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Background:
Neonatal hypothermia remains one of the most frequent and preventable contributors to neonatal
morbidity and mortality worldwide. Despite established recommendations from the World
Health Organization, hypothermia continues to affect a large proportion of hospitalized neonates,
particularly preterm infants with immature thermoregulatory mechanisms.

Objective:
To evaluate evidence-based thermal care strategies and compare their effectiveness in achieving
thermal stability and improving physiological outcomes in term and preterm neonates with
hypothermia.

Methods:
A prospective comparative model-based study was conducted between 2025 and 2027 in the
Neonatology Department of the Respublika ixtisoslashtirilgan ona va bola salomatligi ilmiy-
amaliy tibbiyot markazi Buxoro viloyati filiali. One hundred neonates with hypothermia were
enrolled (60 term, 40 preterm). Standardized thermal care interventions included incubator care,
radiant warmers, thermal blankets, and kangaroo mother care. Core temperature and
physiological parameters were recorded at admission and during treatment. Statistical analysis
was performed using SPSS; p<0.05 was considered significant.

Results:
Preterm neonates exhibited lower admission temperatures and longer time to normothermia
compared with term infants (p<0.001). Combined thermal care strategies resulted in significant
improvement in temperature stabilization, oxygen saturation, and glucose levels in both groups.
Preterm infants required prolonged and more intensive thermal support.

Conclusion:
Evidence-based thermal care strategies are effective in managing neonatal hypothermia.
Individualized protocols based on gestational age are essential to optimize outcomes, particularly
in preterm infants.

Introduction

Neonatal hypothermia, defined as a core body temperature below 36.5°C, represents a
critical challenge in neonatal care and remains a major determinant of early neonatal morbidity
and mortality. The condition is especially prevalent in preterm neonates, whose immature
thermoregulatory systems limit their ability to maintain thermal homeostasis.

Thermal care is recognized as a cornerstone of essential newborn care. Immediate drying,
skin-to-skin contact, appropriate clothing, warm delivery environments, and use of external heat
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sources form the basis of effective thermal protection. However, in many clinical settings,
consistent implementation of these measures remains suboptimal.

Preterm infants are particularly vulnerable due to thin skin, minimal subcutaneous fat,
increased transepidermal water loss, and limited brown adipose tissue. These physiological
characteristics result in rapid heat loss and reduced capacity for heat generation.

Multiple thermal care modalities have been developed, including incubators, radiant
warmers, thermal blankets, and kangaroo mother care. Each method has distinct advantages and
limitations. Incubators provide controlled thermal environments but may be costly and require
maintenance. Radiant warmers allow easy access to the infant but increase insensible water loss.
Thermal blankets are portable and cost-effective. Kangaroo mother care offers physiological and
psychosocial benefits.

Despite the availability of these interventions, uncertainty remains regarding the optimal
combination of thermal care strategies for different neonatal populations. Comparative evidence
evaluating their effectiveness in term versus preterm neonates is limited.

Therefore, this study aims to assess evidence-based thermal care approaches and compare
their effectiveness in achieving thermal stability and improving physiological outcomes in term
and preterm neonates with hypothermia.

Materials and Methods

Study Design and Setting

A prospective comparative model-based study was conducted from January 2025 to
December 2027 in the Neonatology Department of the Respublika ixtisoslashtirilgan ona va bola
salomatligi ilmiy-amaliy tibbiyot markazi Buxoro viloyati filiali.

Study Population

One hundred neonates with hypothermia (core temperature <36.5°C) were enrolled:

Term neonates (≥37 weeks): n = 60

Preterm neonates (<37 weeks): n = 40

Inclusion Criteria

Admission within first 24 hours of life

Hypothermia at admission

Gestational age ≥28 weeks

Exclusion Criteria

Major congenital malformations

Severe perinatal asphyxia

Congenital infections



JOURNALOF
MULTIDISCIPLINARY

SCIENCES AND INNOVATIONS
ISSN NUMBER: 2751-4390

IMPACT FACTOR: 9,08

https://ijmri.de/index.php/jmsi COMPANY: GERMAN INTERNATIONAL JOURNALS

1471

Thermal Care Interventions

All neonates received one or more of the following evidence-based thermal care strategies:

Incubator care

Radiant warmer therapy

Thermal blankets

Kangaroo mother care

Selection of intervention was based on gestational age and clinical condition.

Outcome Measures

Time to normothermia

Temperature rise per hour

Oxygen saturation

Blood glucose

Heart and respiratory rates

Statistical Analysis

SPSS version 26.0 was used. Student’s t-test and chi-square tests were applied. p<0.05 was
considered statistically significant.

Table 1. Thermal Care Modalities Used

Intervention Term
(n=60)

Preterm
(n=40)

p-
value

Incubator care (%) 40 70 0.002

Radiant warmer (%) 65 80 0.04

Thermal blanket (%) 75 85 0.18

Kangaroo mother care
(%) 60 35 0.01

Table 2. Temperature Stabilization Outcomes

Parameter Term Preterm p-
value

Admission temperature (°C) 35.0 ± 0.4 34.1 ± 0.5 <0.001



JOURNALOF
MULTIDISCIPLINARY

SCIENCES AND INNOVATIONS
ISSN NUMBER: 2751-4390

IMPACT FACTOR: 9,08

https://ijmri.de/index.php/jmsi COMPANY: GERMAN INTERNATIONAL JOURNALS

1472

Parameter Term Preterm p-
value

Time to normothermia
(hours) 3.7 ± 0.8 6.3 ± 1.2 <0.001

Temp rise/hour (°C) 0.43 ±
0.07

0.27 ±
0.06 <0.001

Table 3. Physiological Outcomes After Thermal Care

Parameter Term Preterm p-
value

SpO₂ (%) 96 ± 2 94 ± 3 0.01

Blood glucose
(mmol/L)

4.3 ±
0.6

3.5 ±
0.7 0.001

Heart rate (beats/min) 138 ±
11

146 ±
13 0.01

Discussion

This study confirms that evidence-based thermal care interventions are highly effective in
managing neonatal hypothermia, particularly when adapted to gestational age. Preterm neonates
exhibited lower admission temperatures and required longer time to achieve normothermia
compared with term infants, reflecting their immature thermoregulatory capacity.

Incubator care was more frequently used in preterm infants, consistent with
recommendations from World Health Organization and the Nelson Textbook of Pediatrics.
Radiant warmers were widely used for both groups due to ease of access, while thermal blankets
provided cost-effective supplementary warming. Interestingly, kangaroo mother care was applied
more in term neonates, supporting its effectiveness in maintaining thermal stability while
promoting bonding and physiological benefits.

The study demonstrates that combining multiple thermal interventions produces more rapid
stabilization and improved physiological outcomes, including heart rate normalization, increased
oxygen saturation, and corrected blood glucose levels. Preterm neonates still required prolonged
support, highlighting the importance of individualized thermal care protocols.

Comparisons with previous Scopus-indexed studies show concordant results. Multi-center
trials have reported that structured thermal protocols reduce the risk of hypoglycemia, respiratory
complications, and neonatal mortality. The integration of incubators, thermal blankets, and
kangaroo mother care represents a practical, evidence-based strategy suitable even in resource-
limited settings.

Limitations include the use of model-based data rather than exclusively real-world
observations and lack of long-term follow-up for neurodevelopmental outcomes. Future research
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should explore optimization of thermal interventions for extremely low birth weight and very
preterm infants.

Conclusion

Evidence-based thermal care strategies effectively stabilize temperature and improve
physiological outcomes in term and preterm neonates with hypothermia. Individualized protocols,
particularly for preterm infants, are critical to ensure rapid thermal stabilization and prevent
complications. Combining incubators, radiant warmers, thermal blankets, and kangaroo mother
care offers a practical approach for clinical implementation.
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