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SUMMARY 

In Europe 10-15 % of the human population is sensitized to allergens of bouse dust mites 
(Pyroglyphidae). Population development of ho use dust mites is primarily influenced by water 
activity (a,.) of the mite habitat. The availability of H 20 (water-activity and relative humidity) 
in the niches of mites may correlate with the absolute humidity of the room air. Absolute 
humidity also plays a role in technical indoor climate classifications of Dutch and Belgiao 
buildings. To investigate the effects of dry and humid room conditions on mite abundance, 
dust samples were taken in 14 living-rooms and bedrooms in the Netherlands . Mite oumbers 
in floor and furniture dust from dry rooms (class II) did not exceed allergologically relevant 
no-sensitization thresholds of 10 mitesfg of floor dust and 100 mitesfg of dust from furoiture. 
Climate classes might be different in the various spaces of a dwelling. Assessment of the 
indoor cl.imate class should be doue in the bedrooms as weil as in the living-rooms. Results 
suggest that the technical classification of indDor cl.imate is useful for future building design 
or when managing home sa nitation. 

Key words : iodoor cl.ima te classification, mite a bundance, living-room, bedroom, building 
design , home sanitatioo . 

INTRODUCTION 

In Europe 10-15 % of the human population is sensitized to allergens of house 
dust mites (KoRT, 1994). These allergens can p rovok clinical symptoms such as 
asthma, rhinitis, bronchitis or atopic de"rmati tis. Significant correlations between 
house dust mite exposition or a llergen content of dust and clinical symptoms have 
been demonstrated. P rovisional no-sensitization thresholds for bouse dust mites or 
allergen exposure have been fo rmula ted (vAN BRONSWIJK, 1988; PLATTS-MILLS et 
al., 1985 ; KQRSGAARD, 1983). Exposure levels above these values (e .g . 10 mitesjg of 
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floor dust or 100 mitesjg of furniturejmattress dust) significantly increase the dis­
ease risk for developing mite asthma. 

Development of house dust mites is primarily influenced by water-activity (aw) 
of the mite habitat. By measuring the relative air humidity adjacent to a substrate 
the water-activity (aw) of a substrate may be assessed. The availability of water 
(water-activity and relative humidity) in the micro-niches of mites may correlate 
with the absolute humidity of the room air. 

Absolute humidity also plays a role in technical indoor climate classifications of 
Dutch and Belgian buildings (TAMMES and Vos, 1984; VAN HEES, 1986; PoNCELET 
and H ENS, 1985 ; ScHOBER, 1989), consisting of 4 classes, representing very dry 
spaces (class 1) to very humid spaces (class IV). This classification is based upon 
water vapour pressure differences between indoor and outdoor environment in rela­
tion to outdoor temperature. 

In this study, indoor climate classification has been investigated in relation to 
mite abundance in house dust samples. 

MATERIAL AND METHODS 

Preliminary field tria ls were performed in the Netherlands in the surroundings 
of the cities of Eindhoven, Enkhuizen, Utrecht and Zeist. Oust samples from floors 
and furniture of living-rooms as weil as from floors of bedrooms were collected by 
a household vacuumcleaner (Hoover S 2222, power : 700 W, with a small nozzle 
type A). The carpeting and furniture of the rooms were sampled twice (with a time 
interval of 1 month) for 1 minjm 2. Mite analysis of the dust samples occurred in 
the laboratory using a flotation method (vAN BRONSWIJK, 1981). In the living­
rooms indoor climate was registrated by thermohygrographs (type 252 Ua and type 
253 W. Lambrecht, Gottingen, Germany) . No climate registrations were performed 
in the bedrooms since in the tradition of building technology the climate class of 
the living- room is valid for the entire house. Outdoor climatic measurements at the 
nearest weather station were obtained from the Royal Dutch Meteorologie Institute 
(KNMI, De Bilt, The Netherlands). The readings of a 4-5 week period were used 
to calculate mean absolute air humidity va lues (in g water/m 3 air) and the partial 
water vapour pressure (Pa). From these values technical indoor climatty classes of 
each of 14 living-rooms were calculated from the 4-5 week average of differences in 
vapour pressure indoor and outdoor, in relation to outdoor temperatures. Both 
« Dutch calcu lations »(vAN HEES, 1986) and « Belgian calcula tions » (PoN ELET and 
HENS, 1985) were performed . The classification systems for Dutch and Belgian 
buildings evolved independently. When comparing both systems they show the 
same classification for the outdoor air temperature range from 0 to 20 degrees C 
(representative outdoor air temperatures for both countries). 
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RESULTS 

The results of mite abundance and climate registrations are presented m 
Tables 1 and 2. 

Table 1 presents the results of climate classification and geometrie means of 
number of pyroglyphid mites/g of dust from floors and furniture of living-rooms. 
Mite numbers in floor and furniture dust samples from dry living-rooms dq, not 
ëxceed the generally accepted no-sensitization thresholds of 10 mites/g dust for 
floors and lOO mitesjg dust for furniture. This coïncides with the limit between 
indoor climate class II and III in the Dutch as weil as the Belgian classification 
system with one possible exception. On the other hand living-rooms with a climate 
class of IV are always mite ridden, while those of class III show noxious concentra­
tions with again one possible exception. 

TABLE 1 

Technical Dutch and Belgian indoor climate classes and geometrie means of numbers 
of pyroglyphid mitesfg of dust in floor düst and furniture dust of 14 living-rooms. 

Climate Climate 
Home Mitesfg 

Mitesfg 
class (*) class (*) 

number of floor dust 
of furniture 

Du teh Belgian dust 

Il II 1 Il 71 
II II 3 1 30 
II II 4 2 8 
Il II 5 9 58 
II II 6 1 39 
II 1-II 8 5 33 
II li 14 - (**) 8 
III III JO 146 16 
III III 12 83 130 
III III 13 - (**) - (**) 
IV rv 2 63 122 
IV IV 7 41 132 
IV IV 9 25 127 
IV IV Il 42 94 

no-sensitization thresholds flo or dust 10 mitesjg dust 
furniture dust = 100 mitesjg dust 

(*) I = very dry roorns 
Il = dry rooms without water vapour production in the rooms 
fil = humid rooms witb moderate water vapour production 

Exceeding 
no-sensit. 
threshold 

yesjno 
no 
no 
no 
no 
no 
no 

yesfno 
y es 
-
y es 
y es 
y es 
y es 

IV = humid rooms witb high water vapour production and moisture problems 

(**) = no texti le floors J no textile covered fu rniture 
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TABLE 2 

Geometrie means of numbers of pyroglyphid mites in floor dust of 14 bedrooms 
and technical Dutch indoor climate classes. 

Mitesjg Climate class Climate class 
Home number 

of floor dust living-room living-room 

Du teh Belgian 

0 6 II II 
16 5 II II 
20 Il IV IV 
25 9 IV IV 
32 8 II I-II 
40 10 III III 
43 13 III III 
50 1 II II 
63 2 IV IV 
79 3 II II 

158 4 II II 
251 7 IV IV 
- 12 (**) III III 
- 14 (**) II II 

no-sensitization threshold = 10 mites/g gust 

(*) 1 = very dry rooms 
II = dry rooms without water vapour production in the rooms 

III = humid rooms with moderate water vapour production 

Expected 
climate class 
bedroom (*) 

Dutch & 
Belgian 

II 
Ill-IV 
III-IV 
III-IV 
III-IV 
III-IV 
III-IV 
III-IV 
III-IV 
III-IV 
III-IV 
III-IV 

-
-

IV = humid roOtns with high water vapour production a nd moisture problems 

(**) = no textile floors covering 

Table 2 presents the results of the bedroom samples . Almost ali mite numbers 
exceed the no-sensitization threshold. However, no climate registrations took place 
in these bedrooms. The table includes climate classifications of the bving-rooms. In 
a separate column expected climate classifications of bedrooms according to mite 
numbers are included. In general bedrooms proved to be more' humid ' thau bving­
room measurements indicated. 

DISCUSSION 

To reduce mite exposure in the homes of mite allergie patients thresholds have 
been formuJated as regards survival and population development of hou e dust 
mites . For surviva l in a dry climate Dermatophagoides species require a minimum 
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relative humidity of 45% at 20° C room temperature (vAN BRONSWIJK, 1981). Egg 
production starts when relative humidity exceeds 60% (LARSON, 1969). Population 
growth then initiates an increasing allergen production with maximum levels at 75 
to 85 % relative humidity (WHARTON, 1976). 

Our results indicate that rooms in Dutch buildings with a low mite exposition 
for (mite) allergie patients should belong to climate class II of either the Belgian 
or the Dutch system. These rooms should be considered 'safe ' rooms for the allergie 
patient. 

Mite numbers in almost ali bedrooms exceeded the no-sensitiz.sttion threshold. 
When comparing the mite results of the living-room samples with those of the 
bedrooms we concluded that most bedrooms are more humid than the living-rooms 
of the same bouse. Usually Dutch bedrooms are only poorly heated during winter. 
Climate classes may be different in the various spaces of a building. For that reason 
a classification of the indoor climate of a dwelling should include at !east 
measurements in the Iiving-room and in the bedrooms. 

From Table 1 it can be concluded that high indoor air humidity (climate 
class IV) does not necessarily result in highest mite numbers since excessive 
humidities of the indoor air are not in favour of bouse dust mites growth. Other 
aspects, besides humidity, such as the quality of a substrate could become impor­
tant when interpreting results . Recently the protein content of floor dust has been 
found to be a relevant parameter for mite development (KOREN and ECKHARDT, 
persona! communication). 

In conclusion the results of our preliminary field trials suggest that the technical 
classification of the indoor climate is useful in future building design, to construct 
dry buildings, or when managing home sanitation to reduce bouse dust mite exposi­
tion in the homes of allergie patients. 
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