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INTRODUCTION

Neonatal hypothermia has continued to be a problem especially in resource constrained
situations where resources such as advanced tools of medical care and infrastructures may
be scarce. It is a condition that is noticed to be abnormally low body temperature and this
can have grave consequences including respiratory distress, bradycardia, metabolic
instability and even death unless dealt with immediately. Immediate drying, skin-to-skin
care, and warm environment are effective prevention measures that can help avoid
hypothermia particularly in the case of frail neonates such as preterm and low-weight
babies. Nurse plays a vital role in the treatment of neonatal hypothermia since they are the
main educators and caregivers who empower the parents with information on how to use
thermal protection and initial intervention measures. They are not just involved in direct
care but also the promotion of policies by the hospital that are very sensitive to the issue of
neonatal temperature and other preventive measures are enforced at all times. In resource-
constrained resources, more advanced equipment might not be present, and more basic and
less expensive tools like skin-to-skin contact and employing warm and dry blankets are
crucial in hypothermia prevention and treatment. Nevertheless, the poor infrastructure, lack
of adequate training, and availability of medical supplies are the challenges that make it
difficult to deal with this condition. Notwithstanding such issues, the involvement of nurses
in the caregiver education, the promotion of effective practices of thermal protection, and
the careful watch of the health of the newborn child cannot be undervalued to enhance the
outcomes. The abstract emphasizes the significance of comprehensive strategy in neonatal
hypothermia prevention, early identification and the significance of nurses in healthcare
and community education.

Neonatal  hypothermia, when the body various negative effects such as benign vulnerability to
temperature of neonatal infants is below normal, is a infection, difficulty breathing, metabolic instability, and
severe and avoidable medical problem, especially in the even death unless addressed immediately and
under-resource environment. It is characterized by low successfully. The pathophysiology of neonatal
body temperature below 36.5C (97.7 F) and may have hypothermia is multifactorial since it encompasses
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environmental, physiological and behavioral factors.[1,2]
Preemies and newborns with low body weights are more
susceptible because they have a greater body surface area
to weight, poor thermal generation capacity by
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thermogenesis, and immature thermal regulation.
Hypothermia has its reasons in both environmental
exposure to hypothermia, and insufficient thermal
protection during delivery, as well as in the inability to
undertake effective warming activities immediately after
birth. Hypothermia has some non-obvious clinical
manifestations initially including lethargy, poor feeding,
increased respiratory rate, and a cool touch of the skin.
Later on in the progression of the condition, the
symptoms of apnea, bradycardia, and cyanosis can
appear, which points at the necessity to take immediate
action.[3,4] Axillary or rectal thermometry is an
important technique of measuring temperature, which is
used in the diagnosis and determination of the severity of
hypothermia as well as the rectal temperature method is
the most accurate. The prevention strategies form the
basis of managing neonatal hypothermia especially in
resource-constricted environments in which access to
sophisticated medical technologies can be limited. Timely
drying of the newborn at birth, as well as skin-to-skin
contact, helps to warm the newborn and minimize loss of
heat. Other preventive measures include making sure that
the newborns should be kept in a warm environment,
dressed in the right clothes and wearing thermal shields
like blankets and hats.[5] Hypothermia in the worse forms
requires active rewarming strategies, such as radiant
warmers or incubators, to heal normal body temperature.
Nevertheless, hypothermia treatment is not only physical,
but there should also be constant observation of the
complications like respiratory distress and electrolyte
imbalances. Nurses have a significant role to play in the
prevention and management of neonatal hypothermia in
resource-limited environments where there are limited
skilled personnel and equipments. Their responsibilities
go beyond the direct baby care to educate the caregivers
and families on the need to provide a warm environment
and safe thermal care. Such environments face the
challenge of basic resources like incubators, constant
power supply, and proper staff training among others
making it difficult to control and prevent neonatal
hypothermia. To sum up, the multidisciplinary approach
that combines prevention, early identification, timely
intervention, and continuous education should be the main
tool in the management of neonatal hypothermia in
resource-limited conditions, and healthcare professionals,
especially nurses, should be the key players of care.[5,6]

Definition and Classification

Neonatal hypothermia is defined as a condition
in which a newborn's core body temperature falls below
the normal range, typically under 36.5°C (97.7°F). It
occurs when the body's heat production mechanisms are
insufficient to counteract heat loss, leading to a
dangerously low body temperature. Hypothermia in

neonates can be classified based on the severity of the
temperature drop and the underlying cause. There are
three main classifications of neonatal hypothermia: mild,
moderate, and severe. Mild hypothermia is characterized
by a core temperature between 36.0°C and 36.4°C, and
while it may not pose an immediate life-threatening risk,
it requires prompt management to  prevent
progression.[2,7] Moderate hypothermia occurs when the
core temperature falls between 32.0°C and 35.9°C. At this
level, the newborn becomes more vulnerable to
complications such as respiratory distress, metabolic
instability, and increased susceptibility to infections.
Severe hypothermia is identified when the core
temperature drops below 32.0°C, which can result in life-
threatening complications, including apnea, bradycardia,
hypoglycemia, and multi-organ dysfunction. Neonatal
hypothermia can also be classified based on its underlying
cause, with the primary categories being cold stress,
accidental or unintentional hypothermia, and iatrogenic
hypothermia.[8] Cold stress occurs when an infant is
exposed to a cold environment, and their
thermoregulatory systems cannot generate sufficient heat.
This type of hypothermia is most common in preterm or
low-birth-weight infants, who have a reduced ability to
regulate their body temperature. Accidental hypothermia
may result from improper clothing or lack of warmth
during transportation or after birth. Iatrogenic
hypothermia occurs as a result of medical interventions,
such as cooling therapy used in neonates with perinatal
asphyxia. Regardless of the classification, prompt
intervention is essential to prevent progression and
potential long-term health issues in affected infants.[9]

Risk Factors in Neonates

Neonatal hypothermia, when the body
temperature of neonatal infants is below normal, is a
severe and avoidable medical problem, especially in the
under-resource environment. It is characterized by low
body temperature below 36.5C (97.7 F) and may have
various negative effects such as benign vulnerability to
infection, difficulty breathing, metabolic instability, and
even death unless addressed immediately and
successfully. The pathophysiology of neonatal
hypothermia is multifactorial since it encompasses
environmental, physiological and behavioral factors.
Preemies and newborns with low body weights are more
susceptible because they have a greater body surface area
to weight, poor thermal generation capacity by
thermogenesis, and immature thermal regulation.[10,11]
Hypothermia has its reasons in both environmental
exposure to hypothermia, and insufficient thermal
protection during delivery, as well as in the inability to
undertake effective warming activities immediately after
birth. Hypothermia has some non-obvious clinical
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manifestations initially including lethargy, poor feeding,
increased respiratory rate, and a cool touch of the skin.
Later on in the progression of the condition, the
symptoms of apnea, bradycardia, and cyanosis can
appear, which points at the necessity to take immediate
action. Axillary or rectal thermometry is an important
technique of measuring temperature, which is used in the
diagnosis and determination of the severity of
hypothermia as well as the rectal temperature method is
the most accurate. The prevention strategies form the
basis of managing neonatal hypothermia especially in
resource-constricted environments in which access to
sophisticated medical technologies can be limited.[12]
Timely drying of the newborn at birth, as well as skin-to-
skin contact, helps to warm the newborn and minimize
loss of heat. Other preventive measures include making
sure that the newborns should be kept in a warm
environment, dressed in the right clothes and wearing
thermal shields like blankets and hats. Hypothermia in the
worse forms requires active rewarming strategies, such as
radiant warmers or incubators, to heal normal body
temperature. Nevertheless, hypothermia treatment is not
only physical, but there should also be constant
observation of the complications like respiratory distress
and electrolyte imbalances. Nurses have a significant role
to play in the prevention and management of neonatal
hypothermia in resource-limited environments where
there are limited skilled personnel and equipments.[5,6]
Their responsibilities go beyond the direct baby care to
educate the caregivers and families on the need to provide
a warm environment and safe thermal care. Such
environments face the challenge of basic resources like
incubators, constant power supply, and proper staff
training among others making it difficult to control and
prevent neonatal hypothermia. To sum up, the
multidisciplinary approach that combines prevention,
early identification, timely intervention, and continuous
education should be the main tool in the management of
neonatal hypothermia in resource-limited conditions, and
healthcare professionals, especially nurses, should be the
key players of care.[3,5]

Pathophysiology of Hypothermia

The pathophysiology of neonatal hypothermia is
a complex interaction of the thermoregulatory
malfunction, mechanisms of heat loss, and metabolic
alterations. With a healthy infant, the body sustains a
constant core temperature by thermoregulating the body
which is regulated by the hypothalamus. The
thermoregulatory system in newborns, particularly
preterm or low-weight infants, is, however, immature, and
the infants have a hard time regulating their body
temperature. Radiation, convection as well as evaporation
are the main heat loss pathways in neonates because they

have increased surface area to body mass ratio, allowing
heat to be dissipated. The decrease of the normal body
temperature causes the thermoregulatory center of the
neonate to urge to preserve the body temperature,
resulting in vasoconstriction, decreasing the blood flow to
the peripheral regions, and redirecting the blood to the
core.[12,13] At the same time, the body initiates non-
shivering thermogenesis and in the first place brown
adipose tissue, as a result of which fat is burned to
generate heat. Nevertheless, the efficiency of this process
is lower in infants with preterm birth and low weight of
birth because of the inadequate maturation of brown
adipose tissue. The lower the body temperature, the
higher the metabolic rate will increase to produce more
heat, however, with continued hypothermia, metabolic
acidosis may develop as a result of greater energy
requirement, which results in the depletion of glucose and
accumulation of lactate. Hypothermia also leads to
impaired oxygen-carrying capacity of hemoglobin and
decreased oxygen delivery to the tissues and the effect of
these may lead to hypoxia and acidosis. Since the
temperature of the infant keeps falling, the capacity to
raise an immune response is decreased hence the body is
prone to infections. Also, hypothermia increases the
possibility of respiratory distress, and can result in apnea,
bradycardia, and reduced heart rate. The case of severe
hypothermia may lead to cardiovascular instability, multi-
organ dysfunction, and death in case it is not treated.
These damaging effects are averted by the
pathophysiology through the importance of early
detection and early management of hypothermia.[1]

Clinical Manifestations

The clinical findings of neonatal hypothermia
may be mild, moderate, or severe, and it also depends on
the extent of the drop in temperature, and the response of
the child. At the initial stage, mild hypothermia (core
temperature 36.0 o C to 36.4 o C) can be manifested by
insignificant symptoms, including lethargy, inadequate
feeding, and irritability. The baby might be found to be a
little colder than normal to touch, especially the
extremities, but the core temperature might not yet change
considerably.[14] When the hypothermia advances to
moderate stages (core temperature is 32.0 o C to 35.9 o
C), the more significant symptoms start to appear.
Vasoconstriction can result in an increase in the
respiratory rate, shallow and rapid breathing, and a pale or
mottled appearance of the skin in the infant. Reflexes also
develop during this period with the baby often showing
signs of hypoglycemia like trembling or jitteriness as the
body burns off the energy reserves in an effort to produce
heat. The baby can be seen as being more lethargic, with
poor ability to sustain normal heart rate and also signs of
poor thermoregulation can be evident. Severe
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hypothermia (core temperature under 32.0 C) has more
critical signs and is the one that should be treated
immediately. These involve major respiratory distress,
slow and dyspnea breathing, cyanosis (a bluish
breathtaking of the skin caused by inadequate
oxygenation) as well as apnea (breathing stops)[15]. The
slow heart rate (bradycardia) can also occur, and in severe
cases, cardiovascular instability with ensuing shock can
occur. In severe hypothermia the baby can be having
hypoxia, metabolic acidosis and multi-organ dysfunction.
The infant can also be unresponsive or show low muscle
tone, which is further evidence that the infant is in critical
distress. The immune system of the hypothermic baby is
also disrupted, exposing the baby to more susceptibility to
infections, which can aggravate the clinical picture. The
clinical presentation of hypothermia in newborns shows
the significance of the early detection and treatment of
this issue to avoid further progress and the emergence of
complications.[16]

Temperature Measurement Techniques

The correct temperature measurement is
significant in the diagnosis and treatment of neonatal
hypothermia. Axillary, rectal, and skin temperature
measurements are the most frequently employed methods
of measuring body temperature in the neonate, all having
different degrees of accuracy and depending on the
clinical scenario. The least invasive mechanism is axillary
thermometry that requires inserting a thermometer into
the armpit of the infant and is the most prevalent method
of thermometry in normal clinical practice.[17]
Nevertheless, it is prone to under-read core body
temperature, especially in newborns and might not be
good enough to diagnose the hypothermia, especially at
borderline temperatures. The rectal thermometry is
regarded as the gold standard of core body temperature
measurement in neonates that shows the most accurate
image of the infant temperature of the inner organs.
Although it is very accurate, rectal temperature is more
intrusive and can be uncomfortable to the infant and a
technical skill is needed to prevent any injury and
infection. It is particularly applicable when the precise
evaluation is required, when it comes to severe
hypothermia cases where immediate treatment is
essential. A non-invasive alternative would involve skin
temperature measurement, which could be determined
through the use of infrared thermometers or skin probes,
however, it may be affected by other external factors,
including  ambient  temperatures, clothing, and
environmental  conditions.[18]  Though the skin
temperature is an effective screening tool and effective in
monitoring temperature trends, it is not accurate in the
diagnosis of hypothermia since the temperature does not
accurately represent core body temperature. In the case of

the neonate and the case of resource poor environment
where the use of sophisticated equipment may be limited,
real-time data can be given through continuous
temperature monitoring using tools like thermistor and
skin temperature sensor. More sophisticated such as
esophageal or tympanic thermmetry though more precise
are less commonly applied in neonatal practice because of
practical difficulties and required equipment. Irrespective
of the approach, temperature must be measured regularly
and precisely especially in the case of neonates who are at
risk of hypothermia to inform the appropriate intervention
and avoid complications.[19,20]

Prevention Strategies

The issue of neonatal hypothermia prevents the
welfare of infants, especially the preterm, low-weight, or
ill infants who are vulnerable groups. There are a number
of important measures that can be taken at the moment of
birth and during the neonatal stage to ensure the optimal
body temperature level and avoid hypothermia. Drying of
the newborn immediately after birth is among the most
effective and immediate preventive measures. Wet skin
does not radiate much heat, thus the infant should always
be dried as much as possible using a warm and dry towel
to reduce loss of heat. Another important prevention
intervention is skin-to-skin care, or kangaroo -care,
especially in preterm and low-weight babies.[21] The
newborn should be placed on the chest of the mother,
which is covered with a blanket to keep the baby warm
and comfortable, and promote the early developmental
bond. This method is important particularly because it
does not only avoid hypothermia but also significantly
stabilizes the heart rate and the breathing of the newborn
baby. Moreover, it is also important to maintain a warm
environment of the newborn. The delivery rooms and
postnatal care areas must be heated to right temperatures
so as to avoid cold stresses. Where temperature conditions
in the environment are uncontrollable, radiant warmers or
incubators are used to offer uniform heat. Appropriate
outfits are also necessary such as warm hats, warm socks
and warm blankets to minimize heat loss through the head
and extremities since the neonates are particularly
susceptible to heat losses so that the large surface
area.[22] Wrapping the infant in a dry cloth and covering
the head with it in the case of resource-limited settings,
where access to heated incubators might be limited, can
help considerably to prevent hypothermia. Another
preventive measure is the immediate breastfeeding since
it is not only the source of necessary nutrients but also the
warmth offered by the mother body. Lastly, the infant
should be regularly checked with the help of proper
thermometers to verify that the possible decrease in body
temperature is observed at an early stage, and timely
intervention is undertaken. These prevention measures
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can greatly decrease cases of neonatal hypothermia

Table 1: Classification of Neonatal Hypothermia

especially in those newborns who are at a high risk.[6]

Classification Core Temperature Description Risk
Range (°C) Level
Mild 36.0-36.4 Slightly below normal temperature, often requires monitoring Low
and preventive measures
Moderate 32.0-359 Significant drop in body temperature, requires active Moderate
intervention
Severe Below 32.0 Critical condition, urgent rewarming necessary High

Table 2: Common Risk Factors for Neonatal Hypothermia

Risk Factor Explanation
Prematurity Preterm infants have underdeveloped thermoregulation systems.
Low Birth Weight Increased surface area to body weight ratio leads to more heat loss.

Delayed Thermal Protection

Failure to dry newborn or inadequate thermal protection immediately after birth.

Inadequate Environment

Cold delivery or postnatal care rooms lacking proper heating.

Maternal Health Issues

Conditions like diabetes or hypertension in the mother can increase infant vulnerability.

Table 3: Recommended Prevention Strategies for Neonatal Hypothermia

Prevention Strategy Action Effectiveness
Immediate Drying Dry newborn immediately after birth using a warm towel Very Effective
Skin-to-Skin Care Place newborn on caregiver’s chest for warmth Very Effective

Maintain Warm Environment Keep delivery and postnatal care areas at appropriate temperatures Effective

Appropriate Clothing Use warm hats, socks, and blankets to reduce heat loss Effective

Early Breastfeeding Initiate breastfeeding to provide warmth and nutrition Effective

Immediate Drying

Drying of the infant right after birth is a
universal and very efficient method of neonatal
hypothermia prevention. Newborns are usually exposed to
amniotic fluid, blood and vernix, which may further cause
quick heating loss through evaporation. One of the
simplest but most important interventions that can be
done to avoid cold stress, particularly in the initial few
minutes of birth are to dry the infant using warm and dry
towel. Evaporation is the main process of heat loss that
occurs in newborns because the skin moisture increases
the rate at which heat is lost. [23,24]This elimination of
moisture is done within the shortest time possible thus
preventing the loss of much heat which would otherwise
lead to low temperatures and to keeping the core
temperatures of the newborn, at a normal level. The
process of drying also activates the circulation system of
the infant and it aids in adapting the infant to the outside
world as opposed to the womb. Besides decreases heat
loss, instant drying can ensure early bonding and skin-to-
skin contact, which also contribute to a higher level of
thermal regulation to better the overall physiological
stability of the baby. In the case of preterm or low-birth-
weight babies, the importance of drying infants
immediately can only increase since these babies cannot
regulate their body temperatures because they lack

sufficient subcutaneous fat and their thermoregulatory
systems are not sufficiently developed.[25] Drying, when
done correctly, can be useful in reducing the necessity of
other warming conditions, including radiant warmers or
incubators, which might not be available at all times,
especially in  resource-restrained  environments.
Immediate drying is an important procedure in
minimizing the risk of hypothermia in such environments
where it may be difficult to maintain an ideal thermal
environment. It is also in line with the recommendations
of the World Health Organization on the care of the
neonate whereby thermal protection is necessary
immediately the infant is born[26]. Altogether, immediate
drying is a very necessary and simplified intervention that
aids in the well-being of infants by avoiding hypothermia
as well as facilitating stability of newborn during the
critical period of life.

Skin-to-Skin Care

One of the best interventions that can be used to
prevent neonatal hypothermia, particularly in preemies
and those of low birth weight, is skin-to-skin care or
kangaroo care. It is implemented by laying the newborn
on the bare breast of the mother, or any other caregiver,
and the baby can be in touch with the caregiver without
any physical barrier. [27,28]The natural source of heat is
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the warm environment created by the body of the
caregiver which assists the infant to have the optimal
body temperature. Skin-to-skin care involves the use of
the heat generated by the caregivers body in the
regulation of body temperature of the baby and this is
particularly effective with the infants who have low
thermal regulation capacity like preterm infants. Besides
hypothermia prevention, skin to skin care has many
physiological advantages. It stabilizes the oxygen
saturation of the heart, respiratory rate of those who are
newborn, as well as the heart rate which is in any case
unstable during the initial moments of life, particularly in
case of premature birth.[29] The practice also minimizes
cases of apnea and bradycardia since it causes a relaxing
and calming effect on the baby. Moreover, skin-to-skin
care promotes early breastfeeding that besides containing
the necessary nutrients, stabilizes the body temperature of
the infant further and does it with the help of the heat
transfer of the mother body. In addition to the regulation
of temperature, this physical contact provides the ability
to establish early bonding and strengthen the emotional
relationship between the mother and the infant. It is also
beneficial to the neurodevelopment of the newborn, and it
fosters sensory and emotional health. [30,31]In the case of
mothers, it is described that skin-to-skin care is effective
to enhance the production of milk and maternal-infant
bonding, which is essential in the overall welfare of both.
Even in resource-deprived conditions, when availability
of incubators and additional technological support can be
minimal, the skin-to-skin care will be a relatively
inexpensive, readily available intervention that
considerably lowers the chances of hypothermia and
promotes the physical and emotional well-being of the
newborn. By this, skin-to-skin care must be adopted as a
standard practice within the initial hours following birth
and through the neonatal phase especially in the case of
vulnerable infants.[32]

Management of Hypothermia

Treatment of neonatal hypothermia incorporates
a combination of urgent thermal treatments, care, and
monitoring to correct normal body temperature and avoid
complications. When hypothermia is detected, the first
thing that should be done is to start warming measures,
starting with less invasive systems, like touching the body
with warm and dry blankets or skin-to-skin contacts.
Skin-to-skin care is especially helpful with preterm and
low-weight babies, since it offers them warmth of the
body of the one who provides such care, and enables the
infant to maintain a normal heart rate, breathing rate, and
general thermoregulation.[5,6] In case of low temperature
of the infant even after these initial measures, active
forms of warming are used, including the use of a radiant
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warmer or an incubator, which offers constant and
controlled heat to the infant. The effectiveness of
warming interventions and the achievement of normal
levels of core temperature should be closely followed by
means of reliable thermometers, preferably rectal or skin
temperature probes in order to monitor the effectiveness
of the warming interventions and make sure that the core
temperature goes up to normal levels. More serious
instances of hypothermia (core temperature lower than
32.0°C) necessitate intensive methods of rewarming, such
as the administration of warmed intravenous fluids and air
and incubating the infant in a warmed incubator set to a
constant temperature of about 36.5C. [33]In the stage,
complications that may be noticed include respiratory
distress, bradycardia or even metabolic disturbances,
which are induced by extended hypothermia. Sustaining
normal metabolic functioning should also be initiated
through supportive care like adequate hydration and
feeding. Where hypothermia is caused by infection,
sepsis, or other underlying conditions, they also need to
be treated simultaneously with thermal management.
Moreover, the management plan is to incorporate
preventive measures that will prevent repeated
hypothermia like warm environment, appropriate clothing
and training of the caregivers on how to wear the thermal
protection. The contribution of the healthcare providers,
especially nurses, in checking the temperature of the
infant and general condition during the rewarming
process is key to the successful recovery and averting
additional complications.[34,35]

CONCLUSION

In conclusion, effective management of neonatal
hypothermia is essential for improving survival and health
outcomes, particularly in resource-limited settings.
Prevention remains the most practical and cost-effective
strategy, with measures such as immediate drying, skin-
to-skin contact, and maintaining a warm environment
playing a crucial role. Nurses are central to this process,
providing continuous monitoring, caregiver education,
and timely interventions while promoting adherence to
thermal care practices. Early recognition and vigilant
monitoring of complications are vital to prevent adverse
outcomes. Despite challenges such as limited resources,
inadequate equipment, and insufficient training, simple
low-cost interventions and community-based strategies
can significantly reduce the risk of hypothermia.
Strengthening awareness, enhancing healthcare capacity,
and empowering caregivers are key to sustainable
improvements. Overall, a coordinated approach
integrating prevention, early detection, nursing care, and
community engagement is critical to reducing neonatal
hypothermia and ensuring better neonatal survival.
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