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Hypothermia is an important cause of neonatal morbidity and mortality 

especially in low-income settings. To control this problem in countries 

such as Iran a full knowledge of the situation is of great importance.  

A review was performed both in Persian and English, including 

international databases. Totally 934 articles were reviewed and finally five 

articles were selected. The incidence of neonatal hypothermia in different 

parts of Iran was reported between 7.48 to 53.3 percent. 

The prevalence of neonatal hypothermia is a matter of concern and further 

studies are needed to determine this prevalence in all parts of Iran. 

Furthermore, performing more etiological investigations are 

recommended. 
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Introduction 

Hypothermia is an important cause of  

mortality and serious  morbidity in neonatal 

period.1 Hypothermia has been defined by 

World Health Organization (WHO) as body 

temperature below the normal range (36.5 ºc-

37.5 ºc) and has been sub-classified into three 

grades: mild (36 ºc- 36.5 ºc), moderate (32 ºc- 

35.9ºc), and severe (<32 ºc) hypothermia.2 

A newborn is suddenly faced with wet and 

cold environments immediately after birth. In 

the absence of thermal protection, the baby 

may lose significant amounts of body heat. 

Actions such as delaying the drying, 
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inappropriate thermal protection of the 

newborn and bathing immediately after birth 

are the causes of neonatal hypothermia.3 

Although the exact incidence of the condition 

is unknown it is a common phenomenon in 

low resource settings and is estimated that 17 

million newborns develop hypothermia 

annually in low income countries.2, 4 

Hypothermic newborns are susceptible to 

peripheral vasoconstriction, decreased 

peripheral perfusion, ischemia, metabolic 

acidosis and increased basal metabolic rate.5 

Low body temperature may result in 

worsening of respiratory distress and can 

predispose neonates to pulmonary 

hemorrhage and disseminated intravascular 

coagulation.5,6 

Control of body temperature in newborns is 

achieved by some mechanisms in 

hypothalamus and mediated by endocrine 

pathways.7 Fetal temperature is maintained by 

maternal thermogenesis and generation of 

heat by fetal cellular respiration during 

pregnancy.8, 9, 10   Drop in body temperature 

occurs after birth because the temperature of 

the delivery room is lower than intrauterine 

environment. On the other hand, the rate of 

body surface area to body weight of a 

newborn is approximately three times than 

that of an adult. Thus, heat loss in newborns 

occurs approximately four times more 

compared with adults.11 Peripheral 

vasoconstriction followed by heat generation 

is the first reaction to hypothermia.12   Release 

of catecholamine, cortisol and other stress 

hormones in response to hypothermia occurs 

which could lead to wasting of fat, 

carbohydrate and proteins.13 Effect of 

hypothermia on serum electrolytes such as 

hypokalemia in moderate hypothermia due to 

intracellular shift of potassium has been 

shown in some studies.14, 15   

Low body temperature in neonates inhibits 

the release of central excitatory amino acid 

neurotransmitters in the nucleus solitaries and 

may lead to reduction in ventilation.16 

Hypothermia increases blood pH and 

decreases arterial PCo2.17 Several studies 

have shown lower platelet count and 

abnormal coagulation in cooled 

newborns.13,14,16,18  Hypothermic neonates are 

susceptible to bacterial infection because of 

white blood cell dysfunction resulting from 

impaired phagocytosis, delayed cytokine 

release and decreased neutrophil chemotactic 

activity .19,20,21 In prolonged hypothermia fall 

in cardiac output may be observed and 

bradycardia may occur which is usually 

refractory to sympathomimetic drugs.22,23 

Risk of developing necrotizing enterocolitis 

(NEC)  is increased by neonatal hypothermia 

due to reduction of blood flow to the 

intestines.24,25 However, a study recently 

described that hypothermia may have a 

protective effect on NEC.26 Hypothermia 

decreases cerebral blood flow17 and brain 

stem reflexes disappear at core temperature 

of lower than 28ºc.27 The effects of 

hypothermia on kidneys are not known yet 

and a study on newborn rabbits showed a 

decrease in renal perfusion and glomerular 

filtration rate.28 Therefore, further studies are 

needed to establish the effects of hypothermia 

on neonatal kidney.29 While all 

aforementioned causes can lead to neonatal 

death and associated with neonatal 

hypothermia the direction of causality is 

unclear.30  

Complications related to this event can place 

a heavy burden on limited health resources. 

Some local reports from different parts of 

Iran revealed neonatal hypothermia amongst 

major health problems, yet there is not 

adequate information about this health 

problem in Iran.31 Also, no adequate global 
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statistics are available on the prevalence of 

neonatal hypothermia. Results of a study in 

Iran showed that nursing care related to 

prevention of neonatal hypothermia is far 

from standards. This can be attributed to 

carelessness of health providers, deficiency 

of training and shortage of facilities and 

equipments.32 

This review consolidated the findings of 

research on prevalence of neonatal 

hypothermia in Iran for the purpose of 

guiding future policy and research efforts. 

 

Materials and Methods 

In this study all Iranian articles from 2000-

2013 were reviewed in three Persian 

databases including IranMedex, SID, IranDoc 

and two international databases including 

PubMed and Google scholar. Keywords of 

search were “Neonatal” or “Newborn”, 

“hypothermia” or “low body temperature”, 

“Prevalence” or “Incidence” and combination 

of these and “Iran or Iranian”. Articles in 

either English or Persian were considered for 

inclusion. Descriptive or cohort studies were 

also selected if the prevalence of neonatal 

hypothermia in Iran was reported in. Studies 

on the incidence of hypothermia outside 

hospital or after first day of life were 

excluded. Accordingly studies were selected 

in a two-stage process. First the articles were 

searched by title then two of the authors 

independently reviewed the titles and 

abstracts of the electronic database searches 

for any paper that appeared to match the 

inclusion criteria. In this review five articles 

were selected from 934 searched papers, 

since the others were somewhat irrelevant or 

we found duplication of citation in different 

databases (Fig.1). 

 

Results 

From five selected final articles (6491 cases) 

one was prospective cohort and the others 

were descriptive (cross-sectional –

longitudinal). All articles investigated the 

prevalence of hypothermia in newborns 

admitted to hospitals. None reported the 

prevalence of community based neonatal 

hypothermia. Different factors related to 

neonatal hypothermia were mentioned in 

three of the articles. Variables included birth 

weight, gestational age, Apgar score, 

multiparity, temperature of environments and 

the need to neonatal resuscitation (Table1). 

 

Discussion 

The studies reviewed here reported a 

prevalence of neonatal hypothermia between 

7.48% and 53.3% in Iran. The exact 

incidence of neonatal hypothermia in Iran is 

not known because of paucity of studies on 

the subject in different regions of Iran and 

lack of community based studies. However, 

data collected from few hospitals based 

studies in Iran showed a high prevalence, 

although there were variations in different 

regions (Table 1). In Ahwaz (a city in south 

of Iran) a prevalence rate of 7.48% was 

reported in first day of life of newborns while 

a study in another part of Iran (Tehran) 

revealed the incidence rate of about 53% 

among newborn population.33,34,35,37 

Zayeri et al in a study which was conducted 

in 10 provinces of Iran assessed the incidence 

rate and factors associated with hypothermia 

in Iranian newborns in university teaching 

hospitals. They found that approximately one 

third of newborns developed hypothermia 

immediately after birth. In the regression 

analysis, prematurity, low Apgar scores, low 

birth weight, multiple pregnancies, the need 

to cardiopulmonary resuscitation were 

amongst the factors increasing the risk of 

hypothermia. In addition, they found that  
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Figure1. Study selection for review of prevalence of hypothermia in Iranian newborns 
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neonatal hypothermia increased the risk of 

metabolic acidosis, jaundice, respiratory 

distress, hypoglycemia, pulmonary 

hemorrhage and death regardless of 

gestational age or weight of newborns.36 

Sodemann et al reported neonatal 

hypothermia among 8% of neonates during 

12 hours after birth in Guinea-Bissau.38 

Prevalence of neonatal hypothermia within 

90 minutes postpartum was 79% in Uganda.39 

In Nigeria and Zimbabwe this rate was 68% 

and 85%, respectively upon admission of 

newborns.40,41  The incidence of neonatal 

hypothermia is not similar to developed and 

developing countries. In developed countries 

this problem is only seen in high risk 

neonates and outborns36. A study in  

Canada revealed 11.5%-12.5% of very low 

birth weight infants with moderate to severe 

hypothermia.36.42 

In developing countries hypothermia is 

common even in healthy full term infants. 

Kathmandu et al reported that 85% of 

newborns had a rectal temperature of below 

36ºc two hours after delivery.30, 43 

Different cut offs for definition of 

hypothermia has been used in different 

studies which attributed to varying 

prevalence report among studies. This factor 

leads to difficulty in comparing the results. 

Elements such as seasonality, method of 

measuring the temperature (axillary vs. 

rectal), gestational age, weight and 

community or hospital born are other factors 

considered for heterogeneity of studies. 

For example, in a large population based 

study in Southern Nepal 92% of babies were 

born at home and 21,459 of 23,240 babies 

(92.3%) had low body temperature even in 

the hottest season of the year and almost one–

fifth of the babies were hypothermic.2, 44    

In our study, the lower incidence of 

hypothermia in Ahwaz compared to other 

areas of Iran could be due to warm weather in 

that region. It is noteworthy that this study 

which has been published in Persian, unlike 

other studies, measured the newborns’ 

temperature not only at birth but also at 

different hours of the first day of life.35 

However, it is well known that hypothermia 

is a risk factor for neonatal morbidity and 

death even in warm climates30. Our review 

showed that low body temperature in 

newborns is a health problem in maternity 

hospitals of Iran. In addition, hypothermia 

even after stabilization and transport to 

referral hospitals had been reported in some 

studies.45  

Prevention is preferable to treatment for 

reduction of this health problem. WHO 

introduced a practical strategy for controlling 

the newborns hypothermia in developing 

countries.46   

Different methods were used for prevention 

and treatment of hypothermia. One of the 

most effective treatments and available 

methods is Kangaroo Mother Care (KMC). 

Mumbai et al in a randomized controlled trial 

observed the significant effect of KMC in 

reducing the prevalence of hypothermia 

(from 37% to 5.9%).47 

Another prevention method especially in low 

birth weight infants is wrapping the neonates 

in a polyethylene plastic bag. Results of a 

randomized controlled trial carried out in Iran 

showed that wrapping the preterm infants in 

Zip-Kif plastic bags which are easily 

available and inexpensive positively 

influenced hypothermia on admission.48 

Methods of prevention or treatment of 

hypothermia are strongly associated with 

traditional beliefs and medical resources in 

each country.37  

All the aforesaid techniques were usually 

used for premature newborns but the problem 

in Iran includes even healthy full term and 

normal birth weight infants. Additionally, 

there has been limited progress in identifying 
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the optimal approaches in preventing 

hypothermia in low resource settings.2  

Training programs for nursing personnel and 

mothers, implementing KMC care, and 

paying particular attention to WHO clinical 

guidelines are some practical steps which can 

play important role in controlling this health 

problem.36 

 

Conclusion 

Neonatal hypothermia soon after birth is a 

common problem in many countries 

including Iran and is seriously related to 

mortality and morbidity. Lack of studies in 

Iran reveals that the extent and importance of 

this problem are not fully recognized here. 

Therefore, further studies are needed in 

different parts of Iran to enhance the 

awareness of all levels of neonatal care 

workers.  
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