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Dr Anne Hansen is the Medical Director of the Neonatal Intensive
Care Unit and Associate Chief of the Division of Newborn Medicine
at Boston Children’s Hospital. With her colleagues, Dr Hansen has
developed and tested a low cost, non-electrical warming mattress
called the ‘Dream Warmer’ to help prevent and treat neonatal
hypothermia in countries with limited medical resources. Her
team has conducted extensive testing in Rwanda with results
demonstrating that this medical device is safe, effective and ready
for use on a wider scale.

Neonatal Hypothermia
Neonatal hypothermia occurs when
a newborn baby’s body temperature
drops below 36.5°C, and brings with it
the risk of serious adverse effects on the
baby’s health and even death. Babies
who do survive may suffer from stunted
growth, which can also impair brain
development. While the ability to keep
babies warm is taken for granted in
rich countries, this can be surprisingly
challenging in low and middle-income
countries (LMIC), resulting in widespread
neonatal hypothermia. Something of
a silent killer, neonatal hypothermia is
estimated to contribute to around 40%
of, or one million baby deaths each year
in LMIC.
Sick and premature infants are more
likely to be affected. These babies rely
on external heat sources to maintain
a normal core body temperature. For
preterm babies, it may take weeks to
months for them to be able to maintain
a normal temperature on their own. In
countries with good medical resources,

at-risk babies are placed in incubators
or on warming tables. However, in LMIC
these resources are often not available;
neonatal hypothermia is estimated to
occur in up to 85% of babies receiving
hospital care in LMIC.
Dr Anne Hansen is the Medical Director
of the Neonatal Intensive Care Unit
and Associate Chief of the Division of
Newborn Medicine at Boston Children’s
Hospital. She has spent over a decade
working with medical professions
in Rwanda and through this work,
recognised the overwhelming need for
better neonatal care and treatment of
hypothermia in LMIC.
Current Interventions
Currently, the World Health Organization
recommends that Kangaroo Mother
Care (KMC) should be used to provide
heat for low birth weight infants. This
method involves placing the baby
directly on a family member’s chest
(usually the mother’s) using direct skinto-skin contact to provide warmth, as a
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mother kangaroo would do for the ‘joey’
in her pouch. This method is low cost
and effective, also helping with bonding
and milk production.
Dr Hansen fully supports this method as
the gold standard for thermoregulation.
She also acknowledges that mothers
need to be supported to succeed at KMC
because it heavily relies on the mother
to provide a continuous source of heat
over a potentially long period of time.
There are scenarios in which KMC does
not provide sufficient heat, and when
the mother cannot be available for KMC
due to illness or the need to conduct
incompatible activities. In addition, if
a baby is unwell, he or she may require
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medical examinations or interventions during which KMC
would be difficult or infeasible. In response to these challenges
to KMC, Dr Hansen and her colleagues looked to develop a low
cost, non-electric warming device.
The team initially undertook a review to see if any adequate
products were already in existence. They identified
two neonatal warming devices, and these had similar
specifications. However, several issues were identified involving
preparation, cleanliness, compatibility with KMC, ability to
access an infant for assessment or treatment, and finally, cost.
Dr Hansen and her colleagues realised that to overcome these
deficiencies they needed to develop and test a new product.
This led to their collaboration with the Rwanda Ministry of
Health to design and test an infant warming device.
Dream Warmer
Dr Hansen and her colleagues developed the Dream Warmer,
a reusable mattress that is low cost and does not require
electricity, operating similarly to a heating pad. The warmer is
made of a wax phase change material that changes from liquid
to solid at skin temperature. This plastic-encased, wax-based
mattress is placed in a thermos of hot water for around 30
minutes until the wax is melted, and then into an insulating
sleeve. Once the temperature indicator shows that it is at a
safe temperature to be used, the baby can be placed directly
on it like a mattress, or it can be wrapped around the baby’s

back during KMC to provide additional heat. It stays at skin
temperature for around 6 hours.
Unlike other warmers, the Dream Warmer allows medical staff
and parents easy access to the baby, and because it has no
attached fabric, it can be cleaned and reused even in settings
without diapers or washing machines. The mattress is easy to
prepare, clean and maintain; simple instructions are provided
on the insulating pad and thermos to ensure comprehension
even by those with low literacy skills. It can also be used in
the delivery room for neonatal resuscitation, on transport to a
higher level of care, or in the home setting.
Promising Results for Dream Warmer
Initially, the team undertook two pilot studies to test the safety,
efficacy and feasibility of using the Dream Warmer. This testing
took place in rural Rwandan hospitals and health centres where
resources are often limited. In the first pilot study, published in
2018, the Dream Warmer was used on 102 different occasions
with a total of 33 hospitalised infants who were either
hypothermic or at risk of developing hypothermia based on
their low birth weight. These early results were very promising:
hypothermia was corrected in 95% of cases and prevented in
100% of at-risk infants.
In 2019, Dr Hansen and her team published the results of a
second pilot study, this time in the health centre setting, and
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included interviews with mothers and
nurses to understand their experiences
with the warmer. Mothers reported
that the warmers worked well and they
liked being able to remain close to their
babies and continue to breastfeed.
Nurses reported that the warmer
allowed good access to the baby and
was beneficial for resuscitation. Both
caregivers and nurses found the warmer
intuitive to use and effective in keeping
babies warm.
The biggest concern that was reported
by some nurses was that they found
the preparation time challenging. Dr
Hansen has built this feedback into
educational materials, emphasising
the value of preparing the warmer in
advance. In addition, after multiple uses,
the research prototype warmers showed
some signs of wear and tear leading the
research team to find stronger materials
and manufacturing techniques as they
move to commercially available devices.
Building on Success
Following these two successful trials,
Dr Hansen and her team brought the
Dream Warmers to ten hospitals in
a phased approach called a ‘cluster
randomised stepped wedge’ study

design. This approach was chosen
because it is more robust and efficient
for introducing a novel intervention
in multiple sites in a low resource
setting compared to the more common
method in which all sites implement
the intervention simultaneously. The
researchers compared data obtained
before and after introduction of
the warmer, which from an ethical
perspective avoided the need to deny
infants use of the warmer once it was
available. All infants were eligible to use
the intervention if they either had, or
were at risk of hypothermia based on
low birth weight.
As with the previous studies, mothers
were encouraged to use KMC alongside
Dream Warmer. The primary outcome
was the infants’ temperature, assessed
by a nurse every 30 minutes until it had
returned to normal, and then hourly.
The secondary outcomes were survival
to discharge, safety and feasibility.
Throughout the study period, 464
babies used the warmers on a total
of 892 different occasions. In around
half of these encounters, the warmer
was being used by low birth weight
infants. The results were once again
very positive with the primary outcome
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showing that when the Dream Warmer
was used, 79% of babies achieved
euthermia (normal temperature),
compared to 59% without. Interestingly,
infants who did not use Dream Warmer
also experienced an increase in rates of
euthermia. A potential explanation is
that this study increased the awareness
of hypothermia, leading to the improved
use of other interventions such as KMC
and hats to improve the temperature of
at-risk babies.
In terms of the secondary outcomes,
mortality rates were much lower in
those who had used Dream Warmer at
least once; specifically, those who used
the warmer had a mortality rate one
third that of those who never used the
warmer. Regarding safety, there were
no adverse side effects such as burns,
rashes or other skin irritation. Feasibility
was also very good, with nurses having
no instances of incorrect preparation,
usage or cleaning of the warmer. The
only problem noted was some minor
leaking of wax on the inside layer of
the plastic mattress (but with no wax
leaking outside of the mattress).
Future Implementation of Dream
Warmer
This was the first time a large-scale
study had assessed a low-cost infant
warming intervention. Overall, the
Dream Warmer demonstrated good
effectiveness, safety and feasibility,
having undergone over 1,000 uses
across all three studies. No adverse
safety effects were identified and
the warmer left only 8% of babies
hypothermic. ‘Based on our extensive
testing, we now have very strong
evidence to support using the Dream
Warmer on a wider scale. We are
confident that this frugal technology
will be an invaluable addition to the
treatment of hypothermia in LMICs.
With the appropriate equipment,
neonatal hypothermia is a preventable
condition and should be a key focus to
reduce neonatal mortality and ensure
that these vulnerable patients not only
survive but thrive’ says Dr Hansen.
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