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Validation of early childhood diet recalls by surrogate responders decades later has not been possible because
of a lack of diet records from the distant past. Between 1948 and 1970, parents of children participating in the Fels
Longitudinal Study (Kettering, Ohio) completed a 7-day diet record for their children every year from birth to age 18
years. In 2005–2006, all surviving women (n ¼ 59) with a child aged 3–5 years when diet records had been
collected were asked to complete a 42-item food frequency questionnaire (FFQ) pertaining to 1 of their children’s
diets at age 3–5 years. One or more diet records were available for 48 children. The authors calculated Spearman
correlation coefficients for correlations between food, food-group, and nutrient intakes from the diet records and the
FFQ and deattenuated them to account for the effects of within-person variation in the diet records on the asso-
ciation. For foods, the median deattenuated correlation coefficient was 0.19 (range, �0.31 to 0.85); moderate-to-
high correlations were found for some specific foods. Correlations for food groups were slightly higher (median,
0.27; range, �0.14 to 0.85). Correlations for nutrient intakes were consistently low (median, 0.06; range, �0.35 to
0.27). Overall, the FFQ did not validly reflect overall preschool diet when completed by mothers 4 decades later.

child; data collection; diet; epidemiologic methods; mental recall; mothers; questionnaires; validation studies as
topic

Abbreviations: CI, confidence interval; FFQ, food frequency questionnaire; ICC, intraclass correlation coefficient.

Much evidence suggests that diet during early childhood
could be an important determinant of chronic disease risk
later in life (1–7). A comprehensive evaluation of this hypoth-
esis requires either the establishment of large prospective
cohort studies that follow young children into late adulthood,
when chronic diseases are frequent enough to permit analysis,
or the retrospective assessment of diet in case-control studies
or large cohorts of adults. Both approaches have important
drawbacks. The enormous investment of time and resources
required to establish cohorts suitable for evaluation of the
relation between childhood diet and risk of chronic diseases
of adulthood diminishes enthusiasm for this approach. On
the other hand, the usefulness of studies based on retrospec-
tive assessments of childhood diet depends on the validity
of recall. Original records of diet during this period of life
are seldom available; thus, in most cases, it is impossible to
evaluate the validity of recall.

Although diet up to about 25 years in the past appears to
be recalled accurately by adults (8, 9), it is less clear whether
adults or surrogate responders can validly report childhood
diet 3 or more decades before. To date, only 1 study has
evaluated the validity of childhood diet recall by adults after
more than 3 decades; that study suggested that adult recall
of childhood diet may not be sufficiently valid for use in
epidemiologic research (10). In an alternative approach, we
evaluated whether mothers could validly recall, 3–5 decades
later, the diets of their children around preschool age.

MATERIALS AND METHODS

Study participants

Study subjects were mothers of active member partici-
pants in the Fels Longitudinal Study. The Fels Longitudinal
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Study was established in Ohio in 1929 and is the oldest
continuous study of growth, development, and aging in the
world (11). Subject recruitment has continued to the present,
and more than 5,000 members have been accrued, 1,300 of
whom remain under active follow-up. Most member partic-
ipants were recruited in utero or at birth. Each participant is
followed from enrollment (usually birth) to death, regard-
less of changes in his or her health, but participants are not
examined when transient conditions (e.g., infectious dis-
ease) that could affect data collection arise. At each visit,
extensive age-appropriate growth, body composition, and
other health-related data are collected. For the last 78 years,
the data collection protocol has specified that participant
visits occur at birth and at 3, 6, 9, and 12 months of age;
then every 6 months at half-birthdays and birthdays until age
18 years; and every 2–5 years afterwards.

The current study was approved by the institutional re-
view boards of the Fels Research Institute (Kettering, Ohio),
Wright State University (Dayton, Ohio), and Brigham and
Women’s Hospital (Boston, Massachusetts).

Study design and dietary assessments

Figure 1 illustrates the study design. Between 1929 and
1970, parents of study members completed a 7-day diet rec-
ord every year from their child’s birth until age 18 years.
The diet records were distributed to the members’ parents at
their regularly scheduled visits. The parents were instructed
to keep a record of all foods eaten on 7 consecutive days by
their study member child, including details of portion size,
and to return the records after completion. Parents did not
receive any specific training in completing the diet records.
The records were almost always completed by the mother.
Diet records were not checked for completeness upon re-
turn. In a subsequent review of the records, it was found that
97% of the diet records were completed for all 7 days and
returned to the Fels investigators (12).

Between September 2005 and January 2006, all surviving
mothers who had had a child between 3 and 5 years of age
when the diet records were collected (n ¼ 59; diet records
collected between 1948 and 1970) were contacted by mail
and asked to complete a 42-item food frequency question-
naire (FFQ) pertaining to their child’s diet when the child
had been 3–5 years of age. This FFQ is based on a similar
one previously used in a case-control study of preschool diet
and breast cancer (2), and it was revised after a preliminary
validation study. The questionnaire was designed to be an-
swered by mothers of middle-aged persons. Thus, we de-

cided to limit recall to 5 years of age, to include only the
period of childhood when diet could be reasonably assumed
to be mostly controlled by the parents: the years before
entrance into the school system.

The FFQ focuses on foods commonly consumed in the
United States during the target historical period (1948–
1970) that could also potentially allow estimation of some
nutrients of interest. It includes 40 food or nutrient supple-
ment items and 2 questions about the types of fat used in
food preparation (to improve the estimation of specific fatty
acid intakes). Participants were asked to report their child’s
intake of ‘‘an average serving’’ of each food item between 3
and 5 years of age. Serving sizes were further specified in
the response categories of food items with a ‘‘natural’’ serv-
ing size—for example, glasses (milk, juice), slices (cheese),
pats (margarine, butter), and whole units (apples, bananas,
oranges, eggs).

All women contacted returned a completed FFQ. One or
more diet records from the relevant time period were located
for 48 of the participants’ children. For these 48 children,
1 diet record was available for 14 children, 2 diet records
were available for 12 children, and 3 diet records were avail-
able for 22 children.

To allow estimation of nutrient intakes from the FFQ,
a nutrient database pertaining to the relevant time period
was developed by a team of research dietitians (L. S., P. T.,
and C. W.) based on data from the US Department of
Agriculture (13–19), complemented with other information
as necessary (20–28). Nutrient intakes were calculated by
summing the nutrient contribution of each food in the FFQ.
Because we were unable to find modern diet record analysis
software that supported a nutrient database from the target
historical period, we analyzed diet records using the 1986
version of the CBORD Diet Analyzer System (The CBORD
Group, Inc., Ithaca, New York). This software package uses
the 1986 version of the ESHA nutrient database (ESHA
Research, Salem, Oregon), which is based on data published
by the US Department of Agriculture between 1975 and
1981 (18, 29).

Statistical analyses

Intake of 1 item included on the FFQ (cod liver oil) was
not reported in any diet record, and thus this item was ex-
cluded from the analysis. Since food groups may be recalled
better than individual food items in this setting (10), we also
aggregated individual food items into 10 food groups. We
adjusted nutrient intakes for total energy intake using the
nutrient residual method (30) to account for extraneous var-
iation in intakes. When more than 1 diet record was avail-
able for a participant, the average across all of the available
diet records was considered the gold standard intake mea-
sure for the individual. We calculated mean values and stan-
dard deviations for food and nutrient intakes as reported in
the diet records and the FFQ and for the difference between
diet-record and FFQ intakes. To evaluate the validity of re-
call, we calculated Spearman correlation coefficients and
95% confidence intervals (31) for correlations between
food, food-group, and nutrient intakes reported in the diet
records and the FFQ (validation coefficients).

1929 1970 2005–6

Yearly 7-Day Diet Records FFQ

1948

Children Aged 3–5 Years

Figure 1. Overview of the FFQ validation study design in the Fels
Longitudinal Study, 1948–2006. FFQ, food frequency questionnaire.
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To correct for the attenuation in the correlation coeffi-
cients introduced by random within-person variation (32)
while simultaneously allowing the number of repeated diet

records to vary across individuals in the study, we corrected
the observed Spearman correlation coefficients and calcu-
lated their 95% confidence intervals using an extension of

Table 1. Mean Food Intakes as Assessed Through Diet Records and a Food Frequency

Questionnaire (n ¼ 48), Fels Longitudinal Study, 1948–2006

Food

Mean Intake, servings/day
Mean

Difference
95% Confidence

IntervalDiet
Records

Food Frequency
Questionnaire

Milk 6.80 (6.03)a 2.28 (0.81) 4.52 2.75, 6.29

Ice cream 0.24 (0.21) 0.16 (0.13) 0.08 0.00, 0.17

Cheese 0.34 (0.38) 0.34 (0.31) 0.00 �0.13, 0.14

Margarine 0.25 (0.48) 1.13 (1.13) �0.88 �1.25, 0.51

Butter 0.43 (0.49) 0.48 (0.86) �0.05 �0.27, 0.17

Peanut butter 0.23 (0.25) 0.36 (0.19) �0.13 �0.20, �0.06

Mayonnaise 0.06 (0.15) 0.15 (0.18) �0.09 �0.15, �0.03

Apples (raw or sauce) 0.31 (0.33) 0.33 (0.19) �0.03 �0.13, 0.08

Bananas 0.13 (0.16) 0.28 (0.21) �0.16 �0.23, �0.08

Raisins 0.05 (0.18) 0.13 (0.12) �0.08 �0.14, �0.01

Oranges 0.04 (0.09) 0.15 (0.16) �0.11 �0.16, �0.06

Orange juice 1.11 (1.69) 0.55 (0.38) 0.55 0.10, 1.01

Apple juice 0.14 (0.43) 0.09 (0.20) 0.04 �0.10, 0.18

Broccoli 0.03 (0.06) 0.04 (0.04) �0.02 �0.04, 0.01

Carrots 0.07 (0.11) 0.20 (0.21) �0.13 �0.19, �0.07

String beans 0.11 (0.17) 0.23 (0.20) �0.12 �0.19, �0.04

Peas 0.16 (0.22) 0.19 (0.16) �0.03 �0.10, 0.05

Corn 0.11 (0.16) 0.21 (0.18) �0.10 �0.15, �0.04

Spinach 0.03 (0.13) 0.06 (0.09) �0.03 �0.07, 0.02

Eggs 0.33 (0.29) 0.30 (0.19) 0.03 �0.05, 0.12

Hot dogs 0.12 (0.14) 0.14 (0.11) �0.02 �0.08, 0.03

Other processed meats 0.55 (0.44) 0.23 (0.18) 0.32 0.18, 0.45

Ground beef 0.31 (0.40) 0.30 (0.18) 0.01 �0.12, 0.15

Beef, pork, or lamb 0.60 (0.66) 0.29 (0.20) 0.31 0.11, 0.51

Chicken or turkey 0.22 (0.28) 0.25 (0.17) �0.03 �0.13, 0.07

Fish/seafood 0.13 (0.28) 0.11 (0.12) 0.03 �0.05, 0.10

Liver 0.04 (0.10) 0.02 (0.04) 0.01 �0.02, 0.04

Tomato or spaghetti sauce 0.06 (0.15) 0.14 (0.11) �0.08 �0.13, �0.02

Pizza 0.02 (0.08) 0.05 (0.05) �0.03 �0.05, �0.01

Pasta 0.18 (0.24) 0.16 (0.16) 0.02 �0.06, 0.11

Bread 1.18 (0.65) 1.36 (0.82) �0.18 �0.48, 0.12

Bakery products 2.80 (1.76) 0.45 (0.23) 2.35 1.83, 2.88

Rice 0.03 (0.06) 0.08 (0.09) �0.04 �0.07, �0.02

Breakfast cereal 0.63 (0.86) 0.54 (0.30) 0.08 �0.17, 0.33

Sweet potatoes or yams 0.03 (0.17) 0.06 (0.10) �0.02 �0.08, 0.03

Potatoes, not fried 0.31 (0.31) 0.36 (0.17) �0.05 �0.15, 0.05

French fries 0.54 (0.70) 0.07 (0.09) 0.47 0.26, 0.68

Other fried potatoes 0.09 (0.25) 0.10 (0.11) �0.01 �0.09, 0.07

Multivitamins 0.09 (0.23) 0.49 (0.32) �0.41 �0.51, �0.30

Total 0.15 �0.11, 0.42

a Numbers in parentheses, standard deviation.

1150 Chavarro et al.

Am J Epidemiol 2009;169:1148–1157



the weighted sib-mean estimator previously described for
Pearson correlations (33). Pooled intraclass correlation co-
efficients (ICCs) (33) were estimated as a measure of
within-person variation relative to between-person variation
in intakes between 3 and 5 years of age. Lastly, we evaluated
whether the validity of food or nutrient recall was related to
the frequency or variability of intake by calculating Spear-
man correlation coefficients for correlations between the
validation coefficients and summary measures of food,
food-group, and nutrient intake frequency (mean intakes
in diet record and FFQ) and within-person variation (ICC
and k, the ratio of within- to between-person variance).

RESULTS

FFQs were completed by the mothers of member partic-
ipants, on average, 43 years (range, 35–58) after they had
completed the diet records. At the time of completion, the
mean maternal age was 73 years (range, 60–92). Mean food
intakes as reported in the diet records and the FFQ were
generally close, although large differences were apparent
for milk and bakery products (Table 1). The mean difference
between diet-record and FFQ food intakes across all foods
was 0.15 (95% confidence interval (CI): �0.11, 0.42) serv-
ings per day. Intakes of most nutrients were systematically

lower in the FFQ, with the exception of vitamin A intake,
whose FFQ intakes were, on average, more than 3 times the
diet-record-estimated intakes (Table 2). Estimated total en-
ergy intake was approximately one-third lower in the FFQ
than in the diet records.

The correlations for food intakes reported in diet records
and FFQs were generally low, although moderate-to-high
correlations were found for some foods, including eggs,
orange juice, butter, French fries, corn, and peanut butter
(Table 3). The median observed correlation was 0.14, and cor-
relations ranged from �0.25 for ice cream to 0.42 for butter.
Correcting for the effects of random within-person variation
slightly improved the correlations. As expected, when ob-
served correlations were negative (e.g., those for hot dogs
and broccoli), deattenuation made them more negative. The
median deattenuated correlation was 0.19, and deattenuated
correlations ranged from �0.31 for ice cream to 0.85 for
multivitamins. Because the degree of correction depends on
how large within-person variation in intake is relative to
between-person variation, as expected, the degrees of cor-
rection for foods with very high within-person variation
(reflected in a low ICC) were very large, and the width of
their confidence intervals suggested that the deattenuated
estimates for these foods were not very informative. For
example, the correlation for raisins (ICC ¼ 0.09) went from
0.09 (95% CI: �0.21, 0.37) to 0.53 (95% CI: �1.00, 1.00).

Table 2. Mean Nutrient Intakes as Assessed Through Diet Records and a Food Frequency

Questionnaire (n ¼ 48), Fels Longitudinal Study, 1948–2006

Nutrient

Mean Intake
Mean

Difference
95% Confidence

IntervalDiet
Records

Food Frequency
Questionnaire

Calories, kcal/day 1,552 (403)a 1,027 (242) 524.1 377.9, 670.2

Protein, g/day 57.0 (17.0) 44.5 (12.3) 12.5 6.2, 18.8

Total fat, g/day 62.9 (16.6) 46.7 (13.0) 16.1 9.9, 22.4

Carbohydrates, g/day 189.5 (57.7) 110.7 (26.5) 78.8 85.9, 98.6

Fiber, g/day 9.2 (3.1) 6.5 (1.8) 2.7 1.6, 3.8

Saturated fat, g/day 26.7 (7.8) 21.4 (6.5) 5.3 2.4, 8.2

Monounsaturated fat, g/day 22.6 (5.8) 15.6 (4.4) 7.0 4.8, 9.2

Polyunsaturated fat, g/day 8.9 (3.0) 4.8 (1.6) 4.1 3.0, 5.1

Cholesterol, mg/day 298 (136) 218 (74) 79.4 36.5, 122.3

Vitamin A, IU/day 1,205 (559) 5,622 (2,467) �4,416 �5,135, �3,798

Vitamin B1, mg/day 1.6 (0.6) 1.3 (0.5) 0.2 0.0, 0.5

Vitamin B2, mg/day 2.1 (0.7) 1.7 (0.5) 0.4 0.2, 0.7

Niacin, mg/day 15.8 (7.2) 12.1 (4.1) 3.7 1.4, 6.0

Vitamin B6, mg/day 1.6 (0.7) 1.2 (0.4) 0.4 0.1, 0.6

Folate, lg/day 237 (140) 125 (38) 112.1 70.5, 153.7

Vitamin B12, lg/day 5.6 (2.8) 5.1 (2.0) 0.5 �0.4, 1.5

Vitamin C, mg/day 85.1 (40.5) 81.2 (33.4) 3.9 �10.9, 18.7

Vitamin E, mg/day 7.4 (4.2) 3.4 (1.3) 4.0 2.7, 5.4

Calcium, mg/day 908 (318) 678 (203) 229.6 126.7, 332.6

Iron, mg/day 9.3 (2.6) 4.8 (1.2) 4.5 3.7, 5.4

a Numbers in parentheses, standard deviation.
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On the other hand, foods with little within-person variation
relative to between-person variation, such as pizza (ICC ¼
0.87), had a very small correction. The observed and deat-

tenuated correlations for pizza were 0.35 (95% CI: 0.07,
0.59) and 0.36 (95% CI: 0.09, 0.58), respectively. When
foods with an ICC below 0.20 were excluded, the median

Table 3. Observed and Deattenuated Spearman Correlation Coefficients (r ) for Correlations

Between Food Intakes Assessed Through Diet Records and a Food Frequency Questionnaire

(n ¼ 48), Fels Longitudinal Study, 1948–2006

Food
Observed Deattenuated Intraclass

Correlation
Coefficientr 95% CI r 95% CI

Milk 0.01 �0.28, 0.30 0.02 �0.27, 0.31 0.59

Ice cream �0.25 �0.50, 0.05 �0.31 �0.59, 0.02 0.46

Cheese 0.16 �0.14, 0.43 0.19 �0.13, 0.47 0.48

Margarine 0.10 �0.19, 0.38 0.19 �0.21, 0.53 0.39

Butter 0.42 0.14, 0.63 0.46 0.17, 0.67 0.57

Peanut butter 0.33 0.05, 0.57 0.43 0.06, 0.70 0.48

Mayonnaise 0.21 �0.08, 0.48 0.24 �0.08, 0.52 0.41

Apples (raw or sauce) �0.06 �0.35, 0.23 �0.05 �0.37, 0.27 0.38

Bananas 0.14 �0.15, 0.42 0.18 �0.15, 0.47 0.48

Raisins 0.09 �0.21, 0.37 0.53 �1.00, 1.00 0.09

Oranges 0.13 �0.17, 0.41 0.21 �0.26, 0.60 0.21

Orange juice 0.41 0.13, 0.62 0.47 0.16, 0.70 0.49

Apple juice 0.09 �0.21, 0.37 0.16 �0.22, 0.50 0.26

Broccoli �0.12 �0.40, 0.18 �0.26 �0.67, 0.26 0.14

Carrots 0.22 �0.07, 0.49 0.64 �0.82, 0.99 0.11

String beans 0.16 �0.14, 0.43 0.18 �0.13, 0.45 0.58

Peas 0.13 �0.17, 0.41 0.14 �0.19, 0.45 0.36

Corn 0.40 0.13, 0.62 0.45 0.13, 0.69 0.36

Spinach 0.10 �0.19, 0.38 0.14 �0.19, 0.45 0.41

Eggs 0.39 0.11, 0.61 0.47 0.14, 0.71 0.45

Hot dogs �0.15 �0.42, 0.15 �0.20 �0.55, 0.21 0.21

Other processed meats 0.09 �0.20, 0.37 0.12 �0.23, 0.44 0.31

Ground beef �0.07 �0.36, 0.22 �0.10 �0.40, 0.22 0.49

Beef, pork, or lamb 0.11 �0.19, 0.39 0.09 �0.37, 0.52 0.12

Chicken or turkey �0.10 �0.38, 0.20 �0.10 �0.41, 0.23 0.38

Fish/seafood 0.24 �0.05, 0.50 0.35 �0.05, 0.66 0.28

Liver 0.06 �0.23, 0.35 0.12 �0.27, 0.47 0.23

Tomato sauce 0.14 �0.15, 0.37 0.17 �0.18, 0.48 0.32

Pizza 0.35 0.07, 0.59 0.36 0.09, 0.58 0.87

Pasta 0.11 �0.19, 0.39 0.15 �0.20, 0.48 0.31

Bread 0.07 �0.23, 0.35 0.08 �0.25, 0.39 0.37

Bakery products �0.13 �0.40, 0.17 �0.15 �0.45, 0.18 0.47

Rice 0.24 �0.05, 0.50 0.65 �1.00, 1.00 0.07

Breakfast cereal 0.26 �0.03, 0.51 0.29 �0.02, 0.54 0.55

Sweet potatoes or yams 0.15 �0.15, 0.42 0.22 �0.15, 0.53 0.37

Potatoes, not fried 0.19 �0.11, 0.46 0.22 �0.12, 0.52 0.37

French fries 0.34 0.05, 0.57 0.45 0.04, 0.73 0.27

Other fried potatoes 0.31 0.02, 0.55 0.40 0.05, 0.67 0.40

Multivitamins 0.29 0.00, 0.54 0.85 �1.00, 1.00 0.11

Median 0.14 0.19 0.37

Abbreviation: CI, confidence interval.
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deattenuated correlation was 0.18, with the same lower bound
and a maximum of 0.47 for orange juice and eggs.

Food groups tended to be recalled better than individual
food items (Table 4). Moderate correlations were found for
high-carbohydrate foods, fruits and fruit juices, vegetables,
and condiments. The median observed correlation was 0.20,
and observed correlations ranged from �0.12 for red meats
to 0.39 for eggs. Deattenuation improved the correlations
between diet records and FFQs: The median deattenuated
correlation was 0.27 (range, �0.14 to 0.85). When the 2
food groups with an ICC below 0.20 (multivitamins and
high-carbohydrate foods) were excluded, the median deat-
tenuated correlation was 0.20 (range, �0.14 to 0.47). When
the 3 individual food items that were considered separate
food groups (milk, eggs, and multivitamins) were excluded,
the median deattenuated correlation was 0.26 (range, �0.14
to 0.40).

The correlations for nutrient intakes derived from diet
records and the FFQ were low without exception (Table 5).
The median observed correlation coefficient was 0.01,
with a range between �0.24 for carbohydrates and 0.18
for calcium. Calorie adjustment and deattenuation of the
calorie-adjusted correlations did not substantially improve
the results. The median calorie-adjusted correlation was
0.02 (range, �0.23 to 0.20), and the median deattenuated
correlation was 0.06 (range, �0.35 to 0.27). Excluding
vitamin A from the analyses (ICC ¼ 0.17) did not change
the overall picture. The median deattenuated correlation
became 0.05, with the same range of values as before the
exclusion.

Lastly, we evaluated whether the validity of recall was
dependent on the frequency of food consumption or the
within-person variation in food, food-group, or nutrient in-
take. Neither the observed nor the deattenuated validation
coefficients for foods or food groups were related to the
mean intakes as reported in the diet records or the FFQ.
Similarly, none of the validation coefficients for food or nu-
trient intakes were significantly related to the ICC (Table 6).
However, the validity of recall for food-group intakes im-
proved as the within-person variation in intake increased
relative to the between-person variation, as reflected in in-
verse associations between the observed and deattenuated
validation coefficients for food groups with the ICC and
positive correlations with k.

DISCUSSION

We evaluated whether mothers of middle-aged persons
could validly recall their children’s preschool diets, on av-
erage, 43 years later. The validity of food intake recall was
inadequate, although recall of consumption of some specific
foods (eggs, orange juice, butter, French fries, other fried
potatoes, corn, peanut butter, pizza, fish/seafood, and break-
fast cereals) and food groups (high-carbohydrate foods,
fruits and fruit juices, vegetables, and condiments) was ac-
ceptable. On the other hand, validity for nutrient intakes was
consistently poor, without any notable exceptions. Further,
while the validity of food and nutrient intakes was unrelated
to intake frequency or variability, the validity of food-group
recall was related to the variability of intake.

Table 4. Observed and Deattenuated Spearman Correlation Coefficients (r ) for Correlations

Between Food Group Intakes Assessed Through Diet Records and a Food Frequency

Questionnaire (n ¼ 48), Fels Longitudinal Study, 1948–2006

Food Group
Observed Deattenuated Intraclass

Correlation
Coefficientr 95% CI r 95% CI

Milk 0.01 �0.28, 0.30 0.02 �0.27, 0.31 0.59

Other dairy foodsa 0.12 �0.18, 0.40 0.13 �0.18, 0.41 0.52

Condimentsb 0.18 �0.12, 0.45 0.26 �0.12, 0.57 0.46

Fruits and fruit juicesc 0.24 �0.05, 0.50 0.30 �0.02, 0.57 0.53

Vegetablesd 0.21 �0.09, 0.47 0.27 �0.07, 0.55 0.39

Eggs 0.39 0.11, 0.61 0.47 0.14, 0.71 0.45

Red meatse �0.12 �0.40, 0.18 �0.14 �0.43, 0.17 0.49

Fish and poultryf 0.03 �0.25, 0.31 0.05 �0.26, 0.35 0.54

High-carbohydrate foodsg 0.25 �0.03, 0.50 0.40 �0.18, 0.78 0.18

Multivitamins 0.29 0.00, 0.54 0.85 �1.00, 1.00 0.11

Median 0.20 0.27 0.48

Abbreviation: CI, confidence interval.
a Ice cream, cheese, and butter.
b Margarine, peanut butter, and mayonnaise.
c Apples, apple juice, bananas, raisins, oranges, and orange juice.
d Broccoli, carrots, corn, peas, spinach, string beans, and tomato sauce.
e Beef, pork, or lamb, ground beef, hot dogs, other processed meats, and liver.
f Chicken or turkey and fish/seafood.
g Breakfast cereal, bakery products, bread, pasta, pizza, rice, French fries, other fried potatoes,

sweet potatoes or yams, and potatoes, not fried.
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Many studies have examined whether past diet can be
validly recalled by adults. Diet appears to be recalled with
sufficient validity for use in epidemiologic studies when the
recall period ranges from a few years to 25 years in the past
(8, 9, 34–39). However, longer recall times or recall of
specific periods in childhood may also be of interest in
epidemiologic research. To date, only 1 study has evaluated
whether diet during childhood can be validly recalled more
than 3 decades later. Dwyer et al. (10) asked middle-aged
persons to recall their diets between 5 and 7 years of age 44
years later and compared the recalled food intakes with
those recorded in prospectively collected diet records. The
median correlation between diet-record and FFQ reported
intakes was 0.12, and correlation appeared to be slightly
better for food groups (median r, 0.14) than for individual
foods. Although the findings of Dwyer et al. are not directly
comparable to our results because the recalls refer to differ-
ent ages (5–7 years in Dwyer et al.’s study and 3–5 years in
ours) and the person recalling was different (the self in
Dwyer et al.’s study and the mother in ours), the median
correlations for food intakes are very similar and suggest
that overall childhood diet cannot be validly recalled after 4
decades, either by the individual or by a surrogate responder.
As in Dwyer et al.’s report (10), the validity of food-group
intake recall was better than the validity of recall of indi-

vidual foods, although in our study this difference was larger
than in Dwyer et al.’s report and some food groups appeared
to be recalled with reasonable validity. Although more stud-
ies should be conducted, these data suggest that maternal
recall of specific food items or food groupings found to be
remembered reasonably well could be a useful tool in epi-
demiologic studies with a hypothesis focused on these di-
etary exposures.

The validity of nutrient intakes derived from the FFQ was
poor across the board. This was surprising given that food
and nutrient intakes were estimated from the same instru-
ments and, in other studies, the validity of nutrient intakes
follows closely that of food intakes (40–43). A possible
explanation for this discrepancy is the fact that the nutrient
databases used to analyze the FFQ and the diet records did
not reflect the same historical periods and had only minimal
overlap. A specific nutrient database was designed for the
FFQ, which used the best nutrient composition sources
available for the historical period in which the diet records
had been collected (1948–1970). In addition, when assign-
ing specific nutrient contents to individuals, we used their
year of birth for guidance as to which nutrient content to
assign to each food, so that results would closely reflect
changes in the nutrient composition of the food over time.
On the other hand, the diet record nutrient database may

Table 5. Observed, Calorie-adjusted, and Deattenuated Spearman Correlation Coefficients (r ) for Correlations

Between Nutrient Intakes Assessed Through Diet Records and a Food Frequency Questionnaire (n ¼ 48), Fels

Longitudinal Study, 1948–2006

Nutrient
Observed

Calorie-adjusted
Intraclass
Correlation
Coefficient

Observed Deattenuated

r 95% CI r 95% CI r 95% CI

Calories �0.16 �0.42, 0.11

Protein �0.04 �0.31, 0.24 �0.12 �0.40, 0.18 �0.15 �0.46, 0.19 0.47

Total fat �0.05 �0.32, 0.23 �0.04 �0.33, 0.25 �0.03 �0.34, 0.29 0.48

Carbohydrates �0.24 �0.48, 0.04 �0.08 �0.36, 0.22 �0.08 �0.37, 0.22 0.61

Fiber �0.15 �0.41, 0.12 0.20 �0.09, 0.47 0.27 �0.08, 0.57 0.37

Saturated fat 0.03 �0.24, 0.30 0.15 �0.14, 0.43 0.20 �0.13, 0.50 0.46

Monounsaturated fat �0.04 �0.31, 0.24 0.01 �0.28, 0.30 0.06 �0.30, 0.40 0.37

Polyunsaturated fat �0.18 �0.44, 0.09 �0.15 �0.42, 0.15 �0.16 �0.46, 0.17 0.37

Cholesterol 0.05 �0.23, 0.32 0.19 �0.11, 0.46 0.22 �0.09, 0.49 0.60

Vitamin A 0.10 �0.18, 0.36 0.18 �0.12, 0.44 0.27 �0.18, 0.63 0.17

Vitamin B1 �0.05 �0.32, 0.23 �0.23 �0.48, 0.07 �0.35 �0.68, 0.09 0.22

Vitamin B2 0.08 �0.20, 0.35 �0.12 �0.40, 0.17 �0.17 �0.47, 0.17 0.37

Niacin 0.02 �0.25, 0.29 �0.14 �0.41, 0.16 �0.17 �0.48, 0.18 0.33

Vitamin B6 0.08 �0.19, 0.35 �0.03 �0.32, 0.26 �0.09 �0.44, 0.29 0.26

Folate 0.11 �0.16, 0.37 �0.01 �0.30, 0.28 0.00 �0.33, 0.33 0.40

Vitamin B12 0.00 0.27, 0.27 0.03 �0.26, 0.32 0.05 �0.33, 0.41 0.22

Vitamin C 0.13 �0.14, 0.39 0.12 �0.17, 0.40 0.14 �0.17, 0.43 0.47

Vitamin E �0.14 �0.40, 0.14 0.06 �0.24, 0.34 0.06 �0.28, 0.38 0.35

Calcium 0.18 �0.10, 0.43 0.12 �0.18, 0.40 0.14 �0.16, 0.42 0.58

Iron �0.08 �0.34, 0.20 0.08 �0.22, 0.36 0.09 �0.23, 0.40 0.47

Median 0.01 0.02 0.06 0.38

Abbreviation: CI, confidence interval.
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have been suboptimal in at least 2 regards. First, it may not
have reflected the correct nutrient composition of some
foods during the target historical period. Despite multiple
efforts, we were unable to locate an electronic nutrient da-
tabase for the historical period in which the diet records had
been collected. Because building a nutrient database of the
correct historical period for the analysis of diet records was
an undertaking well above us, considering the resources
available, we opted to use instead the oldest available nutri-
ent database, whose sources reflected the nutrient composi-
tion of foods starting in 1975 (18, 29).

Second, this nutrient database did not allow for changes
in the nutrient composition of foods over time. These short-
comings of the diet record nutrient database may have con-
tributed to error in nutrient intake estimation, leading to
attenuation of the correlation coefficients. For example, con-
sider 2 hypothetical subjects born 10 years apart with iden-
tical food intakes in their FFQ and diet records. In our study,
these subjects would correctly have different estimated FFQ
nutrient intakes (reflecting changes in food nutrient com-
position over those 10 years) but incorrectly identical diet
record estimated nutrient intakes. In this hypothetical
scenario, the correlations for food intakes would be unaf-
fected, while the correlations for nutrient intakes would be
artificially attenuated.

Furthermore, while the mean food intakes derived from
the diet record and the FFQ were generally close, nutrient
intakes were systematically lower in the FFQ than in the diet
records, with the exception of vitamin A intake. This sug-
gests that the food list may have been too short for a
comprehensive estimation of nutrient intakes from this
questionnaire (44). Consequently, the low validity correla-
tions for nutrient intakes may not reflect the true validity of
their estimated intakes; however, we are not aware of any

other studies that might provide more accurate data. These
results also highlight the importance of adequately choosing
nutrient databases in nutrient-based validation studies, es-
pecially those of remote diet recall when the nutrient com-
position of foods may have changed over the period of diet
record collection.

We found that the validity of food-group recall improved
as the within-person variation in intake increased relative to
the between-person variation. An association between the
deattenuated correlation coefficients and the ICC or k could
be expected, given that the degree of correction is a function
of these parameters; yet there were also associations of the
crude correlation coefficient with the ICC and k. Although
these findings are interesting and may have implications for
the design of FFQs, they should be interpreted with caution.
Despite being highly statistically significant, this associa-
tion was based on only 10 observations (each of the food
groups). In addition, we did not observe any association
between the individual food items that we summed to create
the food groups and any measure of frequency or variability
of food intake, suggesting that this may be a chance finding.
Further research on this issue is needed.

The strengths and limitations of our study should be con-
sidered. A potential limitation is the fact that only 59 mothers
had survived until 2005, when the FFQ was administered,
and 13% of them were aged 80 years or older. Nevertheless,
if this questionnaire were to be used in studies of chronic
diseases of adulthood, mothers of participants in those stud-
ies would probably share this and other characteristics with
the mothers in our study, and therefore the recalls provided
by participants in our study are probably a good reflection of
what could be expected in other settings. The strengths of
our study include the availability of prospectively collected
records of diet during the period of interest; lack of this

Table 6. Spearman Correlation Coefficients (r ) for Correlations Between Validation Coefficients for Food, Food-

Group, and Nutrient Intakes and Measures of Food, Food-Group, and Nutrient-Intake Frequency and Variability,

Fels Longitudinal Study, 1948–2006

r No.a

Diet
Records

Food Frequency
Questionnaire

Within-Person
Variation

Mean
Intake

95% CI
Mean
Intake

95% CI ICC 95% CI lb 95% CI

Foods

Observed 39 –0.06 –0.37, 0.25 0.08 –0.23, 0.39 0.17 –0.14, 0.47 –0.17 –0.47, 0.14

Deattenuated 39 –0.21 –0.49, 0.11 0.04 –0.28, 0.35 –0.17 –0.47, 0.14 0.17 –0.14, 0.47

Food groups

Observed 10 –0.49 –0.86, 0.17 –0.24 –0.76, 0.45 –0.67 –0.92, –0.11 0.67 0.11, 0.92

Deattenuated 10 –0.52 –0.87, 0.13 –0.19 –0.74, 0.49 –0.74 –0.94, –0.24 0.74 0.24, 0.94

Nutrients

Observed 19 –0.02 –0.47, 0.43 0.02 –0.43, 0.47

Calorie-adjusted

Observed 19 0.16 –0.31, 0.58 –0.16 –0.58, 0.31

Deattenuated 19 0.14 –0.33, 0.56 –0.14 –0.56, 0.33

Abbreviations: CI, confidence interval; ICC, intraclass correlation coefficient.
a Number of foods, food groups, or nutrients (see Materials and Methods).
b k ¼ r2

within-person/r
2
between-person.
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resource has been the most important limitation in attempts
to evaluate the true validity of FFQs retrospectively assess-
ing childhood diet many years later. A related strength is the
availability of multiple records of diet during the period of
interest, which allowed the estimation of within-person vari-
ability in food and nutrient intakes over time and the deat-
tenuation of the correlation coefficients.

In summary, maternal recall of overall preschool diet
many decades later does not seem to be valid enough for
use in epidemiologic studies. Recall of some specific foods
and food groups is acceptable, however. Although more
validation studies of mothers’ recall of their offsprings’
childhood diets are desirable, this questionnaire could be
a valid tool in studies with hypotheses focused on the foods
and food groups with apparently good validity of recall and
in the development of similar questionnaires in other
populations.
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