
We concluded that QAPSE had demon-
strated excellent repeatability and good
validity for physical fitness and anthropo-
metric data in an elderly population. This
questionnaire investigated important dimen-
sions of elderly people’s activity and pro-
vided a good estimation of usual DEE for
that age group.
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Significant body composition changes occur
with ageing that make it necessary to reap-
praise the revelant measurement tech-
niques. The density of lean body mass
(LBM) decreases with age. This generates
biases in densitometric methods. The

hydratation of LBM varies little with age;
therefore, total body water (TBW) is a good
parameter for estimating body composition
in the elderly. Estimates of TBW with
impedancemetry has not been properly val-
idated in the elderly, both for low (50 kHz)
and high (> 500 kHz) current frequencies. In
particular, the only published equations
[Deurenberg (1990) Am J Clin Nutr] over-
estimate fat mass by about 7%. The aim of
the present study was therefore to perform
such a validation, the reference technique
for measuring TBW being 180 dilution.
TBW was measured by !80 dilution in

40 healthy volunteers (19 women, 21 men),
aged 67.7 ± 5.0 years (mean ± SD). !80
dilution space was calculated from the

plasma isotopic plateau achieved after the
dose was given orally. Resistance (R), reac-
tance (Xc) and impedance (Z) were mea-
sured at two frequencies (50 and 100 kHz)

with an Analycor3 impedancemeter (Euge-
dia, France).
TBW (!80 dilution) was 34.78 ± 6.74 kg.

At 50 kHz, R was 491.1 ± 71.5 S2 and Xc
was 42.8 ± 6.6 S2. At 100 kHz R was 478.6 ±

70.0 S2 and Xc was 32.7 ± 5.5 Q.

Multiple regression models that minimize
the standard error of the estimate (SEE)
involved three variables: i) the ratio of
height2 over impedance (H2/Z, in cm2.S2-1), ),
ii) weight (W, in g), iii) gender (S) as a dis-
crete variable (women = 0, men = 1 ).

Corresponding equations were:
at 50 kHz,

TBW (g) = 343.2 H2/Z + 0.175 W + 2 891.2
S + 1 925.3
r 2 = 0.951, SEE = 1 556.3
at 100 kHz,
TBW (g) = 339.9 H2/Z + 0.168 W + 2 638 S
+ 1 975.4
r2 = 0.955, SEE = 1 490.0

In conclusion, specific equations were
derived that describe TBW in the elderly
from impedances at either 50 or 100 kHz.
Precision (SEE) of TBW estimates with such
models were 1 556 g (4.5%, 50 kHz) and
1 490 g (4.3%, 100 kHz).
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Recently reproducibility, accuracy and pre-
cision of dual X-ray absorptiometry (DXA)
measurements were determined in new-

born piglets suggesting that bone mineral
content and fat content could be easily eval-
uated in small subjects. Reference values
were also determined at birth in preterm
and term infants appropriate for gestational
age (n = 107) with body weight ranging from
1 100 to 3 800 g. The aim of the present



study was to evaluate the usefulness of DXA
in determining weight gain composition in
preterm infants.

Thirty-three preterm infants with a birth-
weight (1 315 ± 369 g) and a gestational
age (30.3 ± 2.7 weeks) were enrolled in the
present study. Infants were assigned to
receive either HM fortifier or when formula

feeding was indicated, one of two formulas
PTFI (n = 13) or PTFII (n = 11 ) differing in
their energy and mineral content.

Two DXA measurements were per-
formed on each infant; the first DXA when
full oral feeding was obtained and the sec-
ond 3 to 4 weeks later. Weight gain and
weight gain composition were determined
by the difference in weight, BMC and fat
between the two determinations (DXA2 -
DXAi ).

The results were close to the weight gain
composition determined by metabolic and
energy balance studies (Putet et al [1984]

J Pediatr 105, 79-84; [1987] Pediatr Res
21, 458). Weight gain was significantly
higher in the formula groups than in the
human milk fortified group: 19.8 and 17.2

g/kg/day in the formula groups versus 15.5
g/kg/day in the HM group. Fat accretion was
higher in the PTFI group than in the HMF
group (4.5 vs 3.2 g/kg/day, respectively).
Absolute BMC accretion (mg/kg/day) was
similar in infants fed HM fortifier and those
fed PTF1. With PTF2, this value was lower
but not significantly. In contrast, the relative
BMC accretion in percentage of lean gain
or related to bone area increase appeared to
be higher in the HM fortifier group than in
the formula groups, suggesting that bone
mineral accretion was higher with the HM
fortifier than with the formulas.

In conclusion, DXA appeared to be a reli-
able technique to estimate weight gain com-
position in premature infants according to
feeding but complementary studies are nec-
essary to evaluate the relationship between



BMC accretion and calcium retention in

preterm infants.
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A study of growth and body composition in
preterm infants (n = 45) was performed
using anthropometric measurements until
the age of 12 months corrected for prema-
turity. In order to determine the incidence
and time of catch-up, they were compared to
full-term infants (n = 35).

Body weight (g), height (cm), occipital
frontal head circumference (cm) and mid-
arm circumference (cm) were measured at
birth, at 40 weeks, 4, 6 and 12 months ges-
tation-corrected age by the same pediatri-
cian. Body fat mass was calculated by adi-
posity indices (weight/height3 x 100 at birth
and weight/height2 x 10 subsequently) and
triceps skinfold thickness (mm). Lean body
mass was estimated from upper arm muscle
circumference (*AMC) and upper arm mus-
cle area (**AMA), which were calculated
from mid-arm circumference (MAC) and tri-
ceps skinfold thickness (TSKF) measured
on the left midtriceps area by using the
Holtain skinfold caliper.

Thirteen percent of preterm and 20% of
term infants were breast-fed. Flour supple-
mentation was observed in the second
month for 90% of preterm and 76% of term.

We found a difference between preterm
and term babies in weight and body mass
index (BMI) at 40 weeks postconception; at
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* 

AMC(mm) = MAC - (3.14 x TSKF); 
** AMA

(mm2) _ [MAC - 3.14 (TSKF)]2/4 (3.14).

6 months, there were no significant differ-
ences. Descriptive statistics and estimated
growth rates for weight, height, head cir-
cumference, plotted by sex, demonstrated
greater rates of growth patterns in preterm
infants in the first semester of life: weight
gain: 770 ± 190 vs 650 ± 160 g/month;
height gain: 2.84 ± 0.52 vs 2.74 ±

0.45 cm/month; head gain: 1.47 ± 0.26 vs
1.35 ± 0.13 cm/month (P < 0.05). However,
the growth rate during the first year was less
in preterm when compared to term infants.
Muscle mass estimated by arm surface and
area was not different at 6 or 12 months.

For BMI, we found that preterm infants
with a low ponderal index (birth
weight/length3 x 100) less than the l0th per-
centile for age and sex experienced a higher
growth rate that those with a ponderal index
between the 10th and 90th percentile at
1 year: weight gain: 570 ± 90 vs 540 ±
80 g/month; height gain: 2.07 ± 0.3 vs 2.02 ±
0.25 cm/month; head gain: 1.03 ± 0.13 vs
0.91 ± 0.11 cm/month (P < 0.05). But
despite this higher growth rate, preterm
infants with low ponderal index still had a
lower weight and BMI at 1 year of age. In
term babies with low ponderal index (< P10)
the postnatal growth rate at 1 year is lower
than those with a higher ponderal index:
weight gain: 400 ± 80 vs 606 ± 108 g/month
(P < 0.05); height gain: 2.21 t 0.3 vs 2.14 ±
0.2 cm/month (NS); head gain: 1.02 ± 0.17 7
vs 1.08 ± 0.17 cm/month (NS).

No correlation was detected between any
of the infant feeding variables such as dura-
tion of breast-feeding, time of introduction
of solid food and formula with the measures
of growth rate or body composition.
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