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ABSTRACT

In an attempt to improve data quality and ease of administra-
tion of standard self-administered food frequency question-
naires, various alternative approaches were tried for inquiring
about frequency of consumption, portion size, seasonal
intake, and food preparation. Evaluation consisted of a
cognitive interviewing method in which respondents verbalize
their thought process while completing several variations of a
questionnaire. Interviewers observed and asked follow-up
probe questions to evaluate problems or inconsistencies
verbalized by respondents. Consensus and judgment by
interviewers and observers suggested several problematic
features of food frequency questionnaires: formatting of
questions about frequency and portion size; computing
average frequencies for aggregated food items or for foods
caten seasonally; comprehension of many items; and ordering
of foods. These findings led to cognitive refinement and
innovations, which included detailed questions regarding
preparation or usc of low-fat varictics or other alternatives to
help better describe specifics of intake for some foods;
questions on seasonal intake for several foods; inclusion of
portion size ranges; and additional response categories for
frequency of intake. Cognitive interviewing is an important,
step in pinpointing cognitive problems in dietary question-
naires. J Am Diet Assoc. 1995; 95:781-788.

ood frequency questionnaires are often used to assess

usual dictary intake of people in epidemiologic

investigations of diet and chronic disease. Such question-

naires are interviewer-administered or self-administered
and assess typical diet quickly and inexpensively compared
with multiple daily records of individual food consumption.
Although food frequency questionnaires lack precision, there
are few practical and economical alternatives to this method
for most large population studies. Creating a food frequency
questionnaire is an intensive effort requiring development of
an appropriate food list, establishment of a nutrient database,
design of a questionnaire format, and preparation of software
to process the data. Thus, many investigators have relied on
the small number of instruments (1,2) that have been devel-
oped and validated.

A.F. Subar is a nutritionist, F.E. Thompson and

L.C. Harlan are epidemiologists, A. Hartman is a
statistician, and A. Schatzkin is a physician in the
Division of Cancer Prevention and Control, R.G. Ziegler,
N. Potischman, and R.B. Hayes are epidemiologists and
C. Swanson is a nutritionist in the Division of Cancer
Etiology at the National Cancer Institute, Bethesda, Md.
A.F. Smith is a psychologist in the Department of
Psychology, Cleveland State University, Cleveland, Ohio.
J.B. Jobe is a psychologist with the Behavioral and
Social Research Program at the National Institute on
Agimng, Bethesda, Md. L. Kruse s a nutritionist with the
Health Resources and Services Administration, HIV/
Substance Abuse Branch, Rockville, Md. D.R. Lewis is an
eptdemiologist with the Environmental Protection
Agency, Research Triangle Park, NC.

At the time of the study, A.F. Smith was a psychologist
in the Department of Psychology, State University of New
York at Binghamton; J.B. Jobe was a psychologist ai the
National Center for Health Statistics, Office of Research
and Methodology, Hyattsville, Md; L. Kruse was a
nutritionist in the Division of Cancer Prevention and
Control, National Cancer Institute; and D.R. Lewis was
an epidemiologist with the Nova Research Company,
Bethesda, Md.

Address correspondence to: Amy F. Subar, PhD, MPH,
National Cancer Institute, Division of Cancer
Prevention and Control, EPN 313, 6130 Executive Blvd,
MSC 7344, Bethesda, MD 20892-7344.

JOURNAL OF THE AMERICAN DIETETIC ASSOCIATION / 781




L Y Yy Y Y P T PN T YT T L 1]

When nutrient or food group intakes estimated by food
frequency questionnaires have been compared with reference
data from multiple food records or recalls to evaluate validity,
the correlation coefficients have ranged from 0.5 to 0.8 (3-5).
Although these observed correlations may underestimate true
validity because the reference instrument is itself an imperfect
measure of usual diet, the food frequency approach is fre-
quently criticized because it lacks detail (6-8).

Even though the food frequency approach plays a pivotal
role in chronic disease epidemiology, methodologic research
focused on its improvement has been limited (9-11). Studies
have addressed the accuracy of frequency reports (12-14), the
effect of aggregating individual foods in a single question (15),
and the effect of using ascending vs descending frequency
response categories (16). Whether or not to include questions
about portion size in food frequency questionnaires (3,17-24)
and the accuracy of portion size estimation (25,26) have also
been investigated.

In the past decade, research using cognitive psychology has
led to increased validity of self-report data in surveys and in
epidemiologic research (27,28). A key feature of these meth-
ods is an intensive interviewing procedure for improving ques-
tionnaires (29-32). Respondents are encouraged to verbalize
their thought processes as they comprehend the question,
retrieve information from long-term memory, and use decision
processes to provide estimates and responses. Follow-up probe
questions are also used extensively to clarify the respondent’s
thought processes.

Our collaborative group used cognitive interviewing to im-
prove methods for assessing usual dietary intake. We modified
various aspects of the previously developed National Cancer
Institute-Block Health Habits and History Questionnaire
(HHHQ) (1,33) and cognitively tested these modifications on
a small nonrepresentative group of participants. We were
interested in determining the cognitive strategies people use
to formulate responses to food frequency questions, and iden-
tifying consistent problems in comprehension, interpretation,
or formulation of answers to either specific questions or to
general classes of questions. Our intent was to design a user-
friendly, self-administered, computer-scannable questionnaire
that could be completed using paper and pencil and that might
yield more valid and complete dietary intake data with less
frustration to respondents than currently available food
frequency instruments.

GENERAL METHODS

In each of two iterative phases, conducted 2 months apart, 24
different participants between 50 and 70 years of age were
recruited by a community newspaper advertisement and word
of mouth to participate in a 2-hour interview. Each participant
was paid $50. We attempted to recruit equal numbers of men
and women, but made no attempt to stratify by or collect data
on other demographic characteristics. For phase 1, 11 men
(mean age=61.3 years; range=51 to 73 years) and 13 women
(mean age=63.6 years; range=54 to 70 years) were enrolled;
one person canceled. For phase 2, 12 men (mean age=61.8
years; range=50 to 71 years) and 12 women (mean age=58.4
years; range=50 to 68 years) were enrolled; two persons
canceled.

At the interview, participants were given one or more ver-
sions of a food frequency questionnaire (described later) to
complete. Standard instructions and examples were provided
for each questionnaire. The interviews were conducted by
AF.S, FET, AFS, JB.J, often with one or two observers
present. Using a concurrent think-aloud protocol (34), partici-
pants were instructed to verbalize their thought processes as

782/ JULY 1995 VOLUME 95 NUMBER 7

E———
PERSPECTIVES IN PRACTICE

L L Ly Y Y Y YT Y T YT Y YT YT TYYYYY

they comprehended questions and formulated responses. As
respondents completed questions about individual food items,
interviewers noted when they were having difficulty with any
aspect of answering, either in comprehension or completion. If
necessary, interviewers probed to further assess the reason for
the difficulties. All interviews were audiotaped with informed
consent.

As the intent of this work was to evaluate the feasibility of
new methods of inquiring about usual diet and to assess any
general aspects of questionnaires that could be improved, the
setting was of a pretesting, exploratory nature. The interview-
ers used judgment and consensus to assess which methods or
questions were problematic. The results serve as a first step in
developing future questionnaires and represent what the in-
terviewers and observers judged to be reasonable difficulties in
this small sample in the interpretation and response to ques-
tions. We recorded all problems in detail, but report here only
those encountered by many respondents.

PHASE 1: DESIGN

Questionnaires developed for phase 1 contained an abbrevi-
ated 43-item food frequency questionnaire based on the HHHQ
(1,33). Eight variants of the questionnaire were designed to
test different approaches, which we describe later. Each re-
spondent was asked to complete three of these questionnaires
in the 2-hour period.

Portion Size

We tested the standard HHHQ approach (Figure 1, Example 1)
and two alternative methods of asking about usual portion size.
One alternative was to replace the “small,” “medium,” and
“large” columns (appearing as “S,” “M,” and “L” on the standard
questionnaire) with ranges of portion size (Figure 1, Example
2). Asecond alternative used the word “helping(s)” in describ-
ing portion sizes (Figure 1, Example 3).

Frequency and Time Frame

We explored several methods of reporting frequency of con-
sumption for various time frames. First, similar to the earliest
HHHQ questionnaire, we asked some people to report fre-
quency in an open-ended format, writing a value for frequency
in a designated space and then checking the appropriate
column for day, week, month, or year time frame. Second, we
asked some people to report intake over the past 4 weeks and
some to report intake over the past year using the closed-
ended response categories currently used in the computer-
scannable HHHQ. For the 4-week reference period only, we
asked some people to report counts (ie, exactly how many
times a food was consumed in the past 4-week period) and
some to report rates (ie, times per day, week, or month).

Embedded Questions

We tested whether embedding questions that asked for more
detailed information about preparation and/or use of low-fat or
other versions after specific food items would aid in better
eliciting and defining the food as consumed. Embedded ques-
tions were asked for several foods using two different response
categorics, one with three categories (“almost never or never,”
“sometimes,” “almost always or always™) and one with five
categories (Figure 2).

Anchoring

We tested whether having respondents “anchor” their fre-
quency responses to a food or foods for which they were
confident would aid in completing frequency responses for
other foods about which they were less sure. We tried several
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Example 1: Standard method
HOW OFTEN HOW MUCH
YOUR SERVING SIZE
Never
orless
than
once 2:3 34 5¢ 2+
por | tper | per | tper | 2per | per per | 1per | por | MEDIUM s M L
TYPE OF FOQD | month | month | month | wesk | week | wesk | wosk | day | dav | SERVING
Peas OOI1C|OlIOIOIOIOIO)] ww ol o] O
Example 2: Range method
HOW OFTEN HOW MUCH
%:ﬁ::; YOUR SERVING SIZE
or:; -3 34 5-8 2+
per 1 per per 1 par 2 per per per 1 pet per
TYPE OF FOOD month | month | month | week weok | weok woek day day
Loss than 174 cup 1/4-3/4 cup More than 3/4 cup
Peas OlIOoOI0o]OIOoIoIO0o|lo|o - () O
Example 3: Helpings method
HOW OFTEN HOW MUCH
harvd YOUR SERVING SIZE
:I:; 23 34 58 2+
per 1 per per 1 per 2 per per per 1 per per
TYPE OF FQOD month | month { month | week week week week day day
Lass than More than
1 helping 1 heiping 1 helping
Peas O O|OOIOjo|o|Io|jo] o O O
FIG 1. Examples of methods used to query portion size in phase 1.

ways of anchoring respondents: (a) thinking of a food, record-
ing frequency of consumption in an open-ended manner, and
then using it as an anchor, or point of reference, in responding
to frequency for other foods in the same food group; (b)
choosing one food already on the food list as an anchor,
reporting its frequency, and then using it as an anchor in
responding to other foods in the same food group; and (c)
choosing any number of foods from the food group list as
anchors and using them for the remainder of the foods.

PHASE 1: FINDINGS

Portion Size

In all cases, people tended to skip portion size questions after
completing frequency. Of the three approaches to portion size
(Figure 1), the one providing ranges of portion size within the
columns for small, medium, and large appeared easiest for
respondents to understand and complete. The meaning of the
word, “helpings,” to describe portion size was unclear to
respondents.

In the standard HHHQ format, the reference medium por-
tion sizc is placed to the left of the “S,” “M,” and “L” columns
(for *small,” “medium,” and “large™). Several respondents did
not. comprehend the purpose of the reference portion size
column. Some checked the “S” column to indicate a medium
portion size because it was directly adjacent to the reference
medium portion size column.

The reference medium portion size was purposefully disre-
garded by some respondents because the reference amount,
did not represent a “medium” portion size as perceived by the
respondent.

Frequency and Time Frame

The open-ended response format, while allowing participants
to report frequency at a level that suited their cognitive
preferences, appeared to be conducive to error, especially with
the format and instructions we used. Although respondents
recorded a value representing frequency of consurmption, they
often failed to check a time-frame category for day, week,
month, or year as appropriate. The open-ended format may be
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HOW OFTEN HOW MUCH
m: YOUR SERVING SIZE
than 23 . 34 58 2+ MEDIUM
TYPE OF FOOD _ [“montr | monts | mont | weok | wook | voouk | o | o | 2 | serving | S M L
Coldbreakfastcereal | (O | O | O |O|O|OIOIOIO 12cup O O .
HOW OFTEN
. Almost Almost
How often is your movar | e | some | 5 always bont
N - " n'
cereal: n:vrur q:e:i-y times qu:ly GN?IY! knaw
e | OO lOO|O|O
Tl mnmabman |OlO|O|O|O|o
e Ao 2" OO |OlO OO
youcomar VPR IO OO0 IO
peaisiindad feol o) s (o] [eo] [a8)
HOW OFTEN HOW MUCH
m YOUR SERVING SIZE
than 23 34 58 2+ MEDIUM
TYPE OF FOOD __[“mani | mont | monts | wooe | ook | v | v | 120 | 2 | serving | S M L
g olololo|lolojo|lo|lo] - [o]lol o
HOW OFTEN
How often do you add | Amost Almost
the following thingsto [ " | Ho 1 e 1™ | oot
your pasta? nevar | quenty | times | quenty | aiways | know
Chesse sauce OO0 |0o|I0Io
Cream sauce OlOoOIoIoIoIo
ol OIoOoIojo|loom
Butier OIoIOoO|Io|o|Io
Magarine SOIOoOIo|Io|oI;,
Tomatolspagheti saucewinmeat | (O | O O | O | O 1O
pomalofspeghetisauce it | — | | O Olo|Io
HOW OFTEN HOW MUCH
wa: YOUR SERVING SIZE
or
than 23 34 56 2+
MEDIUM
TYPE OF FOOD __[“manin | manth | monts | woor | weoe | ot | oo | ‘& | 2 | serVNG | S M L
Cottage cheese OO0 |I0O|Oo|lo|loiIo|lo 1ewp (D) (@D) O
HOW QFTEN
Almost ' Amost
How often is your ol always
cottage cheese: or — sn.*r’“": q:"m d::” m
Regular O|loIoI0o|Io|o
Low-fat O|lo|loc|o|loio
FIG 2. Examples of embedding methods in phase 1.
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more suitable for an interview-administered than for a self-
administered questionnaire.

Although respondents easily reported frequency of con-
sumption in a closed-ended fashion, they often complained or
were confused about the lowest frequency category, “never or
less than once per month.” Many simply missed the word
“never” in the category. Others, attempting to be accurate,
were searching for a way to report an unqualified “never” in the
response categories.

Reporting in counts rather than rates appeared easier for

. infrequently consumed foods. For items eaten fairly regularly,

counts tended to be difficult; some respondents struggled in

. formulating an exact count by trying to remember each dis-
_ crete event of eating the food over the past 4 weeks.

For food items eaten seasonally, like corn-on-the-cob, cooked
cereal, and some fruits, respondents had difficulty reporting a
composite frequency over the past year. The challenge of
mathematical computation over four seasons in an effort to
report one yearly frequency caused frustration, leading to
extra time spent in responding or to inaccuracies as revealed
by probe questions. In some cases, people just reported their
most current intake or their intake in season only.

Reporting usual intake over the past 4 weeks (as a rate)
compared with the past year was an easier task for many
respondents, though some expressed discomfort that the past
4-week period was atypical of their usual intake. Althoughiit is
not surprising that reporting intake over the past 4 weeks is
easier than over the past year, part of the ease appeared to
stem from not having to confront seasonal intake of many food
items.

Embedded Questions

Embedding appeared to be less frustrating for respondents
because it allowed for more flexibility in describing possible
ways a food could be consumed. A common problem, however,
was that respondents answered only one of several embedded
iterns despite instructions to answer all.

Anchoring

The various methods of anchoring frequency responses to
foods about which people felt sure of their intake were gener-
ally confusing and unsuccessful with the format and instruc-
tions we used. Few respondents seemed to understand the
task or to actually use anchors. We concluded that this method
required further development and might require interviewer
assistance to be useful.

Level of Aggregation of Food Items

For two separate items that we queried, “apples, applesauce,
and pears” and “tomatoes, tomato juice,” the aggregation of
food items caused many respondents difficulty and, thus,
increased time to answer. Respondents tended to think of the
items listed as separate foods rather than variations of the
same food, so they attempted to compute an aggregate fre-
quency response. Many respondents also had difficulty report-
ing an aggregate usual portion size (eg, “one apple or Yz ¢” or
“one tomato or 6 0z”) when each of the aggregated items might
be eaten with different usual portion sizes.

Three line items pertained to intake of cold breakfast cereal
in the HHHQ (“highly fortified,” “high fiber,” “others™). This
presented cognitive difficulties because people did not know to
which category their cereal belonged; bought various types of
cereals, but consumed them one at a time; substituted cereals
onaregular basis in a single week; and mixed cerealsin a single
bowl. Although the standard HHHQ questionnaire aliows people
to report their complex behaviors through appropriate averag-

--o.c.o.on...----uuq--u-oo---n---u---o-n-.-oa-cloatooo-o-"-----c-.on-c---o----o-ooo..--o--.oo-'-ocoto-oo»uc-o-uo--o'oo-----o-co.a..n-c-...-o-ouo

ing over a time period, or through adjustment of portion size,
such strategies were difficult for respondents, leading to an-
swers on the questionnaire that were inconsistent with their
answers to probe questions.

Food Reported in Units

Many respondents reported number of eggs instead of how
frequently eggs were eaten. (For example, probing revealed
that people reported “two times per week” when they were.
thinking “two eggs per week.”) This would not be problematic
if these same respondents reported a portion size of “small”
(one egg) rather than “medium” (two eggs). This kind of
mathematical manipulation often did not occur, however, caus-
ing frequent misrepresentation of intake. Further, afewpeople
confused “small,” “medium” and “large” portion sizes with
small-, medium-, and large-sized eggs. People who usually
consumed egg substitutes or egg whites in place of whole eggs
were not sure how to respond to this question.

Comprehension and Ordering

We found numerous small problems with comprehension on
the questionnaire, which are illustrated in the following ex-
amples.

® “Fruit drinks with added vitamin C” Respondents tended
to ignore the phrase, “with added vitamin C,” and there was
general lack of knowledge regarding types of drinks to include.
n “‘Mized disheswith cheese, such as macaroniand cheese”
Frequently, confusion arose about the types of food to include.
Respondents included foods like veal parmesan, cheese sand-
wiches, and pizza, which had already been asked. When “other
cheese” was asked subsequently, double-counting often oc-
curred. Others thought only of macaroni and cheese and did
not consider other types of mixed dishes.

» “Breakfastfoods” as a heading on the questionnaire This
made several people uncomfortable because they ate some
foods in this grouping, such as eggs or cold cereal, at times
other than at breakfast.

u “Green salad” Several people were confused by this termi-
nology because their salads included items that were not
green, such as tomatoes.

w “Spaghetti, lasagna, other pasta with tomato sauce”
Respondents were confused about whether to include only
pasta with tomato sauce or all other kinds of pasta.

The order in which foods were asked was important. For
example, in our brief questionnaire, “oranges” was asked be-
fore “orange juice or grapefruit juice.” Several respondents
included orange juice when reporting frequency of orange
intake.

PHASE 2: DESIGN
The intent of phase 2 was to develop a questionnaire incorpo-
rating the most successful approaches from phase 1 and to
continue experimenting with format and wording. We devel-
oped two questionnaires, each with a complete list of foods
(100 items based primarily on the HHHQ questionnaire) in-
tended to capture intake of most nutrients and commonly
consumed foods in the United States from 1976 to 1980. Each
respondent was asked to cornplete one questionnaire in the
cognitive interview.

Findings from phase 1 and other approaches tested in phase
2 included:
m Portion size We decided to use a portion size format that
would put the reference value in the same column as the “M”
response category (Figure 3, Examples 1 and 2).
8 Frequency and time frame Although respondents found it
easier to use a reference period of the past 4 weeks than the

JOURNAL OF THE AMERICAN DIETETIC ASSOCIATION / 785




BT eI00000000000000000000000E00CECONTRIRIRIERIRNISTIOREN

past year, past month was deemed unsatisfactory because
investigators needed to assess usual diet over a longer period.
Questions related to seasonal variation in intake over the past
year were added (Figure 3, Example 1). We tested use of the
time frame “typical month” to help respondents think of a short
time interval without losing information about usual long-term
intake. We added a “never” response category for frequency
and tested expanded frequency response categories (Figure 3,
Example 2) to accommodate intakes lower and higher than
those found on the standard questionnaire. Open-ended re-
sponse categories for frequency were not tested further.

» Embedded questions Embedding was revised and expanded
to additional foods by using five qualitative response catego-
ries and a “don’t know” category (Figure 3, Example 3).

m Anchoring No further methods were pursued.

u Comprehension and ordering Several changes in wording,
ordering of food items, and disaggregating foods from a single
line item to multiple lines were incorporated into phase 2
questionnaires. The food item “eggs” was placed at the end of
the questionnaire and reformatted as “how many” eggs were
eaten vs “how often” (Figure 3, Example 3).

Comprehension and ease of
administration of dietary
assessment methods currently
in use can be improved
through cognitive interviewing
of respondents

PHASE 2: FINDINGS

Portion Size

Portion sizesin ranges appeared to be preferable to approaches
that used a reference medium portion size. Although wordier,
this method allowed respondents to select a portion size
disassociated with the terminology “small,” “medium,” or “large.”
The reference medium portion size approach with the portion
size in the “M” column was also satisfactory; respondents were
able to choose a portion size and did not confuse the reference
with “S” as in the standard HHHQ approach. As in phase 1,
many respondents skipped portion size questions after com-
pleting frequency questions, regardless of approach.

Frequency and Time Frame

Respondents were generally comfortable with both the ex-
panded and the more standard versions of the response cat-
egories for frequency. In the expanded version, the lower
frequency categories (“1-6 per year” or “7-11 per year”) were
used frequently, and the higher frequency categories (“4+ per
day”) were used rarely. Therefore, it may not be useful to
expand the frequency categories to beyond “2+ per day” for
nonbeverage items. (The standard questionnaire extended to
“6+ per day” for beverages like coffee, tea, and milk.)

In phase 2 we found that “past year” was preferable to
“typical month,” especially when questions asked about sea-
sonal intake. The meaning of “typical month” was unclear to
respondents and was especially confusing when they were
asked about seasonal intake in a typical month.

Asking about seasonal intake of many foods generally worked
wellin conjunction with a “past year” time frame. Respondents
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did not seem to mind being asked about the same food twice,
once in season and once the rest of the year, though this
increased questionnaire length. We found that increased page
length did not necessarily translate to increased time in com-
pleting the questionnaire if the longer version allowed the
respondent to answer more quickly. However, there was some
confusion, regarding whether or how to include frozen and
canned items when asking about intake in season.

Embedded Questions

The general consensus among the interviewers was that em-
bedding should continue to be used and refined. Without
greatly increasing respondent burden, embedding allowed for
more detail inlow-fat food options, and in eliciting food choices
and food preparation techniques. Problems still existed with
respondents not answering embedded items (though instructed
to do s0). We noticed that the qualitative response categories
were not understood similarly among respondents. In the
future, we hope to test a more quantitative format.

Comprehension and Ordering

Changes based on findings from phase 1 made it easier to
respond in phase 2. For example, disaggregating “apples,
applesauce, and pears” and “tomatoes and tomato juice” facili-
tated responses without adding inordinate time delays and
computations. In phase 2, we tested a longer list of food items
that included new wording for embedded questions. This
provided new opportunities for improving wording and order-
ing as illustrated by the following examples.

a Coffee For most people, responses about coffee intake are
cognitively thought of as cups per day and not times per day;
questions about coffee intake should be worded in that way.
m Hamburgers, cheeseburgers, and meatloaf Several re-
spondents wanted toinclude burger products made with ground
poultry. Therefore, inclusion of the word “beef” would be
necessary to clearly assess intake of beef products. A separate
item for ground poultry, listed before ground beef, is warranted.

DISCUSSION

Our findings suggest that, among the many tasks required to
develop a food frequency instrument, focusing on the
respondent’s perceptions of the meaning of the questions is
fundamental to good questionnaire design. Listening to and
then probing respondents as they verbalize their thought
processes while completing a food frequency-type question-
naire is a sobering experience. We were forced to reconsider
fundamental issues in questionnaire design to obtain the best
data from the most people. This project suggests that compre-
hension and ease of administration of dietary assessment
methods currently in use can be improved through cognitive
interviewing of respondents. In the future we hope to show
that, by better addressing the concerns of the respondents,
more accurate dietary intake data can be collected. Although
widely used food frequency questionnaires have been pre-
tested, we are unaware of any intensive cognitive interviewing
conducted during their development.

In this project we conducted two rounds of cognitive inter-
views in an iterative process to compare standard and new
approaches of asking about usual food intake. In addition to our
findings suggesting many wording and ordering changes that
would improve the comprehensibility of the questionnaire, the
results indicated that the following new approaches appeared
to result in fewer comprehension problers, less frustration,
and answers that were more consistent with respondents’
answers to follow-up probe questions: embedded questions,
ranges for portion size, questions about seasonal intake, inclu-
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Example 1: Seasonal intake and modified reference medium size

HOW OFTEN HOW MUCH
Less YOUR SERVING SIZE

once 1 23 1 2 58
per per per per per per
TYPE OF FOOD Nevar | month | month | month | week [ week

Peas (fresh, canned,

frozen) (IN
g’E;"szgw (@) feb) jen) fen] fan) len ) @bl K aw)]

S M L

fuo
L334

12 cup

ol o]o

0 |&3-
0

em-
out
for
ices
vith
‘ted
ries
the

Peas (fresh, canned, s:::

or frozen) (REST OF | season 172 cup

THE YEAR) o|lo|o|lo|o|lo|lo|lolo|loioclo |l o] o

Example 2: Expanded frequency categories
HOW OFTEN HOW MUCH

711 i 23 ' 2 YOUR SERVING SIZE
g
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sion of a “never” response category for frequency, disaggrega-
tion of foods with dissimilar eating patterns as single items (eg,
tomatoes and tomato juice), and addition of unit-specific re-
sponse categories for foods for which intake is thought of
primarily as units (eg, eggs per week). Our results concur with
those of others (29-32) in demonstrating that the cognitive
interview is an effective technique for improving health survey
data about such topics as functional status in the elderly,
dental health, radon exposure, and use of assistive devices.

Our complete questionnaire was long (35 pages). We found,
however, that modifications that increased the page length of
the questionnaire often appeared to decrease the total time of
the interview because of better comprehension, easier re-
trieval, and less computation in forming a response. Further
development is ongoing to increase ease of use through modi-
fying print size and appearance, clarifying skip patterns, and
maximizing the use of paper space. The user-friendly nature of
a questionnaire may be an important factor in designing a
successful final version. Nevertheless, a longer instrument will
need to be carefully evaluated with respect to response rates.
We also plan to use nationally representative dietary intake
data collected from 1989 to 1991 (35) to create a food list and
nutrient database that reflect the current food supply and
consumption practices.

APPLICATIONS

Researchers who design new dietary instruments should con-
duct cognitive interviewing to pinpoint problems encountered
by respondents. Our findings suggest approaches that we
believe may facilitate the collection of more useful dietary data
from older men and women. We did not, however, examine
validity of the portion size or frequency estimates. Thus, we
plan to conduct a validation study of the final version of this
cognitively designed food frequency questionnaire using mul-
tiple days of food records or recalls. Further development and
validation will also be required to assess utility among other
age, race/ethnic, and socioeconomic subgroups. Our goal is to
design a frequency-type questionnaire that is appealing and
comprehensible to respondents, and that provides accurate
data and high participation rates for investigators.
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