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Executive Summary

This report presents the results of a baby sleeping bag product comparison of the Merino Kids™ 
Go Go Bag™ - Newborn Baby Sleep Bag and the polyester ‘microfleece’ Halo® SleepSack®. The 
Merino Kids newborn sleeping bag is comprised of one layer of a flat-knitted superfine natural 
merino fabric and one layer of flat-knitted cotton, while the Halo sleeping bag is a thicker three-
thread synthetic fleece fabric (often referred to as ‘polarfleece’). The comparison was of product 
properties that influence the thermophysiological comfort of sleeping infants, in other words how 
the products affect the ability of the baby’s body to manage heat and moisture to maintain its 
normal thermal balance.

The sleeping bags are directly comparable 
as they are intended for the same use: i.e. 
designed to be worn by newborn babies 
over sleepwear to take the place of top 
sheets, blankets and comforters which 
can cover a baby’s head. Head covering is 
identified as a risk factor of Sudden Infant 
Death Syndrome (SIDS) and the American 
Academy of Paediatrics recommends the use 
of baby sleeping bags as a safer alternative to 
lose bedding. 

Anecdotal evidence from parents who use 
merino sleeping bags with their children 
suggests that merino offers very good 
thermophysiological comfort in use. Parents 
report that their babies sleeping in merino 
sleeping bags stay drier and sleep better 
through the night without becoming hot and 
sweaty. They comment that with polyester 
sleeping bags their babies had woken hot 
and clammy, and some developed a heat 
rash. The issue of overheating the baby is of 
concern because the American SIDS Institute 
asserts that it may increase their risk of SIDS. 
This study seeks to quantify the properties 
of sleeping bags to confirm if the objective 
properties of the materials relate to the 
reported differences. 

The growing interest in using natural products 
also favours merino over synthetic fibre 
types. Merino wool, as used in the Merino 
Kids sleeping bag, is a naturally-sourced 
renewable fibre resource – re-growing on the 
sheep after shearing. Polyester micro fleece is 
a synthetic material derived ultimately from 
non-renewable petrochemical sources. 

• The Merino Kids sleeping bag was found 
to have moisture vapour absorption that is 
over 80 times higher than the Halo sleeping 
bag. This means that the baby would be less 
likely to get damp (due to condensation 
of perspiration inside the sleeping bag) in 
areas where moisture vapour transmission 
is restricted, such as between baby and 
mattress. 

• The Merino Kids sleeping bag has lower air 
permeability but the same moisture vapour 
transmission as the Halo sleeping bag. This 
means that the baby is better protected from 
chilling due to unavoidable air movement 
from convection (loss of warm air around the 
body) and drafts, while still allowing moist air 
to be dispersed. 

• The Merino Kids sleeping bag has lower 
thermal resistance than the Halo sleeping 
bag, but this is a result of its different fabric 
structure and not a fibre-related effect. The 
lower thermal resistance means that the 
baby is less likely to overheat in the Merino 
Kids sleeping bag. 

The high thermal resistance of the Halo 
sleeping bag is only likely to be of value 
in stable cold environments. If the room 
temperature rises the Halo sleep slack might 
result in the baby becoming uncomfortably 
hot and damp because of its low moisture 
vapour absorption, whereas the better 
moisture management behaviour of the 
Merino Kids sleeping bag is likely to be 
beneficial to comfort in all circumstances, 
including nursery room temperature 
fluctuations and air movement from opening 
doors, windows, drafts and heating and 
cooling systems. 

The scientific literature regarding sleeping 
comfort for adults and infants using wool 
bedding was also reviewed. In all pertinent 
trials the benefits of wool bedding were 
demonstrated, i.e. better temperature and 
moisture management under wool than 
under synthetic fibre products, leading to 
more restful sleep. 

The above-mentioned thermophysiological 
comfort test results and sleeping comfort 
findings, combined with the low flammability, 
volatile absorption properties and non-
irritant properties of merino wool indicate 
that it is the ideal fibre type to use in infant 
sleeping bags. 
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RESULTS AND DISCUSSIONS

 

Test results for two commercial infant sleeping bags

The fabric weight and thickness reflect the 
differing fabric constructions of the two 
products. The Merino Kids baby sleeping 
bags higher weight and lower thickness are 
a result of it comprising of two layers of a 
flat-knitted plain single jersey fabric, while 
the Halo sleep sack is a lighter, thicker ‘three-
thread fleece’ fabric (often referred to as 
‘polar-fleece’). The density of the two fabrics 
can be calculated from these data, and for 
the Merino Kids sleeping bag, it is 0.191g/
cm3, while for the Halo sleeping bag, it is 
0.059g/cm3. These results further highlight 
the fundamental difference between the two 
fabrics used: the very porous, high structure 
achieved by the three-thread fleece fabric 
used for Halo, and the more solid structure 
achieved by the single jersey fabric used for 
the Merino Kids Go Go Bag.

The Merino Kids sleeping bag has lower 
thermal resistance/tog rating and higher 
thermal conductivity than the Halo sleeping 
bag. This is almost certainly simply an 
outcome of the higher thickness of that 
product, as thermal resistance in fabrics is 
largely a function of how much air is trapped, 
and a thick, lower density fabric contains 
more air than a thinner, denser fabric.
It is overly simplistic to focus on thermal 

WEIGHT AND THICKNESS

MOISTURE VAPOPUR 
TRANSMISSION AND 
ABSORBTION

THERMAL RESISTANCE AND 
CONDUCTIVITY

resistance or tog rating alone. Tog is routinely 
used to specify simple bedding products for 
adults (e.g. blankets and comforters), but 
baby sleeping bags more closely resemble 
clothing, so other factors have significant 
influence. In a stable temperature cold 
room the higher tog rating of the Halo 
sleeping bag would be valuable, but if the 
room temperature rises it might result in 
the baby becoming uncomfortably hot and 
damp because of its low moisture vapour 
absorption. These parameters are discussed 
in the following sections.

Both fabrics have almost the same moisture 
vapour transmission (MVT), while the Merino 
Kids sleeping bag has moisture vapour 
absorption (MVA) that is approximately 
80-times greater than the Halo. The MVT 
result is noteworthy given the very much 
higher density of the Merino Kids sleeping 
bag. This is explained by its far higher moisture 
vapour absorption and consideration of 
the mechanisms by which moisture vapour 
moves through a fabric. 

Moisture vapour can pass through a fabric by 
moving directly through the empty spaces 
between fibres and yarns, but also through 
fibres by absorption (uptake) at the inner 
surface and desorption (release) at the outer 
surface. Both mechanisms operate for the 
Merino Kids sleeping bag, while the non-
absorbent nature of polyester means that 
only the former mechanism operates for the 
Halo sleeping bag. Effectively the absorbent 
nature of merino wool compensates for the 
lower porosity of the Merino Kids fabric. If 
the Halo fabric was the same density as the 
Merino Kids fabric it would have very low 
MVT. 

High MVT is beneficial to thermophysiological 
comfort as it helps to prevent high humidity 
under garments or bedding, which can lead 
to condensation of this moisture in the fabric 
or on the body. In this circumstance minor 
discomfort can result from clamminess, but 
it is possible for subsequent evaporation of 
the condensed liquid moisture to lead to 
chilling. Also, the presence of liquid moisture 
condensed in the fabric structure reduces 
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Air permeability is the extent to which air 
can pass through a fabric. The Merino Kids 
sleeping bag has 58% lower air permeability 
than the Halo sleeping bag, as would be 
expected given its higher density. This lower 
permeability will help to reduce heat loss by 
convection, i.e. the upwards movement of 

AIR PERMEABILITY

COMBINED EFFECTS

As can be seen from the discussion above, the 
influence of the various factors can be complex, 
and when assessing the likely performance of 
an apparel or bedding system they should not 
be considered in isolation of other factors. 
One particular combination of parameters that 
should be highlighted here is the combined 
effect of air permeability and moisture vapour 
transmission. It is notable that the Merino 
Kids sleeping bag has high MVT yet low air 
permeability, while the Halo sleeping bag 
has high MVT but with high air permeability. 
It appears that the Halo sleeping bag is 
moisture vapour permeable simply because 
it is highly porous, whereas the Merino Kids 
sleeping bag is less porous but still allows the 
transmission of moisture vapour. This intrinsic 
‘breathability’ of the merino fibre, and hence 
the Merino Kids sleeping bag, would better 
allow moist air to move away from the body’s 
micro-environment, preventing dampness 
and potentially chilling, while keeping the 
warm air around the body from escaping via 
convection.

In the product comparison reported here, clear differences in thermophysiological 
comfort-related performance have been identified between the Merino Kids baby 
sleeping bag and polyester Halo sleeping bags. While the Halo sleeping bag had 
substantially higher thermal resistance, this is only of benefit when environmental 
conditions call for high levels of insulation and remain constant.

The Merino Kids sleeping bag had much higher moisture vapour absorption, 
approximately equal moisture vapour transmission and much lower air 
permeability, all of which indicate a much more sophisticated level of ‘breathability’ 
of the merino system, with it likely to be better at transferring moisture away from 
the baby while reducing convective heat loss and mitigating the chilling effect of 
drafts. 

These test results, coupled with the outcomes of previous research into 
sleeping comfort and the well-known low flammability and volatile absorption 
properties of wool indicate that merino is an ideal material from which to 
construct sleeping bag bedding systems for infants. 

CONCLUSIONS
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the insulation properties of the fabric, by 
replacing highly insulating air with much less 
insulating water. 

In situations where the outside environment 
is not conducive to MVT, such as when an 
impermeable synthetic fibre does not absorb 
moisture well, and baby can overheat. Merino 
fibre absorbs and releases moisture to reduce 
the risk of baby outer layer is present, MVA 
becomes particularly important. If moisture 
cannot be transferred to the outside it must 
be absorbed into the fibres, or it will build up 
and condense as liquid. Considering the baby 
sleeping bag situation, there are no additional 
bedcovers used, so MVT is not restricted 
through the upper and side surfaces of the 
system. However, the cot or mattress restricts 
downward MVT, so the 80-times higher MVA 
of the Merino Kids sleeping bag is likely to 
help maintain dryness and comfort under 
the baby.

warm air inside the garment away from the 
baby, passing through the fabric to the outside. 
It will also reduce the cooling effect of other air 
movement in the environment, such as drafts 
from opening doors and air conditioning.

Merino Kids Sleep Bag


