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Mattresses 

We spend more time in our bed than on any other piece of furniture. Somewhere around 8 hours 

for sleep each night, more for bed rest when we are sick or recovering from an injury, and while 

relaxing with a good book, our bed becomes our sanctuary. When our bed is comfortable and 

satisfies all of our sleeping needs it should provide a nurturing, comfortable environment that 

allows us to detoxify and rejuvenate physically. When it is properly functioning, our bed will 

keep us warm when the room is cool, yet still allow us to sleep comfortably when the room is 

warm. A restful sleep allows the day's events to be processed for mental and emotional health. 

The central component of our bed is the mattress. When properly set-up and maintained, a 

mattress should provide years of restful sleep. However, the longevity and health of a mattress 

can be negatively impacted by mold growth under certain conditions. Some mattresses are 

constructed with materials such as latex, cotton, sisal, and wool, which can provide a source of 

nutrition for mold growth. Other mattresses constructed of nutrient free materials, (such as 

plastic, polyester or urethane), are also vulnerable to mold growth as nutrient supplying skin cells 

and house dust can build up in the mattress. On their own, whether the mattress contains wool or 

dust, the materials do not produce mold. But if our mattress becomes damp for long enough mold 

and other life forms, such as dust mites, will begin to grow.  

 

Beds can become damp from many sources. Perhaps the most predictable source is from our own 

bodies as we sweat during our sleep. "Adults may produce up to 100 liters of sweat in bed every 

year, which for approximately 8 h/24 is at approximately 30° C and high humidity – an ideal 

fungal culture medium". 
6
 Sweat also contains significant amounts of salts, which can build up 

over time and favor certain types of mold. Other sources may be accidental spills, condensation, 

and/or incontinence. The factors that affect the type of mold growth depend on the nutrients that 

are present, the amount of moisture, salinity, and the temperature. That moisture must then be 

able to continually dry or it will build up to a level where mold growth within the mattress is 

possible.
 

 

Mold growth in our mattress places us into almost direct contact with a daily eight-hour exposure 

to mold spores, fragments, microbial volatile organic compounds (mVOCs) and mycotoxins that 

may have developed in our beds. In many cases, the condition of our bed may be the reason we 

are unable to get a restful night's sleep. Proper set-up, maintenance, and care are important to 

allow moisture from perspiration, accidental spills, condensation and incontinence to dry quickly 

enough to prevent the germination and growth of mold spores.  
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Even when moisture levels in the bed are kept under control, settled spores will land on the bed. 

Bedding, such as sheets, blankets, and for some mattress protectors, help to keep most of the 

particles associated with mold off the mattress, but given time a variety of spores will travel to 

the mattress surface. As we move around during our sleep, we push air in and out of sections of 

the mattress. As air is sucked into the mattress, small particles of sloughed off skin cells, dusts, 

and mold spores/fragments can be sucked through the outer fabric and into the inner padding 

materials. Even as we change our bedding to wash it the mattress is exposed to the air for a 

period of time. Over time, the levels of particles present will build-up. Each time we roll over, 

some air will billow into our breathing zone along with whatever tiny particles are present in the 

mattress dust. Eventually the dust in the mattress reaches equilibrium with the levels of mold 

spores present in the bedroom. The types and quantities are based on what has migrated into the 

home from the outdoors and the levels of mold contamination present due to mold that has 

grown in the home.  

Moisture in Mattresses 

Moisture collected by mattresses can be the catalyst needed to produce mold growth. The 

moisture can come from multiple sources. 

1. humidity in the room air  

2. moisture that migrates up from the floor into the mattress  

3. condensation from being in contact with cold walls and other surfaces 

4. perspiration, other body fluids, and accidental spills 

 

Room Humidity 

According to the USEPA the ideal relative humidity for our home is 30% to 50% and should 

never exceed 60%.
1
 As humidity rises different types of mold begin to germinate and grow. At 

65% humidity, some molds that like drier types of 

environments can germinate and begin to grow on 

the surface of some textiles.
7
 Even if a home 

reaches high moisture levels once a day, say after 

the shower has been running, the mass of a dry 

mattress can help to equalize temporary elevated 

levels of humidity. The moisture moves from 

wetter areas to drier areas will usually prevent any 

portion of the mattress from becoming damp 

enough to support mold growth. However, when 

relative humidity levels are high for an extended 

period, the overall moisture content of the materials begins to climb. The mattress no longer has 

the capacity to hold as much moisture and any additional moisture added to the mattress is 

Essentials 
 

The Essentials - Information Boxes 

provide quick practical guidance for 

important information with a 

minimum amount of technical 

explanations.  
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unable to dry. The adverse effects of elevated 

room humidity on mattresses do not occur 

instantly. As humidity increases, the level of 

moisture in the mattress goes up. The denser 

the mattress the slower the moisture content 

rise. Since a typical mattress weighs 50 to 100 

pounds, it may take a couple of weeks for a dry 

mattress to take on enough moisture from 

elevated humidity to result in mold growth. 

During wet periods, the mattress has a net gain 

of moisture, but the dry periods will typically 

allow the moisture content to lower. By 

maintaining an acceptable humidity level, the 

moisture that builds up in the mattress 

materials can redistribute throughout some of 

the mattress, and then evaporate away every 

single day. Mold spores need elevated 

moisture conditions continually for a day or 

two in order to germinate.  A certain number of 

mold spores will always be present in the 

mattress, just as they are present everywhere 

else.  

 

 

Another factor that helps prevent mattresses 

from collecting sufficient moisture is that 

materials, such as cotton, typically used for 

mattress construction, take up moisture slower 

and will typically dry faster.
8
  Letting the 

mattress dry every 24 hours lowers the 

collected moisture so that mold spores present 

in the mattress will be unable to germinate and 

grow.  

 

Damp Floors or Slabs  

If the mattress is sitting directly on the floor 

with no air circulation, the moisture can easily 

build up between the floor and the bed. In 

Essentials - Setting Up Your 

Bed 
It is important to properly set up a bed so 

that it will not grow mold. The following 

steps will help prevent mold growth in the 

mattress: 

1. Ideally keep room relative 

humidity between 30% and 50% 

and never above 60%.  

2. Always have the mattress on a 

stand that will raise it several 

inches above the floor. This will 

allow excess moisture to escape 

from the mattress from all sides. 

3. Keep the bed a few inches away 

from the wall to allow air 

circulation and prevent moisture 

condensation from causing mold 

growth. 

4. Never put a sheet of plastic, solid 

plywood or other material that will 

slow or stop drying under or 

between the mattress and box 

springs. It can impede the 

mattresses ability to dry from all 

sides and promote mold growth. 

5. Be cautious of using plastic or 

impermeable covers onto beds. If 

you need them to capture spills or 

incontinence before it soaks into 

the bed, be sure to remove them 

periodically to allow moisture that 

gets under them to escape. 
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addition to the reduced ventilation, the floor itself contains moisture that can migrate up into the 

mattress. A king sized mattress sitting directly on a "normal" concrete slab will collect about two 

ounces of moisture each day from the moisture that typically passes upward from the concrete. If 

a slab is damp, then even greater amounts of moisture will migrate from the slab causing a 

greater amount of moisture to collect in the mattress. Excess moisture can also migrate into 

mattresses through the wood floors found in homes with damp crawlspaces. It is important for 

mattresses to always be raised a few inches above the floor on a stand. The space between the 

floor and mattress prevents the dampness from travelling directly into the mattress. The space 

under the mattress also allows air circulation to prevent the mattress from taking on this 

additional moisture. Finally, an elevated mattress is able to dry from all sides and not just the top.  

Keep in mind that cramming the space under the bed with stored items can reduce the air 

circulation and prevent daily drying from happening. 

Condensation  

Moisture always flows from warm to cold. Our mattress will wick moisture away from our 

bodies based on the materials absorbency. As the perspiration and other body fluids distribute 

into the mattress they typically change from a liquid to a vapor state so the water can evaporate 

and dry. The temperature differences within the mattress will tend to aid in the redistribution and 

drying that has to occur to prevent mold growth. Un-insulated walls, concrete slab foundations 

and un-insulated raised foundation floors are typically going to be colder than the surrounding 

room. If a mattress placed directly against a cold surface reaches the dew point, then 

condensation moisture accumulates and condenses. If the condensation provides sufficient 

moisture to remain damp for 24 to 48 hours, then the normal levels of mold spores that are 

always present can germinate and begin to grow.  

To prevent condensation moisture from causing problems the bed should be kept a few inches 

away from the floor and walls. Raising the mattress off the floor on a slatted frame helps provide 

air circulation to promote drying while helping to prevent condensation moisture from forming.  

The problem with condensation moisture building up becomes even worse when a vapor barrier 

such as polyethylene plastic is placed under the mattress or between the bed and the box springs. 

The moisture may become trapped by the plastic barrier and be unable to dry. Some dust mite 

mattress barriers are also moisture barriers. Placing a mattress that already has an elevated level 

of moisture inside a moisture barrier practically guarantees the mattress will become moldy. 

Fortunately, there are materials that can prevent liquid water from penetrating while allowing 

water vapor to pass through them to dry. These materials will be discussed in the section on Dust 

Mite Barriers for Mold 

Perspiration and Other Fluids  
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Perhaps the greatest routine source of moisture in our mattresses is our perspiration that goes into 

our bedding while we sleep. Since the average person sweats approximately a quart of moisture 

each day, about one-third of that moisture will be absorbed into the bedding and mattress. That is 

more than a cup of liquid water each day. Imagine walking into your bedroom and pouring more 

than a cup of water on your bed every day! Adding a second person in the same bed is almost 

two and a half cups of water a day. Only a portion of this fluid makes it through the bedding and 

into the mattress, but whatever the amount, it needs to be able to leave the mattress and bedding 

every day to prevent accumulation.  

Bed-wetting, incontinence, and spilled beverages can add even greater amounts of moisture to a 

mattress than perspiration. It is not always possible to prevent beds from getting wet, but there 

are ways to minimize the damage to a mattress by allowing it to evaporate and not build-up. It 

may seem logical to add a plastic barrier, but sometimes measures that seem logical can have 

unintended consequences. A plastic sheet placed between a mattress and an incontinent person or 

a bed-wetting child seems logical to keep the mattress dry, but may lead to other types of 

problems. Moisture from various sources that gets under the plastic can become trapped or the 

drying capacity of the mattress be reduced. Trapped moisture increases the risk of mold growing 

in your bed. If you need to use impermeable pads to prevent spills or incontinence from seeping 

into your bed, then remove those pads every day to allow the bed to air out and dry. Properly 

setting up your bed is essential in preventing mold from growing in your mattress. 

  

But what if it is too late and mold has already grown? 

 

Timing For Purchasing a New Mattress 

Unfortunately, even if you have the financial resources to replace your old mattress, the timing 

can be tricky. What do you do if you are unable to replace your moldy mattress right away? 

What do you do with your mattress if you are in the midst of a mold remediation for your home? 

A person that has no mold sensitivity might be able to get away with drying the moldy mattress 

and visually cleaning it as best they can, but they are still going to be exposed to a higher level of 

mold as they sleep. Sleeping on a moldy mattress increases the risk of becoming hypersensitive 

to the mold or other adverse health effects that may range from a nuisance to initiating asthma 

attacks and other conditions that can be outright debilitating. 
5
 

 

During my career, I have talked with many people who have realized they are sleeping on a 

mattress that has been contaminated with settled spores in dust from a contaminated home. They 

are ready to replace their mattress, but the dilemma is - when? If the mattress is replaced before 

the moisture or mold problem in the home is eliminated, then the new mattress becomes 

contaminated. If the old contaminated mattress remains in the home after the mold problem has 

been resolved, then the mattress can cross-contaminate back into the house. Later in this chapter 
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I will present a "Mattress Strategy" can both protect a new mattress from being cross-

contaminated by a moldy house while protecting you and your home from cross-contamination 

from a moldy mattress. 

 

Can a Clean, New Mattress Be Protected? 

It is much easier and more practical to keep a mattress clean by protecting it than to have to clean 

the mattress once it has accumulations of dust, toxins, mold spores and mold fragments. The 

greater the amount of microscopic debris and mold that has accumulated, the more difficult and 

time consuming it will be to effectively clean the mattress. Bedding which is routinely cleaned 

can help protect the mattress, but some mold spores and fragments will still reach the mattress.  

 A normal mattress in a healthy house with no mold problem will still accumulate normal 

types and quantities of mold spores and fungal fragments from outdoor sources. Over 

time, this build-up can reach levels that adversely affect sensitive individuals.  

 Water damaged, mold contaminated buildings have more problematic types of mold at 

higher levels. This results in a greater exposure and accumulation of these types of mold 

detritus and a greater potential for dust mites in the mattress.  

 A mattress must dry out every day to prevent accumulated moisture from reaching a level 

that will support mold growth. 

 Mattresses contaminated with mold growth, have already begun the process of being 

digested for the nutrients it contains. This condition can result in dust mites grazing on 

the mold growth like cows on grass.  

 It is unlikely a mattress with mold growth will ever be able to be cleaned to a level that is 

100% healthful. 

 Different types of materials also vary in the nutrients they provide to support growth. 

Even damp mattresses constructed with materials that don't support mold growth can 

become moldy, because of nutrients in dust and skin cells that can accumulate inside the 

mattress.  

 

Can Moldy Mattresses Be Cleaned? 

There is a fundamental difference between mattresses that have become contaminated with 

mold growth and those that have settled spores and fragments. In the case of actual growth - 

the levels of mold that are present will be exponentially larger. The mold growth will digest 

some mattress layers and caused physical damage to the materials. In effect a portion of the 

mold growth becomes bound to the mattress so that it will be impossible to remove one 

without the other. Settled spores and mold fragments in a dry mattress are not bound, but 

they may be mixed in with the matrix of materials that is present in the mattress. When 

considering if a mattress can be effectively cleaned to remove mold, it is important to know 

if mold growth has occurred. According to Consumer Reports, the life expectancy for a 

mattress varies. They state - "if you treat your new one properly, it could easily last 10 
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years". 
3 

 If your mattress is moldy and over ten years old the decision to replace it and not 

try to clean it should be easy. 

 

Mold Growth in Mattresses 

 

Most internet suggestions for dealing with mold in mattresses are aimed at improving the 

appearance of the mattress by bleaching out the stains to make it look like the mold is gone, 

or trying to kill the mold. Chlorine bleach and hydrogen peroxide are often promoted as both 

removing the stain and killing the mold. They can help reduce the staining of the mattress, 

but will not be effective at making the mattress healthy. The US EPA's warning about killing 

mold applies here too! "The purpose of mold remediation is to remove the mold to prevent 

human exposure and damage to building materials and furnishings. It is necessary to clean up 

mold contamination, not just to kill the mold. Dead mold is still allergenic, and some dead 

molds are potentially toxic."  

 

Settled Spores and Mold Fragments in Mattresses  

It is clear that preventing mold from growing or accumulating in a mattress is the best approach. 

A 2012 Taiwanese study has provided foundational information that shows that while not 100% 

effective, long-term cleaning measures can be effective at removing settled mold spores and 

fragments and other allergens, and also reducing toxins produced by some types of bacteria. 

 

In 2017, I wanted to replicate the mold removal from mattresses part of the Taiwanese study. 

Instead of analyzing, as they did, for fungal glucans, I substituted a type of DNA analysis for 

mold called Mold Specific Quantitative Polymerase Chain Reaction (MSQPCR) (More about 

MSQPCR analysis will be found in the Chapter on Mold Investigations). A client donated a 

moldy mattress that was going to be discarded. Anderson Group International of San Jose, 

California, a mold remediation contractor, helped support the research by donating the labor for 

their remediation personnel to clean the mattress for eight weeks in a containment chamber they 

built for the study at their facility. The laboratory analysis expenses were crowd-funded by 

contributions from approximately 40 supporters of my research. Additional crowd-funding 

contributions allowed me to test a variety of dust mite covers and materials to determine how 

effective they were at blocking the penetration of mold spores and fragments.  
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Technical Review - Taiwan Study 

Daily Vacuuming of Mattresses Significantly Reduces House Dust Mite Allergens, Bacterial Endotoxin, 

and Fungal β-Glucan,  Journal of Asthma, 49:139–143, 2012 

FRANCIS FU-SHENG WU, M.D.,1,2,3 MEI-WEN WU, M.A.,4 NEVIL PIERSE, M.SC.,2 JULIAN 

CRANE, F.R.A.C.P.,2 AND ROBERT SIEBERS, F.S.B.2,  

A 2012 research study conducted in Taiwan was published in the Journal of Asthma. It found that daily 

vacuuming of a mattress could reduce total mold glucan levels by 76%. The study found the largest 

reductions occurred during the first two weeks of daily vacuuming. As an added bonus the total dust, dust 

mite and endotoxin levels were also significantly reduced. "The participants were asked to vacuum the 

top of the whole bare mattress every day for 2 minutes over an 8-week period." The vacuuming was 

performed using a HEPA type vacuum to collect the fine dusts so mattress contaminants were not spewed 

out into the room air. Twenty mattresses were included in this study. They were selected from the homes 

of hospital workers who volunteered to be included, without making any determinations regarding water 

damage, mold or other conditions that had affected the mattresses.
 
The study referred to the use of dust 

mite barrier cloth type covers for helping to prevent mattress contamination, but indicated that these 

barriers covers were expensive and that daily vacuuming could be a less expensive way of controlling and 

even reversing the accumulation of contaminants in our mattresses. This study concluded "Daily 

vacuuming of mattresses significantly decreased levels of house dust mite allergens, endotoxin, and 

Fungal β-glucan. This method offers sensitized patients a cheaper option to reduce their exposure to bio-

contaminants in their bed."
2
 Fungal β-glucans are found in the cell wall of molds. A number of questions 

were raised by this study: 

 

 The study tested mattresses were HEPA vacuumed daily at a rate of one minute per square meter 

for eight weeks. At the end of the eight weeks, the daily vacuuming had reduced the levels of dust 

mites, endotoxins and fungal glucans by greater than 76%. The glucans studied are not specific to 

molds associated with water damage. Would testing using mold specific DNA (MSQPCR) show 

similar reductions of mold in mattress? 

 After the daily vacuuming was stopped the study mattresses continued being monitored. It was 

found the levels of contaminants began to climb. After six weeks, the levels of allergenic dusts 

had returned to the pre-study levels. There was no indication if the levels climbed because high 

levels of the contaminated dust remained in the home and re-infested the mattress or if 

contaminants were buried deep in the mattress and re-worked their way to the surface. 

 The study did not indicate how deeply into the mattress the contaminants had penetrated. 

 The study did not indicate if the materials used or the mattress construction affected the ability 

for the mattress to be cleaned. 

 The study did not address if the mattresses had actual growth or settled spores and fragments. 
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My findings supported that daily HEPA vacuuming of a mattress contaminated with settled 

spores significantly reduced the amount of mold spores and fragments that were present in the 

mattress. In addition, dust mite covers for mattresses also helped to reduce the penetration of 

contaminants out of the mattress. Some barrier materials worked better than others did, but my 

conclusion was that HEPA vacuuming the mattress and encasing it in an appropriate dust mite 

cover would significantly reduce the level of exposure from contaminated mattresses. In 

addition, the use of appropriate dust mite covers would also help protect a new, clean mattress 

from mold spores and fungal fragments that would settle on and accumulate in the mattress.  

 

My study findings showed a better overall removal than the Taiwanese study. There may be a 

number of explanations for this difference. The contaminated mattress was only seven months 

old. Sampling of the various layers at the beginning of the study showed that the mold 

spores/fragments were all in the wool ticking on top of the foam layers within the mattress. By 

the end of the study none of the target mold organisms were detected in any layer of the mattress. 

There are several possible explanations. It may be that the contamination did not have time to 

work its way all the way through the ticking to the lower levels. Another possibility is that the 

mattress I was using had only settled spores, whereas the Taiwanese study did not publish any 

information about if actual growth was present. At the end of my study, I was able to dissect the 

mattress and examining it layer by layer to reconfirm there was no growth before it was 

discarded. Another reason the professional cleaning was more successful was likely to be that the 

professional HEPA vacuuming may have been more thorough and the vacuum cleaner more 

powerful. 

 

Shortly after the eight-week study was completed, I was sharing my findings with my wife. As I 

described the process of vacuuming the mattress every day to reduce mold levels in a 

contaminated mattress, she gave me "the look", which I knew meant I was missing something. 

She patiently explained that it was ludicrous to expect someone to HEPA vacuum the bare top of 

a queen size mattress for three minutes every day (one minute per square meter) for eight weeks 

to get mold levels under control. Cleaning a mattress for three minutes would require the 

additional time to set up the vacuum cleaner; un-make the bed; vacuum the bed; make the bed; 

then repeat these steps for every bed in the house and finally put away the vacuum cleaner. I had 

to admit that daily vacuuming was not very practical. When people are sick the amount of work 

becomes even more overwhelming and exhausting. 

 

Note to Reader: This Chapter is a Draft and will be updated as additional information becomes 

available. At the time of this writing, I now have another contaminated, donated mattress. The 

next round of testing will be to try vacuuming the mattress for two solid hours while testing at 

half hour increments to see how well that reduces contamination levels. By cleaning a 
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contaminated mattress thoroughly using a HEPA vacuum, it appears the surface particulates will 

be removed. What is not known is how deeply the vacuuming will penetrate into the mattress. If 

the process only removes the top layer of contaminants, then over time deeper levels of 

contamination might work their way back up to the surface. At this point, we just do not know. I 

have hypothesized that combining a round of intense cleaning to reduce the level of 

contamination combined with using an effective barrier, should be able to be reduced the 

exposure to mold contaminants in a mattress to a minimum. The cleaning reduces the total 

amount of contamination and the barrier significantly reduces any remaining contamination that 

can penetrate from the mattress to the person sleeping on it. 

  



Chapter 29a. Mattresses 

© John C Banta, CIH        JohnCBanta.com 
June 18, 2018  Page 11 
 
 

 

Technical Review - Mattress and Pillow Barrier Cloth Study 

EXECUTIVE SUMMARY 

On April 12, 2017, dust samples were collected from a contaminated mattress. The mattress was 

tested twice using MSQPCR DNA analysis. The results from the first and second test agreed and 

confirmed that the mattress had been contaminated with high levels of DNA from Aspergillus 

flavus (1,700 sp eq/mg - spore equivalents per milligram of dust) and Penicillium spinulosum 

(1400 sp eq/mg). Both of these organisms are indicators that the mattress was exposed to a 

contaminated environment. The mattress was reported to have been new when it was introduced 

into the contaminated home, and it was used for seven months prior to being identified as being 

contaminated.  

 

METHOD 

A measured area of the mattress was micro-vacuumed using a hand-held pump and collection 

cassette. The micro-vacuuming was performed directly on the top surface of the mattress. The 

results showed a total of 6.2 milligrams of dust were collected per square foot of mattress 

sampled. 

 

Eight different pre-manufactured dust mite pillow barrier cloths were purchased and tested 

without laundering. In addition, a standard pillow case was tested to see how conventional 

bedding compared to specially manufactured barrier cloth. Finally, a sample of Tyvek
®
 material 

commonly used for protective suits for workers performing mold remediation was included. 

Each of these ten materials was sequentially tested by inserting the material in a large 

embroidery hoop and then micro-vacuuming the mattress through the barrier cloth. Each of the 

ten materials was tested in exactly the same way.  

 

Fine dust was able to be collected from all ten materials. It is possible that some of the dust came 

from the test material itself and not through the material from the contaminated mattress. 

Weighing the dust collected through the ten materials showed between 0.025 and 2.2 milligrams 

of dust were collected per square foot.  

 The worst performer with the highest amount of dust (2.2 mg/ft
2
) was collected from a 

100% polyester barrier advertised as being designed to reduce dust mites and allergen. I 

have concluded that the dust was coming through the barrier from the mattress because 

the dust also contained the highest amount of mold DNA (A. Flavus 750 sp eq /mg and P. 

spinulosum 420 sp eq /mg). Although this was the worst performing of the barriers, it still 

reduced the amount of dust collected from the mattress by 65% and the amount of mold 

specific DNA for the two organisms by 62%. 

 The standard pillow case with a 200 thread count made of 60% polyester and 40% cotton 
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was the second worst performer. It reduced the total collected fine dust collected per 

square foot by 74% and the amount of mold specific DNA for the two organisms by 

75%. 

 The 100% cotton barrier only partially blocked the mold specific DNA. It reduced the 

total fine dust collected per square foot by 90%, but only reduced the amount of mold 

specific DNA for the two organisms by 77%. 

 There were four best performers in terms of the amount of dust reduction through the 

barrier (0.025 mg/ft
2
); however, two of the four best performers also had some unknown 

chemical in them that inhibited the DNA and prevented the mold specific analysis from 

being successful. Because of the inhibition, it is not possible to say if the mold DNA was 

blocked by the barriers. The nature of this inhibition reaction needs additional research. 

 The two best performers that did not exhibit any inhibition were in a tie with 0.025 

mg/ft
2
 of dust collected by the micro-vacuuming. This is a whopping 99.6% reduction. 

They also both showed no mold specific DNA in the results. One was a commercially 

available dust mite/allergen barrier with 88% polyester and 12% nylon. The other was 

Tyvek
®
 suit material. This was a comforting finding since remediation workers use these 

suits on a regular basis as a part of their personal protective equipment. 

 The barrier that was a 100% cotton cover on the outside and a 100% silk liner on the 

inside reduced the total fine dust collected per square foot by 96% with no mold specific 

DNA was detected in the sample. It is possible that the fine dust collected from this 

barrier material was from the barrier material itself and did not come from the 

contaminated mattress. If the dust turns out to be fibers collected from the barrier, then 

that would make the silk lined cotton barrier the best choice for persons wanting a natural 

material for their mattress barrier. It should be noted that no source for a zippered 

cotton/silk barrier has been found. This only appears to be available in a fitted top cover.  

 An important consideration for all the barriers tested. The materials were all tested new 

and unlaundered. Future testing is planned to see if laundering has an effect on the 

penetration of dust and mold associated DNA. 

Conclusion 

Every barrier type helped reduce the total amount of dust that penetrated, but only a few blocked 

the dust and mold specific DNA. The test method is considered the most informative because it 

identifies mold organisms by their DNA regardless of if they are alive, dormant or dead. The all 

around best performing material was the same type of Tyvek® used for making protective suits 

used in mold remediation. Organic and non-organic 100% cotton did not block dust or mold 

spores/fragments as well as other barriers. Additional research is needed to determine how the 

barriers hold up to laundering and if laundering will remove the chemical inhibitor that 

prevented some samples from being analyzed for mold specific DNA. 
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Essentials - Protecting Your Mattress from Settled 
Contamination 

In most cases, it is going to be easier to protect a mattress from getting dirty or becoming 

contaminated than to have it successfully cleaned for mold. 

 

By the numbers 

Here are the results from my study of brand new pillow and mattress covers. Please note 

that the effectiveness of different brands and weaves of materials are likely to vary. 

Additional research will be needed to determine how much variation exists in the ability for 

barriers to help. What is clear is that every type of barrier that was tested did reduce the 

total amount of dust penetration, and that should help! 

 

Rank Material    Dust Weight  Mold Penetration
1
 

Best (Low Dust Penetration, No Mold Spores or Fragments Detected) 

  #1 Tyvek     0.025 mg/ft
2
  None Detected

2,3
 

  #2 88/12% Polyester/Nylon  0.025 mg/ft
2
  None Detected 

Fair (Moderate Dust Penetration, No Mold Spores or Fragments Detected) 

  #3 100%/100% Cotton Outer/Silk Liner 0.275 mg/ft
2
  None Detected

4
 

  #4 60/40% Polyester/Cotton   0.575 mg/ft
2  

None Detected 

Poor (Highest Dust Penetration, Mold Spores and Fragments Present) 

  #5 100% Cotton    0.65 mg/ft
2 

 720/0 

  #6 60/40% Cotton/Polyester Sheet 1.50 mg/ft
2
  760/0 

  #7 100% Polyester    2.17 mg/ft
2  

750/420 

Unable to Determine  

  #8 50/50% Polyester/Cotton (membrane) 0.025 mg/ft
2
  inhibited

5,6
 

  #9 100% Polyester (membrane)    0.050 mg/ft
2
   inhibited

5,6
 

#10 100% Organic Cotton    0.375 mg/ft
2  

inhibited
5,7

 

 
1 
Penetration based on MSQPCR (DNA) penetration 

2 
Only available in bulk material to make your own cover.  

3 
Disposable Only - Do Not Laundered (per manufacturer).  

4 
Only available in a top cover without zipper.  

5 
Inhibitors present which caused the DNA analysis to fail.  

6 
The plastic in the barrier membranes may have caused the failure of the DNA testing. The 

 plastic would also cause water vapor to become trapped. 
7
 It is not clear what was present in the organic cotton that would cause it to be inhibited, however it 

is considered likely that organic cotton would allow mold spores/fragments to penetrate because 

they penetrated the 100% cotton. 



Chapter 29a. Mattresses 

© John C Banta, CIH        JohnCBanta.com 
June 18, 2018  Page 14 
 
 

                                                                                                                                             

Essentials - The Mattress Strategy 

The levels of contamination whether dust mites, bacteria or mold is dependent on how the 

mattress is treated. The following is my strategy for maintaining our mattress in the best 

possible condition.  

1. Set up the bed properly so that it has the appropriate conditions that will help 

minimize the chances of it developing mold or other moisture related issues (See: 

Essentials - Setting Up Your Bed). 

2. If you are starting with a new mattress, immediately wrap it in a dust-mite barrier 

material that is effective at limiting the amount of dust, or mold spores/fragments 

that can get into the mattress (See: Essentials - Protecting Your Mattress from 

Settled Contamination). 

3. If the mattress is known or suspected of harboring contaminants and you can't or 

aren't ready to replace it, first clean it, then wrap it in a dust-mite barrier material 

that is effective at limiting the amount of dust, or mold spores/fragments that can 

escape from the mattress. This is the same material whether you are protecting the 

mattress from the environment or the environment from the mattress. 

4. To clean the mattress - the research has shown that HEPA vacuuming a mattress 

daily for 8 weeks at a rate of 1.0 minute per square yard (3 minutes a day for a 

queen sized mattress) reduced level of mold contamination by better than 76%. I am 

planning on testing the effectiveness of 2 hours of non-stop vacuuming to see how 

that compares with the daily vacuuming. 

5. To wrap the mattress you can purchase a mattress barrier cloth or my favorite and 

the most effective tested material was Tyvek (See: Essentials - Protecting Your 

Mattress from Settled Contamination)  

6. Seven yards of Tyvek® will cover a queen size mattress using Tyvek® tape to seal 

the seams. Use the same Tyvek® used for making protective suits. It can't be 

laundered so it has to be considered disposable. It prevents the penetration of mold 

spores and fragments in both directions. The contaminants in the mattress can't get 

into the room and the contaminants in the room can't get into the mattress. The 

company Into the Wind www.intothewind.com sells bulk Tyvek at 66” widths by 

the yard. 

7. Use a washable fitted top sheet or pad on top of the mattress barrier. This is in 

addition to your regular bedding. 

8. Caution - According to the American Academy of Pediatrics, Infants should be at 

least 12 months old before letting them sleep with pillows, crib-bumpers, blankets, 

toys, quilts, and other bedding to prevent tangling and strangulation. 

http://www.intothewind.com/
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