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ABSTRACT

Factors that may influence the water transport through the skin
in infants on their first day of life were studied with a method
based on determination of the vapour pressure gradient in the air
layer close to the skin surface. The evaporation rate from the skin
was found to vary with the site of measurement, ambient humidity,
temperature, activity, gestational age and nutritional status at
birth. Differences related to maturity were shown to decrease with

postnatal age.

INTRODUCTION

Gestational-age-related differences in hydration and in the con-
trol of total body water have been described by Friis-Hansen (1956;
2) and MacLaurin (1966;8). During the development of neonatal in-
tensive care, with the introduction of a large number of new methods
(e.g. phototherapy, continuous positive airway pressure, intermit-—
tent positive pressure ventilation and parenteral nutrition), the
survival rate of infants with a low birth weight has increased
markedly.

Disturbances in water balance are often encountered in the care
of these infants and the cause is not easily understood. As dehyd-
ration in preterm infants (1) can occur without noticeable profound
losses of water in the stools or urine and with a supposedly ade-
quate water supply, we focused interest on the insensible loss of
water in newborn infants.

All previously used methods for measurement of insensible water
loss have shortcomings, for instance in accuracy, and they are all
difficult to use in preterm infants needing continuous or inter-

mittent medical intervention.
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METHODS AND MEASUREMENT PROCEDURE

With the method described earlier (9,3,11), the water transport
through the skin of newborn infants was studied. '

All measurements were made with the naked infant placed in an
incubator. The inflow of air to the incubator was maintained at a
constant, low level and the ambient humidity was kept at 50 % ex-
cept when the effects of varying the ambient humidity were being
investigated. By regulating the air temperature in the incubator,
the body temperature was kept fairly constant and was always bet-
ween 36.0 and 37.0°C except in studies of the effects of a higher
body temperature. Thus there was only one variable that was allowed
to change in each sequence of measurements. This was also true for
activity, gestational age, nutritional status at birth, and post-
natal age.

The maturity of all infants included in the study was carefully
assessed. Infants whose birth weights were 28D or more below the
average for normal Swedish infants (7) were designated small for

gestational age infants (5Ga).

RESULTS

Evaporation rate at different ambient humidities

In all groups of infants a linear relationship was found between
ambient humidity and evaporation rate (ER; g/mzh), with higher ER
values at a lower ambient humidity (Fig.1). In AGA preterm infants
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The relation between eva-
poration rate (ER) and
ambient relative humidity
(RHzpp) in preterm and
full-term AGA infants and
in full-term SGA infants
on the first day after
birth. SEE = standard er-
ror of the estimate. AGA
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ER depended on the gestational age of the infant, with very high
values in the most preterm infants. The susceptibility to changes
in ambient humidity, as represented by the slope of the relation-
ship, was also greater at lower gestational ages. Extremely high ER
values were observed especially in the infants born after 25 to 26
weeks of gestation (5), with an ER of around 70 g/m2h at an ambient
humidity of 20 % and of around 35 g/m2h at 60 %.

Lower ER values were noted in SGA infants than in AGA infants of
the same gestational age.

Transepidermal water loss

Transepidermal water loss (TEWL; g/mzh, cf. 11) showed an in-~
verse exponential relationship to gestational age, TEWL being as
much as fifteen times higher in the most preterm infants than in
full-term infants.

When measurements were made on full-term infants during activity,
37 % higher values were obtained than during periods of rest before
and after activity. At the same time the skin temperature was 0.2°¢c
higher, but no visible sweating occurred.

When the body temperature was allowed to rise in full-term in-
fants, a marked increase in TEWL was observed when the body tempe-
rature exceeded 37.1°C.

All the above-mentioned results were obtained in infants on
their first day after birth. In full-term infants transepidermal
water loss did not alter appreciably during the first weeks of life.
In preterm infants TEWL decreased and after some weeks approached
the values found in full-term infants.

DISCUSSION

The results of this investigation show that there are great dif-
ferences in the transport of water through the skin in different
groups of newborn infants, and that environmental factors, body
temperature, activity, nutritional status and postnatal age influ-
ence this transport.

The differences in ER and TEWL related to gestational age may be
explained at least partly by differences in the epidermal layer,
the vascularization of the skin, and the degree of development of
sweat glands. It is also known that the state of hydration of the
skin influences the transepidermal water diffusion (10).

During activity, a small rise in skin temperature was observed

although higher ER values were recorded. This may mean that the lo-
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cal perfusion of the skin had increased. The difference in tempera-
ture may to a minor degree have influenced the diffusion rate of
water through the skin, but it is probable that the activation of
sweat glands plays a much more important role in the increase in
TEWL, even though no sweating was visible.

In the studies carried out hitherto (3,4,5,6) no attempts have
been made to estimate the influence of local skin perfusion or of
the chemical composition of body fluids. It is probable that both
the blood flow and the oncotic pressure of interstitial fluid and
blood have a substantial influence on the transepidermal transport
of water. Both from a theoretical aspect and with a view to improv-
ing the care of newborn infants, further efforts should be made to

examine the influence of these factors.
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