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Abstract 
During the first half hour of their lives, neonates lose body heat rapidly. Promoting heat retention 

as well as allowing heat to reach the baby would benefit and help initiate neonatal 

thermoregulation earlier. There is limited research on alternative materials for effective 

thermoregulation of neonates. Prior to being placed under a radiant heater or incubator, babies 

are wrapped in a, typically cotton, blanket. The blanket not only provides the baby with comfort, 

but also helps it minimally retain heat and allow heat to permeate the surface. Emergency foil or 

Mylar blankets retain heat completely, but do not allow heat to penetrate them. Testing the 

normal blankets and the emergency blankets will provide for a temperature range to achieve 

better regulation of heat. In other words, an ideal amount of heat being lost per minute that will 

promote neonatal thermoregulation while at the same time allow the neonate to lose a little bit of 

heat to further encourage the regulation of body heat. Through the interweaving of the cotton and 

the Mylar blankets, a more efficient temperature control will be established. The foil blanket 

retained the heat, and the cotton blanket allowed heat in, providing for a balance that will 

promote neonatal thermoregulation during the first half hour of life. The ability to hasten the 

regulation of heat loss and heat gain will efficiently higher the chances of the survival of the 

neonate. The results indicate that the design of the blanket retained heat well, but had the same 

heat loss as the foil blanket, which is an indicant that the cotton blanket did not allow 

environmental influence. Therefore, the heat retention was adequate, but heat loss was not. 
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affected by the amount of brown adipose tissue it has, the cardiovascular system and amount of 

heat loss that is permitted to take place from its body surfaces (Jones, 1977). Most premature 

infants are born with less or underdeveloped brown adipose tissue, which serves for an even 

higher probability of heat loss. Brown adipose tissue is one of two types of fat tissue, the other 

type being white. Generating body heat is the primary function of the tissue, so that the newborn 

does not shiver. About 5% of the neonate’s body mass is made of brown adipose tissue. It is 

located on the back, along the upper half of the spine and around the scapular area. Although the 

brown adipose tissue helps generate heat for the neonate, it does not initiate neonatal 

thermoregulation, but does play a key role in helping the baby regulate its body heat. 

 

Neonatal Thermoregulation 

The baby has no control over how much brown adipose tissue it has, so it is the responsibility of 

their caregivers to provide them with adequate heat sources. Thermal regulation is an important 

part of energy expenditure, especially for low birth-weight infants or preterm newborns 

(Hurgoiu, 1992). It has been demonstrated that delivery rooms kept at a temperature higher than 

26 degrees Celsius also helps stimulate neonatal thermoregulation.  In the initial minutes 

following birth the rate of fall of deep body and skin temperatures are about 0.1 degrees Celsius 

per minute and 0.3 degrees Celsius per minute, respectively (Adamsons, 2006). The heat loss a 

neonate experiences after birth calculates to almost 5 times more than an average adult’s heat 

loss. Initial heat loss was due principally to evaporation, and whether or not establishment of 

breathing would be irregular or delayed if the initial cold stress was reduced. Heat loss due to 

radiation and convection together was twice that from evaporation. Wet infants exposed to room 

air lost nearly five times more heat than those who were dried and warmed (Dahm & James, 
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Materials 
Supplies Equipment 

Cotton Gerber® Thermal Baby Blankets 
Emergency Baby Foil Blanket 
Water Bottle 
Medical tape 
Masking Tape 
 

LabPro Sensor Device 
LoggerPro software 
Heat Probe 
 

 



Procedure 
Prior to running test, the blanket must be assembled. To begin assembling the blanket, 

acquire a cotton blanket and a foil blanket. The foil must then be cut into 1 inch strips. Then, 1 

inch cuts should be made on the cotton blankets, each an inch apart from the others. After the 

strips have been cut, and the slits have been made, the strips need to be weaved into the cotton 

blanket, to create a weave pattern (See Figure 7).  

 

      Figure 7 – Weaving pattern of blanket 

The primary step in the testing is to acquire a hot water bottle and temperature probe.  

Select a drill bit that has the same diameter as the temperature probe. Drill a hole in the top of the 

hot water bottle and insert the temperature probe. Fill the hot water bottle with water heated to 

40°C. Attach the other end of the temperature probe to the LabPro sensor device, and attach the 

LabPro sensor device to a computer that has the LoggerPro software installed. Assure that the 

temperature reads 40.0°C. Select the ‘Experiment’ tab and then select ‘Data Collection’. Set the 

trials to run for 30 minutes, taking 5 samples per minute, 0.02 minutes apart.  Place the hot water 

bottle into the refrigerator and select ‘Collect’ on the software. Let the test run for 30 minutes. 

Save the results. (See Figure 8) 



Test the other blankets by repeating similarly by re-filling the hot water bottle with 40°C 

water again. Run another trial for 30 minutes. Repeat until 5 trials are recorded. Then run 15 

more trials, but 5 while the hot water bottle is wrapped in a cotton blanket, 5 when it is wrapped 

in the foil blanket, and 5 when it is wrapped in the novel blanket. It is essential to save all the 

data.  

 

Figure 8 – General set-up of testing 

The data must then be put into Microsoft Excel, and find the averages for each ending 

blanket’s ending temperature. Taking this, run the SPSS software, and run a Tukey HSD, 

Greenhouse-Geisser, and Wilks Lambda test in order to analyze the significant differences 

between temperature changes, and overall heat retain ability of the blankets.  

 



Data 

Figure 9

Figure 9 
 
 
Figure 10

 
Figure 10
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Figure 11 

 

Figure 11 indicates the difference in the averages between the trials. The Sig. being less than 0.5 
indicates a significant difference between tests. 

 

 

Figure 12

 

Figure 12 indicates the differences in the averages between each of the trials and how they 
altered between blankets. The Sig. indicates a difference between trials.  

 



Figure 13 

 

Figure 13 indicates a representation of the results found by running a Tukey HSD test. Groups 1 
and 2 show the statistical differences presented by the data. Group 1 indicates a difference for the 
control. Group 2 shows minimal differences between the cotton, novel, and mylar run tests.  

 

Data Analysis 

Overall the results indicated that using a blanket retained heat more efficiently. The 

cotton blanket lost more heat than the mylar and novel blanket, but there was little difference 

between the novel and mylar blanket in terms of heat loss. Nonetheless, the mylar and novel 

blankets lost less heat than the cotton blanket. The mylar and novel blankets’ ending 

temperatures were very similar.  



Conclusion 

Overall the results demonstrated that the use of a blanket proved more effective than no 

blanket use at all. The mylar and novel blankets lost less heat than the cotton blanket, but there 

was minimal difference between the novel and mylar blanket in terms of heat loss. The mylar 

and novel blankets’ also had very similar ending temperatures. 

The results indicate that there was a significant change in temperature when the blankets 

were used; meaning heat was more efficiently retained. However, there was little variance 

between the blankets themselves. The Wilks Lambda test showed a significant difference 

between the groups.  Greenhouse Geisser test confirmed that both sub factors, time and type are 

different. The Tukey test showed the difference between in recorded data between blankets. 

Nonetheless, the novel blanket design retained heat at an equal rate as the foil blanket. The 

cotton blanket retained less heat than both the foil and novel blankets. Ultimately, the downside 

is that the foil blankets do not permeate heat adequately, whereas the novel blanket provides 

ventilation that will allow the heat to get through. 

The flaws in the procedure include various aspects that could have been done differently. 

It was an option to design various novel blankets to determine which one best retains heat, but 

also allows heat to be retained, and strive for that median between the cotton and foil blanket. 

The median would present a more efficient balance. The neonate’s heat would be retained more 

efficiently than with the cotton blanket, and since there would be more ventilation, the heat 

would also have a greater means to escape, rather than like in the novel blanket used in the 

experiments, which had miniscule air pockets.  

The blanket was also not tested on any infants. However, the fact that it was tested in the 

refrigerator, which allowed for greater temperature changes provided more efficient results.  
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