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INTRODUCTION:
In both developed and developing countries, hypothermia is an 
important risk factor for morbidity and mortality in newborns. The 
World Health Organization (WHO) established criteria for assessing 
hypothermia and published a guidebook on the thermal protection of 
newborns in 1997, indicating that this issue is a worldwide problem 
even for term infants, particularly in developing nations.6 WHO 
classications of hypothermia are (1) cold stress or mild hypothermia: 
36.0 to 36.4C (96.8 to 97.51F); (2) moderate hypothermia: 32.0 to 
35.9C (89.6 to 96.6F); and (3) severe hypothermia: below 32 C 
(<89.6F).

Prevention of hypothermia in preterm infants is essential as studies 
have shown that neonatal hypothermia is associated with increased 
morbidity and mortality rates [2–8]. Although hypothermia is rarely a 
direct cause of death, it contributes to a substantial proportion of 

3neonatal mortality globally, mostly as a comorbidity . Consequences 
of neonatal hypothermia include increased risk of pulmonary 
vasoconstriction, reduction of peripheral perfusion, metabolic 
acidosis, jaundice, respiratory distress, growth retardation, 
hypoglycemia, pulmonary hemorrhage, necrotizing enterocolitis, 
impaired cardiac function, disseminated intravascular coagulopathy, 
respiratory distress syndrome, cardiac arrhythmia and eventually 
death.

The aim of this study is to determine the occurrence and duration of 
hypothermia in infants <32 WEEKS gestational age at birth during the 
rst three hours after arrival at our neonatal intensive care unit (NICU) 
and to identify risk factor.

METHODS:
The study was conducted NICUin the Neonatal Intensive Care Unit ( ) 
of Rajarajeswari Medical College and Hospital (RRMCH), Bengaluru. 
Cases were selected based on inclusion and exclusion criteria.

Study Design And Subjects:
The present study was prospective observational study in less than 34 
weeks of gestation preterm infants admitted to NICU to Rajarajeswari 
medical college and hospital- a teritiary care hospital All  preterm 

neonates(<34weeks) admitted to NICU in RRMCH, Bengaluru were 
included in the study.  Preterm > 34 weeks and term neonates . Preterm 
neonates with major congenital malformations were excluded from the 
study.

Methodology And Statistical Analysis:
Methods of collection of data cases was selected based on inclusion 
criteria and exclusion criteria. Detailed clinical examination and 
physical ndings will be recorded on pre designed proformas after 
taking informed consent.

After obtaining parental consent, all preterm neonates born before 34 
weeks of gestation and admitted to NICU were included in the study. 
Preterm babies were stabilised in labour room and those babies 
requiring NICU admission were brought to NICU through a transport 
incubator. Temperature of preterm newborn babies was recorded with 
digital thermometer in axillary region and measured in degree Celsius 
at admission. For all preterm neonates(<34 weeks of gestation), 
gestational age was assessed by early scan or last menstrual period and 
examined by Modied Ballard Scoring system. Regarding maternal 
characteristics, the following variables were collected: maternal age,  
maternal health conditions like preeclampsia, gestational diabetes 
mellitus, chorioamnionitis, use of antenatal corticosteriods, mode of 
delivery, length of time of labor.  For preterm infants following 
variables were included: time of birth, weight at birth, gestational age, 
sex, singleton or twin delivery; temperature of the radiant warmer, 
temperature of the delivery room, need for resuscitation in delivery 
room, axillary temperature at the time of admission to NICU; APGAR 

st thscore in the 1  and 5  minutes of life, use of cling wrap, caps, bag and 
mask ventilation, intubation. Presence of morbidities in preterm 
infants like hypoglycemia, respiratory distress syndrome, 
hyperbilirubinemia, NEC, sepsis, apnea of prematurity were recorded. 
The collected data was entered into Microsoft Excel Worksheet-2010 
and data was taken into IBM SPSS Statistic for windows, version 
24(IBM Corp., Armonk, N.Y., USA) software for calculation of 
frequency, percentage, mean, standard deviation and Probability 
value.     

RESULTS: 
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ABSTRACT
Background: Neonatal hypothermia is a progressive reduction in the axillary temperature of the newborn (temperature < 36.5°C). It is categorized 
as mild hypothermia (36°C–36.4°C), moderate hypothermia (32°C–35.9°C), and severe hypothermia (<32°C). Neonates are prone to rapid heat 
loss and consequent hypothermia because of the large surface area-to-body mass ratio, decreased subcutaneous fat, immature skin, high body water 
content, poorly developed metabolic mechanism, and altered skin blood ow. Hypothermic neonates had a higher risk of developing 
hypoglycemia, respiratory distress syndrome, jaundice, and metabolic acidosis.  The aim of the study was to study the Aims And Objectives:
occurrence of neonatal hypothermia among preterm infants (<34 weeks) its distribution , risk factors and outcomes. All Inclusion Criteria: 
preterm neonates(<34weeks) admitted to NICU in RRMCH, Bengaluru.   Preterm > 34 weeks and term neonates . Preterm Exclusion Criteria:
neonates with major congenital malformations. Temperature of preterm newborn babies was recorded with digital thermometer in  Methods: 
axillary region and measured in degree Celsius at admission. Clinical characteristics, neonatal outcome and risk factors of hypothemia was 
identied  The prospective observation study included 40 infants. The association between Neonatal hyperbilirubinemia and hypothermia  Results:
was statistically signicant(p<0.05). The birth weight is signicantly(p<0.05) associated with the admission temperature. Positive correlation was 
found between birthweight and the temperature at admission implying that as the birthweight increases, temperature at admission increases and 
this association was found to be statistically signicant.  Gestational age at birth and hypothermia at admission were independent risk  Conclusion:
factors for the occurrence of hypothermia in the rst hours during admission. A variety of interventions, such as polyethylene bags, heating 
mattresses or increasing the delivery room temperature, have been shown to reduce hypothermia in premature infants. Hypothermic neonates had a 
higher risk of developing neonatal hyperbilirubinemia followed by respiratory distress syndrome
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Table 1:Clinical characteristics of study participants

Figure : Clinical characteristics of study participants

An observational study was done among 40 preterm newborns in 
NICU. The mean maternal age is  26.56+3.929years.Table 1 shows the 
clinical characteristics of the study participants. Majority (57.5%)of 
the mothers were in age group of 26-30years .Among the maternal risk 
factors pre-eclampsia,9(22.5%) was the most reported one followed 
by oligohydramnios seen among 7(17.5%). Among the neonates 
28(70%) were AGA and 12(30%) were SGA. Gender wise distribution 
of the new borns shows males,26(65%) in predominance

Table 2:Neonatal outcomes and hypothermia

Association of neonatal outcomes with hypothermia is shown in table 
2.Among the 29 neonates with RDS moderate hypothermia was seen 
in 8(27.6%), Mild hypothermia was recorded in 1(5%) of neonates 
with Neonatal hyperbilirubinemia.  The association between Neonatal 
hyperbilirubinemia and hypothermia was statistically signicant 
(p<0.05). Among the 8 neonates with sepsis moderate hypothermia 
was seen in 1(12.5%) of them.

Table 3:Association of birthweight with Admission temperature 

Table: Admission temperature and birthweigh

Figure: Association of birthweight with Admission temperature

The neonates with birth weight <1kg the recorded mean temperature at 
time of admission was 36.32±0.793 and in neonates who weighed 2-
2.5kg the mean temperature recorded was 36.743 ±t0.257.The birth 
weight is signicantly(p<0.05) associated with the admission 
temperature(Table 3)

Table 4: Gestational age with Admission temperature 

Table : Admission temperature and Gestational age

The mean temperature at time of admission was 36.156±1.025 for 
gestational age of 32-34 weeks(Table 4).The was no statistically 
signicant association between Gestational age with admission 
temperature(p<0.05)

Prevalence's of severity Hypothermia in Caps, Cling Wraps and 
prewar-med towels

The Prevalence of Hypothermia in Caps, Cling Wraps and prewar-med 
towels used subjects is 13 (28.00%) and among subjects who had mild 
hypothermia on admission: 4 subjects (9.33%) with mild hypothermia; 
9 subjects (16%) with moderate hypothermia

Figure 1 shows the corelation between temperature at admission and 
gestational age where it shows positive corelation which indicates  that 
as the gestational age  increases, temperature at admission increases 
and this association was not  found to be statistically signicant 
(p>0.05).
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Variable Frequency Percentage
Maternal Age
19-20 3 7.5
21-25 6 15
26-30 23 57.5
31-35 6 15
36-40 2 5
Maternal risk factors
Pre-eclampsia 9 22.5
Gestational Diabetes Melitus 6 15
Oligohydramnios 7 17.5
Hypothyroidism 4 10
Premature rupture of membranes(PROM) 2 5
Gender
Female 14 35
Male 26 65
AGA/SGA
AGA 28 70
SGA 12 30

Variable Mild 
Hypothe
rmia

Moderate 
Hypother
mia

Normal 
Temperatu
re

Total p-
value

Neonatal 
hyperbilirubinemia

1(5) 8(40) 11(55) 20(100) 0.025

RDS 4(13.8) 8(27.6) 17(58.6) 29(100) 0.138
Sepsis 1(12.5) 1(12.5) 6(75) 8(100) 0.74
Neonatal 
hypoglycemia

1(100) 0 0 1(100) 0.01

Apnea  of 
prematurity

1(9.1) 2(18.2) 8(72.7) 11(100) 0.90

Birthweight N Admission temperature p-value
Mean Standard Deviation

<1 Kg 11 36.327 0.793 0.029
1-1.5kg 17 35.70 1.159
1.6-2kg 5 36.740 0.134
2-2.5kg 7 36.743 0.257
Total 40 36.185 0.963

Birth 
Weight

Mild 
hypothermia

Moderate 
hypothermia

Normal 
Temperature

Normal 
Temperatu
re

p
-value

<1 Kg 2(18.2) 2(18.2) 7(63.6) 11(100) 0.162
1-1.5kg 2(12.5) 7(43.8) 7(43.8) 16(100)
1.6-2kg 0 0 5(100) 5(100)
2-2.5kg 0 0 7(100) 7(100)

Birth 
Weight

Mild 
hypothermia

Moderate 
hypothermia

Normal 
Temperature

Normal 
Temperature

p
-valu
e

<1 Kg 2(18.2) 2(18.2) 7(63.6) 11(100) 0.162
1-1.5kg 2(12.5) 7(43.8) 7(43.8) 16(100)
1.6-2kg 0 0 5(100) 5(100)
2-2.5kg 0 0 7(100) 7(100)

Gestation
al age  (in 
wks)

Mild 
hypothermi
a

Moderate 
hypothermi
a

Normal 
Temperatur
e

Normal 
Temperatu
re

p
-valu
e

28-30 0 1(25) 3(75) 4(100) 0.814
30-32 0 0 2(100) 2(100)
32-34 4(11.8) 8(23.5) 22(64.7) 34(100)

7(100)

Hypothermia Caps Cling Wraps Prewar-med towels
Mild 4 (9.33%) 4 (9.33%) 4 (9.33%)
Moderate 9 (16%) 9 (16%) 9 (16%)
Normal 27 (72%) 27 (72%) 27 (72%)
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Figure 1:Corelation between admission temperature and 
gestational age

Corelation between admission temperature and Birth weight

Positive correlation was found between birthweight and the 
temperature at admission implying that as the birthweight increases, 
temperature at admission increases and this association was found to 
be statistically signicant(Fig 2)

DISCUSSION
A observation study was conducted with an aim to study the 
occurrence of neonatal hypothermia among preterm infants(<34 
weeks) admitted in neonatal intensive care unit.

Hypothermia is physiologically damaging in neonates, especially for 
those with very low weight and extremely low weight at birth, and 

1whose GA is extremely low.

2In the study by wagh et al   study 46(61.3%)neonates  were appropriate 
for gestational age and 29(38.7%) were SGA these results were similar 
to our present study where 70% were AGA and 30%)were SGA.

3Another study  by Norman et al   showed that major proportion of the 
Indicated preterm infants were SGA suggesting the inuence of 
intrauterine compromise resulting in growth restriction .

In the present study The mean temperature at time of admission was 
36.156±1.025 for gestational age of 32-34 weeks .Study by Wilson et 

1al  reported  a temperature of 36.4ºC (35.9º-36.8º) at admission in the 
NICU shows cases of hypothermia in premature infants. In a cohort 
study that evaluated the distribution of temperature in the admission to 
the NICU of infants who were moderately premature (29-33 weeks) 
and extremely premature (<29 weeks), the thermal lability at 

4admission increased as the GA decreased

5With regard to neonatal outcomes, study by Chang et al   found a 
correlation between the extent of reduced temperature on admission 
and RDS. In the present study among the 29 neonates with RDS 
moderate hypothermia was seen in 8(27.6%). Hypothermia may result 
in an increase in oxygen consumption, leading to hypoxemia. 
Hypoxemia, in turn, can cause pulmonary vasoconstriction and 
increased respiratory distress by impairing surfactant release and 
decreasing respiratory muscle efciency. 

A study on Korean neonates found that out of 3464 neonates who were 
having some degree of hypothermia, 798 neonates suffered from 

6sepsis which accounted for 22.83% of hypothermic neonates . A 
different study by Chang HY et al., reported sepsis in 10 (10%) of 
neonates with mild hypothermia and 27 (16.7%) neonates with 

5moderate hypothermia .In our study Among the 8 neonates with sepsis 
moderate hypothermia was seen in 1(12.5%) of them.

Present ndings revealed that there was no signicant association 
7between birth weight and hypothermia, similar to Ethiopian  and 

8Indian  study. 

Study by Shresta et al also reported similar results where there was no 
signicant association between low birth weight and hypothermia But, 

9 10studies from Uganda  and Pakistan  have reported association 
between low BW and newborn hypothermia. In present study less 
number of LBW babies may have inuenced the statistical 
signicance.

This study found a relation between temperature at admission with  
GA, and weight at birth. Positive correlation was found between 
birthweight and the temperature at admission implying that as the 
birthweight increases, temperature at admission increases and this 
association was found to be statistically signicant. Similar data was 
found in a retrospective research that analysed the occurrence of 
hypothermia (<36.5°C) in premature children with a GA<32 in the  

11rst three hours of admission . The authors found that,  the lower the 
weight at birth and the GA, the more frequent and longer-lasting the 
hypothermia (p<0.01), considering that premature infants take more 
time to reach  normothermia when they are admitted with 

11hypothermia . In addition, moderate hypothermia was found in  the 
admission of very low weight premature infants, being associated to 

5short and long-term consequences . Hypothermia in the admission at 
the NICU was associated to an increase in the Respiratory Discomfort 
Syndrome  and in mortality rates. It may also play an important role  
among the multi-factorial causes that compromise the  neurological 

5development of premature infants .

CONCLUSION
Neonates require a neutral thermal surrounding for their optimal 
growth and development. Among the Neonatal outcomes, RDS 
constituted the biggest percentage of neonatal morbidity  followed by 
Neonatal hyperbilirubinemia.

Birth weight of neonate carried a signicant relationship with 
temperature at admission where increase in birthweight increases, 
temperature at admission.

These results add weight to the urgency of initiating interventions to 
maintain normothermia as soon as the VLBW preterm neonate is born. 
Additional and more aggressive interventions other than standard 
thermal management are needed in these most vulnerable populations. 
This study recommends the elaboration of an intervention bundle to 
better manage the thermal control of premature infants and the use of 
body temperature as an indicative of the quality of the attention 
offered.
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