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A self-administered diet history questionnaire has been developed for epide-
miologic and clinical use. Both the food list and the nutrient values to be
associated with it were developed using dietary data from 11,658 adult respon-
dents to the Second National Health and Nutrition Examination Survey (NHANES
I). Food items were selected on the basis of their contribution to total population
intake of energy and each of 17 nutrients in the NHANES Il data, and represent
over 90% of each of those nutrients. Associated nutrient composition values
were determined from the NHANES Il database using frequency of consumption
data in that survey. Portion sizes to be associated with each food item were
derived from observed portion size distributions in NHANES I, based on three-
dimensional models. The resulting food list and its corresponding brief data base,
when used to calculate nutrients from a diet record, yielded correlations of r >
0.70 with the more detailed method. Field administration produced mean values

comparable to national data.

diet; epidemiologic methods; food; nutrition; questionnaires

Current dietary assessment approaches
are each appropriate in different research
situations. The single 24-hour recall is rel-
atively easy to administer, but does not
provide a valid reflection of an individual's
usual diet. Multiple 24-hour recalls, a tra-
ditional diet history interview, or a multi-
day diet record may provide valid assess-
ments of an individual’s usual intake, but
require a high level of commitment of nu-

tritional expertise and respondent time (1,
2). In many epidemiologic and clinical re-
search situations, however, what is needed
is an instrument which is both valid at the
individual level and is easier and less ex-
pensive to administer. In order to meet this
need, many investigators have developed
frequency questionnaires and checklists (3-
8). The instrument that we describe in this
paper, a self-administered diet history, is a
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454

continuation of those efforts. We believe
that the methodology used to develop the
instrument may be as useful as the instru-
ment itself, in that it made use of a data-
based approach to select not only the food
list, but also the quantitation which must
accompany such a list, i.e., the nutrient
content of each food, and the portion-size
attributions. Such a data-based approach
may permit investigators to take advantage
of large-scale representative national sur-
veys to design improved dietary question-
naires.

For epidemiologic and clinical research,
the ability to rank individuals by relative
levels of nutrient intake permits the eval-
uation of etiologic hypotheses and interac-
tions. However, for public health and clin-
ical purposes, as well as for the refinement
of etiologic hypotheses, the estimation of
absolute levels of nutrient intake is also
important. Both of these functions, the
ability to rank and the ability to estimate
absolute nutrient level, were considered in
the design of this instrument. A data-based
approach may make this latter goal more
achievable than it has been thought to be
in the past.

A number of other purposes and con-
straints have guided the design of this ques-
tionnaire. First, and most importantly, the
questionnaire must be representative of an
individual's usual diet, so that associations
of dietary factors with clinical signs or
health outcomes can be fully and validly
interpreted. Second, it should be relatively
brief, 20-25 minutes, since, in many epi-
demiologic studies or clinical trials, inves-
tigators are reluctant to impose additional
burdens on their subjects or staff.

Third, the instrument should be capable
of assessing nutrients as well as foods or
food groups, since the expansion and re-
finement of our understanding requires
that we examine hypotheses at the nutrient
level. In addition, it must permit the as-
sessment of a broad range of nutrients of
future as well as current interest. Only if
an instrument can be analyzed for a wide
range of nutrients can the role of those
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nutrients be examined, or the complexities
of nutrient, biochemical, and physiologic
interactions begin to be understood.
Finally, the questionnaire was also de-
signed with the intention that it would be
able to assess the diet of a variety of de-
mographic groups, through inclusion of
foods important to such groups. Such an
instrument would allow for direct compar-
ability between studies, and permit better
analyses of apparent risk differences.

METHODS

Both the list of foods and the nutrients
to be associated with them have been de-
veloped by means of a data-based approach,
using dietary intake data from the Second
National Health and Nutrition Examina-
tion Survey (NHANES II) (9-11). The
NHANES Il survey was a large-scale strat-
ified multi-stage probability sample repre-
sentative of the United States population.
The survey collected 24-hour dietary re-
calls, with data on generic and brand names
and methods of food preparation, as well as
portion size of each reported food using
three-dimensional food models. After omis-
sion of imputed, unreliable or surrogate
data, detailed dietary intake data were
available on 11,658 adults ages 19-74 years.
Sample weights calculated by the National
Center for Health Statistics were used in
these calculations, to eliminate potential
biases resulting from nonresponse and in-
tentional oversampling.

Development of the list of foods

Foods reported by these NHANES IlI
respondents (2,244 different food codes)
were grouped into 147 conceptually similar
food items (for example, 11 green bean
codes became one food item, “green
beans”). Criteria for grouping or keeping
foods separate included conceptual similar-
ity, respondents’ ability to make the nec-
essary distinctions, similarity in nutrient
content per usual serving (not per 100 g),
importance of a particular food to our abil-
ity to correctly classify an individual with
respect to nutrient intake, and approximate
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number of persons at risk of such misclas-
sification.

For energy and each of the 17 nutrients
on the NHANES Il database (listed in table
2), the per cent of that nutrient which was
contributed by each food item was deter-
mined, and foods were ranked in order of
their contribution. This work has been de-
scribed in detail elsewhere (10, 11). The
amount contributed by any food item thus
takes into account not only its nutrient
composition, but also the frequency of its
consumption by the population, and typical
portion size. This approach permits the
detection of some foods which are some-
times overlooked as important nutrient
contributors. For example, of all the vi-
tamin A or provitamin A consumed by
these 11,658 respondents, 4.0 per cent of it
was contributed by vegetable or tomato
soup, and this item ranked fourth in im-
portance among all contributors of vitamin
A. “Vegetable or tomato soup” is thus an
important candidate for inclusion, as a sep-
arate item, in the food list. This approach
leads to inclusion of some infrequently ea-
ten foods, such as liverwurst, if their fre-
guency and nutrient content results in an
important population contribution. Other
infrequently eaten foods which are some-
times included on questionnaires, such as
mangoes (eaten by 32 per 10,000 (11)), do
not meet this test and are not included.

Foods were included on the questionnaire
if they made an important contribution to
the population’s intake of energy and each
of 17 nutrients in the NHANES Il data-
base. Attention to an adequate capture of
total calories also would enhance the cap-
ture of a wide range of nutrients which
could become of interest in the future. For
example, we can be reasonably confident
that vitamin “x” is well-represented, since
the food list contains foods representing 93
per cent of the nation’s total caloric intake,
over 90 per cent of each of a wide range of
nutrients, and 94 per cent of all food items
reported in the NHANES Il data. For vi-
tamin “x” to be poorly represented in the
food list, it would have to be found primar-
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ily in foods infrequently eaten and in foods
which are not important to the contribution
of calories, fat, protein, carbohydrates, or
the 14 other important nutrients.

The food list was then augmented to
ensure adequate assessment of dietary fiber
intake, intake of major cruciferous vegeta-
bles, foods with suspected health implica-
tions (e.g., coffee/tea or artificial sweet-
eners), foods important in geographic or
ethnic subgroups (e.g., chili peppers), and
foods whose omission might lead to mis-
classification of the relatively few persons
who consume them (e.g., winter squash).

Finally, the food list was modified follow-
ing a pretest. Some fruits, for example, were
separated into “fresh, in season” and
“canned/frozen”, because respondents had
difficulty with a combined item.

In addition to the line-item food list, the
guestionnaire includes a prompted open-
ended question where the respondent can
indicate other frequently eaten foods. This
permits the capture of additional foods im-
portant to a particular individual or demo-
graphic group. Many common responses
are preceded for easy data handling.

Table 1 presents the list of foods included
as line items or open-ended prompts on the
questionnaire. Table 2 presents, for energy
and each nutrient in the NHANES |11 da-
tabase, the percentage of the total popula-
tion intake which is represented by this
food list. The basic list, excluding items in
the open-ended section, contains foods
which represent 93 per cent of the popula-
tion’s intake of calories, 96 per cent of
vitamin A, 96 per cent of vitamin C, 95 per
cent of total fat, and at least 90 per cent of
each of the other nutrients.

Figure 1 presents an example of the for-
mat used with the self-administered diet
history food list. The respondent may in-
dicate his usual pattern of consumption as
number of times per day, week, month, or
year. (Accompanying instructions provide
a clear illustration of the manner of re-
sponse. ) Provision of a “year” category per-
mits the capture of some foods which may
make an important contribution to average
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Foods included in main foo

TABLE 1

2!

9G¥

ood list or mentioned in prompted open-ended section of the self-administered diet history

Fruits

Apples applesauce, pears

Bananas

Peaches, apricots (canned or frozen, whole year)
Peaches, fresh (in season)

Cantaloupe (in season)

Cantaloupe (out of season)

Watermelon (in season)

Strawberries (frozen or canned, whole year)

Qivaurharr: {frach 1
Strawberries {fresh, in season)

Oranges

Orange juice

Grapefruit, grapefruit juice

Tang, Start breakfast drinks

Other fruit juices, fortified fruit drinks

Any other fruit, including berries, fruit cocktail

Vegetables

String beans, green beans

Peas

Other beans such as baked beans, pintos, kidney
beans, limas

Corn

Mixed vegetables

Winter squash, baked squash

Tomatoes, tomato juice

Red chilies, powdered/crushed, sauces—exclude pi-
cante, taco sauce

Broccoli

Cauliflower or brussels sprouts

Spinach (raw)

Spinach (cooked)

Mustard greens, turnip greens, collards

Cole slaw, cabbage, sauerkraut

Carrots

Green salad

French fries and fried potatoes

Sweet potatoes, yams

Other potatoes, including boiled, baked, mashed

Liner polatoees, inclucing DOLeq, Haxed, masne

Rice
Any other vegetable, including cooked onions, summer

bquubn
Butter, margarine or other fat added to vegetables

LINE-ITEM FOOD LIST
Meat

Hamburgers, cheeseburgers, meat loaf
Beei—sieaks, roasis

Beef stew or pot pie with carrots, other vegetables
Liver, including chicken livers

Pork, inciuding chops, roasts

Fried chicken

Chicken or turkey, baked, stewed or broiled

Fried fish or fish sandwich

Miina fich ¢ c
Tuna fish, tuna salad, tuna casserocle

Shellfish (shrimp, lobster, crab, oysters, etc)
Other fish, broiled, baked

Mixed dishes

Spaghetti, lasagna, other pasta with tomato sauce

Pizza

Mixed dishes with cheese (such as macaroni and
cheese)

Liverwurst

Hot dogs

Ham, lunch meats

Vegetable soup, vegetable beef, minestrone, tomato
soup

Other soups

Breads/salty snacks/spreads

White bread, rolls, crackers (including sandwiches)
Dark bread, including whole wheat, rye, pumpernickel
Corn bread, corn muffins, corn tortillas

Salty snacks (such as chips, popcorn)

Peanuts, peanut butter

Butter on bread or rolls

Margarine on bread or rolls

Salad dressing, mayonnaise (including on sandwiches)
Gravies made with meat drippings, or white sauce

Breakfast foods
High fiber, bran or granola cereals, shredded wheat

Breakfast foods—cont’d.
Highly fortified cereals, such as Product 19, Total, or
Most
Other cold cereals, such as Corn Flakes, Rice Krispies
Cooked cereals
Sugar added to cereal
Eggs
Bacon

3
Saugage
sausage

Sweets

Ice cream

Doughnuts, cookies, cake, pastry
Pumpkin pie, sweet potato pie

Other pies

Chocolate candy

Other candy, jelly, honey, brown sugar

Dairy products

"IV 1d M001d

Cottage cheese

Other cheeses and cheese spreads

Flavored yogurt

Whole milk and beverages with whole milk
2% milk and beverages with 2% milk

Skim milk, 1% milk or buttermilk

Beverages
Reguliar soft drinks
Diet soft drinks
Beer
Wine
Liquor
Decaffeinated coffee
Coffee, not decaffeinated
Tea (hot or iced)
Nondairy creamer in coffee or tea
Milk in coffee or tea
Cream (real) in coffee or tea
Sugar in coffee or tea

Amﬁcml sweetener in coffee or tea



Pineapple or pineapple juice
Prunes or prune juice

Hi-C
Cranberry juice cocktail

Grapes
Mangoes

Beets

Salsa picante, taco sauce

Green chilies, jalapenos
Onions

Diet salad dressing

Other dairy product
Other dessert, sweet
Sour cream, dips
Catsup

PRE-CODED FOODS FOR OPEN-ENDED SECTION
Milkshake

Mixed dish with chicken

Mixed dish with meat
Chinese dishes

Chili con carne
Mexican dishes
Seafood creole

Veal, lamb
Tofu
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intake even though infrequently eaten,
such as liver or sweet potatoes. Further-

Papayas

Refried beans or bean burritos

more, some respondents appear to prefer
this flexibility, since it permits them to
report sporadic or nonregular consumption
of some foods, such as seasonal items. The
format also requires the respondent to in-
dicate whether his usual serving size is
small, medium, or large with respect to a

§ E stated medium serving. Such a portion size

@ - -

E g 3% assessment is important for at least some

25 £5 age-sex groups and nutrients (12).

2 5.8 28 . . . .

838% 8¢ The questionnaire includes questions on

E%é go*é restaurant foods, frequency and type of fat

;‘?é - cE3 added in cooking or at the table, and the

5 . . -

22533 consumption of the skin on chicken or the
fat on meat. In the computer program de-
veloped to accompany the questionnaire,
nutrient estimates are adjusted based on
responses to these questions. Questions on
special diets and vitamin supplements are
also included.

Development of the nutrient quantities
The quantitative values to be assigned
for each food on the questionnaire are as
2

= i&g é TABLE 2

§_ 2 §.‘§ é Per cent of total United Sates population intake

a ig'g Eo‘ represented by line-item food list of the self-

£ §;§ 2’5 administered diet history, for energy and 17 nutrients.

g 22235 Based on NHANES Il dietary intake data on 11,658

nEBD persons, 1976-1980

% of total
E]ntftrr?gn(t)r population
intake
Energy (Kcal) 929
Protein 95.0
Total fat 94.7
Carbohydrate 92.1
Calcium 96.5
— Phosphorus 95.3

® § Iron 92.4

g £ Sodium 92.2

3:’: « 2. Potassium 94.3

g & % Vitamin A 96.4

Sz 33 Thiamin 93.6

53,85 Riboflavin 95.2

£Ex SEE Niacin 94.6

S¢ ; §23 Vitamin C 95.7

mhdaiaiaie Saturated fat 95.0

Oleic acid 91.9
Linoleic acid 90.0
Cholesterol 96.9
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Youwr How Often? Ofice Use
Serving - l
Stme | | 1 ‘ z
! — FRUNTS & J0ICES ——are] (813]2]3]1
[ EXAMPLE Apples, applessuce, pears (Vo Voap 4 o
Apples. applesauce, pears (1) or Y2 cup T
Bananas (1) medium S __ L
Peaches. apricots _(canned, frozen or dried. whole year) (1) or Y2 cup 19 e
| Peaches, apricots, nectarines (fresh. in season) (1) medium B
' Cantaloupe _ (in season) Y/a medium 27 e e
;rCantaloupe {out of season) Ya medium IS DA
. Watermelon  (in season) 1 slice a5 -
Strawberries  (frozen or canned, whole year) Y2 cup 39: : : -
- Strawberries  (fresh, in season) 1/2 cup a __
- Oranges 1 medium | a7 |
Orange juice 6 oz. glass | st .
. Grapefruit, grapefruit juice {Y/2) or 6 oz. ss___ __ . __
Tang. Start breakfast drinks 6 oz. glass i 9

FIGURE 1. An example of part of the self-administered diet history questionnaire.

crucial to the success of the instrument as
the food list itself. These values were also
developed in a data-based manner, making
use of the frequency and portion-size infor-
mation from the NHANES Il survey. A
person reporting consumption of one me-
dium serving of green beans on the self-
administered diet history is assigned a nu-
trient value which is the product of the
median serving size of that food, in grams,
and the median nutrient per 100 g from the
NHANES 11 data, both of which were de-
veloped as described below.

Median serving size in grams. For each
food item on the questionnaire (e.g., among
all of the servings of green beans reported
by the 11,658 NHANES Il respondents),
the portion sizes of all respondents were
ranked, and the median serving size in
grams was determined. Small and large por-
tions were also determined from the actual
distribution of portion sizes in these data.
(It should be noted that this is not simply
a mechanical process; a considerable ele-
ment of judgment remains important in the
determination of portion sizes.) This data-
based approach permits more accurate at-
tribution of nutrient amounts in a quanti-
tative frequency questionnaire, by taking
advantage of the extensive NHANES IlI
population-based data which used three-
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dimensional models to determine portion
size. These calculations were also carried
out to determine portion sizes for six age-
sex groups (male/female, 19-29, 30-54, 55+
years) to reflect observed age and sex dif-
ferences in intake. Thus, portion sizes used
by the computer program can be age-sex-
specific.

Nutrients per 100 g. The 11 green bean
codes could each have had a different value
of, for example, 1US of vitamin A per 100
g, and thus it is necessary to select one
nutrient content value to be used in the
calculations. The error inherent in assign-
ing a single value—unavoidable in an in-
strument of this sort—was minimized by
using the median value, that nutrient con-
tent for which half of the consumers of
green beans ate a variety of green beans
richer in vitamin A, and half ate a variety
poorer in vitamin A. Again, this took ad-
vantage of the population-based data on
frequency of consumption, so that codes
representing infrequently-eaten foods were
not permitted to exert an undue influence
on the nutrient content which would be
assigned. This approach minimizes the er-
ror considerably more than does a weighted
mean.

Table 2 indicates that the list is compre-
hensive. However, the ability of a question-
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naire to make accurate nutrient estimates
depends not only on its comprehensiveness,
but on the precision of the nutrient assign-
ments which can be made from that list of
foods. For example, a food item such as
“pasta” may be comprehensive but affords
little precision, since it cannot permit the
differentiation between carotenoids (in
pasta with tomato sauces), retinol (in pasta
with cheese sauces), or neither (in plain
pasta). The accuracy of the nutrient esti-
mates also depends intimately on the exact
nature of the quantitation method for each
food. Consequently, the precision of the
nutrient assignments derivable from the
food list was evaluated, also in a data-based
approach, as described below.

Data-based evaluation of the precision of
nutrient assignments

The performance of a diet history or fre-
guency questionnaire depends on the an-
swers to two broad questions: 1) How ac-
curately can the individual report on his
frequency of consumption and his portion
sizes? And 2) how adequate is the food list
itself, and its associated quantitation? In-
vestigators who combine these two ques-
tions deny themselves the opportunity to
perfect their instruments to the greatest
extent possible prior to adding the imper-
fection of the human response to it. The
following section describes the process by
which the instrument itself—the food list
and quantitation—were evaluated and im-
proved. It does not address the question of
how well an individual can report on his
frequency (a question which arises for all
self-reports of diet). Thus, the results
should not be taken to imply that this
instrument can necessarily capture an in-
dividual’s usual diet, since that requires
some (as yet unknown) degree of accuracy
in the human response. This approach
does, however, permit investigators to eval-
uate and improve the instrument itself. It
addresses a limited but essential question:
“If respondents were able to respond accu-
rately about their diet, could this food list
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and associated quantitation adequately
represent individual nutrient intake, in
spite of the diversity of dietary behavior?”
Having demonstrated the adequacy of the
specific food list and the associated portion
size and nutrient composition assignments
for each food, one can then proceed to field
validations in which the human component
is evaluated. Validations which combine
these two stages into a single step always
leave unresolved the uncertainty as to
whether fair or poor performance of the
instrument resulted from the inability of
people to report their diet reliably, or from
an inadequate food list or quantitation. If
the stages are kept separate, the sources of
error can be better pinpointed, and im-
provements more appropriately targeted.

The methods and results presented in
tables 3-5 represent such a first-stage or
developmental evaluation, in a population
different from that in which they were de-
veloped, of the adequacy of the food list
and the nutrient values assigned to each
food. Second-stage or field validations have
also been carried out, and are reported else-
where (13, 14).

In this first-stage evaluation, the food
list and quantitation were examined with
respect to their ability to produce nutrient
estimates similar to those of a 24-hour diet
record. Diet records had been obtained pre-
viously from 50 healthy individuals, 33
women and 17 men, ages 25-77 years. They
were coded by a trained coder, using the
respondents’ reported portion sizes and a
detailed nutrient data bank based on US
Department of Agriculture data (15). These
same diet records were then recoded using
the food list and quantitations developed
for the self-administered diet history food
list, as if the respondents had used it to
report on their diet for that 24-hour period.
In this way, imperfect human response is
eliminated as a source of error, permitting
a clean evaluation and improvement of the
instrument itself. (One-day records may be
preferable to longer records for this stage
of the evaluation, since what is being eval-
uated is the food list and portion size/
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content assumptions. If longer records were
used, the agreement of the two methods
might be inflated simply because of the
impact of frequency of consumption, and
the precision of the instrument's list and
guantitations could not be as accurately
evaluated.)

A comparison of the nutrient estimates
calculated by the two methods permits an
evaluation of three major sources of error
inherent in the use of a diet instrument of
this sort-the adequacy of the food list
itself, the nutrient content assumptions for
each food, and the portion size attributions
for each food. Thus, the nutrient estimates
calculated by the diet record and the self-
administered diet history food list quanti-
tations could fail to agree for any of three
reasons. First, if the food list did not con-
tain an item into which a reported food
could be coded, the individual would not be
credited with any nutrient values for that
food on the diet history. For example, an
individual who had consumed veal would
get the appropriate nutrient values on the
diet record, but would get no nutrient val-
ues for that food in the calculation based
on the self-administered diet history food
list, since veal is not a line item in the
guestionnaire. (It is, however, prompted for
in the open-ended section.) Second, if, for
example, an individual had eaten an ex-
tremely lean or extremely fat cut of beef,
he would get the appropriate value on the
diet record calculations, while the self-ad-
ministered diet history calculations would
assume an intermediate value directed by
the NHANES Il data on the proportion
consuming various cuts of beef. And, third,
an individual who reported eating a 12-
ounce cut of beef would get the appropriate
nutrient values for 12 ounces on the diet
record, while in the self-administered diet
history calculation he would get nutrient
values resulting from the median portion
size for “beef”.

Thus, a comparison of the resulting nu-
trient totals represents an assessment of
whether the food list for the self-adminis-
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tered diet history is extensive and inclusive
enough to adequately represent nutrients
as consumed in the varied diets of individ-
uals, and of whether the standardized nu-
trient assignments can adequately repre-
sent the nutrient intake of individuals who
consume a wide range of portion sizes and
specific food types.

Two types of quantitation of the self-
administered diet history are evaluated
here: 1) portion sizes which consist of a
single median value for each food based on
population medians observed in the
NHANES Il data, and 2) portion sizes
which comprise small, medium, and large
values, again derived from the NHANES 11
data.

The latter quantitation represents an at-
tempt to assess whether and to what degree
the assignment of standardized small, me-
dium, and large portion sizes would be ca-
pable of enhancing the agreement between
the two methods. That is, if people could
accurately report that their usual portion
size was large with respect to the stated
medium portion, how much would such a
small, medium, and large portion quanti-
tation improve the estimates? This ap-
proach can identify the degree of potential
improvement as a result of this simplified
portion size assessment.

Nutrients were summed by the diet rec-
ord method calculated in the usual way,
and by portion size and nutrient composi-
tion quantitations developed for the self-
administered diet history method, for each
individual. The paired t test was used to
test the hypothesis of no difference in the
means between each of the two self-admin-
istered diet history quantitation methods
(single median and small, medium, large)
and the diary reference. Pearson correla-
tion coefficients (r) were used to estimate
the strength of the linear relationship be-
tween each self-administered diet history
scoring method and the diary method (16).
The data for vitamin A and vitamin C were
logarithmically transformed so as to reduce
skewness and improve normality, as re-
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qguired for the proper usage of parametric
statistics and hypothesis testing.

Kappa (17), a measure of agreement for
categoric data corrected for chance, was
used to evaluate how well the self-admin-
istered diet history quantitation methods
could categorize individuals into quartiles
of the nutrient distributions when com-
pared with the food record categorization.
Quartiles were determined from each meth-
od’'s own nutrient distribution. In addition
to Kappa for exact agreement, weighted
Kappa was also calculated, in which agree-
ment plus or minus one category was con-
sidered as full agreement. Weighted in this
fashion, Kappa allows for less than perfect
agreement and is more realistic for most
epidemiologic purposes.

In addition to the developmental evalu-
ations described above, data are also pre-
sented on mean nutrient estimates ob-
tained from actual field use of the question-
naire by approximately 1,000 volunteers or
healthy participants in cancer prevention
studies (see “Acknowledgements”). After
administration of the questionnaire, nutri-
ent estimates were calculated using the nu-
trient composition and portion-size data
base developed as described above, and a
computer program developed by the au-
thors. For comparison, sample-weighted
mean nutrient values from the NHANES
Il data are presented for the relevant age
and sex groups. Standard errors of the
means for the NHANES Il data were esti-
mated using SESUDAAN (18, 19), a pro-
gram which takes complexity of the sample
design into account.

The questionnaire described here is in
use, in both self-administered and inter-
viewer-administered formats. It takes ap-
proximately 20-25 minutes to self-admin-
ister, although some respondents take
longer. Coding takes less than 15 minutes,
and requires no special expertise. The nu-
trient analysis program contains features
that permit the study of several methodo-
logical issues in dietary assessment, in ad-
dition to performance of the nutrient anal-
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ysis. The nutrient analysis program and the
associated nutrient composition and por-
tion-size array may be obtained from the
authors upon request.

REsuLTs

Tables 3-5 present results of the first-
stage evaluations for several nutrients
which served as the focus of the early de-
velopmental process. They are nutrients o:
current research interest, are distribute
differently in the diet, and are nutrients or
which questionnaires typically perform dis-
similarly. That is, food lists which assess
vitamins A and C adequately often do less
well for calories and fat, and vice versa.

At the group level, table 3 presents mean
nutrient amounts as estimated by the ac-
tual diet records of the 50 healthy individ-
uals and as estimated when the food list
and quantitation developed for it are used
to score the diet records. (In a few cases, a
comparison of mean and median suggests
that outliers may have had an important
effect on the mean value, a common obser-
vation in dietary data (20). ) Use of a stand-
ard medium portion appears to produce
accurate estimates only for females. For
males, it produces statistically significant
underestimates for energy and the nutri-
ents examined. When even three levels of
portion size (small, medium, large) are
used, however, the quantitation produces
values which are not statistically different
from the diet record, for nine of the ten
age-sex-specific nutrient estimates.

At the individual level, use of the single
median portion to quantify the foods pro-
duced correlation coefficients ranging from
0.54 for fat to 0.90 for vitamin A (table 4),
while use of the quantitation based on three
levels of portion size strengthened the cor-
relation coefficients to the range of 0.73 for
fat and 0.94 for vitamin A. Spearman rank
order correlations were also examined and
produced similar results. Table 5 indicates
that when the self-administered diet his-
tory food list and the quantitation based on
three levels of portion size were used to

21A-9



462 BLOCK ET AL.

TABLE 3

Mean energy and nutrient values estimated by one-day diet record and two methods of quantitation using the
self-administered diet history (SADH) food list to score the diet records

Quantitation method for SADH food list

Energy or nutrient, by sex One-day diet record Small, medium, and large

{mean) Single median portion sizet . k
portion sizes}
(mean) (mean)
Energy (Kcal)
Males 2,260 1,773** 2,103
Females 1,644 1,510 1,508
Total fat (g)
Males 88.5 71.7* 85.1
Females 73.6 66.8 67.4
% Kcal from fat
Males 35.2 36.8 36.4
Females 39.7 39.7 40.4
Vitamin A§ (IU)
Males 8,290 6,527* 7,288
Females 5,224 5,131 4,855
Vitamin C§ (mg)
Males 97.8 64.6* 71.3*
Females 65.9 58.9 58.8

t For SADH, servings mentioned on diet record were assigned a standard portion size based on NHANES

II dietary data.
+ For SADH. servings ment
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on distributions observed in NHANES II data.
§ Log-transformed to improve normality.
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* p < 0.05 for difference between SADH and diet record.
** p < 0.01 for difference between SADH and diet record.

TABLE 4

Correlations between nutrients estimated by one-day
diet record and nutrients estimated by two methods of
quantitation using the self-administered diet history
(SADH) food list to score the diet records

Quantitation method for SADH

food list
E"”EY or Single median Small, medium,
nutnent orgtion sizle" and large portion
p (Nt sizest
(r}
Energy (Kcal) 0.61 0.82
Fat 0.54 0.73
% Kcal from fat 0.74 0.81
Vitamin A§ 0.90 0.94
Vitamin C§ 0.77 0.86

* Based on NHANES II dietary data.

+ Based on distributions observed in NHANES I
dietary data.

t Pearson product-moment correlation.

§ Log-transformed to improve normality.

Note: p < 0.01 for all values shown.
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score the diet record, at least 80 per cent
were placed in the same or an adjacent
quartile of the distribution, and none were
grossly misclassified. These developmental
evaluations resulted in the addition of a few
foods to the food list or open-ended section,
and in the review and revision of the por-
tion-size assumptions to improve their ac-
curacy.

The above results address the adequacy
of the self-administered diet history food
list and its associated nutrient and portion
size assumptions, but do not evaluate the
potential error introduced by the respond-
ent himself, since the questionnaire was not
actually administered to the respondent. In
tables 6 and 7, on the other hand, mean
values resulting from actual administra-
tions of the questionnaire are compared
with data observed in the NHANES 11 sur-
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TABLE 5

Per cent of nutrients correctly classified by quartiles, based on one-day diet record and two methods of
quantitation using the self-administered diet history fooa list to score the diet records

Quantitation method for food list

Single median portion sizet

Energy or nutrient, by quartiles included

Small, medium, and large
portion sizes}

. Exact + 1 . Exact + 1
Exact[ g\famle category Exact] glfartxle category
e (%) e (%)
All quartiles
Energy 368§ 82 64 92
Fat 44 82 58 94
% Kcal from fat 48 88 54 90
Vitamin A 62 96 70 94
Vitamin C 54 90 58 94
Highest or lowest quartile on record
Energy 44 84 72 96
Fat 52 80 68 92
% Kcal from fat 60 96 64 96
Vitamin A 80 9 84 96
Vitamin C 64 92 68 96
+ Based on NHANES II dietary data.
+ anr‘ on rim h |t'0‘ns Ob nrvnr‘ n N”ANFQ 1T dietarv data

NTIAINES 12 dlelary gata.

§ Kappa = 0. 15 p = 0.308. For all other values, significance of Kappa statistic p < 0.01.
Note: Expectations by chance alone: All quartiles, exact agreement, 25%; all quartiles, exact + 1 category,

56%; highest or lowest quartile, exact agreement, 25%;

vey, for several age and sex groups. The
questionnaire, in actual use by respondents,
produces mean nutrient estimates which
are quite similar to those found in national
data, and is able to detect and reproduce
the major differences by age and sex. The
young consume considerably more calories
than the old, for example, and men con-
sume more than women at every age, and
this is clearly reflected in the estimates
produced by the questionnaire and its as-
sociated quantitation. None of the calorie
estimates is statistically significantly dif-
ferent from the corresponding national
mean value for that age and sex.

For many of the specific nutrients (in-
cluding the fats, iron, and the B vitamins),
few or none of the estimates differ signifi-
cantly from the national values, either in
absolute terms or on a per 1,000 kilocalorie
basis. Some nutrient estimates in tables 6
and 7 are significantly different, however.
These include higher estimates of calcium
intake among women and older men, lower
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highest or lowest quartiie, exact £ 1 category, 50%.

reported cholesterol intakes in older men,
and higher intakes of vitamins A and C in
all age and sex groups. One cannot be cer-
tain how much of these differences may be
due to under- or overestimates by the ques-
tionnaire, and how much may be due to the
different points in time and populations
studied. These particular nutrients have
been the subjects of considerable popular
attention in the 6-10 years since the
NHANES Il data were collected, and the
observed differences are in directions con-
sistent with educational campaigns and
popular trends (down for cholesterol, up for
calcium and vitamins A and C). Further-
more, study participants tend to be more
affluent and more health conscious than
the general population (21), an observation
consistent with the differences noted
above. The apparently elevated vitamin A
values are also consistent with those found
by Willett et al. (6) and Hinds et al. (22)
and others (23-25), who found mean values
ranging from 8,000 to 12,000 1Us with diet
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TABLE 6
Energy and nutrient estimates resulting from administration-of the self-administered diet history (small, medium, and large portions quantitation
method) (SADHsu.) to healthy clinical trial participants and volunteers (1984-1985), compared with relevant national values from the

NHANES 11 survey (1976-1980)

Satu-

Carbo- Vi- Vi- Vi- . Vi- . Lino-  Cho-
Sex and age Energy t:i(; Fat  hy- cCui::n I:;o:;s Iron d?:m i?&?: tamin tamin tamin Ijila tamin rfatt.et:d Olg:i(: leic les-
(years) (Keal) 0\ (gm) drate | B8 PO (mg) (MUR A B, B, o Y oy e acid  terol
(gm) (gm) (mg) {mg) {mg} {mg) (1U) (mg) (mg) {mg) (mg) :(n;:;u)a \Em) (gm) (mg)
Males
25-34
SADHgmw 2,643 103 109 282 973 1,664 17 3,661 3,395 8,560 1.5 2.3 27 157 42 41 15 484
(n = 35) (137)* (5) (6) (16) (67) (88) (1) (194) (189) (837) (0.1) (0.1) (2) (21) (3) (3) 1) (40)
NHANES 2,746 108 112 291 978 1,783 17 3,702 3,210 5,812 1.7 2.4 29 107 41 42 16 454
(n =1,034) (52) (2) Q) (5 (32) (38) (0.4) (76)  (67) (398) (0.1) 0.1) (0.5) (4) (1) (1) (1) (11)
AL _AA
(1% e & 3
SADHgme 2,351 93 98 242 806 1,446 16 3,260 3,068 7,286 14 2.1 25 116 37 37 14 461
(n=116) (66) (3) 3) (8) (35)  (42) (05)  (103)  (93) (365) (0.1) (0.1) (1) 9 (1) (1) 1) (20)
NHANES 2,434 95 104 250 867 1,536 16 3,410 3,002 5,548 1.6 2.1 25 96 38 39 14 431
(n=111) (47) (2} 3)  (6) (27) (29) (0.3) 93) (64) (321) (0.1) (0.1)  (0.5) (4) 1 (1) 1) {14)
45-54
SADHgpm 2,249 88 95 239 818 1,411 16 3,442 3,023 8,071 14 2.1 24 113 34 36 14 450
{n=135) (73) 3 4y (& (33) (45) (0.5) (118) (97) (484) (0.1) (R {1 {6) (1) (1) (1) (22)
NHANES 2,371 93 99 245 848 1,506 16 3,566 2,892 6,154 1.5 2.1 25 101 36 37 13 449
(n = 668) (48) (2) (2) (7 (24) (30) (0.3) (106) (60) (359) (0.1) (0.1) (0.5) (5) (1) (1) (1) (15)
EE A
JUTUa
SADHgme 2,139 84 88 232 919 1,422 16 3,351 3,156 9,061 1.5 2.1 22 153 32 33 13 402
(n = 154) (62) (2) (3) (7 (35) (40) (0.5) (103) (85) (355) (0.1) (0.1) (1) 8) (1) (1) (1) ($¥))
NHANES 2,076 84 86 217 804 1,368 15 3,056 2,674 5,821 14 1.9 22 104 31 33 12 427
(n = 1,185) (26) (2) 1y (4) (26) (24) (0.3) (49)  (48) (240) (0.1} 0.1) (04) (3) (1) (1) 43 (10)
65+
SADHsm, 1,883 72 77 204 869 1,271 14 2,957 2949 8,786 1.3 1.9 18 154 28 28 11 351
(n=132) (69) (3) 3 O (42) (48) (0.5) (118) (114) (477) (0.1 (0.1) 1y ay (1) (1) (1) (19)
NHANES 1,818 73 Vb3 201 698 1,194 14 2,872 2,399 6,588 1.3 1.8 20 100 27 28 10 383
(n =1,133) (24) (1) SV )} (14) (15) (0.2) 48)  (31) (372) (0.1) 0.1) (0.3) 4) (1) (1) (1) 9
Females
25-34
SADHgwm,, 1,672 71 61 194 1,078 1,370 12 2,712 2,969 8,529 1.2 2.1 17 169 22 22 9 260
(n = 104) (54) (2) 3) (7 (45) (44) (0.4) (80)  (98) (358) (0.1) 0.1) 1) 8) (1) (1) 1 (13)
NHANES 1,633 63 67 185 631 1,053 11 2,392 2,085 4,705 1.1 15 16 91 24 25 10 275
(n=1,121) (25) (1) SV )] (22) (21) (0.2) (52)  (46) (318) (0.1) (0.1)  (0.4) (4) 1) (1) (1) (8)
35-44
SADHgy: 1,573 87 62 172 1,006 1,277 11 2,623 2,926 9,098 1.1 19 16 158 21 22 18 271
(n = 44) (77) (3) (4)  (10) (73) (72) (1) (136) (161) (756) (0.1) (0.1) (1) (14) (1) (1) (1) (23)
NHANES 1,584 62 67 172 601 1,023 11 2,378 2,093 4,839 1.0 1.4 17 84 23 24 10 294
(n = 814) (29) (2) (2) (3) (21) (24) (0.3) (54) (43) (413) (0.1) 0.1) (0.4) (3) (1) (1) (1) 9)

y9¥



270
(35)
286
(12)
(43)
265
8)

306

8
1)
9
(8]
9
1)
8

(v

22
(1)
22
1)
20
(1)
21
1)

22
2)
21
(1)
19
(1)
20
1)

145
(13)
98

(5)
164
(11
106

3)

17
(2)
16

(0.3)
17
(1)

15
(0.3)

1.9

(0.2)
1.4

(0.1)

1.9

(0.1)
1.4

0.1)

1.2
0.1)

1.0

(0.1)

1.1
(0.1)
1.0
(0.1)

38)

o
0

(588)

5,370
(527)

7,964
(326)

8,670

5518
(2

2,698
(167)
2,044
(48)
2,752
(114)
2,034
(30)

(209)
2,202
(53)
2,388
(113)
2,183
(35)

2,633

13
(1)
10

(0.1)
12
(1)
11

(0.2)

1,217
(104)
958

(22)
1,194
(62)
920
(12)

860
(89)
587
(19)
850
(51)
564
(12)

172
(14)
159
3)
164
(7
160
(2)

61
(4)
60
(1)
56
(3)
57
(1)

65
(5)
58
(1)
66
(3)
55
(1)

1,569
(100)
1,443
(27
1,472
(61)
1,402
(19)

1,277)

40)
64)

(n = 728)

55-64
NHANES
(n=

SADHguo
65+

45-54
SADHgmL
(n
NHANES
(n
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history or frequency methods. Final conclu-
sions with regard to the degree to which

=888 this questionnaire may over- or underesti-
mate some nutrients await further valida-
e tion efforts, some of which are reported
elsewhere (13, 14).
a8aZ
DiscussioN
283 The purpose of this paper has been to
describe a methodological approach which
28ea may make it possible to improve question-
mT=T naire design by making use of large popu-
L lation data bases. Several differences be-
.t tween this diet assessment instrument and
previous questionnaires will be discussed
987 below. However, it should be noted that,
-7 with one or two exceptions, all of the fea-
NS en tures have been used before, by different
“g-g investigators, in different combinations, or
B D on a different scale. Thus, this instrument
2823 has much in common with and owes a great
R deal to the work of such investigators as
388 Hankin et al. (4, 5), Willett et al. (6, 7),
NTA Jain et al. (8), and Morgan et al. (3).
2228 The following developmental and design
N features are notable.
“Sond Targeted toward assessment of the whole
Vg

diet. The developmental work was aimed at
assessing not one or a few similar nutrients,
but the whole spectrum of micro- and
macronutrients. This approach, used with
a food list in which individual foods are
quite distinguishable, will make it possible
to reanalyze data sets if new nutrients be-
come of research interest in the future.
Selection of the food list based on popu-
lation data on nutrient contributors. This
approach has resulted in the inclusion of a
few foods sometimes overlooked as poten-
tially important contributors of a given nu-
trient, and the exclusion of a few foods
whose infrequent consumption is not suf-
ficiently outweighed by nutrient composi-
tion or portion size to warrant their inclu-
sion in a compact assessment instrument.
The use of population data on nutrient
contribution to select food items for inclu-
sion has been used by other investigators
(5, 26). Hankin et al. (5), for example, se-

(13)

99 1,286
(148)  (158)
543 884

(12)

(16)
159
(2)

164

4)
51
1)

54

(5)

51

1)

63
* Standard error of the mean.

1,437
(109)

1,301
(18)

35)
1,355)

NHANES

SADHsmL
(n

(n
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TABLE 7

Nutrients per 1,000 kilocalories resulting from administration of the self-administered diet history (small, medium, and large portions quantitation
method) (SADHgp,) to healthy clinical trial participants and volunteers (1984-1985), compared with relevant national values from the
NHANES Il survey (1976-1980)

. . . . Satu- . ~
Carbo Vi- Vi- Vi- . Vi- . Lino- Cho-
Sex and age I:::) Fat hy- Sﬁ:n ;?rl}:)(zs Iron d?l?l’-n I;?z:_ tamin  tamin tamin I::: tamin }:t:: 2};:; leic les-
(years) G R O e ey ey 08y Sde (O )
Kcal) Keal) Kcal) Kcal) Kcal) Kecal) Kea) Keal) Keal Kecal) Keal) (gm/ Kcal) Keal) Keal)
7 7 7 J J Kcal) ] )
Males
26-34
SADHguy 39 41 108 388 639 6 1,413 1,302 3,289 0.8 0.9 10 60 16 15 [ 182
{(n = 35) (1)* (1) (3) (32) (23) (0.2) (67) (47) (284) 0.1) (0.1) (0.3) (7 (0.5) (0.5) (0.3) (12)
NHANES 40 40 107 358 652 6 1,371 1,200 2,192 0.6 0.9 11 42 15 15 6 170
{n = 1,304) (0.5) (0.4) (0.8) (12) (10) (0.1) {23) (19) (132) (0.1) {0.1) {0.2) (2) {0.2) 6.2y (.1 (3)
35-44
SADHgpm. 40 42 103 351 623 7 1,397 1,339 3,180 0.6 0.9 11 50 16 16 6 197
{(n=1186) 4] (1) {2) {12) {10) {0.1) {25) {32) {i66) (0.1) {0.1) 0.2) {3) {G.3) {0.3) (0.1) {7)
NHANES 40 42 105 364 650 7 1,428 1,279 2,442 0.7 0.9 11 42 15 15 6 181
(n="1711) 0.7 (0.5) (1.2) 9) 9) (0.2) (27) (18) (157) 0.1) (0.1) (0.5) (2) 0.2) (0.2) (0.1) (6)
45-54
SADHgpy 40 42 107 373 638 7 1550 1375 3,660 06 0.9 11 52 15 16 6 202
(n = 135) (1) (1) (2) (12) (10) (0.1) (26) (25) (167)  (0.1) (0.1) (0.2) (2) (0.3) 0.3)  (0.1) 8)
NHANES 40 41 105 369 653 1 1,561 1,273 2,908 0.7 0.9 11 48 15 15 5 197
{(n = 668) (0.5) (0.4) (1.1) 9) 9) 0.1) (31) (19) (193)  (0.1) 0.1) (0.2) (2) (0.2) 0.2) (0.1) (6)
55-64
SADHgm 40 41 109 437 679 7 1,579 1,524 4,422 0.7 1.0 11 76 15 15 6 188
(n = 154) (1) (1) (2) (12) (10) (0.1) (23) (28) (158) (0.1) 0.1) 0.2) (4) (0.3) (073) (0.2) (6)
NHANES 41 41 106 393 674 7 1,514 1,328 2,949 0.7 0.9 11 52 15 15 [] 214
(n=1,185) (0.5) (0.4) (0.9) 9) (7 (0.1) (19) (15) (119) (0.1) (0.1) (0.1) (1) (0.1) (0.2) (0.1) (5)
65+
SADHsmL 39 40 110 464 681 7 1,574 1,586 4,591 0.7 1.0 10 82 15 15 6 188
(n =132) (1) (1) (2) (13) (10) (0.1) (26) (27) (145)  (0.1) 0.1) 0.2) (4) (0.3) 03) (0.2) Y]
NHANES 41 41 112 390 665 8 1,626 1,349 3,787 0.7 1.0 11 59 14 15 6 222
{n =1,133) (0.5) (0.3) (1) (7) (5) (0.1) (24) (13) (202) (0.1) (0.1) (0.2) (2) (0.2) (0.2) (0.1) (5)
Females
25-34
SADHgumo 44 36 116 649 832 7 1,656 1,812 5,261 0.7 1.2 10 103 13 13 5 157
(n = 104) (1) (1) (2) (21) (17 (0.1) (28) (39) (202) (0.1) (0.1) (0.2) 4) (0.3) (0.3) (0.2) (7
NHANES 40 40 114 390 656 7 1,536 1,337 3,056 0.7 09 11 59 14 15 6 172
(n=1,121) 0.4) 0.4)  (0.9) (11) 9) 0.1) (44) (26) (161}  (0.1)  (0.1) 0.2) (2) 0.2)  (02) (0. (4)
35-44
SADHgme 43 39 108 624 807 1 1,669 1,875 5,877 0.7 1.2 10 102 13 14 6 180
(n = 44) (1) (1) 3) (32) (24) (0.2) (45) (69) (408) 0.1) 0.1) (0.4) (8) (0.5) (0.5) (0.3) (16)
NHANES 40 41 110 384 662 7 1,521 1,398 3,170 0.7 0.9 12 56 14 15 6 191
(n = 814) (0.5) (0.3) (1) (11) (11) (0.2) (25) (34) (246) (0.1) (0.1) (0.3) 2) (0.2) (0.2) (0.1) (4)
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176
(15)
200
(7
(16)
194
(6)

196

6

0.3)
6

(0.1)
6

(0.3)
6

0.1)

15
(0.7)
15
(0.3)
14
(0.5)
14

(0.2)

14
(0.6)
14
(0.2)
13
(0.5)
14

0.1)

98
9)
4
4)
1156
(7)
82
3)

11
(0.5)
1
0.2)
12
(0.4)
1
(0.2)

1.1

(0.1)
1.0

0.1)
1.3

(0.1)

1.0

(0.1)

0.8

0.7
0.1)
0.7
0.1)
0.1)
0.7
(0.1)

357)

J

342)

<
)

5,291
(
3,938
(251)
6,161
4,143
177

(

1,744
(57
1,491
(36)
1,920
(52)
1,525
(22)

1,649
(46)
1,559
(33)
1,641
(44)
1,591
(21

8

(0.3)
8

(0.1)

8

(0.3)
8

0.1)

(27
674
(10)
(V3Y)
669
(W)

808

754

537
(34)
406
(10)
575
(24)
405
9)

3
112

3
116

109
(1.2)
112
0.9)

40
(1)
41
(0.5)
38
(1)
40
(0.3)

(1)
41
(1)
40
(0.4)

0.6)
45

41

S
(n=1,277)

65+

S

(n=1728)

55-64

\
"
3,
"

45-54
SADHgn
(n = 40)
NHANE
SADHgm.
(n = 64)
NHANE
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lected foods for a cholesterol-fat-protein
guestionnaire on the basis of their contri-

gegs bution of those nutrients in 100 four-day
A food records of Hawaiian Americans.
©Teq Development of the nutrient composition
S array based on population data. The use of
- population data permits the assignment of
O AN - g = -
ak=Aar=1 nutrient composition values which reflect
the frequency of consumption of each of
2@xy the varieties of food within that item. This
-7 approach, together with the use of medians
08ga rather than means, prevents an infrequent
- but extremely rich subcategory of food from
S unduly influencing the nutrient value
—“e7e which is used.
Development of portion sizes based on
=3a3 population data. “Standard” portion sizes,
-7 such as one-half cup, reflect measurement
N convenience and approximation rather
ceee than any inherent behavioral truth about
©338 t_he po_rtions people actually consume. P_or—
3335 tion sizes calculated from large-population
data collected with the use of three-dimen-
§§§§ sional models permit the questionnaire to
- - more closely approximate the behavioral
<Eg% truth. This approach is similar to that of
BT Hankin et al. (5), who based her portion-
- size attributions on food-record data from
wR oS 100 Hawaiian Americans. In addition, the
(=] (=]
=T use of a very large data base, such as the
—_ 11,658 adult respondents in NHANES 11,
bl ol - 0) . . -
Beg~ permits the further step of identifying age-
sex-specific portion sizes for foods on the
3852 list. Since age and sex are important deter-
minants of portion sizes (27-30), the use of
~3g2 population-based age-sex-specific data en-
- hances the accuracy of nutrient estimates
et from questionnaires.
TTTe g The two features mentioned above, the
£ nutrient composition and portion size ar-
3183 f; rays, constitute the gquantitation of the food
- g list. The particular quantitation approach
|5 is of central importance in the performance
%g%ﬁ E of this, or any other, dietary assessment
é?g? g instrument. The food list constitutes only
hKIZ A part of any questionnaire, and must always
be evaluated in connection with the nutri-

ent composition and portion size assump-
tions which accompany it. The food list
presented here was designed to perform

21A-15
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optimally only with the values developed
for it from large population data, and not
simply with US Department of Agriculture
Handbook no. 456 data (31).

Capable of being self-administered. For
many epidemiologic and some clinical sit-
uations, this is desirable or essential. This
capability may make possible the collection
of dietary data in research situations where
such collection has previously been impor-
tant but not feasible. Other investigators
have developed or used questionnaires de-
signed to be self-administered, including
Willett et al. (6, 7), Jain et al. (8), and
Bjelke (32), and have thereby considerably
advanced our ability to understand the re-
lationship of diet and disease.

Use of portion sizes identified by the re-
spondent. In this instrument, the respond-
ent identifies his usual portion of a given
food as small, medium or large with respect
to a stated medium portion. This approach
adds personal variability in food prefer-
ences and quantity to the age-sex compo-
nent addressed above.

Finally, developmental evaluations (ta-
bles 3-5) used a different data set to eval-
uate the food list and nutrient attributions,
so that these aspects of the instrument
could be optimized before the ambiguities
of the human response to it were added. In
one respect, this evaluation overestimates
the agreement likely to be observed in a
field validation, since respondents’ ability
to estimate frequency of consumption or
portion size will not be perfect. This draw-
back is not, of course, unique to this instru-
ment but is common to any self-report of
diet, even dietary records (33). Thus, field
validations and psychometric improve-
ments are the logical next step, once the
potential performance of the instrument
and its values has been maximized.

Conversely, in some respects the devel-
opmental evaluation is somewhat conserv-
ative. First, tables 3-5 do not include any
of the foods normally captured in the open-
ended section in actual use. Second, they
do not include the nutrient adjustments
resulting from supplemental questions on

ET AL.

the use of added fat or the consumption of
fat on meat or skin on poultry. Finally, it
should be noted that the two methods com-
pared here, the food diary and the fre-
guency food list quantitation, did not use
identical data bases or portion size assump-
tions. The agreement which nevertheless
resulted suggests the robustness of the
quantitation developed for the self-admin-
istered diet history food list.

These evaluations, and the comparison
with national values in tables 6 and 7,
provide support for this food list and its
qguantitation in assessing nutrient intake.
Quite apart from the particular instrument,
however, it is hoped that the development
methods presented here can be useful to
other investigators in maximizing the scope
and accuracy of dietary assessment instru-
ments. In addition, further work is needed
to improve quantitation, to determine
whether some foods could be omitted, and
to assess the applicability of this food list
to geographic or demographic subgroups.
Several studies are planned or are under-
way to address these issues.
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