HIH RELAIS Document Delivery

NIH -- W1 J0909C

MICHELLE MAHER
MCI-DCPC

NIH-10080002

blle Ezecutive Blvd. Suite 705 MS3CH8314
ROCEVILLE, MD 20892-8314

LTRUIGLAY

ATTH:

PHOME: 301-496-04783
Fax: 301-435-8R45
E-MAIL:

TITLE:
PUBLIZHER-PLACE :
VOLUME ~IS5UE-PAGES :
DATE :

AUTHOE OF ARTICLE:
TITLE OF ARTICLE:
IZEM:

OTHEERE HOS-LETTERS:

SOURCE :
CALL MWUMBER:
NOTES :

REQUEETEER INFO:
DELIVEEY :
REPLY:

SUBMITTED: 2001-11-29 15:47:59
PRINTED: 2001-1Z2-01 14:15:23
REQUEST HNO. : WIH-10080002
SENT WIA: LOAN DOC
5151390
Fiche to Paper Journal

JOURNAL OF THE AMERICAN DIETETIC ASSOCIATION
American Dietetic Association Chicago I1

1991 Dec;91(12):1526-31 1526-31

1991

Eant AK; Block @&; Schatzkin &; Ziegler RE; HNestle M
Dietary diversity in the US population, WNHAWES II,
Q002-8223

Library reports holding volume or yvear

7503061

19503544

PubMed

W1l Jogooc

Please email all copy orders

AC956
E-mail: mml30D@nih.gowv
Mail:

HOTICE: THIZ MATERIAL MAY BE PROTECTED BY COPYRIGHT Law (TITLE 17, U.5. CODE)



1526 RESEARCH

DECEMBER 1991 VOLUME 91 NUMBER 12

Dietary diversity in the US population,

NHANES 11, 1976-1980

Ashima K. Kant, PhD, RD; Gladys Block, PhD;
Arthur Schatzkin, MD, DrPH;

Regina G. Ziegler, PhD, MPH;

Marion Nestle, PhD, MPH

Abstract The extent of diversity in the diets of black
and white adults (n=11,658) aged 19 to 74 years was
evaluated from 24-hour dietary recalls obtained in the
second National Health and Nutrition Examination Survey.
Each 24-hour recall was evaluated for the consumption of
items from the dairy, meat, grain, fruit, and vegetable
groups (Food Group Score). A second scoring method
(Serving Score) evaluated every recall for consumption of
at least two servings each from dairy, meat, fruit, and
vegetable groups and four servings from the grain group.
Only a third of the population surveyed reported consum-
ing foods from all the food groups on the survey day; less
than 3% reported consuming foods from all food groups
in at least the recommended amount. Blacks scored lower
on both types of diet diversity scores than whites. Both
. types of diversity scores showed a significant trend to
increase with increasing income and level of education.
Failure to consume any foods from the dairy, meat, grain,
fruit, and vegetable groups was reported by 24%, 6%,
5%, 46%, and 18%, respectively, of the population on the
survey day. The proportion of the popuiation consuming
at least the desired number of servings from each of these
food groups was 51%, 71%, 29%, 29%, 61%, respectively.
The resuits emphasize the need for major public cam-
paigns directed at increasing the diversity of US diets.
Special target groups include minorities and those with
limited income and formal education. /| Am Diet Assoc.
199171, 91:1526-1531.
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The history of the recommendation to increase the variety
of foods in the US diet as a means to ensure adequate
intake of essential nutrients dates back to at least 1916
(1-3). The latest revision of the Recommended Dietary
Allowances (4) explicitly recommends selection of foods
from different food groups in planning diets. Additionally,
with the recognition that dietary factors affect the risk of
major chronic diseases, dietary guidelines (5-9) for mod-
ifying intake of certain dietary components have been
issued to the US population. Virtually all of these dietary
recommendations for health benefits include suggestions
for increasing the variety of foods in the daily diet along
with modifying selected nutrients.

Relatively little is known about the extent to which this
information has been translated into daily diet patterns
consistent with the recommendation for variety in the US
population. Some evidence suggests that a large propor-
tion of the US population does not consume foods from
one or more of the basic food groups on any given day
(10-12). The purpose of our study was to assess the extent
of diversity in US diets using a nationally representative
sample of black and white adults (aged 19 to 74 years)
and two different measures based on a modification of
the traditional food groups (13).

Methods

The second National Health and Nutrition Examination
Survey (NHANES i) was conducted from 1976 to 1980
on a nationwide probability sampie of the civilian, non-
institutionalized population of the United States by the
National Center for Health Statistics (NCHS). Details of
survey design and data collection have been described
(14). A single 24-hour dietary recall was administered to
each participant by a trained dietary interviewer using
three-dimensional food models to facilitate estimation of
portion sizes. For the purpose of analyses reported in our
article, a subset composed of all black and white individ-
uals 19 to 74 years old (n=11,967) was created. We
excluded 24-hour recalls considered to be unsatisfactory,
incomplete, imputed, or obtained from surrogates
(n=309), which left 11,658 men and women in the
analytic sample (Table 1).

Two measures were developed for assessing the extent
of variety in the 24-hour dietary recalls of NHANES Ii
respondents. The first measure, Food Group Score, counts
the number of food groups consumed daily from a total
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Table 1. Frequency distribution of the Food Group and Serving scores by race, sex, and age, based on the second National Health
and Nutrition Examination Survey (14)

sex/age group no. Food Group Score? Serving Score®

0-2 3 4 5 0-8 9-12 13-16 17-20

« %
all 11,658 6.2 20.1 40.0 33.7 12.9 31.9 39.1 - 161
white men
all ages (years) 4,905 4.0 17.7 42.6 35.7 7.6 28.6 43.5 20.3
19-34 1,589 5.1 19.5 45.0 30.5 8.8 284 44.3 18.5
35-50 1,007 3.1 17.1 439 35.9 6.2 30.2 43.4 20.2
51-65 1,427 3.2 16.2 39.5 41.1 7.1 27.2 43.6 221
>65 882 3.8 15.5 35.0 45.7 8.1 28.2 39.5 24,2
black men
all ages (years) 604 12.3 30.9 35.2 21.6 21.7 331 31.7 13.5
19-34 229 9.1 29.2 39.1 22.6 16.9 315 36.8 14.8
35-50 111 18.0 33.2 314 17.7 25.0 38.5 25.4 111
51-65 160 11.5 30.7 34.6 23.2 28.5 26.3 30.3 14.9
>65 104 12.2 32.7 29.5 25.6 19.2 39.8 30.4 10.6
white women
all ages (years) 5,417 6.6 20.3 38.6 345 15.0 34.5 36.9 13.6
19-34 1,717 7.5 208 42.0 29.7 16.6 36.0 35.8 11.6
35-50 1,097 7.4 22,6 39.0 31.0 15.6 36.2 36.1 121
51-65 1,544 5.1 19.5 354 40.0 13.4 329 37.0 16.7
>65 1,059 4.4 14.1 31.7 49.8 10.6 28.2 42.8 18.4
black women
all ages (years) 732 14.0 28.2 34.8 23.0 27.4 35.3 299 7.4
19-34 256 12.6 28.8 37.7 20.9 27.2 35.9 29.1 7.8
35-50 156 19.8 25.6 34.5 20.1 31.7 32.4 319 4.0
51-65 196 11.9 293 29.9 28.9 24.2 37.4 29.6 8.8
>65 124 6.8 30.7 32.3 30.2 21.2 37.5 27.6 13.7

*Food Group Score counts the number of food groups consumed daily from a total of five groups—dairy, meat, grain, fruit, and vegetable. Maximum

score = 5; one point is counted for each food group consumed.

*Serving Score evaluates each 24-hour recall for the presence of two servings each from the dairy, meat, fruit, and vegetable groups, and four servings

from the grain group. Maximum score = 20; four points are counted for each of the five groups.

of five groups—dairy, meat, grain, fruit, and vegetable.
The maximum score is five; one point is counted for each
food group consumed. In accordance with a recently
suggested definition of dietary variety (15), this score
evaluates variety among the major food groups.

The second measure, Serving Score, is a modification
of the “dietary score” proposed and validated by Guthrie
and Scheer (16). Serving Score evaluates each 24-hour
recall for the presence of a desired number of servings
from the various food groups-—two servings each from the
dairy, meat, fruit, and vegetable groups and four servings
from the grain group. A maximum of four points is counted
for each of the five groups, with a maximum score of 20
for the day. Thus, each serving of a food group other than
grain contributes two points to the total score and each
serving of grain contributes one point. Servings consumed
in excess of these were not considered.

To evaluate each 24-hour recall in the manner de-
scribed, the 2,244 foods reported consumed by adults in
the NHANES 1l were assigned to one of the five food
groups. All milk and milk products, excluding butter and
liquid or powdered cream, were assigned to the dairy
group. The meat group included both animal and plant
protein sources (eg, beef, pork, lamb, veal, poultry, fish,

shellfish, dried beans and peas, and nuts and seeds). The
grain group included all grain products except cakes, pies,
cookies, and pastries. The fruit group included all fruit
juices and fresh, canned, frozen, and dried fruits, but
excluded fruit drinks. The vegetable group included all
raw, cocked, frozen, and canned vegetables. Food
mixtures containing foods from various food groups (eg,
mixed dishes with meat, grain, dairy and vegetables such
as lasagna) were assigned to all the relevant food groups.
Foods excluded from the five groups were grouped
separately and were not included in our analysis.

We also excluded foods consumed in less than a
minimum amount to avoid giving credit for consumption
of a food group when the amounts reported were small.
Thus, an individual reporting a slice of tomato on a
hamburger would not be given credit for consuming a
vegetable. For the meat, fruit, and vegetable groups, the
minimum reported amount for inclusion in the diversity
scores was 30 g (2 Thsp) for all solid foods with a single
ingredient and 60 g for all beverages and mixed dishes.
For the dairy and grain groups, the minimum amount was
15 g (1 Tbsp) for all solids and 30 g for all liquids and
mixed dishes. A lower minimum amount for the dairy and
grain groups was chosen because many foods in these
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FIG 1. Dietary diversity scores by income status, second

National Health and Nutrition Fxamination Survey, 1976-80.
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1-8 grade
n=2283 n=

1-4 yr coliage 4+ yr college
5781 n=2769 n=728

Level of Education

Dietary diversity scores by level of education, second
National Health and Nutrition Examination Survey, 1976-80.

groups were reported consumed in quantities less than
30 and 60 g. For example, ready-to-eat breakfast cereals,
toasted bread, and single slices of cheese were frequently
reported consumed in amounts of <30 g per serving.

We chose the median gram weight of each food
reported {across all subjects) as the serving size for use in
the Serving Score. This approach was used because the
amount of food constituting a serving varies with different
types of foods and methods of preparation, and the median
portion size reflects the amount of food survey respon-
dents reported as a serving. In addition, median portion
sizes of the frequently reported food items compared well
with the standard portion sizes recommended by the US
Department of Agriculture (USDA) (13).

Individuals who consumed amounts above the mini-
mum but below the median amount were credited with
consuming one serving; those consuming 1.5 times the
median were considered to consume 1.5 servings of that
food, and so on. For each 24-hour recall, servings of foods
in each food group were combined to obtain a total for
the group.

Statistical analyses

Each 24-hour recali was evaluated for Food Group Score,
Serving Score, and descriptive statistics that were obtained
by age, sex, race, education, and poverty income ratio
(PIR). The PIR is based on total household income, family
size, and income necessary to maintain that family on a
nutritionally adequate food plan. Statistical analyses were
performed using SAS (17) and were weighted using the
estimated sample weights assigned to each individual by
the NCHS to enable inference to the total US white and
black noninstitutionalized population. Statistical software
(SESUDAAN [18] and SURREGR {19]) appropriate for
analysis of complex sample surveys was used to estimate
variance and perform regression analyses. The relation-
ship of measures of dietary diversity with age, education,
and PIR for each sex-race group was analyzed using
regressicn procedures.

Results

Frequency distribution of the Foed Group and Serving
scores for the US population by sex, race, and age is
shown in Table 1. Mean (*standard error) Food Group
Score was 4.0£0.01 in men and women. Nearly 65% of
whites and 78% of blacks scored below 5 on the Food
Group Score; they did not consume foods from all five
groups on the day of the survey. More than 40% of all
blacks scored 0 to 3 on the Food Group Score, compared
with approximately 25% of whites. Mean Food Group
Score increased with age in white men, white women,
and black women.

Mean (+standard error) Serving Score was 14 +0.1 for
men and 12x0.1 for women. Only 16% of the US
population reported diets with Serving Scores of 17 to 20.
The proportion of the population scoring 20, signifying
reported consumption of diets that contain foods from all
the food groups in at least the desired number of servings,
was negligible at 2.9%. Among whites, the largest group
{(40%) scored between 13 and 16, whereas among blacks
the largest group (34%;) scored between 9 and 12. Mean
Serving Score declined with increasing age among black
men. Among white women, mean Serving Score increased
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Table 2. Food group consumption (proportion *standard error) on 1 day by age, sex, and race based on the second National

Health and Nutrition Examination Survey (14)

sex/age group proportion of the population reporting no servings proportion of the population reporting at least the

o2 - - recommended no. of servings®

airy meat grain fruit vegetable

dairy meat grain fruit vegetable

¢ %
alt 24+1 6+0 5+0 46+ 1 18+1 51+1 711 29+1 29+1 6141
white men
all ages (years) 191 3+0 3+0 49+ 1 16+1 58+1 81 +1 401 27 +1 64+ 1
19-34 19+1 3x1 4+1 57+2 171 64+2 831 44+ 1 23+1 62=+1
35-50 i9=x1 2x1 3+1 49+2 14+1 54x2 83:+1 392 27 +1 68+2
51-65 19%1 3+0 321 39x2 17 %1 552 811 38x1 32x2 64+2
>65 202 5+1 3+0 32+2 17 =1 51+2 731 361 39+2 62+2
black men
all ages (vears) 42+2 4+1 5+1 57+3 29+3 382 85+2 352 26+3 50+3
19-34 37+4 3+1 5+2 58+4 24+4 44+3 88+2 41+4 26*3 524
35-50 44+ 4 5x2 7x3 60x5 39«5 35+3 83+3 326 24+4 47 6
51-65 49+7 T+1 2+1 52+5 26+4 33x+6 844 33x6 29%6 48+6
>65 46+6 §+2 3+2 517 26*5 33+4 804 21+5 227 51*5
white women
all ages (years) 24 +1 101 71 42+1 17+1 48+1 59+1 201 32x1 601
19-34 21 %1 10=1 7x1 52+1 18+1 50+2 59+1 22+1 25=+1 56+2
35-50 28+%2 7x1 8+1 46+ 1 18x1 46+ 2 64+2 19+1 29+2 60+2
51-65 261 10+1 6+1 311 172 47 +1 571 171 422 632
>65 22x2 13x1 3=+1 202 162 47 £ 2 50:+2 20x1 502 63+2
black women
all ages (years) 462 7+1 7+1 49:+3 263 2742 69+2 182 25+2 49+3
19-34 433 41 7x2 55x3 263 29+2 734 20+3 24=+4 48+3
35-50 51x4 10x2 7x3 51x4 29x4 215 68+ 4 16x3 24+4 47 +6
51-65 50::4 92 7%3 40«5 204 24+ 4 68+4 143 28x3 564
>65 38=+6 10+3 4+1 36+7 27+6 40*+6 47 =6 185 345 47 6
*Recommended no. of servings for th%meat, fruit, and vegetable groups is two; for the grain group, recommended no. of servings is four.

with increasing age. A clear relationship of age with mean
Serving Score was not found among white men and black
women,

Figures 1 and 2 depict the diversity scores by level of
education and income status. Both the Food Group and
Serving scores increased with increasing income and
level of education in all sex-race groups. Although the
proportion of respondents with a Serving Score of 20
increased with level of education, the proportion with this
score was very low (2.2% to 5.0%) at all levels of
education.

Table 2 lists the proportion of the population consuming
no serving from each food group on the survey day by
sex, race, and age. The most frequently missed food group
was the fruit group, followed by the dairy and vegetable
groups. Higher proportions of men and blacks reported
no consumption of any fruit on the survey day compared
with women and whites. The proportion reporting no fruit
declined with age in all sex-race groups. Blacks were
almost twice as likely to report consumption of no dairy
products on the survey day as whites.

Table 2 also presents the proportion of the population
consuming at least two servings each from the dairy, meat,
fruit, and vegetable groups and at least four servings from
the grain group on the survey day by sex, race, and age.
Among the total population, only 29% consumed the

desired number of servings of fruit and grain and nearly
51%, 71%, and 61% consumed the desired number of
servings from the dairy meat, and vegetable groups,
respectively. Although nearly 95% of the population
consumed at least one food from the grain group (Table
2), only 29% consumed four or more servings from this
group.

With increasing level of education and income, the
proportion of the population reporting no servings from
the dairy, fruit, and vegetable groups decreased and the
proportion reporting at least the recommended number
of servings from the dairy, fruit, and vegetable groups
increased (Table 3).

Discussion

Our study demonstrates that a high proportion of the US
population does not consume diets that inciude all the
major food groups. The reported consumption of approx-
imately 2 Thsp (or less for dairy and grain groups) of a
food item on the survey day qualified its inclusion in the
diet diversity measures reported here. Considering these
liberal criteria, the observations that only 33% of the US
population consumed foods from all five food groups on
the survey day, and that the proportion consuming at least
the desired number of servings from all of the various food
groups was only 2.9%, suggest that typical US diets are
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Table 3. Food group consumption by income, based on second
National Health and Nutrition Examination Survey (14)

food group quartiles of poverty income ratio*
Q1 Q2 Q3 Q4
<1.46 1.46-2.38 2.39-3.55 >3.55

%
proportion® of the population reporting
no servings from the various food groups

dairy 281 24+1 23x1 221
meat 81 71 6x1 5x1
grain 61 5+1 5+1 51
fruit 572 49+1 44 =1 38+1
vegetable 24:x1 18x1 16x1 151

Proportion® of the population consuming at least
the recommended number of servings from the various foed groups

dairy 48*1 51+2 51x1 521
meat 69x1 71x1 71%1 711
grain 32+1 311 291 26+1
fruit 23 %1 281 291 36+1
vegetable 511 601 64=1 661

aPoverty index ratio is a ratio of the total household income to income
necessary for maintaining a family on a nutritionally adequate food
plan. Ratios <1.0 are considered “below poverty”

Proportion { + standard error) adjusted for race, sex, and age.

Table 4. Proportion of the population consuming no servings
from the various food groups: a comparison of NHANES I
(1976-80) and CSFil* (1985)

sex/age group  no. food group

dairy meat grain fruit vegetable

%

19- to 34-year-old men

NHANES H 1,818 21 3 4 57 18
CSFll 626 28 7 7 58 17
35- to 50-year-old men

NHANES il 1,118 22 2 3 50 17
CSFil 509 25 7 4 56 13
19- to 34-year-old women

NHANES 1l 1,973 27 9 7 52 19
CSFil 854 22 13 5 52 17
35- to 50-year-old women

NHANES I 1,253 24 8 8 47 19
CSFil 649 25 11 7 54 16

aNHANES If = second National Health and Nutrition Examination Survey
(14).
2CSFIi = Continuing Survey of Food Intakes of Individuals (10).

DECEMBER 1991 VOLUME 91 NUMBER 12

not consistent with current food group guidance. Analyses
based on the USDA% “Better Eating for Better Health”
guide (13) or the recent diet and health recommendations
of the National Academy of Sciences (9) (which empha-
size choices within the various food groups and a greater
number of servings from grain, fruit, and vegetable groups)
would indicate an even greater disparity between rec-
ommendations and practice.

It should be kept in mind that most dietary recommen-
dations are for daily consumption from each food group.
Thus, in spite of the limitations of a 24-hour dietary recall
(20,21), it is clear that individuals who scored less than
five on the Food Group Score did not include one or more
food group(s) on the day of the survey, and have not met
this daily criterion.

Qur estimate of the proportion consuming all foed
groups in the recommended amount (2.9%) confirms a
similar estimate of 3% reported by Crocetti and Guthrie
(22) from an analysis of the 1977-1978 Nationwide Food
Consumption Survey (NFCS) data. Our estimate is derived
from the Serving Score, in which we have used the median
gram weight of each food reported as a serving of that
food. Possibly other such analyses using different methods
for setting serving sizes may vyield different results. There-
fore, the similarity of the NHANES Il and the NFCS
estimates is remarkable because the NFCS estimate was
obtained from a 3-day average, presumably using standard
recommended portion sizes to estimate servings.

It is noteworthy that comparable scores based on the
presence of major and minor food groups in the diet have
been found to be associated with nutrient adeguacy
(15,22,23), but not with energy and fat intakes (15). Our
preliminary findings also suggest that diets with higher
diversity scores were more likely to be nutritionally
adequate (24).

Data presented here are for the period 1976 to 1980.
With increasing awareness of diet and health associations
and widespread print and visual media exposure of these
issues in the past decade, the public’s knowledge and
practice of heaithful nutrition may have increased. A study
of trends in food consumption patterns of American
women from 1977 to 1985 showed favorable shifts in
decreased consumption of higher-fat meats and milk;
however, the percentage reporting use of high-fat cheeses
and medium-fat meats was higher in 1985 (25). Addition-
ally, the percent of total energy intake contributed by fat
has changed minimally from 1977 to 1985 (10). Thus,
although shifts (not obviously substantial or even in a
beneficial direction) may occur in the selection of different
foods within the broad food groups used in our analysis,
it is unlikely that major changes have occurred in the
percent of the population consuming foods from any one
food group.

Our data on diet diversity not only provide a baseline
for analyses of these measures in future nutrition surveys,
but may also reflect the current state of dietary practices
in the United States to a certain extent. A comparison
(Table 4) of food intake data from the 1985 Continuing
Survey of Food Intakes of Individuals (CSFIl) {10) with
NHANES I} data illustrates this comparability in food
group consumption. Generally, CSFIl estimates of individ-
uals missing the various food groups are higher than the
NHANES Il estimates, even though mere mention of a
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food item qualified inclusion in the total count in the
CSFil. However, the dairy and meat groups in the two
surveys are not comparable; the dairy group in CSFll
includes cream and the NHANES i estimate does not,
and the meat group in CSFli excludes beans, legumes,
and nuts, whereas those are included in the NHANES I
meat group.

A high proportion of the US population
does not eat from all the major food
groups each day—only 33% consumed
food from all five food groups on the
survey day and only 2.9% consumed
the desired number of servings

from each food group

Foods from the fruit and dairy groups appear to be most
likely to be omitted on any given day (Table 2), which is
in accordance with an analysis of food usage in the
USDAs 1977-1978 NFCS (26). Mexican-American chil-
dren were also reported to have low daily intakes of fruits
and vegetables, consuming less than half the recom-
mended four servings of these foods (12). Foods from the
grain and vegetable groups were also likely to be con-
sumed in less than the recommended amounts by the
NHANES Il respondents. Foods from these groups contrib-
ute nutrients to the diet and are also associated with
decreased risk of certain chronic diseases (9).

The cost of foods in the fruit, vegetable, and dairy
groups may be an important reason for their limited
consumption. However, cost is unlikely to be the only
reason as individuals in the highest quartile of income
{Figure 1, Table 3) and education (Figure 2) also report
disappointingly little variation in food group consumption.
Many foods in the meat group (except dried beans and
peas) are among the most expensive foods in the American
food supply, but nearly 94% of the population surveyed
reporied intake of foods from this group on the survey day
(Table 2). Foods from the fruit, dairy, grain, and vegetable
groups may not be perceived as so important or palatabie
as the meat group and may be replaced by alternatives
(eg, substituting fruit drinks for fruit juices and fruits and
sweetened pastries for breads).

Recommendations

Data presented underscore the need for major public
education efforts to increase consumption of the fruit,
dairy, grain, and vegetable groups. Although all segments
of the population would benefit from education on strat-
egies for improving nutritional practices, special target

groups include minorities and individuals with limited
income and formal education. Additionally, in view of the
relationship of income status to dietary diversity, the issue
of increasing availability and affordability of food by
increasing food purchasing power of these high-risk pop-
ulation groups needs to be addressed.
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