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The paper presents the role of clothing on hypothermia which remains a
widespread problem in this segment babies, especially after birth and through the
first weeks of life. Thermoregulation is the ability to balance heat production and
loss, in order to maintain body temperature within a certain normal range. In this
context, it has been recognized the need to maintain optimal body temperature for
babies, with clothing suitable for the gestation period. Comfort in this case is
determined by a series of clothing properties that affect the thermal conditions and
certain physiological indicators. In this respect 15 preterm were used as subjects of
study and their temperature profile was registered. The developed textile products
aimed to maintain the baby's temperature in the normal range and thus contributing
in thermoregulation.

Keywords: clothes, hypothermia, thermal stability, body temperature,
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INTRODUCTION

About 15 million babies are premature each year (5% to 18% of all births).
These babies are born at less than 37 weeks and have low weight (<2500 grams)
[1]. Among them, 1 in 8 low birth weight infants are likely to be hypothermic, and
their survival is dependent on thermo-conservation [2]. The World Health
Organization has predicted that 75% of these infant deaths could be prevented by
avoiding hypothermia [3]. It has been demonstrated that ,external sources of heat
generation are much more effective at keeping infants warmer...and improving
health outcomes...than routine preventative action” [4].

PURPOSE

Hypothermia occurs when the body temperature drops below 36.5°C
(97.7°F), the lower limit of the normal range of 36.5-37.5°C (97.7-99.5°F). The new
born infant with a body temperature of between 36.0-36.4°C (96.8—-97.5°F) may be
under cold stress which gives rise to concern. An infant with a temperature of 32.0—
35.9°C (89.6-96.6°F) has moderate hypothermia, while a temperature below 32°C
(89.6°F) is considered to be severe hypothermia (figure 1).
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Although hyperthermia also increases energy needs, hypothermia seems to
carry a higher risk of complications [6]. The reported studies revealed that
premature neonate are vulnerable to heat loss (Table 1) and hypothermia following
birth due to large surface area to weight ratio, immature thermal regulatory
mechanisms and limited energy resources for heat production.

Body temperature
in the newborn infant (°C)

375°

Normal range
36.5°
Cold stress Cause for concem
36.0°
Moderate hypothermia Danger, warm baby
32.0°
Severe hypothermia Qutlook grave, skilled care urgently

needed

Fig. 1. Hypothermia in the case of the new-born infant

Table 1 - Source of heat loss in the case of neonate

Sources Definition Image
Conduction Heat loss to a cooler object sl 3‘_ —
with contact to that object. e =

Loss of heat to circulating air

Convection .
that is cooler. "
——
B. Convection
. Loss of heat to circulating air Y
Evaporation - ‘ >
that is cooler. =34 t .
P— ”“4’-"
C. Evaporation
|
1
L Heat loss to a cooler object ' R
Radiation

without contact to that object.

D. Radiation

Adapted after Sherman et. all [5]
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RESULTS AND DISCUSSION

The pilot clinical study took place in a neonatal intensive care unit in Public
Medical-Sanitary Institution Municipal Clinical Hospital No. 1, Chisinau city,
Republic of Moldova, where low birth weight babies were examined. This controlled
study was performed under the supervision of physicians and nurses. The babies
were dressed and their temperatures were monitored at 15 minutes for the first hour
and then half an hour. Any adverse events such as hypothermia or hyperthermia
were monitored, documented and appropriate measures were taken.

The data collected following the study performed in the hospital at the
intensive care unit, which shows an insignificant decrease in body temperature in
the case of children dressed in products adapted to the morphometry of preterm
infants. The graph of the oscillation of the body temperature values are presented in
figure 2.
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Fig. 2. Graph of body temperature diagram

Clothing plays an important role in this context. It is known that clothing
forms a microenvironment, which is an insulating layer that decreases the potential
for heat loss through evaporation. The clothing developed aims to increase thermal
insulation, providing clothing comfort. So, the main functional advantage for the
developed clothes is the reduction of additional risk factors for heat loss.

In order to ensure the comfort of premature babies, the best choice for these
clothing products are natural materials, such as organic cotton, linen, lyocel. The
materials from which the products were made have a pleasant touch, are
hygroscopic, and allow the exchange of heat and moisture with the environment.

The developed products also satisfy the need for medical activities and
manipulations. The solutions are recommended in the strategies of intensifying the
medical efforts by creating the chances of survival and rehabilitation of children
born prematurely. The proposed constructive and technological solution aimed to
provide the necessary thermal and hygienic comfort to premature babies [7].
Anthropometric correspondence of the products, for the static and dynamic
positions of the child, offers the possibility to provide medical help in a short time.
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CONCLUSION

The study presents a solution to the problem of ensuring the thermal comfort
of the premature child in the incubator by means of appropriate products
corresponding to the morphometric characteristics and the necessity of carrying out
certain activities and medical manipulations. These products have to offer thermal
insulation and convenience to various movements and medical manipulations.
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OAHUIA B., KYPTE3A A., BAJIAH C.

BNUAHWE OOEXAbl HA TEPMOPEIYNATOPHbIA MPOLECC Y
HEOOHOLIEHHLIX OETEW, POXKAEHHbLIX 0O 37 HEQENDb

B cmambe npedcmasrnieHa posib U 3HadeHue 00ex0bl rnpu nepeoxnaxoeHuu
HeOOHOWeEHHbIX Oemell, KOMOpPoOe 0ocmaemcsi WUPOKO pacrnpocmpaHeHHoU
npobnemoli y demell 3mMo20 ceaMeHmMa, 0CObEHHO Mocre POXOeHUsT U 8 repebie
Hedenu Xu3HuU. Tepmopeaynsayuss - 3mo CcrocobHocmb ypasHosewusamsb
npou3sodcmeo u nomepro mernna, Ymobbi No0depxusams memrepamypy merna 8
onpederieHHOM HopMaslbHOM Ouarna3oHe. B amom KoHmekcme Heobxodumo
noddepxxueamb ONMUMarsbHyl0 memrnepamypy merna MnadeHue8 C MOMOWbIO
00ex0bl, nooxodsuweli Ons 0aHHo20 nepuoda eecmauyuu. KomgpopmHocme 8 amom
cny4dae onpedensiemcsi padom ceolicma 00ex0bl, KOMOpPbIe 8/IUSIOM Ha Mernioeol
pexum u onpedeneHHble ¢hu3uoo2udeckue rnokasamesnu. B cessu ¢ amum 8
Kadecmee o0b6bekmoe uccriedogaHusi bbinu 83simbl 15 HedoHOWeHHbIX demel U
3apeaucmpuposaH ux memnepamypHbIl npogbusib. PaspabomaHHsie
mekcmunbHble u3denusi npu3eaHbl noddepxxueams memrepamypy mesna pebéHka
8 HopmarnbHoM Ouara3oHe U meMm cambiM criocobcmeogams  xopowel
mepmopeaynsayuu.

Knroyeeblie crnoea: o00exda, aunomepmusi, mepmMocmabusibHOCMb,
memnepamypa merna, Ho80POXOEHHbIU.
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