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Routinely collected weight measurements from 4665
Plymouth children born 1996–97 were compared with the
British Growth Reference Charts (BGRC). The children were
0.33 SDS heavier on average than the reference population
at 24–30 months, an actual excess of 460 g.

and height were calculated for all children at all time points.
The BMI (wt(kg)/height(m)2) was calculated only for
children at 24–30 months, when the accuracy of height
measurement is thought to be reliable and accurate because
this is the age when infants can stand unaided.

RESULTS

T

he epidemic of obesity has already been documented in
adolescence, and even in children of school age.1–3 Few
studies have systematically found younger children to be
overweight. This study shows that by 24–30 months of age,
children in Plymouth are already significantly fatter than the
reference population. Fat children are likely to become fat
adults, with attendant high morbidity and mortality.4
We aimed to compare birth weight, weight up to 24–30
months, and length/height at 24–30 months in a large
Plymouth cohort with the British Growth Reference Charts
(BGRC) derived in a similar way to see when contemporary
children become heavier and to some degree fatter.

METHODS
The Plymouth Child Health Data-Base (PCHDB) contains
data collected routinely from birth to school entry on all
children born since 1988. We have validated two years of data
for 1996 and 1997 from this database as part of a larger study
investigating features of the fetal environment that may
influence postnatal catch up or down growth. We have
examined all available weight measurements from birth,
1K–2 months, 6–9 months, and 24–30 months, and height at
1K–2 months, 6–9 months, and 24–30 months from the
developmental measurements made at the child surveillance
clinics and held on the PCHDB.
We studied 4665 Caucasian children (2317 girls) born in
the Plymouth catchment area between 1 January 1996 and
31 December 1997. The data were cleansed by removing
children whose measurements fell outside 5 SD for height or
weight and those not of Caucasian background. By using the
linked software program supplied by the Child Growth
Foundation UK,5 standard deviation scores (SDS) for weight

The weights of Plymouth children were similar to those of
the reference population at birth, 1K–2 months, and 6–9
months, with the mean SDS and standard deviations not
differing significantly from the reference population (table 1).
There were also no significant differences between boys and
girls (data not shown). However, by 24–30 months the SDS
for weight in Plymouth children was significantly greater
than that of the reference population (mean weight excess of
460 g (95% CI 420 to 510)).
Table 1 shows the excess BMI SDS for boys and girls at 24–
30 months to be 0.26 (95% CI 0.22 to 0.3). The mean excess
height SDS at the same time was 0.14 (95% CI 0.01 to 0.17).
This change is insufficient to explain the BMI SDS excess.
Therefore, these figures suggest a significant increase in
weight due to fatness. The fluctuating height SDS (0.38, 0.41,
and 0.14) may be due to the inherent inaccuracies in the
method of measuring height below 24 months. The SD of the
SDS was close to 1 in all measures, which indicated the data
are robust.

DISCUSSION
The observation that contemporary Plymouth toddlers, as
young as 24–30 months of age, are heavier and fatter than
the reference population is an important one, and a cause for
concern. Although children at school entry have been
documented to be overweight,6 it is alarming to see that
such young children as described here are on average 460 g
heavier by around 2 years of age than the reference
population. Environmental factors in the pre- and post-natal
periods are likely to account for this observation. There were
no significant changes in weight until 24–30 months of age, a
time by which most infants will have been weaned. In
addition, toddlers may also be getting less physical activity

Table 1 Mean SDS, 95% CI, and SD for 1996 and 1997 male and female Plymouth
cohort produced from the British Growth Reference Charts
Measurement

Age

n

Mean SDS

(95% CI)

SD

Weight

Birth
1K–2 months
6–9 months
24–30 months
1K–2 months
6–9 months
24–30 months
24–30 months

4665
3607
3625
3164
3515
3676
2941
2829

0.03
0.02
0.02
0.33
0.38
0.41
0.14
0.26

(0.00 to 0.05)
(20.02 to 0.05)
(20.05 to 0.02)
(0.29 to 0.36)
(0.34 to 0.41)
(0.37 to 0.44)
(0.1 to 0.17)
(0.23 to 0.3)

0.93
0.95
1.01
0.95
1.07
1.09
1.04
0.99

Height

BMI
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compared to those of a generation ago. Thus, this may be a
critical time where at least two important environmental
changes have occurred which may be contributing to
toddlers’ weight gain. If this is the case, then it is conceivable
that as a society we could reverse this change.
In data not presented in this paper we have validated many
aspects of routinely collected data. These studies along with
this present study have shown that it is possible to use
simple, easily acquired anthropometric measurements of
weight and height, taken as part of routine child surveillance,
to provide robust and valuable information to answer
research questions. In this way, it is possible to use very
large numbers of measurements collected cost effectively.
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