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INTRODUCTION
The rising trend in the neonatal mortality is a major public health 
concern.  A few most frequent causes of increased neonatal mortality 1

have been identied as preterm birth complications, sepsis and 
pneumonia among the other infective illness.  Most of these causes 2

present in the clinical setting as increased in the body temperature and 
thus nding out and enlisting the causes fever in neonates is essential in 
order to provide prompt and adequate treatment. 

Thermoregulation is the ability of the body to maintain a balance 
between heat production and heat loss in order to keep the body 
temperature within the normal range.  Under normal circumstances the 3

ability to maintain the body temperature is seen more efciently in the 
adults. The newborns on the other hand face a major challenge to 
maintain a normal body temperature. The uterine environment is also 
warmer compared to the cooler, drier external environment.  Due to 4

poor thermo-regulating ability, neonates and premature neonates in 
particular tend to lose heat more rapidly after delivery and are often 
found to be hypothermic. Ordinarily a wet newborn has a higher 
surface area to volume ratio. Hence, the newborn rapidly loses heat by 
evaporation, convection, conduction, and radiation depending on the 
humidity and temperature of the external space and many of them 
present with hypothermia (<36.3°C, N=37°C).5

Recent trend however suggests that a concourse of neonates have 
paradoxically shown hyperthermia. While fever in the neonatal period 
generally point out towards systemic infections but one more emerging 
cause towards fever in the neonatal period is the escalating 
environmental temperature and humidity.  On multiple different 6

occasions it has been observed that the neonatal hyperthermia was not 
due to any other dened specic cause but rather was a consequence of 
the increasing environmental temperature especially during the 
summer months.  In a study conducted at a tertiary care teaching 7

hospital from Gujarat, India, concluded that an increasing number of 
fever cases are in fact occurring due to the effect of the environmental 
temperature and not due to some systemic disease as used to be the case 
earlier.

Climate change is an international concern. A study from USA 
focusing on effect of temperature on mortality rates have concluded 
that neonates are among the most vulnerable group to the 
environmental temperature.  A study from Taiwan has also 8

documented association of infectious diseases like diarrhoea with rise 
in environmental temperature.  Studies around the world have 9

documented that extremes of climatic condition is related to the poor 
birth outcomes and neonatal mortality.  A study from Barcelona 10

shown that the environmental temperature beyond a certain limit, 

reduces the gestational duration leading to premature birth and in turn 
increasing the neonatal mortality.  In a study from Nigeria, neonates 11

protected by temperature control mechanisms showed lower mortality 
rates. The study also points out that although hypothermia was noticed 
more frequently than hyperthermia but the fatality was more in 
hyperthermia highlighting its severity in comparison to hypothermia.12

OBJECTIVES
Keeping the above facts in mind, the present study was carried out with 
the following objectives
1.  To nd the most frequent causes of fever in the neonates 
2.  To study the effect of environment heat on the neonatal body  

temperature.
 
MATERIALS & METHOD
Study design: The present study was a prospective record based cross-
sectional study to nd out the various causes of fever in the neonates.

Study period:
Data collection was carried out during the months of May and June 
2019, an ideal time to study effect of environmental heat, as these 
months are reported to be the warmest in the western part of India 
where the study was carried out. 

Definition of Fever in neonates:
In neonates, fever is considered to be present when the body 
temperature is more than 100.4 °F. In order to identify hyperthermia at 
an early stage and not to miss any borderline case, the cut off for body 
temperature in our study was considered as 100 °F.

Inclusion criteria:
All the neonates admitted in the NICU with temperature above 100 F, o

whose parents/caretaker give informed written consent for the purpose 
of the study.

Exclusion Criteria: 
Since it was a record-based study, there were no exclusions once the 
neonates fullled the inclusion criteria.

Informed Consent:
A written informed consent from the parent/guardian accompanying 
the neonate was collected before the data collection

Ethical Considerations:
Permission from Institutional Review Board was taken before the start 
of the study.
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Methods:
Tertiary care teaching hospitals have a policy of keeping all newborn 
babies in the postnatal ward for at least 24-48 hours after the delivery. 
As a standard protocol at the Department of Pediatrics, any neonate 
with more than 100 F in the postnatal ward is managed initially at the o

postnatal ward itself for the rst hour. The management in initial hours 
includes treatment as per the consultant's guidance along with 
providing a cooler environment with the standard nursing care which 
includes hourly temperature monitoring and charting of the 
temperature. If the neonate does not respond to the primary rst hour 
treatment or does not show any signs of improvement in the next three 
hours, then the neonate is shifted to the NICU. Neonates not having 
any systemic cause of fever, neonates responding quickly to the 
prescribed treatment (recovering stage) and neonates having 
environmental hyperthermia as their provisional diagnosis are 
sometimes kept in the Back to Mother (BTM) room along with the 
mother/caretaker. BTM is just like the neonatal ward or a step-down 
nursery. Since BTM room is in close vicinity to the NICU and provides 
frequent monitoring, neonates in the BTM room are equally closely 
supervised just as in the NICU. Sometimes, even when the NICU is 
fully occupied, such neonates are also kept in the BTM room. This is 
the reason why we have also included neonates from the BTM room 
who are matching with the inclusion criteria. Data was collected on a 
daily basis from the Neonatal Intensive Care Unit (NICU) and Back to 
Mother room (BTM room) based on a daily proforma. 

The diagnosis considered by the pediatrician consultant based on 
history, clinical ndings and laboratory investigations was recorded as 
nal diagnosis and eventually also as a cause of fever. In the case of 
absence of any predisposing infection, when all other possible causes 
of fever in neonate are excluded, the environmental hyperthermia was 
considered as the underlying cause of fever by the consultant and 
recorded as such.

A specially designed proforma validated through pilot testing, was 
used for the purpose of the study. All the details of the proforma was 
lled from the case record sheet. NICU new admission, discharge, 
death and transfer data was collected on daily basis. Maximum 
environmental temperature recorded in the city was also noted down 
from the Indian Metrological department on daily basis. This 
environmental temperature is categorized by the Heat action Plan of 
the city on the basis of the risk of heat wave into Yellow Alert ( 41.1-
43 C) , Orange Alert (43.1-44.9 C) and Red Alert (> 45 C) and the o o o

same was used to analyze the relation between the greater number of 
admission and the environmental temperature.

Data Analysis:
All the data was entered and analyzed in Microsoft Excel. Appropriate 
statistical tests were used to nd the signicance of the difference 
observed. The data was represented in the form of frequency tables, 
graphs and charts. The information obtained from this data was used to 
give a conclusive statistic.

RESULTS
In the period of two months, there were 319 new admissions in the 
NICU. A total of 266 neonates were discharged and 40 neonates 
expired during the two-month study period. a total of 51 neonates were 
admitted meeting the inclusion criteria during the study period, 47 
neonates were from the NICU and 4 were from the BTM room. The 
major characteristics of these 51 neonates are summarized in the 
following table.

Table 1: Characteristics of neonates with hyperthermia (n=51)

Figure 1: Distribution of neonatal hyperthermia cases according 
to their diagnosis

Distribution of neonates according to their diagnosis is shown in the 
gure-1. Some neonates had more than one diagnosis assigned to them 
by the consultant and such neonates have been considered individually 
in each respective provisional diagnosis while analyzing the report. 37 
(72.5%) neonates with the presenting complain of fever were 
diagnosed to have 'Environmental Hyperthermia' and rest had other 
diagnosis as shown in the gure-1. The body temperature in the 
neonates with environmental hyperthermia ranged from 100.1°F -
104°F with an average of 101.8°F 

The maximum environmental temperature in the two-month study 
period ranged from 32.2 C-44.4 C. The average maximum o o

temperature during the study period was 40.4 C. The daily maximum o

temperature recorded by the Indian Meteorological Department 
determines the alert status for the environmental heat. Number of cases 
recorded on each day was compared with the temperature (and thus the 
alert status) of that day to check the association. The comparision of 
cases as per the alert status of the day is given in the following table. 

Table 2: Heat alert status of the Day and cases of heat related 
neonatal hyperthermia

As seen in table-2 there were 27 days which had temperature in the 
normal range and these days recorded only 6 cases of heat 
hyperthermia. There were 14 days with yellow alert i.e. 41.1-43 C and o

these 14 days recorded a total 10 cases of heat hyperthermia. There 
were 19 days with orange alert (43.1-44.9 C) and most of the cases (21) o

of heat hyperthermia were recorded on these 19 days. The data 
suggests that majority of the neonates were admitted when there was a 
yellow or orange alert. A total of 31 of 37 neonates with environmental 
hyperthermia in the study were admitted during the yellow/orange 
alert. This helps in establishing the hypothesis that a warmer external 
temperature in the summer months is directly related to greater number 
of neonates with environmental hyperthermia. 

The environmental hyperthermia cases were more in the males (22 
cases) as compared to females (15 cases) whereas exaggerated 
neonatal jaundice occurs more in the females (9 cases) as compared to 
males (4 cases) however, the difference was statistically not signicant 
(P=0.21). 57.14% of the preterm neonates and 75% of the full-term 
neonates were diagnosed with environmental hyperthermia. Whereas 
42.8% preterm neonates and 22.72 full term neonates suffered from 
exaggerated neonatal jaundice. Thus, in this study, incidence of 
Environmental hyperthermia was more in the full term and that of 
exaggerated jaundice was more in the preterm neonates but 
statistically this is not signicant. (P=0.55) 
 
CONCLUSION
The risk of environmental hyperthermia is greater during the summer 
months. Since this study was conducted during the summer months 
and diagnosis of environmental hyperthermia is made by exclusion it 
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No Percentage
Age group
Early neonate (0-7 days) 46 90.2
Late neonate (7-28 days) 5 9.8
Gender
Male 26 50.98
Female 25 49.02
Term of Delivery
Full term 44 86.27
Pre term 7 13.73
Type of Delivery
Normal Delivery 27 52.94
LSCS 24 47.06
Breastfeeding status (started or not)

Yes 48 94.12
No 3 5.88
Admission status
NICU 47 92.16
BTM 4 7.84

Alert Category No. of 
Days

No of cases of heat hyperthermia

Normal 27 6
Yellow (41.1-43oC) 14 10
Orange (43.1-44.9oC) 19 21



points out that the majority of the hyperthermia cases in this study 
could be attributed to the warmer environmental temperature. This risk 
is reected by the data which suggest that as the daily maximum 
temperature and the risk category due to heat wave increases, there is 
greater risk of developing environmental hyperthermia in neonate

During this period, majority (37, 72.5%) neonates with the presenting 
complain of fever were diagnosed to have 'Environmental 
Hyperthermia' which is the most common cause of hyperthermia in 
neonates during the summer months at the tertiary care teaching 
hospital. This denotes that the neonates are at the higher risk of 
developing environmental hyperthermia as the daily maximum 
environmental temperature rises and the heat wave risk category 
increases.
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