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Background&Introduction: In modern city life, the quality 
of air in the indoor environment has a significant impact 
on human health and comfort. After all, where most people 
spend most of their time. Poor indoor air quality can lead 
ill health. Good indoor air quality safeguards the health 
of the building occupants and contributes to their comfort 
and well-being. In homes, the most significant sources is 
formaldehyde, it’s a Volatile Organic Compound and toxic 
chemical ingredient from pressed wood products made using 
adhesives that contain urea-formaldehyde resins.  

Include:particleboard;hardwood plywood paneling;and medium 
density fiberboard.Medium density fiberboard contains a 
higher resin-to-wood ratio than any other urea-formaldehyde 
pressed wood product and is generally recognized as being 
the highest formaldehyde-emitting pressed wood product. 

What are the pollution and pollutants levels of current 
pressed wood furniture in indoor environment? 

Formaldehyde is a colorless gas with a pungent smelling, 
cause effects see [Table 1]. Emissions of formaldehyde are 
highest in the first few months when products are new. 
Later,formaldehyde is released more slowly, but the release 
continues for a long period of time, often over a number of 
years. 

Table 1 Formaldehyde Effects levels 

Formalde
-hyde 

Aldehyde
-s 

Common indoor sources: 
Pressed wood products with 
adhesives using urea-
formaldehyde resins.Such as: 
particleboard used in 
cabinetry and furniture, 
hardwood plywood paneling, 
fiber board, combustion 
sources, tobacco 
smoke,textiles and glues. 

Health Effects: Water eyes, 
burning sensations in the 
eyes, nose, throat, nausea 
and difficulty breathing at 
elevated exposure levels. 
Wheezing, coughing, fatigue, 
skin rash, and severe 
allergic reactions.  High 
levels can trigger asthma. 

 
 
Volatile 
Organic 
Compound

-s 
[VOC] 

VOCs are emitted as gases 
from solids or liquids and 
include a variety of 
chemicals. Found in many 
household products such as 
paints, cosmetics, hobby 
products, varnishes, 
cleaning and disinfectant 
sprays. 

Some chemicals can have short 
or long term health effects: 
eye, nose and throat 
irritant, nausea, loss of 
coordination, headaches, 
damage to liver, kidney, and 
central nervous system. 
Visual disorders, memory 
impairment, respiratory tract 
irritation and some are 
suspected or known to cause 
cancer. 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Indoor formaldehyde levels are dependent on four factors: 
     
    ①The volume of the home; 
 
    ②Its ventilation rate [the amount of outdoor air entering 
or leaving the indoor area]; 
 
    ③The formaldehyde emissions of each product within the 
home; 
 
    ④Temperature and humidity. 
 
  • Home with a low volume, poor ventilation and a lager 
number of formaldehyde-emitting products will tend to have 
high levels of indoor air pollution. 
 
  • As the temperature rises, more formaldehyde is emitted 
from the product. The reverse is also true; less 
formaldehyde is emitted at lower temperature.In a residence 
change with the season and from day-to-day and day-to-night. 
Levels may be high on a hot and humid day and low on a cool, 
dry day. 

  • Humidity also affects the release of formaldehyde from 
the product.As humidity rises more formaldehyde is released.  

Understanding these factors is important when you consider 
measuring the levels of formaldehyde. To be effective, any 
such coating must cover all pressed wood furniture’s 
surfaces and edges and remain intact.  

The World Health Organization guideline for indoor air 
formaldehyde concentration is 0.08 ppm (0.1mg/m3).  

Formaldehyde is normally present at low levels, usually 
less than 0.03 ppm in both outdoor and indoor air. Average 
concentrations in older houses with UFFI are generally well 
below 0.1 ppm. In homes with significant amounts of new 
plessed wood furniture, levels can be greater than 0.3ppm. 
Highest average concentrations are reported for mobile 
homes. The high concentrations of formaldehyde in mobile 
homes are primarily caused by the large quantity of the 
decking, decorative hardwood plywood wall covering, 
particleboard shelving, and cabinetry made form a variety 
of pressed wood furniture. With few exceptions, average 
formaldehyde levels in UFFI houses are typically in the 
range of 0.5-0.06 ppm. 
 
  See table 2 and 3 



[IBTM 546 Material in Built Environment]   
 

[Kid‐safe furniture]  3 

 

Table 2 Formaldehyde Levels in Residential Environments 

 
Table 3 Formaldehyde Effects levels 

 

Difference between young children and adult on 
pollution tolerance and sensitivities? 

Children are not simply little adults. Children are 
different from adults in terms of sensitivity because they 
are growing and their internal organs are developing and 
maturing; Also different in terms of exposures because they 
have distinctly different behavioral and eating patterns. 

  • 1st children's metabolic pathways, especially in the 
first months after birth, are immature compared to those of 
adults. In some instances, children are actually better 
able than adults to cope with environmental toxicants; 

  • 2nd children are growing and developing, and their 
delicate developmental processes are easily disrupted. 
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Their immune system is immature. Many organ systems in 
infants and children undergo extensive growth and 
development throughout the prenatal period and the first 
months and years of extrauterine life; 

  • 3rd children have more future years of life than most 
adults, they have more time in which to develop chronic 
disease that may be initiated by early exposures. Exposures 
sustained early in life, including prenatal exposures, 
appear more likely to lead to disease than similar 
exposures encountered later. Also, deficits sustained early 
may persist lifelong; 

  • 4th children breathe faster and eat and drink more in 
proportion to their body weight which means they are 
exposed to proportionally more chemicals; 

  • 5th children's behavioral predisposes them to chemical 
exposure as they tend to put things in their mouths and 
spend more time in close contact with potentially 
contaminated surfaces such as carpets and dirt because they 
crawl and play on the floor; 

  • 6th children often don't realise they have come into 
contact with hazardous chemicals and don't take the 
necessary steps to wash remove themselves from it. 

U.S EPA,Toxicity and Exposure Assessment for Children’s 
Health [TEACH]. 

  • The TEACH Database contains summaries of research 
articles from peer-reviewed journals that pertain to early-
life and childhood exposure and health effects.  

  • The TEACH Chemical summaries highlight information from 
the TEACH Database and other U.S Federal resources in a 
standardized format. [Table 4 & 5] 
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The Chemical Summaries include sections on special concerns 
for children, considerations for decision-making, exposure, 
toxicity, regulatory issues, and background on the 
chemical. Moreover, the tolerance and sensitivities for 
standard pollution level for the young children and adult 
have different and the threshold pollution level of the 
children under six years old has lower than the threshold 
pollution level of the adult. The children under six years 
old and adult has different reaction for the different time 
of exposure for the pollution level of current pressed wood 
furniture in the indoor environment. 

Summary on potential harm 

Table 6 Problem indicators indoor 

Description Problem 

Solvent 
smell VOCs 

Chemical 
smell 

Formaldehyde, pesticides, other 
chemicals 

Volatile Organic Compounds [VOCs] are chemical compounds 
that contain one or more carbon atoms and tend to evaporate 
at room temperature and normal atmospheric pressure. They 
could create an indoor air quality problem if they 
temporarily or permanently exceed normal levels.[Table 7] 
Formaldehyde is a VOC and a chemical ingredient from 
pressed wood furniture and paints used indoors. 
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Table 7 Indoor VOCs and Sources 

Pollutant Indoor Sources 

Formaldehyde 

Germicide, pressed-wood products, urea-formaldehyde foam 
insulation (UFFI), hardwood plywood, adhesives, particle-
board, laminates, paints, plastics, carpeting, upholstered 
furniture coverings, gypsum board, joint compounds, 
ceiling tiles andpanels, non-latex caulking compounds, 
acid-cured wood coatings, wood panelling, plastic/ 
melamine panelling, vinyl floor tiles, parquet flooring 

Table 8 HongKong Classification of Emission Rates 

 

Table 9 Formaldehyde Emissions a Variety Products  

 Formaldehyde is just one of several gases present indoors 
that may cause illnesses. Many of these gases, as well as 
colds and flu, cause similar symptoms.  
Persons have developed allergic reactions [allergic skin 
disease and hives] to formaldehyde through skin contact 
with solutions of formaldehyde or durable-press clothing 
containing formaldehyde. Others have developed asthmatic 
reactions and skin rashes from exposure to formaldehyde. 
Potential media of permethrin and resmethrin exposure of 
infants and children include lice shampoos, air in urban 
areas, soil in agricultural areas, house dust, treated turf 
and carpeting, and diet.  

  • Children are at risk of exposure to pyrethroids in the 
home. Infants and toddlers were estimated to have higher 
rates of dermal exposure to resmethrin than adults through 
contact with resmethrin-contaminated house dust on 
household surfaces. A study in Minnesota revealed that 24% 
of families surveyed stored permethrin in the house, and 
15% of families used permethrin at home. Another study in 
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Minnesota detected permethrin most frequently in personal 
air samples, but infrequently in drinking water.  

  • Pyrethroid metabolites have been detected in urine of 
adults and children. A cohort study of 386 pregnant women 
in New York City were evaluated for indoor pesticide 
exposure, and detected a pyrethroid metabolite, phenoxy 
benzoic acid [PBA], in their urine. Pyrethroid metabolites 
have also been detected in urine of children in Germany.  

  • Measuring infant growth parameters at birth, one study 
found no significant associations between pyrethroid 
metabolite concentrations in maternal urine, and their 
infant’s size at birth [head circumference, birth weight]. 
Another study found no significant differences in several 
measurements of birth outcome [birth weight, number of 
miscarriages] in children born to women who used permethrin 
for head lice treatment during prgnancy, as compared to 
women who did not.  

  • Permethrin exposure may impact the immune system in 
children. The presence of anti-nuclear antibodies in blood, 
a marker of potential or existing autoimmune disease, in 
children and adults was associated with estimated exposure 
[personal questionnaire] to permethrin. The incidence of 
anti-nuclear antibodies between age groups was similar in 
this study. Also, case reports indicated that children 
exposed to permethrin developed immune-mediated respiratory 
and dermal irritation.  

Additional formaldehyde is an irritant which can elicit 
adverse respiratory responses in children and adults.  
  • Adult epidemiological studies have found formaldehyde 
to be significantly associated with cancer of the 
respiratory tract, including nasopharyngeal [nose/throat] 
cancer. The World Health Organization [WHO] International 
Agency for Research on Cancer [IARC] reported “strong but 
not sufficient evidence for a causal association between 
leukemia and occupational exposure to formaldehyde”. 
Formaldehyde exposure has also been associated with 
inflammation and toxicity of the gastrointestinal tract in 
adults.  
  • In children, inhalation exposure to formaldehyde were 
associated with irritation of the respiratory tract, 
asthma, and irritation of eyes. Dermal exposure via patch 
tests have resulted in skin irritation [positive patch test 
result], possibly mediated by an allergic response. One 
study in rats reported that formaldehyde was found to be 
teratogenic for fetuses from inhalation-exposed,iron-
deficient pregnant mothers. 
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Search strategies: 
Google searches online: 
  • The WHO IARC classified formaldehyde as carcinogenic to 
humanshttp://monographs.iarc.fr/ENG/Monographs/vol88/volume
88.pdf 
  • U.S. Environmental Protection Agency[EPA], Toxicity and 
Exposure Assessment for Children’s Health. database at: 
http://www.epa.gov/teach/. Last revised 9/20/2007: includes 
research articles and other information through 2006. 
   http://www.epa.gov/iaq/formalde.html  
   http://www.surgeongeneral.gov/library/secondhandsmoke/  
   http://www.atsdr.cdc.gov/toxprofiles/tp111.pdf  
   http://www.epa.gov/ttn/atw/nata/ 
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