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ABSTRACT

House-dust mites play an important role in allergic sensitiza-
tion in Turkey and other countries. The purpose of this study was
to analyze the acarofauna in seven zones that differ in climate and
altitude. Dust mites were isolated in 173 of 930 (18.6%) samples.
The highest prevalence of house-dust mites was found in the most
humid regions of Turkey: Mediterranean (48.4%) and Black Sea
(46%). Lower levels were found in central and eastern Anatolia
regions where humidity and temperature are low. Mites of the
Dermatophagoides spp. were predominant (D. pteronyssinus
[83%] and D. farinae [12%] making up the majority of the counts).
The presence of mites was related to an increase both in mean
temperature (>15°C) and in humidity (=40%) as well as low
altitude (<300 m). This study suggests that the mite population of
humid coastal regions of Turkey is as prevalent as in other
temperate climates. (Allergy and Asthma Proc 25:185-190, 2004)

In the last 100 years, a continuous increase in immuno-
globulin E-mediated atopic disorders has been observed
worldwide. Exposure and sensitization to indoor allergens,
particularly house-dust (HD) mites, are reported to be the
most prevalent cause of atopic allergic diseases. Although,
the prevalence of allergic diseases is not as high as in
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Western populations—for reasons that are poorly under-
stood—mites seem to constitute an important source of
allergens in Turkey, as shown in a previous study.'~

Mites are found almost all over the world, but their fauna
differs between regions. Growth of HD mites is related to
humidity and temperature. Recent studies have suggested
that the levels of domestic mite allergens are increased in
countries with a temperate climate.> The presence of in-
door allergens has been examined widely in the world, but
no valid data for comparison of HD mite fauna of Turkey
are available. Therefore, a survey of acarofauna in the
household dust of 930 homes located in seven different
geographical regions of Anatolia was made to determine the
prevalence, number, and species of mites as related to
environmental climatic conditions.

MATERIALS AND METHODS

Study Design

ecause allergic diseases are increasing in Turkey and

HD has only been incidentally examined for the pres-

ence of mites, we undertook a systematic survey of mites in
dust samples from various parts of Anatolia.

Collection and Analysis of House-Dust Samples

Sampling Areas. Seven traditional divisions of the coun-
try, each representing different climatic conditions, were
chosen for sampling. The first four regions are on the
coastal areas: (1) Marmara, (2) Aegean, (3) Mediterranean,
(4) Black Sea, (5) central Anatolia, (6) eastern Anatolia, and
(7) southeastern Anatolia.

Collection of Dust Samples. People (either patients or
volunteers) were asked to collect dust from their homes.
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Nine hundred thirty homes from 45 cities in 7 regions were
selected randomly irrespective of the presence of an atopic
person in the dwelling. Dust was sampled once between
March 1995 and March 1999. For logistic reasons, dust
samples were collected by the inhabitants themselves, using
their own vacuum cleaners provided with a new disposable
paper bag under standardized conditions (a 2-minute sam-
pling of 1 m?) from the living room/bedroom floor and
mattresses. Individuals were advised not to clean their
houses for 5-7 days before collection of the dust samples.
The paper bags containing dust samples were returned to the
laboratory in sealed plastic bags and stored at +4°C for
future evaluation.

Slide Preparation of Mites. Each sample was weighed
and processed by the same expert to rule out a considerable
potential variability in the assay of identification. Living
mites were separated using the Berlese method, which was
described by Baker and Wharton.® Mites were collected in
an alcohol solution and heated. Thereafter, lactic acid was
added into the mixture. Slide preparation of mites was made
with Hoyer’s mountant and dyed using the Direkttief
Schwartz solution.

Identification and Count of Mite Species. Two experi-
enced independent acarologists from the Entomology and
Plant Protection Department of Agricultural Faculty, An-
kara, identified the species and counted the total number of
mites in the samples using light microscopy at a 400X
magnification. Identification was done in light of the key
points suggested specially for the Pyroglyphidae by
Hughes’ and the numbers were assessed. Finally, the num-
ber of mites per 100 g of dust (mites/100 g) was calculated
for each sample.

Environmental Data

he outdoor temperature and humidity data of all the

sample sites was collected from the State Meteorol-

ogy Institute. The mean outdoor temperature was 16.9°C

(minimum [min], —10°C; maximum [max], 40°C) and rel-

ative humidity (RH) was 62.2% (min, 29%; max, 82%)

during the sampling period. Special measurements were not
done to register indoor temperature and humidity.

Statistical Analysis

X° was used to examine the differences between

independent groups. Prevalence odds ratios (ORs)
and 95% confidence intervals were calculated with the
Mantel-Haenszel method. Spearman correlation coefficient
(r) was calculated to test the correlation between special
intervals of temperature, RH, and altitude variables and mite
presence. Results of the number of mites per 100 g of dust
were analyzed using an analysis of variance (ANOVA), and
a Tukey multiple comparison test was used to determine the
differences between the regions. Mite as a variable was
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considered as binary. Binary logistic regression analysis
was used to calculate risk estimates (OR) of these meteo-
rological variables. A value of p < 0.05 was regarded as
significant. Statistical analysis was performed by use of
SPSS 10.0 (SPSS, Chicago, IL).

RESULTS

ites were isolated from 173 (18.6%) of the total 930
HD samples. Most of the samples (74.1%) came
from apartment buildings.

Geographic Distribution of Mites

he presence of mites among the seven regional sites
was different from each other. The percent of samples
positive for mites was significantly higher (p < 0.01) in HD
from the most humid regions of the country. The Mediter-
ranean and the Black Sea regions had the top-most percent-
ages of samples with positive HD mites (48.4 and 46%,
respectively; p > 0.05). The Marmara region showed an
infestation rate of 30% (p < 0.01), and in the Aegean
region, 15.7% of the samples had mites. A relatively small
number of samples (5.7 and 2.4%, respectively) from cen-
tral and eastern parts of Anatolia were found to have mites
(p > 0.05). Dust samples of the southeastern region showed
no infestation. Distribution of samples and prevalence of
mites by regions are shown in Fig. 1.

The number of mites per 100 g of dust varied from O to
995 mites/100 g (the latter being in a sample from Antakya,
a city in the Mediterranean region), with a mean of 23.9
mites/100 g. The highest concentrations were found in the
regions with the highest humidity: Mediterranean (85.8
mites/100 g) and Black Sea regions (57.1 mites/100 g).
Another coastal region, Marmara, had somewhat lower con-
centration (22.2 mites/100 g) (p < 0.05), followed by east
Anatolia (14.1 mites/100 g). Mite numbers were low in the
household dust of the Aegean and central Anatolia regions
(10.6 and 9.3 mites/100 g, respectively).

Humidity
Mites were found in dust samples collected from re-
gions with an RH =40%. RH was an important
factor for the presence of HD mites (x> = 127.6; p <
0.001), as the RH gets higher the risk is greater starting
mainly from an RH of 60% (OR = 1.3 [1.21-1.39]) and
reaches up to a sevenfold increased risk in RH =80%
(OR = 7[2.46-13.96]; p < 0.001). A small but statistically
significant correlation was found between RH and mite
prevalence (r = 0.317; Fig. 2 A). Fewer mites were found in
central and eastern Anatolia, where low humidity prevails
and the mean monthly RH does not exceed 60% during
most of the year; on some days it drops to 20-30%.

Temperature

he presence of mites was related to increases in mean
temperature of the cities within the regions where the
samples were collected (x> = 66.8; p < 0.001). Significant
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Figure 1. Distribution of samples and mite prevalence by regions. Values are given as percents (mite positive/total samples).

numbers of mites were found in samples from cities with a
temperature of >15°C (Fig. 2 B).

Altitude

Infestation of dust samples from humid coastal regions
showed an inverse relationship between altitude and
mite positivity (x> = 139.9; r = —0.366; p < 0.001). Mites
were most prevalent below 300 m (Fig. 2 C). Logistic
regression analysis showed that every additional meter in
altitude negatively affects the presence of mites (0.99; p <
0.001), and every additional 1% RH doubles the presence of
mites (OR, 1.051; p < 0.001).

Species
Most of the mites collected during the survey belonged
to the Dermatophagoides spp. (94.95%; D. ptero-
nyssinus and D. farinae). D. pteronyssinus was the most
common specie and constituted 82.95% of the mites col-
lected, and D. farinae represented ~12% of the HD mites
collected. This specie was more common in the Aegean and
Mediterranean regions than in other coastal regions, i.e.,
Marmara and the Black Sea (p < 0.05). Glycyphagidae and
Acaridae (1.2%, each) were less frequent (p < 0.05). Chey-
letid mites, predaceous on pyroglyphids and glycypagids,
were found in only 0.4% of the samples (Fig. 3).

DISCUSSION

here is evidence that the risk of sensitization and de-
velopment of allergic diseases has increased with
exposure to HD mites.®? Although mites have been shown
to play an important role in the pathogenesis of asthma and
atopic diseases in Turkey, this multicenter investigation
constitutes the first study of the prevalence, number, and
species of mites in houses from various parts of Anatolia,
representing different climatic conditions. The preliminary
results of the distribution of HD mite fauna in Turkey
showed that approximately one-fourth of the 133 samples
collected from the home environment of mite-allergic pa-
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tients had mites.'® However, the result found in this survey
is considerably lower (18.6%). The reason for this differ-
ence may be because of sampling not only from the houses
of allergic patients but also from healthy volunteers.

Regional variation in HD mite prevalence depends
largely on climatic differences.*'' Turkey is situated in a
temperate area located mainly in Anatolia, a peninsula, and
Thrace and has four distinct climatic seasons. The humidity
at the coastline is much higher than inland Anatolia
throughout the year. This explains the highest mite popula-
tion found in the Mediterranean and Black Sea regions.
However, mite prevalence was low in cold central and
eastern Anatolia regions that are located =900 m above sea
level where humidity is low (RH <60%). No contamination
was observed in the southeastern part of Anatolia. This
probably is because of high altitude and temperature as well
as low RH (29-59%). As shown in laboratory studies, the
combined effect of temperature >15°C and a microenvi-
ronmental RH of 45-55% decreases the survival of dust
mites.”'?"'* In particular, D. pteronyssinus, which is the
predominant specie in Turkey, has been shown to be more
sensitive than D. farinae to heat as a stressor. These results
are consistent with current thinking on the climatic growth
patterns of mites.

There are a number of potential criticisms of this study.
First, we were not able to measure indoor conditions (RH
and temperature). The surveys in temperate climates indi-
cate that mite prevalence fluctuates in parallel with seasonal
fluctuations in indoor RH.'>'® Second, the sample sites
were selected randomly and thus different homes were
assayed at different sites. Finally, dust samples were ob-
tained at different times of year. Our primary aim was to
compare prevalence and number of mites monthly within a
sampling region, but budgetary limitations did not permit
HD survey over a 12-month period. Therefore, the authors
wished to minimize seasonal influences, and dust samples
were collected during 4 consecutive years.
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Figure 2. Distribution of mite positivity by (A) RH, (B) temperature, and (C) altitude.

In addition to such distribution patterns, neither Marmara
nor Aegean regions show an infestation rate similar to those
of other coastal sites, e.g., Mediterranean and Black Sea
regions. Thus, the effect of other environmental factors
related to lifestyle should be considered. One possible ex-
planation is that housing characteristics are responsible for
these differences by affecting indoor humidity.'>'”-'® Most
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people live in multistory apartment flats in the Marmara and
Aegean regions and in inner parts of Anatolia (data not
shown). However, the rest of the population prefers single-
story houses made of bricks or concrete blocks and heated
by wood-burning stoves. The houses have natural ventila-
tion due to low building standards, and mechanical ventila-
tion systems are absent. As has been shown in our previous
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Figure 3. Distribution of mite species found in HD samples in seven geographic regions.

study, damp/poor housing conditions in single-story houses
were associated with increased mite exposure.'® The causes
of indoor humidity in Turkey and the Western world are
probably different. In Europe, dampness problems are re-
lated to efficient insulation and poor ventilation, while in
Turkey, dampness appears to be related more to leaking
roofs and walls and damp cellars.'®!7-!

Many authors recognize the strength of the association
between type of building and mite prevalence. Chew et al.
found that dust-mite allergen concentrations were almost
two times higher in houses than those in apartments.'’
Studies in the United States and Europe have established
higher levels of dust-mite allergens in houses than in mul-
tistory apartments with hotter and drier interiors during all
seasons.'®

Our results indicate that HD mites probably occur in
homes at any one time, but with variation both in quantity
and in species. Almost three-quarters of the samples sur-
veyed in our study were collected from cities where apart-
ment flats constitute the major type of building. Further-
more, mean relative outdoor air humidity in Turkey (62.2%)
is somewhat lower than in Europe. This too may explain
considerably lower mite numbers (23.9 mites/100 g of dust
sample) as compared with other regions with similar cli-
mates. In addition, the difference may be associated with the
separation methods used; with our technique, only live
mites were isolated.

Various environmental factors also influence the species
in HD. The most prevalent species found belong to the
Dermatophagoides spp. (94.95%). Dust samples from the
coastal areas contained more mites, mainly D. pteronyssi-
nus, than the metropolitan areas, but very little D. farinae.
Because the total number of HD mites collected at a site
reflects the number of D. pteronyssinus, our results show
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that under the climatic conditions of Turkey, RH determines
the abundance of this species. These results are consistent
with the observations that optimal temperature is higher
(25-30°C) and optimal humidity is lower (RH, 50-60%)
for D. farinae than for D. pteronyssinus.'® This explains
why D. farinae is most prevalent in the Aegean region.
Either the humidity is too high or the temperature is too low
for D. farinae at the other sites. Storage mites were found
extremely rare in this investigation of the distribution of
mite species. Other species reported to be very common in
some tropical regions can be clinically important in indi-
vidual cases and should be considered therein.?*-*

In conclusion, this survey provides information about
dust-mite prevalence and mite ecology in Turkey. Some
factors such as humidity, temperature, and small houses for
large families probably favored the heavy mite infestation.
The highest prevalence of HD mites found in the most
humid regions is consistent with the widespread occurrence
of allergy in coastal parts of Turkey. Definition of geo-
graphically specific patterns of indoor allergens, particu-
larly HD mites, could enable investigators to assess the
extent to which exposure assessment might influence diag-
nosis and treatment.
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