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Docosahexaenoic acid (DHA) intake was estimated in pregnant women between 12- and 20-weeks’ gestation
using the National Cancer Institute’s (NCI) Diet History Questionnaire-II (DHQ-II) and a 7-question screener

designed to capture DHA intake (DHA Food Frequency Questionnaire, DHA-FFQ). Results from both methods

were compared to red blood cell phospholipid DHA (RBC-DHA) weight percent of total fatty acids. DHA intake

from the DHA-FFQ was more highly correlated with RBC-DHA (r;=0.528) than the DHQ-II (r;=0.352). Moreover,

Sgelig;;rilg the DHA-FFQ allowed us to obtain reliable intake data from 1355 of 1400 participants. The DHQ-II provided
reliable intake for only 847 of 1400, because many participants only partially completed it and it was not
validated for Hispanic participants. Maternal age, parity, and socioeconomic status (SES) were also significant
predictors of RBC-DHA. When included with estimated intake from the DHA-FFQ, the model accounted for 36%
of the variation in RBC-DHA.

1. Introduction

Abbreviations

ADORE Assessment of DHA on Reducing Early preterm birth Consumption of the omega-3 (n-3) long-chain polyunsaturated fatty

DHA Docosahexaenoic acid acid (PUFA) docosahexaenoic acid (DHA) in pregnancy can be advan-

DHA-FFQ DHA Food frequency questionnaire tageous for both mom and baby. Reported benefits of prenatal DHA or

DHQ-II Diet History Questionnaire-II DHA and eicosapentaenoic acid (EPA) supplementation include reduced

EPA Eicosapentaenoic acid risk of preterm (<37 weeks gestation) and early preterm birth (< 34

FFQ Food frequency questionnaire weeks gestation) [1, 2], a positive influence on offspring brain devel-

NCI National Cancer Institute opment [3] and body composition [4-7], and a reduced risk of asthma in

n-3 Omega-3 offspring [8, 9].

PANDA Prenatal Autonomic Neurodevelopmental Assessment Clinical research requires a valid indicator of participants’ DHA

PUFA Polyunsaturated fatty acid status at baseline and study completion [10]. This is typically done by

RBC Red blood cell measuring red blood cell (RBC), plasma or blood spot DHA as a percent

SES Socioeconomic status of total fatty acids [11]. An indirect method for assessing DHA status is

USA United States of America to use one of several tools that evaluate the DHA content of foods

USDA  United States Department of Agriculture consumed. In addition to dietary intake of DHA, other factors such as age

[12], genetics [8], and parity [13] are associated with blood levels of
DHA.
Currently, there is no food frequency questionnaire (FFQ) that has
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been validated to assess DHA intake in pregnant women in the United
States of America (USA) [14]. Questionnaires exist in other countries as
either abbreviated PUFA FFQs [15, 16] or complete FFQs, sometimes
modified with additional questions regarding n-3 rich foods and sup-
plements [17-20]. However, since diet is extremely reflective of
regional culture, a questionnaire must be validated in a representative
sample of the target population [21, 22].

The primary goal of the present study was to compare RBC-DHA to
DHA dietary intake assessed at baseline in two large clinical trials of
DHA supplementation in pregnancy. We used both the National Cancer
Institute’s (NCI) Diet History Questionnaire-II (DHQ-II) [23] and a
7-question FFQ designed specifically to estimate DHA intake (DHA-FFQ)
[24]. The 7-question FFQ was validated as an interviewer-administered
questionnaire in a healthy US adult population [24], but its application
in a pregnant population has not previously been evaluated. A secondary
aim of this study was to identify maternal characteristics other than
dietary intake that predicted RBC-DHA status in this population.

2. Methods
2.1. Participants

The data analyzed were gathered at baseline from two National
Institute of Child Health and Human Development (NICHD) supported
randomized clinical trials: The Assessment of DHA on Reducing Early
Preterm Birth (ADORE) multi-site trial [25] and the Prenatal Autonomic
Neuro-Developmental Assessment (PANDA) study. Both studies were
registered with ClinicalTrials.gov (ADORE: NCT02626299; PANDA:
NCT02709239). All subjects provided written consent prior to the
occurrence of any study activities.

Subjects included 1400 women age 18 or older with a singleton
pregnancy who could read and speak either English or Spanish. All
participants attended a baseline study visit between 12- and 20-weeks’
gestation at which they were administered the DHA-FFQ and had a
blood sample collected. In the PANDA study, all women spoke English
and were asked to complete the DHQ-II, regardless of race and ethnicity.
The inclusion of Spanish-speaking women in the ADORE trial provided a
high number of Hispanic participants in the sample. However because
the DHQ-II is not validated for Hispanic persons [26], those in the
ADORE trial were not asked to complete the DHQ-II (N = 207). Measures
of socioeconomic status (SES) were available from the primary trials
including maternal education, paternal education, annual household
income, insurance type, and marital status.

There were 1400 enrollments and baseline visits in the two clinical
trials. Thirty-two enrollments were excluded from this study. Exclusions
included nineteen women who participated in both trials with subse-
quent pregnancies. In these cases, only data from the first trial in which
they participated were included. Ten enrollments were excluded
because the baseline blood sample was missed or damaged, and three
participants were excluded because they did not complete either the
DHA-FFQ or DHQ-II. Thirteen participants who were included
completed the DHQ-II but did not have a valid DHA-FFQ.

2.2. DHA food frequency questionnaire (DHA-FFQ)

The DHA-FFQ was developed by Martek Biosciences Corporation
(now DSM Nutritional Products) to assess dietary intake of DHA-rich
foods and supplements consumed in the past two months [24]. The
questionnaire consists of seven questions and was administered by a
trained interviewer at the baseline study visit. Serving size is specified as
3 ounces for all questions, except egg yolks. A deck of playing cards was
used as a visual representation of a 3-ounce serving. The first three
questions ask about fish and seafood intake in three categories that vary
in DHA content: high, medium, or low DHA. Each question lists species
of fish and asks for the number of 3-ounce servings consumed monthly.
Question four asks for the number of 3-ounce serving of liver consumed
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monthly. Questions five and six assess weekly intake of egg yolks and
3-ounce servings of poultry, respectively. The seventh question asks
about DHA-containing dietary supplements and functional foods.
Detailed information was obtained for dietary supplements and func-
tional foods containing DHA, including brand name and label when
available, the dose or serving size consumed, number of days per week it
was consumed, and when the participant started and/or stopped using
the supplement or food.

For the first six questions, the number of servings reported (per
month for questions 1-4; per week for questions 5-6) is multiplied by a
prespecified factor based on mean DHA content of each item from the
United States Department of Agriculture (USDA) Nutrient Database
(USDA, Nutrient Database for Standard Reference release 14, 2002) [24,
271. The product of each question is added together to give an approx-
imation of DHA consumed in mg per day. Information collected about
supplements and functional foods containing DHA is then added to es-
timate total daily DHA intake in mg per day [24].

Kuratko [24] validated the DHA-FFQ in a sample of 67 healthy
adults. DHA intake estimated by the DHA-FFQ was correlated with both
RBC-DHA and plasma phospholipid DHA (r = 0.513 and r = 0.514,
respectively). There was also no significant difference between intake
from the DHA-FFQ and intake estimated by computerized analysis of a
14-d diet record, therefore confirming content reliability. Additionally,
the 7-question FFQ has previously been used in two clinical trials. Using
the DHA-FFQ to calculate intake, DHA intake of older adults was
compared to plasma phospholipid DHA and intake of preschool children
was compared to whole blood DHA. Both studies found significant,
moderate correlations between DHA intake and the biomarker used
(older adults: r = 0.59; children r = 0.55) [28, 29].

For the ADORE trial, the DHA-FFQ was translated to Spanish using a
systematic approach of both linguistic and cultural comparison of food
(checking face validity for Hispanics). It was administered by a team
member fluent in Spanish for women who preferred to complete the
questionnaire in Spanish.

2.3. Diet history questionnaire-ii (DHQ-II)

In addition to the DHA-FFQ, all PANDA subjects and non-Hispanic
ADORE subjects completed the electronic version of the NCI’'s DHQ-II
at their baseline study visit. The DHQ-II is a complete FFQ that was
developed by the Risk Factor Assessment Branch of the NCI's Epidemi-
ology and Genomics Research Program. It has been validated as a means
to assess overall dietary intake [30, 31] and is freely available for use in
research. The DHQ-II consists of 134 items. The standard format was
used, which asks about diet over the past year and includes questions
about portion size [23, 32]. Questionnaires were analyzed using the
Nutrient and Food Group Database [33] and Diet*Calc software [34],
both of which can be downloaded from the NCI website [35, 36].

2.4. Red blood cell phospholipid concentration

At the baseline visit, a blood sample was collected by venipuncture
and immediately placed on ice. Samples were centrifuged within 24 h to
separate plasma, buffy coat, and anticoagulated RBCs, and these frac-
tions were stored at -80 °C. RBC lipids were extracted, RBC phospho-
lipids separated by thin layer chromatography, fatty acids
transmethylated with boron trifluoride methanol and the resulting fatty
acid methyl esters separated by gas chromatography at the University of
Kansas Medical Center as previously reported, with DHA reported as
weight percent of total RBC phospholipid fatty acids (RBC-DHA) [1, 25].

2.5. Statistical analysis
All analyses were performed using IBM SPSS Statistics for Windows

(Version 26.0). Level of significance was set at p < 0.05 and 95% CL.
General descriptive statistics were used to describe population
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characteristics.

Preliminary testing for normality was done using histograms and the
Shapiro-Wilk test. The three primary outcome variables: RBC-DHA, DHA
intake from the DHA-FFQ, and DHA intake from the DHQ-II all showed
asymmetric distributions. Because of the skewed distributions, Spear-
man’s rank correlation was used to evaluate all relationships [37, 38].
However, both Pearson’s and Spearman’s were tested, and the correla-
tions were similar. To further support the findings, 95% CI were also
calculated to accompany each of the correlations [37]. Linear regression
was used to evaluate the role of RBC-DHA predictors, other than dietary
intake (see Section 3.2).

3. Results

A detailed description of the population can be found in Table 1.

3.1. Primary outcome variables

DHA intake estimated by the DHA-FFQ had a good correlation with
RBC-DHA (n = 1355, rs=0.528; 95% CI: 0.49-0.57) (Table 2). This
relationship is illustrated in Fig. 1. However, the correlation between
DHA intake estimated by the DHQ-II and RBC-DHA was only acceptable
(n = 847, r;=0.352; 95% CI: 0.29-0.41) (Table 2). Not only was the

Table 1
Subject Characteristics.

Characteristics N (%) or Mean + SD
Study - Site N =1368
ADORE - KUMC 470 (34.36)
ADORE - OSU 355 (25.95)
ADORE - UC 251 (18.35)
PANDA - KUMC 292 (21.35)
DHA-FFQ Only (no DHQ-II) 521 (38.10)
DHQ-II Only (no DHA-FFQ) 13 (<1)

Both DHA-FFQ and DHQ-II Valid 834 (60.96)

RBC DHA (%) 6.49 +£1.78
DHA-FFQ — TOTAL DHA INTAKE (mg/d) 153.52 + 117.69
DHQ-II - TOTAL DIETARY DHA INTAKE (mg/d) 65.11 +71.1
Maternal Age (years) 30.16 + 5.47
Parity (number) 1.13 +£1.36

GA at Enrollment 16.83 + 2.47
Father of Baby Education (years) 14.25 + 3.09
Mother of Baby Education (years) 14.67 + 3.07

Preferred Language

English 1210 (88.45)
Spanish 158 (11.55)
Maternal Race or Ethnicity

American Indian or Alaskan Native 6 (0.44)

Asian 38 (2.78)

Biracial: Asian, White 9 (0.66)
Biracial: Black, Asian 1 (0.07)
Biracial: Black, White 14 (1.02)
Biracial: Native American, White 1 (0.07)
Black or African American 273 (19.96)
Hispanic 278 (20.32)
Multiracial: Black, Asian, White 1 (0.07)
Multiracial: Black, Native American, White 4 (0.29)
Native Hawaiian or other Pacific Islander 2(0.15)
Other ' 6 (0.44)
White 735 (53.73)
Taking a DHA-Containing Supplement at Baseline
Yes, DHA Supplement 705 (51.54)
<200 mg/day 270 (38.30)
>200 mg/day 435 (61.70)
No, DHA Supplement 663 (48.46)

ADORE, The Assessment of DHA on Reducing Early Preterm Birth. KUMC, The
University of Kansas Medical Center. OSU, The Ohio State University Medical
Center. UC, The University of Cincinnati Medical Center. PANDA, Prenatal
Autonomic Neuro-Developmental Assessment. RBC, Red blood cell. DHA, Do-
cosahexaenoic acid. FFQ, Food frequency questionnaire. DHQ-II, Diet history
questionnaire-II. GA, Gestational age.

! "Black & Indian", "Arab", "Arab, White", "Asian-Pakistani", "Middle Eastern".
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Table 2
Correlations between predictor variables and RBC-DHA.

Spearman’s Rho

n Is 95% CI p-value
DHA-FFQ 1355 0.528 0.486, 0.568 0.000
DHQ-II 847 0.352 0.290, 0.411 0.000
Maternal Age 1368 0.250 0.199, 0.300 0.000
Parity 1366 -0.212 -0.263, -0.160 0.000
Father of Baby Education 1321 0.461 0.415, 0.505 0.000

DHA-FFQ superior to the DHQ-II for predicting RBC-DHA, but it also
captured DHA intake from 97% of participants. In contrast, the DHQ-II
only provided estimated intake of 60% of participants. The DHQ-II was
also poor for predicting DHA intake from supplements and DHA-
containing food products, resulting in an underestimation of DHA
intake compared to the DHA-FFQ.

3.2. Secondary outcome variables

Alone, the DHA-FFQ accounted for 27% (r2:O.268) of the variance
in RBC-DHA. Several measures of socioeconomic status (SES) were
tested for their role in predicting RBC-DHA status including maternal
education, paternal education, annual household income, insurance
type, and marital status. Paternal education was collinear with income
(rs=0.686) and included as the sole measure of SES. Other significant
predictive factors were maternal age and parity. The final multivariable
linear regression model included RBC-DHA as the dependent variable
and the following independent variables: DHA intake estimated by the
DHA-FFQ, maternal age, parity and paternal education. These four
predictors accounted for 36% of the variation in RBC-DHA (r?=0.360)
(Table 3).

4. Discussion and conclusions

The DHA-FFQ was more highly correlated with RBC-DHA than the
DHQ-II. The DHA-FFQ also identified a higher mean DHA intake at
baseline. This is likely because many participants in this study of DHA in
pregnancy were consuming a prenatal supplement that contained DHA,
which was captured by the DHA-FFQ and poorly captured by the DHQ-
II. Another important advantage of the DHA-FFQ was that it allowed us
to estimate DHA intake at baseline in 97% of the participants who
enrolled in the two randomized clinical trials.

Mother’s age, parity and years of father’s education further increased
the ability to predict RBC-DHA. Mother’s age and years of father’s ed-
ucation were both positively related to RBC-DHA while parity was
negatively related. We don’t have an explanation for these relationships
although both positive predictors are related to higher socioeconomic
status, which could be linked to a higher quality diet or reduced stress.
Recent systematic reviews are in agreement about sociodemographic
characteristics [39] and parity [40] on maternal DHA status, but both
acknowledge that these factors cannot be fully explained.

To assess the quality of a dietary intake tool, Ortiz-Andrellucchi et al.
[41] describes a correlation <0.30 as poor, between 0.30 and 0.50 as
acceptable, between 0.51 and 0.70 as good, and >0.70 as very good. Based
on these guidelines, the DHA-FFQ is a good tool for assessing intake of
DHA in this population and the DHQ-II is only acceptable. The present
study also identified several other factors that influence RBC-DHA level
including age, parity, and SES.

These results are consistent with others who have validated abbre-
viated FFQs for estimating DHA or n-3 PUFA intake. In Australian
pregnant women, Parker et al. [16] reported a good correlation between
estimated DHA intake from a 38-item PUFA FFQ and RBC-DHA
(rs=0.61). Similar 20-30-item abbreviated FFQs have been validated
in non-pregnant adult populations in several different countries with
correlations between estimated DHA intake and RBC-DHA ranging from
acceptable (r;=0.39 in Australian adults [42] and r;=0.40 in Canadian
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Fig. 1. Pearson’s correlation between RBC-DHA & DHA-FFQ.

Table 3
Univariate and multiple linear regression models with RBC-DHA (% of total fatty acids) as the dependent variable and potential predictors of RBC-DHA as independent
variables.
Predictor Unstandardized B Beta p- R? Unstandardized B Beta p- Unstandardized B Beta p-
(95% CI) value (95% CI) value (95% CI) value
Univariable Analysis Multivariable Analysis Multivariable Analysis
DHA Intake - DHA-FFQ ° DHA Intake - DHQ-II *
DHA Intake - DHA 0.008 0.518 0.000 0.268 0.006 0.403 0.000
FFQ (mg/d) (0.007, 0.009) (0.005, 0.007)
DHA Intake - 0.007 0.273 0.000 0.075 0.005 0.184 0.000
DHQ-II (mg/d) (0.005, 0.009) (0.003, 0.006)
Age at Enroll 0.08 0.246 0.000 0.061 0.032 0.098 0.000 0.046 0.132 0.000
(years) (0.064, 0.097) (0.016, 0.048) (0.022, 0.070)
Parity (each) -0.256 -0.195 0.000 0.038 -0.098 -0.074 0.003 -0.125 -0.083 0.013
(-0.324, -0.188) (-0.164, -0.032) (-0.224, -0.026)
Father of Baby 0.254 0.439 0.000 0.193 0.146 0.254 0.000 0.219 0.321 0.000
Education (0.226, 0.283) (0.117, 0.176) (0.172, 0.266)
(years)

! Percent increase in RBC-DHA for every one-unit increase (or decrease) of the predictor variable.

2 Daily DHA intake estimated by the DHA FFQ. R? = 0.360.
% Daily DHA intake estimated by the DHQ-II. R? = 0.233.

adults with major depressive disorder [43]) to good (rs=0.605 in Swiss
adults [44]). In US adults, Sublette et al. [45] validated an
accepTable 21-item n-3 fatty acid FFQ based on the correlation between
estimated DHA intake and plasma DHA (r;=0.50). With correlations
>0.30, all of these instruments would be deemed acceptable, and those
with correlations >0.51, like the DHA-FFQ, considered good [41].

As the results show, the DHA-FFQ is superior to the DHQ-II for to
estimating DHA intake. The DHQ-II is designed to assess overall dietary
intake with less focus on individual nutrients. It also asked about intake
in the past 12 months while the DHA-FFQ assessed intake in the past 2
months. Because some women may change their diet in pregnancy, this
could be another advantage of the DHA-FFQ in studies of pregnant
women. Fish and seafood questions in the DHQ-II are grouped more by
preparation method (fried vs. not-fried) while the DHA-FFQ categorizes
fish and seafood based on their level of DHA. Furthermore, the DHQ-II
does not incorporate DHA-containing supplements into its estimation.
More than 50% of the study population was taking a DHA-containing

supplement at baseline, as prenatal supplements with DHA in various
amounts are readily available. Data from the National Health and
Nutrition Survey show that the proportion of women taking a DHA
supplement during pregnancy increased from 6% in the 2005-2006
cycle to 30% in 2015-2016 [46, 47] so there is clear evidence that DHA
supplementation in pregnancy from the small number of pregnant
women sampled yearly (n = 57 to 70) since 2006. DHA supplements are
clearly a contributor to DHA intake; thus, it is critical to include them
when estimating intake.

Others have also found that a tailored FFQ better estimates intake for
specific nutrients compared to a complete FFQ. Meyer et al. [48]
compared RBC-DHA to DHA intake estimated with a 38-item FFQ and
found it better estimated DHA intake (validity coefficient=0.69)
compared to a complete FFQ (validity coefficient=0.26). Similarly,
Zhang et al. [49] found a slightly stronger correlation between a 21-item
abbreviated FFQ and dried blood spot DHA (rs=0.45) compared to the
correlation between a complete FFQ and dried blood spot DHA
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(rs=0.40) in Australian adults.

Several validation studies have used a complete FFQ to estimate
intake of DHA and other PUFAs in pregnant women. In Brazilian preg-
nant women, Lepsch et al. [18] found a significant correlation between
DHA intake estimated by an 81-item complete FFQ and serum DHA
concentration (rs=0.209) and concluded that the FFQ could be used as a
non-invasive method for predicting serum DHA and PUFA status.
Similarly, Madsen et al. [19] reported a significant correlation between
DHA intake estimated by a 360-item complete FFQ and plasma DHA
concentration (r;=0.18) in Danish pregnant women. In Japan, Shiraishi
et al. [20] concluded that a 58-item brief-type, complete FFQ was an
acceptable method for estimating DHA intake in pregnant women based
on the correlation between estimated DHA intake and plasma DHA
(rs=0.305). Kobayashi et al. [17] evaluated the use of a 167-item com-
plete FFQ for assessing PUFA intake in Japanese pregnant women and
reported a significant correlation between estimated DHA intake and
serum DHA level (r;=0.27). While these studies and those previously
mentioned [17, 42-45] found statistically significant correlations be-
tween estimated DHA intake and a biomarker of DHA status, just three
others had a good correlation despite asking many more questions [16,
44, 48].

A strength of the present study is the use of a direct measurement of
blood DHA as the reference method for validation. A biomarker is the
preferred reference method for validating a dietary assessment method
[50]. When using another method of dietary intake for validation, the
same errors can occur in both instruments, potentially leading to a
stronger than real correlation. Errors in measuring a biomarker are in-
dependent of the instrument being validated.

Another strength is the large and diverse sample size of 1400 sub-
jects. Just over 50% of the sample population was Non-Hispanic white,
with about 20% Non-Hispanic Black or African American and 20%
Hispanic (Table 1). As noted previously, Hispanic women in the ADORE
study were not asked to complete the DHQ-II. The DHA-FFQ however,
was administered to all women in their preferred language, allowing for
comparison of DHA intake across the entire sample. Additionally, a
reasonable sample size for validation studies is estimated by Majem et al.
[51] to be between 100 and 200 subjects but could be as low as 50 when
a biomarker is used as the reference method. However, Coulston et al.
[22] reports that a less precise instrument typically requires more in-
dividuals. Nevertheless, the sample size is sufficient for validation and
representative of the midwestern US population.

There are some important limitations of the study to consider as well.
All participants were living in the Midwest of the US when the study was
conducted. According to the US Environmental Protection Agency [52],
adults living in the Midwest, including Kansas, Missouri and Ohio, have
the lowest estimated total fish intake compared to the three other US
Census Bureau regions: the Northeast, South, and West. That said, the
percentage of ADORE/PANDA participants who never consumed any
fish/seafood (21.7%) is somewhat lower than the average from NHANES
from 1999 to 2018 (25.9%) [53]. Seafood intake in pregnancy may also
be increasing as efforts are being made to educate women that seafood
can be a healthful dietary choice in pregnancy. Nevertheless, because
patterns of fish and seafood intake may vary and influence the quality of
nutrients being consumed from this food source, it may be desirable to
validate the questionnaire in other populations.

Meyer [54] mentions limitations to the DHA-FFQ. For one, the
questionnaire groups fish and seafood into only three categories, and
there are variations in the amount of DHA of the fish within each
category. This limitation is of less concern in a population that consumes
little fish, such as the one we studied. It should also be noted that,
variations in nutrient composition exist even within the same species of
fish. For example, according to the USDA’s Food Data Central [55], raw
salmon can have between 333 mg and 1385 mg of DHA per 100 g. There
are also known sources of error in any FFQ such as recall bias, under/-
over reporting, and variations in usual intake [16, 22]. Therefore, even a
more detailed abbreviated FFQ, such as one that has individual
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questions for each species of fish, cannot measure intake perfectly.
Meyer [54] also mentions the exclusion of red meat on the DHA-FFQ as a
limitation. However, red meat (beef, pork, and lamb) has an average of
0.6025 mg of DHA per 100 g according to the DHQ-II Nutrient Database
[33]. An individual consuming six ounces of red meat per day would
consume an additional 1.2 mg of DHA, which does not justify adding
additional questions about red meat intake.

While the DHA-FFQ may not measure DHA intake precisely, it still
has several strengths as an assessment instrument. Because many high-
DHA foods like fish and seafood are not consumed on a regular basis,
such an FFQ is advantageous since it is designed to assess intake over an
extended period [56]. In the literature, an abbreviated or
semi-quantitative FFQ, similar to the DHA-FFQ, that is targeted specif-
ically to DHA or n-3 PUFAs is the most common tool used to assess di-
etary intake of DHA [2, 6, 16, 57]. With only seven questions, it takes
approximately five minutes to complete, and the results are known
immediately.

In conclusion, the DHA-FFQ is a good and valid instrument for
estimating DHA intake in midwestern, US pregnant women. The short
time required for administration and the ability to obtain data from
virtually everyone make it ideal for use in research. Our results also
support the importance of collecting information about socioeconomic
status of participants.
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