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ABSTRACT The number of days of food intake data
needed to estimate the intake of 29 male (n = 13) and
female (n = 16) adult subjects, individually and as a group,
was determined for food energy and 18 nutrients. The food
intake records were collected in a year-long study con
ducted by the U.S. Department of Agriculture's Beltsville
Human Nutrition Research Center. Each individual's av

erage intake of nutrients and standard deviation over the
year were assumed to reflect his or her "usual" intake and
day-to-day variability. Confidence intervals (P < 0.05) for
each individual's usual intake were constructed, and from

these the number of days of dietary records needed for
estimated individual and group intake to be within 10% of
usual intake was calculated. The results indicated that the
number of days of food intake records needed to predict
the usual nutrient intake of an individual varied substantially
among individuals for the same nutrient and within indi
viduals for different nutrients; e.g., food energy required the
fewest days (averaging 31) and vitamin A the most (av
eraging 433). This was considerably higher than the num
ber of days needed to estimate mean nutrient intake for
this group, which ranged from 3 for food energy to 41 for
vitamin A. Fewer days would be needed for larger groups. J.
Nutr. 117: 1638-1641, 1987
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Precise estimates of food energy and nutrient intakes
are important in assessing the dietary status of an in
dividual and of groups of individuals. However, a num
ber of researchers have demonstrated a day-to-day var
iability in food energy and nutrient intake. This day-
to-day variability adversely affects the statistical pre
cision or accuracy of estimates of intakes, and thus it
must be taken into consideration in the design of stud
ies of dietary status and in the interpretation of results
(1-7).
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The level of day-to-day variability in data that can

be tolerated, i.e., the level of accuracy desired, depends
on the intended use of the data (8, 9). Nutrient intake
estimates may be needed for a day, a year or a lifetime
for an individual or for a group. The level of precision
needed may also differ by the nutrient studied. For ex
ample, higher precision may be desired in the intake
estimate of vitamin C, which is not stored in the hu
man body for long periods, than in the intake estimate
of vitamin A, which the human body does store for
long periods.

METHODS

In the present study, food intake records for 365 con
secutive days from a study conducted by the U.S. De
partment of Agriculture's (USDA) Beltsville Human

Nutrition Research Center were used to determine the
number of days of food intake records needed to esti
mate "true" average nutrient intakes for individuals

and for groups of individuals with a given degree of
statistical confidence or precision (10). For the purpose
of this study, a "precise" estimate was defined as an
X-day average intake being within 10% of the "true
average" intake for the individual or the group 95% of

the time. The true average intake was defined as the
365-d average for individuals or groups.

The methodology for calculating the number of days
of food intake records required to estimate true average

'A preliminary report of this paper was presented at the 1986 Fed

eration of the American Societies for Experimental Biology Meeting
in St. Louis, MO (Basiotis, P. P., Welsh, S. O., Kelsay, f. L. & Mertz,
W. (1986) Number of days of food intake records required to "ac
curately" estimate individual and group nutrient intakes. Fed. Proc.

45: 705 (abs. 3197)].
^Present address: Beltsville Human Nutrition Research Center, Ag

riculture Research Service, U.S. Department of Agriculture, Belts
ville, MD 20705.
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food energy and nutrient intakes with a defined level
of precision was based on the statistical theory of con
fidence intervals (11).Confidence intervals for true mean
intake or "usual" intake were set up for individuals

and groups, and from these, formulas were derived that
allowed us to calculate the number of days required for
the X-day average intake to be within 10% of the 1-yr
average (assumed true average or usual) intake 95% of
the time. We justified treating the X-day average intake
as being approximately normally distributed by invok
ing the Central Limit Theorem (11).

The formula we derived for calculating the number
of days of food intake records needed to estimate true
average food energy and nutrient intakes for an indi
vidual is as follows:

X,=
(Za)2(day-to-day variability)2

(A)2(true average intake)2

XÂ¡represents the number of days required to estimate
true average intake for individuals with the defined
level of statistical confidence. It depends on an indi
vidual's 1-yr average nutrient intake, his or her day-to
day variability in intake, the value of the standard nor
mal cumulative distribution function, Z, appropriately
evaluated at the level of statistical significance desired,
a, and the level of accuracy desired, A.

Each individual's true average nutrient intake is his
or her 365-d average. Day-to-day variability is an in
dividual's average daily variability (or intraindividual

standard deviation) around his or her true average in
take. The Z value from the Normal Statistical Tables
at the 0.05 level of significance is 1.96 (11). The level
of accuracy desired, A, is 0.1 or 10%.

The formula to calculate the number of days of food
records needed to estimate true average nutrient in
takes for a group of individuals rather than a single
individual is as follows:

(ZJ2 (total variability)2
(A)2(true average intake)2

1
Number of individuals in group

(2)

This formula is similar to the previous one for indi
viduals. However, it uses the mean and standard de
viation of the group over 365 d, instead of the mean
and standard deviation for an individual. The formula
is also divided by the number of individuals in the
group. As the number of individuals in the group in
creases, the number of days required to estimate intake
at the desired level of statistical confidence declines
(12).

The Beltsville One-Year Dietary Intake Study (10)
provided a unique data base for our study. The subjects
for the Beltsville study were 29 apparently healthy in
dividuals. There were 13 males, age 21-49 and 16 fe
males, age 20-53, who lived in the Beltsville, MD area.
Of the 29 subjects, 6 were scientists from the Beltsville

Human Nutrition Research Center; the rest were stu
dents with part-time jobs, secretaries, laboratory tech
nicians and other scientists and those in administra
tive-type positions. Two subjects were from the same
household. The subjects were trained to record the kinds
of foods they ate (including the ingredients in mixed
dishes) and to report the portion sizes. These individ
uals kept daily food intake records for 365 consecutive
days while consuming their customary diets.

Daily intakes of the following nutrients and food
components were calculated: food energy, protein, fat,
saturated fat, oleic acid, linoleic acid, cholesterol, car
bohydrate, crude fiber, calcium, iron, phosphorus, po
tassium, sodium, vitamin A, thiamin, riboflavin, niacin
and vitamin C. The data base used for calculating en
ergy and nutrient content of the diets was constructed
with information from the USDA and food companies.
These and other details of the data collection proce
dures were published elsewhere (10).

RESULTS AND DISCUSSION

Using formulas (1}and (2),we calculated the number
of days required to estimate confidently the true av
erage intake for food energy and other dietary compo
nents for individuals and for the groups of individuals
classified by sex. Estimates of the number of days re
quired to estimate true average intake for the 29 nu
trients and food components are presented in the tables.
Only the results for three dietary componentsâ€”food
energy, iron and vitamin Aâ€”are discussed here be
cause of space limitations. These components were
chosen for discussion because energy and vitamin A
represented the two extremes in the number of days
required to estimate true average intake with the re
quired level of confidence. Iron was representative of
the mid-range with respect to the number of days needed.

The ranges in the number of days needed to estimate
true average intake as defined for an individual are shown
in Table 1. These are the number of days required for
an individual's X-day average intake of food energy,
iron and vitamin A to be within 10% of his or her 365-
d average intake 95% of the time. Among the 13 males
and 16 females participating in this study, those with
the least variance in food energy intake would require
14d of food intake records to estimate their true average
intake with the defined confidence. Individuals with
greater variance in their day-to-day food energy intake
would require a greater number of food intake records
to estimate their true average intake. One of the 13
males required 84 d of food intake records for this mean
to be a precise estimate of his true average food energy
intake, and 1 of the 16 females required 60 d. For iron,
the number of days ranged from 18 to 130 d for males
and from 28 to 142 d for females.

The data show, as expected (1), a very wide range in
the number of days required to estimate true vitamin

 by on S
eptem

ber 7, 2009 
jn.nutrition.org

D
ow

nloaded from
 

http://jn.nutrition.org


1640 BASIOTIS ET AL.

TABLE 1

Ranges and averages of number of days required to estimate true average intake for an individual with given statistical confidence'

Range and average number of days required

ComponentFood

energyIronVitamin

AProteinFatSaturated

fatOkie
acidLinoleic
acidCholesterolCarbohydrateCrude

fiberCalciumPhosphorusPotassiumSodiumThiaminRiboflavinNiacinVitamin

CMinimum141811523343035778510433018172746132790Males

(n =13)Average2768390365771681451393782743234581385753249Maximum84130172472131156163225195177146140626714040513589900Minimum1428152233242318210416513519253641314883Females(n =16)Average3566474487187851662004186884148731989078222Maximum60142137270114149145237443771381686283116728231126328

'Estimated with intake data from 1-yr dietary intake study by the USDA's Beltsville Human Nutrition Research Center.

A intakeâ€”from 115 to 1724 d for males and from 152
to 1372 d for females. Note that the 365-d average in

take of vitamin A cannot reasonably be assumed to be
a reflection of the true average vitamin A intake for
many of these individuals because the estimates of the
number of days were greater than 365 for three males
and eight females.

Table 1 also shows the average number of days re
quired to estimate true average food energy, iron and
vitamin A intake with defined confidence for the 13
males and 16 females in this study. For food energy,
the average number of days required was 27 for the
males and 35 for the females. For iron intake, the av
erage number of days required was 68 for the males and
66 for the females. Finally, the average number of days
required for vitamin A was 390 for the males and 474
for the females.

In the next part of the study, we treated the 13 males
and the 16 females as members of groups, rather than
as individuals. Therefore, each day's intake was a group

average for the day. Table 2 shows that the number of
days required for the same accuracy for groups of in
dividuals was substantially smaller than for individuals
alone. The number of days required to estimate true
average energy intake "accurately" for the group of fe

males and for the group of males was 3 d. For iron, the
number of days for the group of males was seven and
for the group of females it was six. For vitamin A, the
average number of days required for the group of males
was 39 and for the group of females it was 44.

Recalling formula (2), we observe that to achieve the
defined level of statistical precision in intake estimates

for groups one can either increase the number of days
of food intake records for a set number of individuals
or increase the number of individuals with a set number
of food intake records (12). This is true if day-to-day

correlations of intakes are neglible for statistical pur
poses. Further analysis of the Beltsville study sample,
presented elsewhere, supported this assumption (13).
As an example of how these decisions might be made,
let us assume that the variance in food energy and nu
trient intake exhibited by the individuals in the Belts
ville study is representative of all similar sex-age groups

in the United States. If a study examined 100 females,
then a food intake record for 1 d would be sufficient to
estimate true average food energy and iron intakes con
fidently and 7 d of food intake records would be needed
for vitamin A. If the study examined 3 d of food intake
records from each female, as in the USDA's Nationwide

Food Consumption Surveys (14), then a sample size of
15 individuals would be needed to estimate food energy
intake with the defined level of statistical precision, a
sample size of 32 would be needed for iron and a sample
size of 231 would be needed to estimate vitamin A
intake.

In conclusion, for the purpose of this study, an es
timate of true average intake was defined as being within
10% of the 365-d average 95% of the time. To achieve
this level of statistical precision for a single individual,
a relatively large number of days of food intake records
was required. To achieve this level of statistical pre
cision for groups, even small groups such as the 13
males and 16 females in this study, a relatively small
number of days of food intake records was required.
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TABLE 2

Number of days required to estimate true average intake for groups
of individuals with given statistica] confidence1

Estimated number of days required for
each group

Component Males (n = 13) Females (n = 16)

FoodenergyIronVitamin

AProteinFatSaturated

fatOleic
acidLinoleic
acidCholesterolCarbohydrateCrude

fiberCalciumPhosphorusPotassiumSodiumThiaminRiboflavinNiacinVitamin

C3739468613135910446137533364446771215497556167619

'Estimated with intake data from 1-yr dietary intake study by the
USDA's Beltsville Human Nutrition Research Center.

Equally precise intakes for groups may be obtained by
increasing the number of food intake records per in
dividual or the number of individuals in the group. We
also found that the number of days of food intake rec
ords needed varies substantially from nutrient to nu
trient for the same individual. In general, food energy
required the fewest daily records and vitamin A the
most daily records for both individuals and groups. Fi
nally, the number of days required varies substantially
from individual to individual for the same nutrient. On
the basis of our data, the range in the number of days
required was the smallest for food energy and the high
est for vitamin A.
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