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Background

Prevalence of hypothermia 
in newborn

Laptook AR. BMC Med. 2013 Feb 7;11:24.
Thomas JC. JAMA Netw Open. 2023 Jul 3;6(7):e2323824.
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Weiner GM, Zaichkin J. NRP Textbook. 2021;8th ed:213–33.

Standard Recommendations for preterm infants At our center

Preheat radiant warmer

Room temperature 23-25 ˚ C

Put a cap on baby’s head

Pre-warm transport incubator

Additional steps for babies GA <32 week

• Use a thermal mattress 
• Wrap the baby in plastic bag or wrap

Background



Commercial Thermal Mattress
• Sodium acetate anhydrous 

and Hydroxyethyl cellulose
• Warm in 1 minutes 

(39.5-40.5 ˚C)
• Warm up to 2 hours
• Single-use, expensive, and not 

widely available in Thailand

Transwarmer Infant Mattress. Life-Assist. 
Niche Infant Warmer Mattress. Niche Office Solutions.

DeRoyal Infant Transport Mattress. CIA Medical.

Background

$36.66
(1,236 THB)

£51.35
(2,247 THB)

$51.35
(1,732 THB)



Hypothesis

• Does the use of a locally developed hydroxyethyl cellulose 
gel-based thermal mattress reduce the incidence of 
hypothermia in preterm newborns compared to standard 
thermal care?



Objectives

• To evaluate the efficacy of a Gel-based thermal mattress in 
preventing hypothermia in preterm

• To assess complications from using the Gel-based thermal 
mattress such as hyperthermia and skin burn 



Gel-based thermal mattress production & Quality control
• Heating the gel in an 800-watt microwave for 1.5 min achieved 

the target temperature range (38–42°C) for about 20 min
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Methods

Surface Temperature vs. Time at Different Room Temperature



Methods

Study design
• Single-blinded, randomized comparative study
Inclusion criteria
• Preterm infants with gestational age ≤35 weeks
Exclusion criteria
• Not resuscitated on LR/OR
• Prenatal anomalies
• Parental consent unavailable



Methods

Random allocation
• Computer-generated blocked randomization
• Sealed envelopes
• Variable block size randomization (4 to 8)
• Stratified according to gestational age
• ≤32 weeks
• >32 weeks 



At birth

Standard of care, plus warmed 
Gel-based thermal mattress

Methods

Standard of care group Gel-based thermal mattress group

Transport the gel 
with patient

≤32

Resuscitation

Arrived at NICU 
or sick newborn
• Record temperature 

as protocol



Methods

Temperature recording protocol
• Record temperature at birth 
• At NICU or sick newborn 
• Apply continuous rectal temperature monitoring, 

set skin probe at abdomen (36.5 °C)
• Record temperature at admission and then record
• Every 15 min (first hour)
• Every 30 min (until 4 hours)

• If rectal temp > 37.5 °C or > 0.5 °C/hour, remove the gel
• Assess skin burns hourly



Outcomes

Primary outcomes
• Incidence of hypothermia on admission 
Secondary outcome
• Admission rectal temperature (°C)
• Incidence of complications: hyperthermia, skin burns, 

hypoglycemia, respiratory distress syndrome, metabolic 
acidosis, necrotizing enterocolitis, severe intraventricular 
hemorrhage (grade III–IV), death before discharge



Statistical Analysis

Comparative analysis
• Categorical data analyzed with Chi-square or Fisher’s exact test
• Continuous data analyzed with t-test or Mann-Whitney U test
• Intention-to-treat analysis applied



Sample size

• Based on meta-analysis
• 27% hypothermia reduction (RR 0.73, P = 0.01)
• Estimated hypothermia: 90% (control), 65.7% (intervention)

• α = 0.05 (two-sided), β = 0.2 (power 80%)
• Required N = 42/group
• With 10–20% dropout

Liu Y. TMR Integr Nurs. 2018;2(3):132–40.

N = 50/group



101 Eligible infants
24 were excluded • 8 not resuscitated in LR/OR

• 9 prenatal anomalies
• 7 unavailable for consent 

Between Oct 2023 – April 2025

Results

N = 77

GA ≤32 weeks (N = 43) GA >32 weeks (N = 34)

Gel-based thermal 
mattress

N = 23

Standard of care
N = 20

Analysis N = 77

Gel-based thermal 
mattress

N = 17

Standard of care
N = 17

Randomization

Follow up complications until discharge 



Baseline CharacteristicsBaseline Characteristics

Characteristics
Gel-based thermal mattress 

(N = 23)
Standard of care 

(N=20)
p-value

Gestational age (weeks)* 31.1 ± 1.8 31.5 ± 1.9 0.511

Birth body weight (grams)* 1579.1 ± 294.4 1424.5 ± 390.7 0.147

Male sex (%) 11 (47.8%) 11 (55.0%) 0.639

Cesarean section (%) 16 (69.6%) 17 (85.0%) 0.294

Room temperature (˚C)** 24.7 (23.8–25.2) 24.0 (23.2–25.0) 0.134

Maternal chorioamnionitis (%) 3 (13.0%) 1 (5.0%) 0.610

Maternal temperature(˚C)** 36.9 (36.7–37.2) 36.9 (36.7–37.0) 0.612

Gestational age ≤32 weeks

* Values are reported mean ± SD 
**Values are reported as median (IQR)



Baseline CharacteristicsBaseline Characteristics

Characteristics
Gel-based thermal mattress 

(N = 17)
Standard of care 

(N=17)
p-value

Gestational age (weeks)** 34.1 (33.4–34.4) 34.1 (33.6–34.9) 0.324

Birth body weight (grams)* 2006.5 ± 277.6 2121.2 ± 390.8 0.331

Male sex (%) 9 (52.9%) 7 (41.2%) 0.492

Cesarean section (%) 10 (58.8%) 13 (76.5%) 0.271

Room temperature (˚C)* 25.0 ± 1.5 °C 24.6 ± 1.0 °C 0.454

Maternal chorioamnionitis (%) 0 (0%) 1 (5.9%) 1.000

Maternal temperature(˚C)** 36.5 (36.5–37.0) 36.8 (36.6–37.0) 0.070

Gestational age >32 weeks

* Values are reported mean ± SD 
**Values are reported as median (IQR)



Baseline CharacteristicsPrimary Outcomes

Gel-based thermal mattress 
(N = 23)

Standard of care 
(N=20)

p-value

5 (21.7%) 18 (78.3%) < 0.001

Gestational age 
≤ 32 weeks

Gel-based thermal mattress 
(N = 17)

Standard of care 
(N=17)

p-value

2 (11.8%) 8 (47.1%) 0.024

Gestational age 
> 32 weeks

Incidence of Hypothermia on admission
• 17.5% of infants in the gel-based thermal mattress group 

compared to 70.3% in the standard care group (p < 0.001)



Baseline CharacteristicsSecondary Outcomes

Secondary outcomes
Gel-based thermal 
mattress (N = 23)

Standard of care 
(N=20)

p-value

Admission rectal temperature (˚C)* 36.7 ± 0.6°C 35.9 ± 0.7°C < 0.001

Hyperthermia from birth to admission (%) 1 (4.3%) 1 (5%) 1.000

Skin burn (%) 0 0 -

Hypoglycemia (%) 4 (17.4%) 2 (10%) 0.669

Metabolic acidosis (%) 3 (16.7%) 4 (33.3%) 0.392

Respiratory distress syndrome (%) 6 (26.1%) 4 (20%) 0.639

Necrotizing enterocolitis (%) 1 (4.3%) 0 (0%) 1.000

Intraventricular hemorrhage grade III-IV (%) 1 (5.6%) 0 (0%) 1.000

Death before discharge (%) 0 (0%) 1 (2.3%) 0.465

Gestational age ≤32 weeks

* Values are reported mean ± SD 



Baseline CharacteristicsSecondary Outcomes

Secondary outcomes
Gel-based thermal 
mattress (N = 17)

Standard of care 
(N=17)

p-value

Admission rectal temperature (˚C)* 36.8°C (36.7–37.2°C) 36.6°C (36.1–36.8°C) 0.022

Hyperthermia from birth to admission (%) 0 0 -

Skin burn (%) 0 0 -

Hypoglycemia (%) 1 (5.9%) 1 (5.9%) 1.000

Gestational age >32 weeks

* Values are reported as median (IQR)



Discussion

Gel-based thermal mattress
• Reduce the incidence of 

hypothermia on admission 
Especially in the more 
vulnerable ≤32 weeks group 

Gestational age ≤ 32 weeks Gestational age > 32 weeks

21.7%

78.3%

11.8%

47.1%

Incidence of Hypothermia

Group
Intervention
Control



Discussion

Gel-based thermal mattress
• Maintained higher 

admission temperatures 
in both groups

Gestational age ≤ 32 weeks Gestational age > 32 weeks

36.8°C (36.7–37.2°C)
36.6°C (36.1–36.8°C)

36.7 ± 0.6°C 35.9 ± 0.7°C

Admission Rectal Temperature Group
Intervention
Control



Gestational age ≤ 32 weeks

P = 0.239

P = <0.01

P = 0.589

P = <0.01

Discussion

Temperature stability across five time points

Gestational age > 32 weeks

• The gel-based thermal mattress helps stabilize body temperature overtime



Group
GA 

(weeks)
Birth 

weight (g)
Maternal 

Temperature
Admission 

Temperature
Onset, 

Temperature

Standard care 29+3 1330 37.8 °C 36.5 °C At birth, 38.0 °C

Gel-based 
thermal mattress

29+3 1120 37.8 °C 37.0 °C At birth, 38.1 °C

Hyperthermia 

• Two cases of hyperthermia occurred at birth

• The gel-based thermal mattress should be used with caution 
in maternal fever, especially in GA ≤32 weeks

Discussion



The gel-based thermal mattress is an effective and safe method 
for preventing hypothermia in preterm infants

Effectiveness
• Reduce hypothermia in preterm infants
• Maintain better admission temperatures
Safety 
• No skin injuries and no increase in hyperthermia observed  

Conclusion



Recommendations
• Conduct multicenter studies with long-term follow-up
• Assess cost-effectiveness for low-resource use
Clinical implication
• The Gel-based thermal mattress should be considered for 

hypothermia prevention in preterm infants

Conclusion



• NICU and Sick Newborns nursing staff
• Department of Pediatrics, Faculty of Medicine, H.R.H. Maha 

Chakri Sirindhorn Medical Center, Srinakharinwirot University
• Pediatric resident colleagues
• All patients and their family
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Methods

Gel-based thermal mattress production

• Dissolve 5 g HEC in 250 mL warm 
water, stir until fully mixed

• Repeat to make a total of 750 mL
• Pour into a 25 × 35 cm BPA free 

heat-safe plastic bag and seal
• Wrap in disposable non-woven 

fabric before use



Methods

The gel-based thermal mattress

• Reusable 
• 3-month shelf life

Production cost 
• 30 Thai baht/piece 



Methods

Gel-based thermal mattress surface temperature

• After 3 months of re-use
• the gel-based thermal 

mattress still reached target 
temperature, maintaining 
warmth for 15 minutes



Methods

Preparation of a warmed gel-based thermal mattress

Heat in 800-watt 
microwave for 1.5 min

Keep the gel in a heat-insulation 
bag then brings to LR/OR

Wrap the gel in a 
disposable non-woven 
fabric to prevent infection



Methods

Target temperature of thermal mattress 

Carmichael A. Arch Dis Child Fetal Neonatal Ed. 2007;92(1):F44–5.

• The 38–42°C target temperature was based on Carmichael 
et al., who demonstrated commercial thermal mattress 
effectiveness and safety for neonatal rewarming

• Mimics physiological skin-to-skin contact 
• Temperatures >42°C risk burning



Methods

Surface temperature measurement tool

Testo 0560 1109 Mini Surface Thermometer

Measurement range -50 to +300 °C

Accuracy
±1 °C (-30 to +250 °C)
±2 °C (remaining range)

Resolution
0.1 °C (-19.9 to +199.9 °C)
1 °C (remaining range)



Compare to commercial heat pack

The gel-based 
thermal mattress

The commercial ice 
or heat pack 

VS

• Filled with water and 
Hydroxyethyl cellulose (HEC)

• Filled with water and a chemical 
reactor (ammonium nitrate, 
calcium ammonium nitrate, or urea)

Toxic
Non-toxic, water-soluble 
polymer derived from cellulose

Safe

Color Preservation

Color 

Preservation



Comparison with other studies
• Almeida et al. (2009): Pre-heated gel-based thermal mattresses 

significantly reduced hypothermia in very low birth weight 
infants (52.5% vs. 77.3%, p = 0.01)

• Chawla et al. (2011): Trans-warmer mattresses improved 
admission temperatures (36.2 ˚C ± 0.8 vs. 35.7 ˚C ± 0.8, p < 0.05) 
and reduced hypothermia incidence (34% vs. 57%, p < 0.05)

Discussion

Chawla S. J Perinatol. 2011 Dec;31(12):780–4.
Almeida PG. Adv Neonatal Care. 2009 Feb;9(1):34–9.



Comparison with other studies
• McCarthy et al. (2013): Exothermic mattresses with 

polyethylene bags increased hyperthermia 
(46% vs. 17%, p = 0.09)

• Matthew et al. (2013): Vinyl bags and thermal mattresses 
showed no significant difference in admission 
temperatures (p = 0.6)

Discussion

McCarthy LK. Pediatrics. 2013 Jul;132(1):135–41.
Mathew B. Am J Perinatol. 2013 Apr;30(4):317–22.


	สไลด์ 1: Efficacy of Gel-based Thermal Mattress for Prevention of Hypothermia in Preterm Newborn 
	สไลด์ 2: Background
	สไลด์ 3
	สไลด์ 4
	สไลด์ 5: Hypothesis
	สไลด์ 6: Objectives
	สไลด์ 7
	สไลด์ 8: Methods
	สไลด์ 9: Methods
	สไลด์ 10: Methods
	สไลด์ 11: Methods
	สไลด์ 12: Outcomes
	สไลด์ 13: Statistical Analysis
	สไลด์ 14: Sample size
	สไลด์ 15
	สไลด์ 16: Baseline Characteristics
	สไลด์ 17: Baseline Characteristics
	สไลด์ 18: Baseline Characteristics
	สไลด์ 19: Baseline Characteristics
	สไลด์ 20: Baseline Characteristics
	สไลด์ 21
	สไลด์ 22
	สไลด์ 23
	สไลด์ 24
	สไลด์ 25
	สไลด์ 26
	สไลด์ 27
	สไลด์ 28
	สไลด์ 29
	สไลด์ 30
	สไลด์ 31
	สไลด์ 32
	สไลด์ 33
	สไลด์ 34
	สไลด์ 35
	สไลด์ 36

