, etc.)
What condiments/sauces {(ketchup, BBQ sauce, tartar sauce, etc.)
Frozen Dinners: Brand Name, Description
Cheese: What type (cheddar, mozzarella, low-fat, etc.)

Yogurt: What type (low-fat, non-fat, no sugar, etc.)
Was anything added (fruit, granola, honey, etc.)

Cottage cheese: What type (regular, low-fat)
Sour Cream:  What type (regular, reduced fat, non-fat)

Ice cream: What kind (premium, regular, low-fat, chocolate, etc.)

Cake: What type (frosted, no frosting, chocolate, etc.)

Pie: What type (apple, cherry, etc.)

Candy: Name/Description (Almond Joy, Butterfinger, chocolate with almonds, etc.)
Cookies: Name/Description (chocolate chip, Keebler Fudge Stripes, etc.)

Chips: Name/Description (Doritos, potato chips, Sun Chips, etc)

Were any dips/sauces used (salsa, cheese, ranch, etc.)

Probes related to amounts of foods reported
Foods may be reported in:
Numbers (cookies, crackers, grapes, etc.)
Shapes (pat of butter, slice of pie, wedge of pineapple, etc.)
Dimensions (size of food models or using the concentric circles or ruler)
Volume (liquids, cups, etc.)
Weight (ounces of meat, etc. or weight indicated on packaged item)
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APPENDIX J: Dietary Recall Supplies
Measuring Tools and Models for 24-hour Recall

- Ruler

- Concentric circles

- 8 and 16 oz plastic glasses
- 8 plastic plate

- 12 oz plastic bowl

- 3 oz chicken breast

- 3 oz hamburger patty

- % cup green beans

- Y cuprice

- 2 cup mixed dish/stir fry
- 27 square, 1 layer cake
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APPENDIX K: CIQ Questions Used in Thesis Analyses

Healthy Foods Hawai‘i
Form 1. Consumer Impact Questionnaire

Section 1. Socioeconomic & demographic characteristics

1. Age 2. Gender; [circle] Male/Female

3. Location of home: (zipcode) _96

4, a. How many people are in your houschold (Household means the people who usually
eat their meals with you)?
b. How many children age 11 and under live in your household?
c. What are their ages?

5. How many years of school have you completed? years
(give respondent example of high school graduation being 12 years)

6. a. Do you have more than one job? Yes No

b. Employed
Employed for more than 40 hours per week 1
Employed for 30-40 hrs/wk 2
Employed part time (less than 30 hrs/wk) 3
Seasonally/Occasionally employed _ 4

C. Unemployed

Not employed
Student

IG\IUI
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APPENDIX K: Continued

7. What ethnic or racial group do you most identify with?

IF MORE THAN ONE IS NAMED,
ASK: With which do you identify the most?
IF CAN'T CHOOSE, MARK MIXED and check each ethnicity included.

Native American

African American/Black
sian

Chinese
Filipino
Japanese

Korean
Other (Write in)

[

Hispanic

Native Hawaiian or Other Pacific Islander
Hawaiian/Part-Hawaiian L
Other Pacific Islander (specify)

White
Other (write in)
Mixed

Other (Write in)
Refused/ Don’t Know

8. Do you consider yourself local? YES NO
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APPENDIX K: Continued

Section 7 - Food Assistance Participation
I am now going to ask you about federal food assistance programs:

1.

During the past 30 days, did any (women/children/both women and children) in
this household receive benefits through the WIC program?
Yes No N/A

How many (women/ children/children/ both women and children) in the
household received WIC benefits?
Number

During the past 30 days, did (your child/any children in the household) receive
free or reduced-cost food at a day-care or Head Start program?

Yes No N/A

During the past 30 days, did (your child/any children in the household between 5
and 18 years old) receive free or reduced-cost breakfasts at school?

Yes No N/A

During the past 30 days, did (your child/any children in the houschold 5 and 18
years old) receive free or reduced-cost lunches at school?

Yes No N/A

In the past 12 months, since (this month) 2004 did (you/anyone in this household)
get food stamp benefits that is, either food stamps or a food-stamp benefit card?

Yes No

During the past 30 days, did you or your children receive any assistance from
Food Bank/Food Pantries or Commodity foods?

Yes No

114



REFERENCES

Andersson I, Rossner S. (1996) The Gustaf Study: Repeated, telephone-administered 24-
hour dietary recalls of obese and normal-weight men — energy and macronutrient intake
and distribution over the days of the week, J Am Diet Assoc. 96:686-692.

Balluz LS, Kieszak SM, Philen RM, Mulinare J. (2000) Vitamin and mineral supplement
use in the United States. Arch Fam Med. 9:258-262.

Baranowski T. (2002) Environmental influences and what have we learned from dietary
behavior change with children? Nutrition Today. 37(4):171-172.

Blendon RJ, DesRoches CM, Benson JM, Brodie M, Altman DE. (2001) Americans’
views on the use and regulation of dietary supplements. Arch Intern Med. 161:805-810.

Blitz CL, Murphy SP, Au DLMT, Yonemori KMM, Foote JA, Kolonel LN. (2006)
Creating default codes and assigning nutrient values for non-specific dietary
supplements. J Food Compost Anal. 19:453-460.

Block G, Sinha R, Gridley G. (1994) Collection of dietary-supplement data and
implications for analysis. Am J Clin Nutr. 59(suppl):232S-9S.

Briefel RR, Johnson CL. (2004) Secular trends in dietary intake in the United States.
Annu Rev Nutr, 24:401-31.

Centers for Disease Control and Prevention (CDC), National Oral Health Surveillance
System. Water Supply Statistics, (2002). Available at
http://www.cdc.gov/nohss/FSSupplyStats.htm. Accessed March 11, 2007.

Centers for Disease Control and Prevention (CDC), National Center for Health Statistics,
Division of Health Examination Statistics. (2006) The National Health and Nutrition
Examination Survey Data files. Available at:
http://www.cdc.gov/nchs/about/major/nhanes/nhanes01-02.htm. Accessed August 12,
2006.

Conway JM, Ingwersen LA, Vinyard BT, Moshfegh Al. (2003) Effectiveness of the US
Department of Agriculture 5-step multiple pass method in assessing food intake in obese
and non-obese women. Am J Clin Nutr. 77(5):1171-1178.

Cullen WC, Baranowski T, Owens E, Marsh T, Rittenberry L, de Moor C. (2003)
Availability, accessibility, and preferences for fruit, 100% fruit juice, and vegetables
influence children’s dietary behavior. Health Education & Behavior. 30(5);615-626.

Dwyer JT, Garceau AO, Evans M, Li D, Lytle L, Hoelscher D, Nicklas TA, Zive M.
(2001) Do adolescent vitamin-mineral supplement users have better nutrient intakes than

115



nonusers? Observations from the CATCH tracking study. J Am Diet Assoc.
101(11):1340-1346.

Ervin RB, Wright JD, Reed-Gilleite D. (2004) Prevalence of leading types of dietary
supplements used in the Third National Health and Nutrition Examination Survey, 1988-
94. Advance Data. 349:1-8.

Eisenberg DM, Davis RB, Ettner SL, Appel S, Wilkey S, Van Rompay M, Kessler RC,
(1998) Trends in alternative medicine use in the United States, 1990-1997 Results of a
follow-up national survey. JAMA. 280(18):1569-1575.

Foote JA, Murphy SP, Wilkens LR, Hankin JH, Henderson BE, Kolonel LN. (2003)
Factors associated with dietary supplement use among healthy adults of five ethnicities —
The Multiethnic Cohort Study. Am J Epidemiol. 157:888-897.

Friedman T, Slayton WB, Allen LS, Pollock BH, Dumont-Driscoll M, Mehta P, Graham-
Pole J. (1997) Use of alternative therapies for children with cancer. Pediatrics. 100(6):1-
6.

Gunther S, Patterson RE, Kristal AR, Stratton KL, White E. (2004) Demographic and
health related correlates of herbal and specialty supplement use. J Am Diet Assoc.
104:27-34.

Hawaii Food Bank. (2006) Available at: www.hawaiifoodbank.orp. Accessed September
24, 2006.

Hoggatt KJ, Bemstein L, Reynolds P, Anton-Culver H, Deapen D, Peel D, Pinder R,
Ross RK, West DW, Wright W, Ziogas A, Hom-Ross PL. (2002) Correlates of vitamin
supplement use in the United States: data from the California Teachers Study cohort.
Cancer Causes and Control. 13:735-740.

Institute of Medicine. (2001) Dietary Reference Intakes for Vitamin A, Vitamin K,
Arsenic, Boron, Chromium, Copper, Iodine, Iron, Manganese, Molybdenum, Nickel,
Silicon, Vanadium, and Zinc, The National Academies Press, Washington DC.

Institute of Medicine. (2006) Dietary Reference Intakes The Essential Guide to Nutrient
Requirements. The National Academies Press, Washington DC.

Jasti S, Siega-Riz AM, Bentley ME. (2003) Dietary supplement use in the context of
health disparities: Cultural, ethnic and demographic determinants of use. J Nutr.
133:20108-2013S8.

Kaufman DW, Kelly JP, Rosenberg L, Anderson TE, Mitchell AA. (2002) Recent
patterns of medication use in the ambulatory adult population of the United States.
JAMA. 287(3):337-344.

116



Koplan JP, Annest JL, Layde PM, Rubin GL. {1986) Nutrient intake and supplementation
in the United States (NHANES II). AJPH. 76(3):287-289.

Lanski SL, Greenwald M, Perkins A, Simon HK. (2003) Herbal therapy use in a pediatric
emergency department population: Expect the unexpected. Pediatrics. 111(5):981-985.

Lee Y, Mitchell DC, Smiciklas-Wright H, Birch LL. (2002) Maternal influences on 5- to
7-year-old girls’ intake of multivitamin-mineral supplements. Pediatrics. 109(3):46-

Lyle BJ, Mares-Periman JA, Kletn BEK, Klein R, Greger JL. (1998) Supplement users
differ from nonusers in demographic, lifestyle, dietary and health characteristics. J Nutr.
128:2355-2362.

Millen AE, Dodd KW, Subar AF. (2004) Use of vitamin, mineral, nonvitamin, and
nonmineral supplements in the United States: the 1987, 1992, and 2000 National Health
Interview Survey Results. ] Am Diet Assoc. 104(6):942-950.

Murphy SP, Wilkens LR, Hankin JH, Foote JA, Monro KR, Henderson BE, Kolonel LN.
(2002) Comparison of two instruments for quantifying intake of vitamin and mineral
supplements: A brief questionnaire versus three 24-hour recalls. Am J Epidemiol.
156:669-675.

Murphy SP. The Supplement Reporting Study (SURE). International Dietary Assessment
Conference Proceedings. April, 2006. Abstact #5S403-02.

Nesheim MC. (1999) What is the research base for the use of dietary supplements?
Public Health Nutrition. 2(1):35-38.

Neuhouser ML, Patterson RE, Levy L. (1999) Motives for using vitamin and mineral
supplements. ] Am Diet Assoc. 99(7):851-854.

Neuhouser ML. (2003) Dietary supplement us by American women: Challenges in
assessing pattems of use, motives and costs. J Nutr. 133:19928-19968.

Park S, Murphy SP, Wilkens LR, Yamamoto JF, Kolonel LN. (2006) Allowing for
variations in multivitamin supplement composition improves nutrient intake estimates for
epidemiologic studies. J Nutr. 136:1359-1364,

Patterson RE, Krista AR, Levy L, McLerran D, White E, (1998a) Validity of methods
used to assess vitamin and mineral supplement use. Am J Epidemiol. 148(7):643-649.

Patterson RE, Levy L, Fels Tinker L, Kristal AR. (1999) Evaluation of a simplified
vitamin supplement inventory developed for the Women’s Health Initiative. Public
Health Nutrition. 2(3):273-276.

117



Patterson RE, Neuhouser ML, White E, Kristal AR, Potter JD. (1998b) Measurement
error from assessing use of vitamin supplements at one point in time. Epidemiology.
9(5):567-569.

Radimer KL, Subar AF, Thompson FE, (2000) Nonvitamin, nonmineral dietary
supplements: Issues and findings from NHANES IIL. J Am Diet Asoc. 100(4):447-454.

Radimer K, Bindewald B, Hughes J, Ervin B, Swanson C, Picciano MF. (2004) Dietary
supplement use by US adults: Data from the National Health and Nutrition Examination
Survey, 1999-2000. Am J Epidemiol. 160:339-349.

Radimer KL. (2005) Methodological issues in assessing dietary supplement use in
children. J Am Diet Assoc. 105(5):703-708.

Rowe S, Toner C. (2003) Dietary supplement use in women: The role of the media. J
Nutr. 133:2008S-20098S.

Schaffer DM, Gordon NP, Jensen CD, Avins AL. (2003) Nonvitamin, nonmineral
supplement use over a 12-month period by adult members of a large health maintenance
organization. ] Am Diet Assoc. 103(11):1500-1505.

Sichert-Hellert W, Kersting M. (2004) Vitamin and Mineral Supplements use in German
Children and Adolescents between 1986 and 2003: Results of the DONALD Study. Ann
Nutr Metab. 48:414-419,

Sichert-Hellert W, Wenz G, Kersting M. (2006) Vitamin intakes from supplements and
fortified food in German children and adolescents: Results from the DONALD Study. J
Nutr. 136:1329-1333.

Slesinski MJ, Subar AF, Kahle LL. (1995) Trends in use of vitamin and mineral
supplements in the United States: The 1987 and 1992 National Health Interview Surveys.
J Am Diet Assoc. 95(8):921-923,

Stang I, Story MT, Harnack L, Neumark-Sztainer DN. (2000) Relationships between
vitamin and mineral supplement use, dietary intake, and dietary adequacy among
adolescents. ] Am Diet Assoc. 100(8):905-910.

Tippett KS, Cypel YS. (2005) Design and Operation: The Continuing Survey of Food
Intakes by Individuals and the Diet and Health Knowledge Survey 1994-96, U.S.
Department of Agriculture, Agricultural Research Service, Nationwide Food Surveys
Rep. No. 96-1; NTIS No. PB 98-137268. Available at:
http://www.barc.usda.gov/bhnrc/foodsurvey/Dor. html, Accessed June 25, 2005.

118



U.S. Department of Agriculture, Agricultural Research Service. (1998) Results from the
1994-1996 Continuing Survey of Food Intakes by Individuals. Available at:
http://www.barc.usda.gov/bhnre/foodsurvey/pdf/Supp.pdf. Accessed June 23, 2005.

U.S. Department of Agriculture, Agricultural Research Service. (2005) What We Eat in
America, NHANES 2001-2002: Usual nutrient intakes from food compared to Dietary
Reference Intakes.

U.S. Department of Agriculture, Food and Nutrition Service. (2006a) The Food Stamp
Program. http://www.fns.usda.pov/fsp/ Accessed September 24, 2006.

U.S. Department of Agriculture, Food and Nutrition Service. (2006b) National School
Lunch Program, hitp://www.fns.usda.gov/cnd/lunch/ Accessed September 24, 2006.

U.S. Department of Agriculture, Food and Nutrition Service. (2006¢) The Special
Supplemental Nutrition Program for Women, Infants and Children.
http://www.fns.usda.gov/wic/ Accessed September 24, 2006.

U.S. Department of Health and Human Services, Office of Disease Prevention and Heaith
Promotion. Healthy People 2010, (2000) Available at:

http://www healthypeople.gov/document/htmnl/uih/uih_4.htm. Accessed August, 78
2005.

U.S. Department of Health and Human Services, U.S. Department of Agriculture. Dietary
Guidelines for Americans 2005. (2005) Available at:

http://www healthierus.gov/dietaryguidelines/. Accessed January 14%, 2007.
White E, Patterson RE, Kristal AR, Thornquist M, King I, Shattuck AL, Evans I, Satia-

About a J, Littman AJ, Potter JD. (2004) VITamins And Lifestyle Cohort Study: Study
design and characteristics of supplement users. Am J Epidmiol. 159:83-93.

Woolf AD. (2003) Herbal remedies and children: Do they work? Are they Harmful?
Pediatrics, 112(1):240-246.

Yu SM, Kogan MD, Gergen P. (1997) Vitamin-Mineral supplement use among preschool
children in the United States. Pediatrics. 100(5):1-6.

119



