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Abstract

The objective of the present study was to explore the consistency of dietary choices made by children as they grow up. The dietary habits of
342 healthy children were reported annually from 5 to 13 years on a forty-five-item FFQ and analysed by factor analysis. The same two
principal dietary patterns — ‘Healthy’ and ‘Unhealthy’ — emerged each year, and their consistency was assessed using Tucker’s congruence
coefficient (¢). Individual dietary z-scores for both of these patterns were then calculated every year for each child, and their consistency was
measured by Pearson’s correlation coefficient (7). Linear mixed-effects modelling was used to investigate individual trends and to quantify
reliability of the individual dietary z-scores. Dietary patterns were moderately consistent and systematic over time (0:65 = @yeairny = 0-76;
0-62 = @upheainy = 0-78). Individual choices were also consistent year-on-year (0:64 = #igeany = 0:71; 0-57 = #ynneany = 0°68). Reliability
rose from 70% with a single measure to over 90 % with four consecutive measures. The quality of diet diminished over time in 29 % of
the children and improved in only 14 %. Dietary habits appear to be set early and seldom improve spontaneously.
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Obesity is arguably the biggest threat to health in the twenty-
first century. Obesity is believed to underlie the rising inci-
dence of diabetes, heart disease and cancer'”, and a better
understanding of its origins is likely to prove key to their
prevention. The dietary habits of adults are influenced by
those acquired during childhood®?, so that the epidemiology
of children’s nutrition may help to understand the rise in
obesity generally.

Rigorous assessment of dietary choice is needed to under-
stand its association with obesity but can prove difficult in
free-living children. Accordingly, most studies have relied on
a single measurement in time, although cross-sectional anal-
ysis can only reveal association, which is not always causal.
Some have repeated the measurement to assess change, but
multiple measures are needed to derive a trend — and the
trend is essential to establish consistency and interaction
over time. Longitudinal studies of dietary trends are scarce
in children, and multivariate approaches, such as factor anal-
ysis to reveal dietary patterns®, are rarer still. Pattern analysis
is arguably preferable to the traditional examination of single
food items, which cannot take account of food combinations
or evaluate changes in their structure of a diet over time.

To date, no study has repeatedly monitored the consistency
of dietary choice in a single cohort of children over the long

term. In the present study, we record the dietary patterns
and their consistency in a large cohort of contemporary chil-
dren, and report on their trends over 8 years. We wanted to
know how contemporary children assemble the foods they
choose to eat, how stable the food clusters remain with time
and to what extent individual children preserve their early
choices over the years.

Methods
Participants

The study is based on data from the ongoing EarlyBird
Diabetes Study, an observational prospective cohort study of
healthy children from Plymouth (UK). The protocol has
been described in detail elsewhere®. The study recruited
307 children (170 boys and 137 girls) at the age of 5 years
(49 (sp 0-3) years) in 2000 and another forty children in
2004 (age 9 years; 8:8 (sp 0-3) years) to establish sex balance
and make up for first-year losses. Accordingly, data will be
presented from 5 to 9 years (n 307) and from 9 to 13 years
(n 347). The additional children represented 12% of the
total, and there were no differences from those recruited at
9 years in any of the several measures made by the study.
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Importantly, the age range of the cohort was narrow (sp *£3
months) to best resolve age-related change. Parents or guar-
dians of the child were asked to complete a FFQ annually,
as part of a review which also included fasting blood samples,
body composition (dual-energy X-ray absorptiometry), physi-
cal activity (accelerometry) and resting energy expenditure
(gas exchange).

The present study was conducted according to the guide-
lines laid down in the Declaration of Helsinki, and all pro-
cedures involving human subjects/patients were approved
by the Plymouth Local Research Ethics Committee (no.
1224) in 1999. Informed written consent and verbal assent
were jointly obtained from parents and children, respectively.

Dietary assessment

At each annual visit, the same forty-five-item (or food group)
FFQ was completed by the parents on behalf of their children,
in order to profile habitual intakes of food, beverages and
cooking fat during the previous 12 months. School lunches
and other food eaten outside of the home were included.
The questionnaire was adapted from an earlier version,
designed for use in children and validated against fourteen
daily recalls using the same food list®. The authors concluded
that ‘The questionnaire proved a valid instrument for classify-
ing children into broad patterns of consumption in an epide-
miological study....’ Retaining the same format, we added
potato crisps, low-energy soft drinks and low-fat spreads to
reflect the changing dietary intake of contemporary children.

Each item or food group was allocated to one of ten fre-
quency categories ranging from ‘never’, ‘once per month’,
‘once per fortnight’ and ‘1d a week’ to 7d a week’. The
selected frequency choice for each item was converted into
a weekly intake for analysis. An additional question asked
whether the child had taken any food supplements in the pre-
ceding month, which ones (e.g. vitamins, minerals, tonics) and
with what frequency. Where possible, items left blank were
imputed as the mean of the frequencies reported the previous
year and the following year. Imputation is particularly valu-
able in factor analysis, which does not permit missing values.

Statistical analysis

Factor analysis is a data-reduction technique used to uncover
the underlying structure of a large set of variables. It was per-
formed in the present study to reveal the principal dietary pat-
terns of the children on the basis of shared covariance among
the forty-five food items. Food items were tested for normal
distribution, and some were removed from further analysis if
not complying with the test. The number of factors retained
was decided after inspection of a scree plot, which provides
a graphical representation of eigenvalues””. The best ‘statisti-
cal’ solution suggested a three-factor solution. The third factor
(milk) did explain a certain proportion of the variance in the
data (because almost every child drinks milk) but related
only to the type of milk consumed, which tended to be
mutually exclusive, so we opted to focus on the first two fac-
tors. Factors were then rotated with oblique (Promax) rotation

to enhance interpretability while allowing for potential corre-
lation between factors. Each factor was made up from food
items with a loading higher than 0-30, which was considered
as significantly contributing to the factor (dietary pattern).
Factor loadings reflect the degree of affiliation of each food
item with a factor. For each child, we then calculated dietary
factor z-scores by summing all food frequency of intake
(10-point), weighted by their factor loadings. These scores
reflect the degree to which each child conformed to a given diet-
ary pattern. Dietary patterns were similar for boys and girls,
therefore analyses were carried out on both sexes together.

Year-on-year consistency of the dietary patterns of the
cohort as a whole was quantified by Tucker’s congruence
coefficient (@)(8), which measures the similarity between two
factor solutions. Pearson’s correlation coefficient was used to
assess the consistency of each child’s dietary factor scores,
from 5 to 13 years. Linear mixed-effects modelling with
random intercepts and random slopes was used on the dietary
z-scores derived for the two factors retained, in order to assess
the reliability of the measure and identify trends from 5 to 13
years. All analyses were performed using the freeware R 2.8.1
(www.r-project.org/).

Results

The characteristics of the subjects are described in Table 1.

Sample attrition and response rates

During the 8 years of follow-up, two children were diagnosed
with coeliac disease and three with diabetes. They were
excluded from the analysis. Of the remaining 302 children,
forty-four recruited at the age of 5 years had left the study
by 9 years, leaving a sample size of 258 children. By 13
years of age, 276 (81%) of the total 342 children recruited
were still in the study. Based on these numbers, response
rates for the FFQ ranged from 94 to 98 % between 5 and 13
years, with a mean of 96-4%. Non-response included non-
return of the questionnaire (1:8%), incorrect completion
(1-5%) or blank return (0-3%). Of the 2470 questionnaires
retained for analysis, fewer than 1% of the data fields were
imputed as a consequence of omission.

Factor analysis

The factor analyses revealed the same three major factors
every year. The first — characterised by high-frequency
intake of ‘elemental’ foods such as vegetables, fruits, fish,
chicken, eggs, pasta, rice, high-fibre cereals, brown bread
and olive oil — was labelled ‘Healthy’. The second — character-
ised by high-frequency intake of energy-dense ‘processed’
foods such as crisps, chips, sausages, processed meats,
white bread, sweets and chocolate bars, biscuits, cakes, soft
drinks and vegetable oil — was labelled ‘Unhealthy’. The
third factor reflected the type of milk consumed (full fat or
skimmed). This three-factor solution explained 16—-18% of
the total variance in the data between 5 and 13 years. We ana-
lysed only the first two factors, as the third incorporated only
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Table 1. Summary characteristics of the study population at the age of 5 and 9 years (incorporating new recruits)

(Mean values, standard deviations, number of participants and percentages)

5 years 9 years
Boys (n 170) Girls (n 137) Boys (n 146) Girls (n 146)
n % n % n % n %
Age (years)
Mean 4.9 4.9 89 88
sD 0-3 0-3 0-3 0-3
Ethnicity
White 167 98 135 99 143 98 142 97
Non-White 3 2 2 1 3 2 4 3
Socio-economic status
Deprived 24 14 33 24 15 10 23 16
Non-deprived 146 86 104 76 131 90 123 84
Weight category
Normal weight (< 91st centile) 145 85 111 81 115 79 112 77
Overweight/obese (=91st centile) 25 15 26 19 31 21 34 23

two relevant items, which tended to be mutually exclusive.
Among the forty-five items reported, three (liver or kidney,
cottage cheese and ghee) were excluded from the analysis
because of their very low consumption. Factor-loading
matrices from 5 to 13 years for the remaining two factors
(Healthy and Unhealthy) are presented in Table 2. Food
items with high loadings reflect a high contribution to the cor-
responding factor.

Consistency of the dietary patterns — cohort

Tucker’s congruence coefficients (by definition 0 = ¢ = 1)
were calculated for the Healthy and Unhealthy factors from
5 to 13 years. A congruence coefficient close to 1 would
indicate a strong similarity between factor solutions year-by-
year. Matrices showing all paired comparisons across the
nine annual time points are presented in Table 2. Analysis
revealed a systematic and moderately high degree of
similarity in the factor solutions between 5 and 13 years for
both Healthy (065 = @pcahy = 076) and Unhealthy (0-62 =
@PUnhealthy = 0-78) patterns.

Consistency and reliability of dietary z-scores —
individuals

Dietary z-scores were created for the Healthy and Unhealthy
factors, and for each child. Since both patterns were consistent
from 5 to 13 years, we assessed the consistency of the individ-
ual dietary z-scores over time. Pearson’s correlation coeffi-
cients revealed close tracking (Tables 3 and 4). Year-on-year
correlations ranged from 0-64 to 071 for the Healthy
z-scores, and between 0-57 and 068 for the Unhealthy
z-scores (all P<0-001). When comparing years further apart,
correlations were inevitably attenuated (jjeany = 0-46 and
TUnhealthy = 0-33 between 5 and 13 years), reflecting gradual
individual changes with time.

The use of a linear mixed-effects model (with random inter-
cepts and random slopes) allowed us to assess the intra- and
inter-subject variance of the dietary z-scores, by taking

advantage of all time points available for each child (mean
7-2). Estimates of the mean reliability of the measures, as a func-
tion of the number of time points available (Fig. 1), revealed that
at least four annual measurements were required to achieve a
minimum of 90 % reliability on both dietary z-scores.

Analysis of the trend between 5 and 13 years (based on 302
children), using the slopes extracted with the linear mixed-
effects model, revealed that only 14 % of the children recruited
at 5 years of age record both a higher z-score at 13 years on
the Healthy factor and a lower z-score on the Unhealthy
factor. Approximately 29% of the children showed the
reverse — a higher score on the unhealthy with a lower
score on the healthy diet, while the others recorded an
increase (29%) or a decrease (28 %) on both dietary factors.

Discussion

Annual FFQ data analysed by factor analysis revealed two
main dietary patterns in a cohort of healthy contemporary
children. The first, labelled ‘Healthy’, consisted of largely
‘elemental’ foods, while the second, labelled ‘unhealthy’,
was characterised by energy-dense ‘processed’ foods. Tucker’s
congruence coefficients confirmed consistency in the factor
solutions for the cohort overall — i.e. the two food groups
and their content turned up in much the same form from
year to year. Consistency overall is pre-requisite to the analysis
of individual dietary z-scores. Correlation coefficients among
individuals were high when comparing successive years but
weakened over longer time intervals, suggesting a change in
children’s dietary choices over time. We then quantified the
within- and between-subject variance in the dietary z-scores
over the nine time points, assessed their reliability and
looked for individual trends using mixed-effects modelling.
A minimum of four measurements was needed to achieve
90% reliability, a benchmark that cannot be obtained by
single measures.

Until now, most studies exploring the consistency of dietary

9,10

intake have relied on one , or in some cases two, follow-

up measurement, and many of these were limited to nutrients
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Table 2. Factor-loading matrices for the two major dietary patterns identified by factor analysis, from 5 to 13 years
5 years (n 283) 6 years (n271) 7 years (n 266) 8 years (n 253) 9 years (n 252) 9 years (n292) 10 years (n 290) 11 years (n 280) 12 years (n 260) 13 years (n 261)
H UnH H UnH H UnH H UnH H UnH H UnH H UnH H UnH H UnH H UnH
Beef 0-14 0-24 0-21 0-31* 0-12 0-28 0-15 0-26 0-16 0-28 0-29 017 0-30* 0.27 0-24 0-16 0-15
Lamb 0-26 0-13 0-16 0-18 0-27 0-19 017 017 0-14 0-11 0-19 0-15 0-16 0-22 0-13 0-21
Pork 0-16 0-15 0-12 017 0-26 0-15 0-13 0-21 0-23 0-24 0-26 0-12 0-26 0-13 0-14 0.22 0-12 0-16
Sausages 0-44* 0-31* 0-25 -0-12 0-18 0-24 0.22 0-21 0-11 0-40* 0-24 0-31*
Sliced processed meats 0-30* 0-26 0-32* 0-32* 0-33* 0-29 0-33* 0-37* 0-43* 0-29
Chicken 0-25 -0-11 0-25 0-14 0-28 0-15 0-33* 014 0-33* 0-18 0.27 0-36* 0-14
Fish fingers/fish cakes/ 0-13 0-25 0-19 0-20 0-12 0-22 0.22 0-11 0-19 0-21 0-16
fish in batter
Oily fish 0-42* 0-36* —0-11 0-20 -017 0-30* —0-16 0-29 -0-15 0.27 -017 0-25 —0-24 0-38* -0-13 0-21 —0:23 0-16 —-0-21
Other fish 0-48* —0-14 0-42* 0-18 —0-17 0-16 —0-22 0-27 0-27 0-24 -0-13 0-28 -0-10 0-27 —0-24 0-25 —-0-31*
Cheese 0-25 0-15 0-23 0-27 0-33* 0-11 0-21 0-20 0-16 0.22 0-24 0-25
Skimmed/semi-skimmed 0-15 0-21 0-15 0-15 0-16 0-13 0-12
milk
Full-fat milk —0-14 0-13 -0-14 —0-18 012 0-11
Yogurt 0-13 0-13 0-22 0-15 0-22 0-27 0-14 0-13 0-12 0-12 0-21 0-23 0-11
Eggs 0-21 0-38* 0-44* 0-14 0-35* 0-46* 0-18 0-42* 0-11 0-18 0-35* 0-26 0-42*
Low-fibre breakfast —0-10 0-20 0-16 0-25 -0-12 0-16 -0-13 0-14 —0-18 013 —-0-11 013 0.23 0-24 0-20
cereals
High-fibre breakfast 0-17 -0-13 0-27 0-24 -0-13 0-29 0.22 0-19 -0-12 0-16 -017 0-36* 0-30* 0-38* -0-18 >
cereals :
Pasta 0-38* 0-37* 0-43* 0-31* -0-13 0-39* 0-37* -0-20 0-33* 0-25 0-24 <
Rice 0-35* —0-11 0-40*  —0-11 0-41*  -0-23 0-34* -0-13 0-48* 0-45* 0-23 0-46* 0-25 —0-12 0-29 :1?
Sweet biscuits 0-51* 0-57* 0-65* 0-50* 0-48* 0-45* 0-47* 0-43* 0.52* 0.-55* Q@
Cakes/scones 0-37* 0-17 0-50* 0-12 0-37* 0-15 0-37* 0-48* 0-45* 0-15 0-48* 0-36* 0-35* 0-22 0-28 g
Sweets/chocolate bars —0-20 0-47* —0-15 0-51* 0-52* 0-11 0-59* 0-52* 0-52* 0-45* —0-16 0-45* 0-46* 0-51* ]
Crisps 0-55* 0-53* -0-17 0-51* 0-65* 0-62* 0-62* 0-47* -0-15 0-50* 0-58* -0-10 0-50* 5
White bread 0-34* 0-29 0-34* 0-37* -0-14 0-45* 0-50* 0-69* -0-14 0-34* 0-48* —0-11 0-49* x
Brown bread 0-17 —0-16 0-31*  —0-17 0-36* —0-18 0-34* -012 0-31* —0-33* 0-28 —0-39* —0-49* 0-33* -0-12 0-38* -0.17 0-31* -0-29 N
Baked beans/lentils/soya 0-19 0-37* 0-24 0-22 0-27 0-33* 0-20 0-24 0-26 017 0-21 0-13 0-20 0-28 0-25 0-23 0-15 0-19 0-15 =
mince. ..
Chipsf/fried or roasted 0-54* -0-10 0-45* 0-54* 0-43* 0-53* -0-13 0-51* 0-55* 0-59* -0-23 0-35* 0-40*
potatoes
Other potatoes 0-17 0-14 0-25 0-22 0-20 0-22 0-24 0-24 0-23 0-29 0-20 0-16 0-21 0.23 0-38* 0-35* 0.22 0-11
Green cooked veg- 0-67* 0-68* 0-68* 0-79* 0-64* 0-67* 0.72* 0-70* 0.72* 0-56* -0-16
etables
Other vegetables 0-59* 0-12 0.52* 0-63* 0.75* 0-57* 0-61* 0-75* 0-12 0-59* 0-68* 0-54* -0.16
Salads 0-28 -0-12 0-41* 0-38* 0-30* -0-17 0-41*  -0-10 0-44* 0-48* 0-38* 0-49* 0-40*
Fresh fruits 0-37¢ 0-45* 0-43* 0-44* 0-38* 0-40* —0-11 0-59* 016 0-38* 0-46* 0-45*  —0-11
Soft drinks —0-14 0-19 —-0-11 0-36* 0-38* 0-42* -0-12 0-29 0.-32* —-0-14 0-29 0-31* 0-29 0-43*
Low-energy soft drinks —-0-19 —0-11 013 0-15 -0-13 -0-13 013 -0-11 017 0-15 0-12 0-14 0-29
Fruit juice/squash 0-36* 0-36* 0-13 0-30* 0-21 0-25 0-24 0-24 0.22 0-15 0.27 0.37*
Unsweetened fruit juice 0-22 0-24 0-14 0-26 0-22 -0-10 0-24 0-23 0-22 0-19 0-21
Lard/dripping —0-16 —0-10 013 0-23 0-25 -0-18 —0-15 0-18 -017 0-16
Olive oil 0-34* -0-16 0-35* —-0-18 0-40* -0-15 0-26 —0-15 0-34* -0-18 0-32* -015 0-35* —0-12 0-36* -0-15 0-38* -0-16 0-32* -0-31*
Vegetable oil 0-13 0-52* 0-18 0-37* 0-16 0-32* 0-32* 0-12 0-43* 0-13 0-37* 0-35* 0-24 0-46* 0-23 0-11 0-27
Butter 0-16 —0-20 0-24 0-12 0-30* 0-16 0.27 0-11 0-24 0-11 0-20
Margarine 0-13 0-15 0-27 -0-13 -0-11 -0-11 0-12
Low-fat margarine 0:-16 015 -0-12 0-11
Supplements (vitamins, —0-12 0-24 —0-17 0-16 0-22 0-21 0-12 0-10 —0-12

minerals and fish oils)

H, Healthy pattern; UnH, Unhealthy pattern.
* The values exceed 0-30, considered sufficiently strong to be retained.
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Table 3. Consistency of the dietary patterns from 5 to 13 years, measured by Tucker’'s congruence coefficient (¢)

5 years 6 years 7 years 8 years 9 years* 9 yearst 10 years 11 years 12 years 13 years
PHealthy
5 years X 0-73 0-67 0-68 0.72 0-71 0.72 0-70 0-67 0.74
6 years X 0-67 0-66 0-67 0-68 0-68 0-67 0-65 0-76
7 years X 0-68 0.70 0-70 0-66 0-68 0.67 0.76
8 years X 0-70 0-70 0-72 0-66 0-67 0-73
9 years* X 0-74 0-70 0-70 0-66 0-74
9 yearst X 0-70 0-69 0-68 0-74
10 years X 0-68 0-69 0-75
11 years X 0-65 0.74
12 years X 0.75
13 years X
PUnhealthy

5 years X 0.75 0-68 0-68 0-67 0-65 0-63 0-76 0.71 0-67
6 years X 0.72 0-73 0-71 0-70 0-68 0-78 0-76 0-73
7 years X 0-68 0-65 0-65 0-62 0.72 0.72 0-67
8 years X 0-66 0-65 0-64 0-73 0.75 0-68
9 years* X 0-71 0-64 0-71 0-70 0-65
9 yearst X 0-65 0-70 0-70 0-67
10 years X 0-68 0-70 0-65
11 years X 0-77 0.71
12 years X 0-73
13 years X

* Based on the original sample of 302 children.
1 Based on the sample of 342 children.

and/or energy intakes rather than dietary choice'™">. Our the dietary choices of children over a protracted period. The
data highlight the importance of repeat measures, not only FFQ response rates were high and maintained over the nine
to establish trends, but also to categorise accurately. A once- time points sampled, enabling us to apply longitudinal anal-
only measure of dietary choice, however carefully obtained, ysis to the data and assess reliability of the measurements.
is of limited value. The focus has been set more recently on Care had been taken at recruitment to ensure random
patterns(w‘m'l(””)} but so far only one other study has sampling of the population and the uniformity of age needed
assessed the consistency of dietary patterns as opposed to to resolve age-related change (trend). A true limitation of the
dietary constituents in children™®. present study is its restriction (98 %) to White Caucasian chil-

The present study has strengths and limitations. To dren, and our simple factor solution (two dietary patterns
our knowledge, it is the first to have repeatedly recorded only) could partly be explained by the homogeneity of the

Table 4. Consistency of the individual dietary z-scores from 5 to 13 years, measured by Pearson’s correlation coefficient* (r)

5 years 6 years 7 years 8 years 9 yearst 9 yearst 10 years 11 years 12 years 13 years

IHealthy
5 years X 0-69 0-68 0-53 0-56 0-55 0-49 0-52 0-54 0-46
6 years X 0-71 0-62 0-67 0-66 0-58 0-56 0-56 0-53
7 years X 0-68 0-67 0-67 0-53 0-53 0-52 0-52
8 years X 0-68 0-69 0-62 0-56 0-65 0-56
9 yearst X 1.00 0-63 0-66 0-59 0-57
9 yearst X 0-64 0-63 0-62 0-58
10 years X 0-60 0-59 0-51
11 years X 0-66 0-60
12 years X 0-70
13 years X

TUnhealthy
5 years X 0-61 0-52 0-58 0-43 0-42 0-39 0-40 0-45 0-33
6 years X 0-65 0-66 0-58 0-57 0-46 0-51 0-52 0-47
7 years X 0-61 0-61 0-60 0-47 0-49 0-49 0-42
8 years X 0-68 0-68 0-53 0-52 0-60 0-54
9 yearst X 1.00 0-61 0-62 0-54 0-49
9 yearst X 0-63 0-61 0-55 0-50
10 years X 0-57 0-53 0-46
11 years X 0-63 0-59
12 years X 0-66
13 years X

* All P<0-001.

1 Based on the original sample of 302 children.
1 Based on the sample of 342 children.
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Fig. 1. Mean reliability of the dietary z-scores according to the factor and
number of consecutive annual measurements. —e—, Healthy zscore;
—m—, unhealthy z-score.

sample. Had we recruited a more multi-cultural cohort, the
results might have been more generalisable but also more
‘complex’ in terms of factor solution owing to more dietary
patterns that emerged. No information regarding portion
sizes was available, and, as with all such studies, the possi-
bility of misreporting cannot be ruled out.

The variance in dietary choice explained by the factors
retained is inversely dependent on the number of variables
included in the analysis. The estimate of approximately 16 %
in this analysis appears to be small but is close to what has
been reported in other studies®'*™'®. McCann et al®”
suggested that the proportion of variance explained might
not be as important as the interpretability of the factors in
relation to disease risk, and that attempts to increase the var-
iance explained by removing the least meaningful items
could weaken rather than strengthen the association with dis-
ease outcome. Kim & Mueller®” warned that deletion of items
in order to simplify the factorial structure may even lead to
erroneous conclusions.

The consistency in the dietary z-scores among individuals in
our cohort is comparable with that reported by Northstone &
Emmett’®, who studied the dietary patterns of a large cohort
of children (n 6177) based on four occasions between 3 and 9
years. Although the authors reported close tracking of the diet-
ary z-scores year-on-year (r approximately 0-61), they did not
provide a true measure of congruence for their patterns, despite
observing changes in their factorial solution over time (notably
the emergence of a new pattern). In a 1-year follow-up of ado-
lescents (12 216), Li & Wang" found weaker tracking of their
dietary scores involving three factors (r 0-47, 0-36 and 0-31),
but, again, the degree of congruence between baseline and
follow-up factorial solutions was not reported.

We found, not unexpectedly, that repeat measurements
over long intervals were less consistent than the year-on-
year comparisons. Others have reported the same®'?,
it suggests that children’s dietary habit may change gradually
over time. Perhaps parents have less influence over what
their child consumes as they approach their teenage years.

and

Newby and colleagues suggested that changes in the food
supply, and in what is perceived as ‘healthy’, could contribute
over time?,

More children witnessed deterioration than improvement
over time in the quality of their diet. Mannino et al?

reported much the same among girls between 5 and 9 years.
Despite close tracking of their dietary choices across middle
childhood, fewer girls in Mannino’s study met the dietary rec-
ommendation for most food groups at 9 years than had done
so at 5 years. As Singer et al.’®, Mannino concluded that
eating patterns are established early in life, and that early
review of young families may help ensure healthy eating
habits later. Reliability in our dietary z-scores increased with
the number of repeated measurements and was correspond-
ingly higher than that reported by Hu et al."” based on two
repeats for a ‘Prudent’ and a ‘Western’ diet (70 and 67 %,
respectively).

It is important that patterns identified by factor analysis be
interpreted as a set, in order to understand the overall struc-
ture of an individual’s diet, for it is entirely possible to
score high (or low) on both ‘Healthy’ and ‘Unhealthy’ factors.
A high z-score for the Healthy pattern does not preclude a
high z-score for the Unhealthy pattern as well, and the possi-
bility has not always been made clear in studies using factor
analysis. It is also possible that opposing dietary patterns be
correlated, and systematic use of the orthogonal (Varimax)
rotation in the extraction of factors should be reconsidered
on this account, particularly in the context of association
with disease risk.

Conclusions/future research

Repeat measurements are needed to ensure the reliability of
dietary data. Dietary habits appear to be established early in
life and are broadly retained throughout childhood. Notwith-
standing, more children appear to experience a deterioration
in their diet over childhood than improvement. Several studies
have suggested that dietary patterns can predict future
health®~*”
cial to disease prevention. Members of the Early Bird cohort
are approaching adulthood, and the links between dietary pat-
terns of childhood, body composition, physical activity and
metabolic health will be key analyses when they do.

, and early assessment of dietary habits seems cru-
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