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ABSTRACT

In this study, we aimed to determine the occurrence of Forficulidae earwigs on olive trees in the
eastern Mediterrenean and southeastern Anatolia regions of Turkey. Seasonal changes in occurrence
and abundance of earwigs were monitored in olive orchards in (Tarsus) Mersin and Erzin (Hatay) for
two successive years. Samples were collected by using aspirator, handing, knocking and with twigs
plucked from olive trees and separated in the laboratory. Six species from Forficulidae family in altogether
98 specimens were collected. Forficula aetolica Brunner, 1882 (2 specimens), F. auricularia Linnaeus,
1758 (13), F. decipiens Géné, 1832 (1), F. lurida Fischer, 1853 (41), Guanchia brignolii (Vigna Taglianti,
1974) (22), G. hincksi (Burr, 1947) (1), Guanchia sp. (14) and Forficula sp. (4) were determined in olive
orchards (Oleae europae L.) in Adana, Hatay, Kahramanmaras, Mersin, Osmaniye provinces (eastern
Mediterrenean region), Gaziantep and Kilis provinces (southeastern Anatolia region) of Turkey between
the years 2008 and 2010. F. lurida was detected as the most abundant species. The results of this study
also revelead that Forficulidae species were appeared on the trees at the middle of April and after become
adults, they migrated to the soil at the end of December.
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INTRODUCTION

The order of Dermaptera includes about 2200 species, which are mainly distributed
throughout the warm and wet tropic areas, but few species are found in Nearctic and
Palaearctic regions (Popham, 2000; Anlas and Kocarek, 2012). Earwigs feed on
animal, plant of funghi materials (Albouy and Caussanel, 1990; Haas and Henderickx,
2002; Toups et al., 2007; Anlas et al., 2010) and even vegetables seedling, annual
flowers that they often cause severe damage to mature soft fruit or corn silks (Langston
and Powell, 1975; Toups et al., 2007; Shetlar and Andon, 2010). Dermaptera have
also beneficial role in the fields that they are the important predator of aphids and
armoured scale insects (Tabilio et al., 1998; Flint, 2002; Canellas et al., 2005; Maher
and Logan, 2007; Toups et al. 2007; Weems and Skelley, 2007; Ayaz et al., 2009;
Tezcan and Kocarek, 2009).
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Altogether, only 19 species of Dermaptera from families Labiduridae, Anisolabididae
and Forficulidae have been reported in Turkey (Anlas and Kocarek, 2012). The
studies about the distribution of Dermaptera species are very limited in Turkey. Nine
species were given based on the material collected between the years of 1970-2010
from different locations of Turkey (Tezcan et al., 2011). Tezcan and Kocarek (2009)
recorded four species: Forficula auricularia Linnaeus, F. lurida Fischer, F. smyrnensis
Serville and Guanchia hincksi (Burr) belonging to the Forficulidae in cherry orchards
(Cerasus avium (L.)), in Manisa and lzmir. F. auricularia were determined to be
common species in pomegranate orchards of Turkey (Oztiirk and Ulusoy, 2009). The
damage rate of this species changed from 5% to 14% in apricot orchards in Darende
(Malatya), Turkey (Ayaz et al., 2009).

Dermaptera fauna of the eastern Mediterrannean and southeastern Anatolia regions
of Turkey has been poorly studied. In this study, we aimed to determine the distribution
of Turkish Dermaptera fauna in olive orchards and occurrence of Forficulidae species
on olive trees.

MATERIAL AND METHODS

This study was conducted in olive orchars in Adana, Hatay, Kahramanmaras,
Mersin, Osmaniye provinces (eastern Mediterrenean region), Gaziantep and Kilis
provinces (southeastern Anatolia region) of Turkey between the years 2008 and 2010.
Dermaptera samples were collected by aspirator, knocking to branches (100 trees
were beaten with using Steiner funnel in each orchard), handing and pulling of twigs
from olive trees. Additionally, occurrence of Forficulidae specimens on the olive trees
were determined by knocking (100 trees were beaten with using steiner funnel in each
orchard) in the olive orchards of Tarsus (Mersin) (176 m, 37°0’46”N, 36°11°20"E) and
Erzin (Hatay) (257 m, 37°0'36”N, 34°46°15”E) once a week from April to November
and every fifteen days in other months between 2009 and 2010. Collected adults and
nymphs were separated in the laboratory for identification.

Samples were sent to the laboratory of entomology in Ehime University for
identification. We used the monographs of Steinmann (1993) and a paper of Ko¢arek
(2007) to identify the specimens. Although other species were identified on species
level, Guanchia sp. and Forficula sp. were identified to genera level. All samples were
identified by the second author, and they were deposited in the collection of the Ehime
University Museum in Japan.

RESULTS

During this study, six Forficulidae species were determined in the olive orchards
in Adana, Gaziantep, Hatay, Kahramanmaras, Kilis, Mersin and Osmaniye. Totally,
98 specimens of Forficulidae were collected (Table 1). Six species of this family:
Forficula aetolica Brunner, 1882 (2 specimens), F. auricularia Linnaeus, 1758 (13),
F. decipiens Géné, 1832 (1), F. lurida Fischer, 1853 (41), Guanchia brignolii (Vigna



29
Forficulidae Fauna of Olive Orchards in the South Eastern and Mediterranean Regions

Taglianti, 1974) (22), G. hincksi (Burr, 1947) (1), Guanchia sp. (14) and Forficula sp.
(4) were identified from studied olive orchards (Oleae europae L.). F. lurida (41.8%)
was determined as the most abundant species in this study (Table 1).

Table 1. Forficulidae species, total numbers and percentages of nymphs, adults in olive orchards of
eastern Mediterranean and southeastern Anatolia and Southeastern Turkey.

Species Nymph Male | Female Total %
Forficula aetolica Brunner, 1882 0 2 0 2 2
Forficula auricularia Linnaeus, 1758 0 7 6 13 13.3
Forficula decipiens Géné, 1832 0 1 0 1 1
Forficula lurida Fischer, 1853 0 18 23 41 41.8
Guanchia brignolii (Vigna Taglianti, 1974) 0 12 10 22 224
Guanchia hincksi (Burr, 1947) 0 1 0 1 1
Forficula sp. 4 0 0 4 4.1
Guanchia sp. 0 0 14 14 14.3
Total 4 41 53 98 100
*(%) 41 418 54.1 100

* The presences rate of the Forficulidae species on development stages.
Forficulidae
Forficulinae

Forficula aetolica Brunner, 1882

Material examined: Mersin/ Bozyazi-Tekeli, 24 m, 36°8'26"N, 33°8'28"E, 03.11.08, 1J3; Mersin/
Tarsus-Karadiken, 261 m, 37°0'16"N, 34°43'12"E, 05.8.09, 14.

Distribution: Turkey: Bursa, Izmir, Manisa East, West, Central South and Southeast
Anatolia (Anlas et al., 2010; Anlas and Kocarek, 2012).

Forficula auricularia Linnaeus, 1758

Material examined: Gaziantep/islahiye-Kirikgali, 510 m, 36°59'9"N, 36°36'58"E, 01.5.08, 19; Adana/
Kozan-Oruglu, 255 m, 37°29'50"N, 35°46'5"E, 15.5.08, 14, 29Q; Kahramanmaras/Tlrkoglu, 556 m,
37°24’8°N, 36°51'18”E, 12.VI.08, 13, 12; Osmaniye/Bahge-Ariklikag, 562 m, 37°11'12"N, 36°30'29"E,
13.8.08, 1&; Kahramanmarag/Tirkoglu-Beyoglu, 552 m, 37°17'32°N, 36°46'14’E, 06.11.08, 1J;
Kahramanmaras/Turkoglu, 553 m, 37°24'7°N, 36°51’18"E, 06.11.08, 13; Kiliss/Musabeyli-Dorucak, 593
m, 36°50'57”N, 36°53'8"E, 26.11.08, 19; Osmaniye/Kadirli-Topraktepe, 100 m, 37°19'41”N, 36°5'37"E,
26.10.09, 13; Hatay/Erzin-Gokdere, 188 m, 36°59'27"N, 36°11’56"E, 03.5.10, 13, 19.

Distribution: Forficula auricularia is one of the most common and widely distributed
species in Turkey (Anlas et al., 2010). Adiyaman, Afyonkarahisar, Amasya, Ankara,
Antalya, Artvin, Bitlis, Bolu, Burdur, Bursa, Canakkale, Cankiri, Corum, Diyarbakir,
Elaz1g, Eskisehir or Izmir (Boz mountain), Giresun, Hakkari, Istanbul, Izmir,
Kahramanmaras (Engizek mountain), Kayseri, Kirsehir, Konya, Malatya, Manisa,
Mardin, Mus, Rize, Samsun, Siirt, Tokat, Trabzon, Van, Zonguldak, without provinces:
Eastern Anatolia (Karasu and Kandilli) and Toros Daglari of Turkey (Anlas et al., 2010).
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Forficula decipiens Géné, 1832
Material examined: Kahramanmarasg/Tirkoglu, 632 m, 37°23'28"N, 36°50'18”E, 12.6.08, 1J.

Distribution: Turkey: Kahramanmaras, Adiyaman Istanbul, 1zmir, Kastamonu
Central Southeast Anatolia (Anlas and Kocarek, 2012).

Forficula lurida Fischer, 1853

Material examined: Hatay/Dortyol-Kuzuculu, 83 m, 36°49'31"N, 36°14’10"E, 08.4.08, 19; Hatay/
Erzin-Yoncadiizii, 188 m, 36°58'21°N, 36°12'16’E, 08.4.08, 1Q; Hatay/iskenderun-Payas, 25 m,
36°45'25"N, 36°12'33"E, 15.4.08, 1J; Mersin/Bahgeli, 70 m, 36°54'2"N, 34°43'19’E, 15.4.08, 12;
Osmaniye/Toprakkale-Kigla Mah., 69 m, 37°3'30"N, 36°9'35’E, 17.4.08, 1J; Adana/Kozan-Oruglu,
268 m, 37°29'60°N, 35°46'25"E, 15.5.08, 243, 19; Adana/Sarigam-Mustafalar, 255 m, 37°6'22"N,
35°30'34"E, 14.7.08, 19; Adana/Kozan-Baglar, 148 m, 37°27°28"N, 35°50'4"E, 14.10.08, 1J; Osmaniye/
Dizigi-Yarbasi, 515 m, 37°12'20"N, 36°26°25"E, 16.10.08, 29 ?; Osmaniye/Merkez-Toplukonutlar, 136
m, 37°5'6"N, 36°11’50’E, 16.10.08, 1J; Osmaniye/Akyar, 139 m, 37°2’45"N, 36°12'5"E, 16.10.08, 19;
Osmaniye/Gona, 218 m, 37°6’15"N, 36°19'32"E, 16.10.08, 24 J; Osmaniye/ Hasanbeyli-Colakli, 702 m,
37°9'49"N, 36°32'44”E, 16.10.08, 19; Adana/Karaisali-Bekirli, 243 m, 37°14’'47°N, 35°11’55”E, 22.10.08,
1d; Adana/Karaisali-Beydemir, 171 m, 37°17°0"N, 35°8'56"E, 27.10.08, 19; Adana/Karaisali-Kirikli, 101
m, 37°10'34’N, 35°14’33"E, 27.10.08, 12; Hatay/Yayladagi, 440 m, 35°54’17"N, 36°4'29"E, 30.10.08, 19;
Adana/Kozan-Poskabasakal, 374 m, 37°29'33"N, 35°39'46"E, 14.11.08, 1J; Hatay/Samandag-Karacay,
128 m, 36°8’47"N, 36°4’30"E, 25.11.08, 19; Mersin/Tarsus, 71 m, 36°56'30"N, 34°51'26"E, 20.4.09,
12; Osmaniye/Kadirli-Cigcit, 92 m, 37°17°25°N, 36°5'45"E, 04.5.09, 1J; Hatay/Dortyol-Yeniyurt, 29 m,
36°53'1"N, 36°9'25"E, 11.5.09, 243, 12; Hatay/Dortyol, 62 m, 36°53'9"N, 36°11’'56"E, 11.5.09, 422;
Adana/Ceyhan-Dokuztekne, 173 m, 37°0’5"N, 35°59'8"E, 13.5.09, 1J; Mersin/Tarsus-Cakirli, 171 m,
37°1'18"N, 34°44’39°E, 27.5.09, 13; Mersin/Tarsus-Ulas, 267 m, 37°0’31"N, 34°46'8"E, 27.VI1.09, 12;
Adana/Sarigam-Cigekli, 151 m, 37°11’1"N, 35°18'58"E, 05.6.09, 1&; Mersin/Tarsus-Ibrisim, 210 m,
36°59'28"N, 34°48'38"E, 11.6.09, 19; Mersin/Tarsus-Karadirlik, 187 m, 37°1'9"N, 34°49°'35"E, 30.4.09,
12; Osmaniye/Topraktepe, 100 m, 37°19'41”N, 36°5'36"E, 13.10.09, 247, 12.

Distribution: The most common and widely distributed species in Turkey (Anlas
and Kocarek, 2012).

Forficula sp.

Material examined: Mersin/Tarsus-Nacarli, 45 m, 36°52'40°N, 34°41'40"E, 15.4.08, 1 N; Hatay/
Altin6zi-Babatorun, 514 m, 36°4'19°N, 36°18'25"E ,17.4.08, 1 N; Adana/Kozan-Baglar, 148 m, 37°27°28"N,
35°50'4’E, 17.4.08, 1 N; Hatay/Altindzi-Keskincik, 431 m, 36°5'57”°N, 36°19'59"E, 29.4.08, 1 N.

Notes: These specimens seem to be nymph of F. lurida, but in the absence of adult
it is not possible to determine these nymphs up to species level.

Guanchia brignolii (Vigna Taglianti, 1974)

Material examined: Hatay/Samandag-Karagay, 99 m, 36°8'33"N, 36°4'36"E, 05.4.08, 17, 19; Hatay/
Samandag-Yesilkdy, 85 m, 36°7'3’N, 36°0'55"E, 05.6.08, 17, 19; Hatay/Altindzii, 276 m, 36°7'16"N,
36°16'0’E, 16.7.08, 13, 19; Hatay/Samandag-Karagay, 118 m, 36°8'38’N, 36°5'3’E, 18.8.08, 1;
Adana/Yiregir-Yeniyayla, 242 m, 37°6’45°N, 35°33'25"E, 30.10.08, 233, 49 Q; Hatay/Yayladagi, 594 m,
35°57°29°N, 36°4'8"E, 30.X.08, 1J; Hatay/Altindzi-Altinkaya, 375 m, 36°9'3’N, 36°14'51"E, 11.X1.08, 17;
Hatay/Altindzii-Altinkaya, 242 m, 36°9'58"N, 36°16'2"E, 11.11.08, 1J; Kilis/Merkez, 643 m, 36°44'8"N,
37°5'4’E, 26.11.08, 13, 399; Hatay/Samandag-Karagay-Ozbek mevki, 102 m, 36°7'52’N, 36°3'55’E,
27.9.10, 1¢&; Hatay/Erzin-Haydarli, 89 m, 36°56'30”N, 36°8'43’E, 19.7.10, 1.

Notes: Female specimens were captured together with the male. The shape of
each female pronotum is well in agreement with that of male and the figure shown

by Kocarek (2007).
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Distribution: Turkey: Hatay, Gaziantep-Osmaniye (Kocarek, 2007).

Guanchia hincksi (Burr, 1947)
Material examined: Mersin Cesmeli, 34 m, 36°41'27"N, 34°25'14"E, 18.11.08, 1J.

Distribution: Turkey: Adana, Ankara, Denizli, Eskisehir or Izmir (Boz mountain), lzmir
(Oren), Manisa, Mersin, South and Northwest Anatolia (Anlas and Ko&arek, 2012).

Guanchia sp.

Materialexamined: Mersin/Tagsucu, 6 m, 36°19'19"N, 33°563’14’E, 22.V.08, 17 ; Osmaniye/Dizigi-Atalan,
339 m, 37°15'16”N, 36°20'9"E, 19.6.08, 19; Hatay/Erzin, 119 m, 36°57°2"N, 36°10°32"E, 03.7.08, 1%;
Hatay/Altindzl, 276 m, 36°7'16"N, 36°16’0’E, 16.7.08, 299; Adana/Karaisal-Salbas-Pirili, 178 m,
37°715”N, 35°8'7"E, 27.10.08, 12; Hatay/Altindzi-Altinkaya, 375 m, 36°9'3"N, 36°14'51"E, 11.11.08,
2QQ; Hatay/Altinézii, 246 m, 36°6'41°N, 36°14'43"E, 11.11.08, 19; Hatay/Iskenderun-Arpaderesi, 148 m,
36°31’11°N, 36°4’44”E, 16.12.08, 12; Adana/Karaisali-Salbag, 102 m, 37°6’35’N, 35°5'13”E, 05.6.09, 1%;
Hatay/Dortyol-Yesiltepe, 36 m, 36°55'9"N, 36°8'0"E, 22.6.09, 19; Adana/Seyhan-Karahan, 75 m, 37°3'1°N,
35°10°'2"E, 08.7.09, 19; Osmaniye/Kadirli-Topraktepe, 100 m, 37°19'41”N, 36°5’36"E, 13.11.09, 12.

Seasonal changes and occurrence of Forficulidae on the olive trees

In the total, 109 individuals of Forficulidae were collected and monitored in two
orchards. In the first orchard (Erzin), totally 24 individuals were collected: F. aetolica
(1 specimen), F. lurida (11), G. brignolii (10) and Guanchia sp. (2) (Fig. 1). Most of
specimens were collected between 12 May (3 individuals) and 9 October (5 individuals)
in 2010 (Table 2, Fig. 1.).

In second orchard (Tarsus), 85 individuals were collected: F. aetolica (42
specimens), Flurida (36), Guanchia sp. (4) and Forficuladae sp. gen 1, 2, 3 (3) (Fig.
2). The species of Forficulidae occurred between 06 June (2 individuals) and 12
November (3 individuals) in 2009. Most samples were collected between 28 May and
12 November in 2010 (Table 3).

Forficulidae nymphs started to appear on the trees in the middle of April and, after
becoming adults, they migrate to the soil at the end of December.
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Fig. 1. Seasonal changes and occcurence of Forficulidae specimens in Erzin (Hatay) in 2009-2010.
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Table 2. List of Forficulidae specimens in Erzin (Hatay) in 2009-2010.

Fig. 2. Seasonal changes and occcurence of Forficulidae specimens in Tarsus (Mersin) in 2009-2010.

Table 3. List of Forficulidae specimens in Tarsus (Mersin) in 2009-2010.

Dat€ Number of individuals Species Date Number of individuals Species
25.05.09 | 299 Forficula lurida 24.05.10 |14 Forficula lurida
03.08.09 |19 Guanchia spp. 07.06.10 |19 Forficula lurida
13.10.09 |1 Guanchia brignolii 07.06.10 |19 Guanchia brignolii
26.10.09 |19 Forficula lurida 23.06.10 (12 Forficula lurida
23.11.09 |14 Forficula lurida 23.06.10 |19 Guanchia sp.
12.05.10 | 17,299 Forficula lurida 05.10.10 (12 Guanchia brignolii
12.05.10 | 19 Guanchia brignolii 09.10.10 | 244 Guanchia brignolii
24.05.10 (19 Guanchia brignolii 09.10.10 [14,292 Guanchia brignolii
24.05.10 (19 Forficula aetolica 19.10.10 |14 Forficula lurida
Total 24 individuals
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Date Number of individuals | Species Date Number of individuals | Species
15.04.09 |12 Forficula lurida 12.05.10 |14 Forficula lurida
15.04.09 | 1IN Forficulidae sp. gen 1 28.05.10 | 114,699 Forficula aetolica
27.05.09 | 14 Forficula lurida 28.05.10 | 347,699 Forficula lurida
05.06.09 |19 Forficula lurida 28.05.10 | 433,599 Forficula aetolica
05.06.09 |29¢ Guanchia spp. 25.06.10 | 247,19 Forficula aetolica
05.08.09 |19 Guanchia spp. 09.07.10 | 547,19 Forficula aetolica
12.11.09 | 243,19 Forficula lurida 10.08.10 | 243,19 Forficula aetolica
24.11.09 |19 Guanchia sp. 27.08.10 | 1d Forficula aetolica
10.02.10 |14 Forficula lurida 08.09.10 |14 Forficula aetolica
15.04.10 | 13,499 Forficula lurida 221010 | 243,19 Forficula lurida
15.04.10 | 1N Forficulidae gen. sp. 2 12.11.10 | 599 Forficula lurida
30.04.10 | 433,299 Forficula lurida 10.12.10 | 13,19 Forficula aetolica
30.04.10 [ 1N Forficulidae gen. sp. 3 Total 85 individuals
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DISCUSSION

In this first part of study, 98 Forficulidae specimens consisted of 4 nymphs (4.1%),
41 males (41.8%) and 53 females (54.1%) were collected. The majority of specimens
belonged to Forficula lurida with 41 specimens (41.8%), Guanchia brignoli with 22
specimens (22.4 %), Guanchia sp. with 14 specimens (14.3%) and F. auricularia with
13 specimens (13.3%). Most of the female and male samples were found belonging
to F. lurida (23 females and 18 males) and G. brignoli (10 females and 12 males).

Similar to our study, Anlas and KoCarek (2012) reported that F. auricularia, F. lurida
and Labidura riparia (Pallas, 1773) are the most common and widely distributed
species in Turkey. F. lurida was observed as a pest in many cultured plants (Moderraes
Awal, 1997), but this finding contrasts with the results of Haas and Henderickx (2002)
who suggested the carnivorous feeding habit based on cuticle fragments of arthropods
found in the gut contents (Anlags and Kocarek, 2012). F. auricularia, F. lurida and
Guanchia sp. have been reported from olive orchards in recent years in eastern
Mediterranean region (Tufekli, 2010; Kagar and Ulusoy, 2011a).

Four species: F. auricularia, F. lurida, F. smyrnensis and G. hincksi were recorded
in cherry orchards of Manisa and Izmir, Turkey. F. smyrnensis was the most abundant
species (Tezcan and Kocarek, 2009). Ayaz et al. (2009) reported that F. auricularia
damage rate was found between 5% and 14% in Malatya apricort orchards. F
auricularia is one of the common and widely distributed species in Turkey. In other
study, F. smyrnensisn was the dominant species followed by F. lurida and F. auricularia
with percent dominance values of 64.59; 18.18 and 16.27%, respectively in cherry
orchards (Tezcan and Kocarek, 2009). But, F. lurida was found the most common species
by followed G. brignolii, Guanchia sp. and F. auricularia in olive orchars in our study.

In this second part of study, Forficulidae species were found to occur on the olive
trees between May and December in Erzin and Tarsus. Most of the olive pests and
natural enemies feed on trees during this period. Most of olive pests: Palpita unionalis
Hubn. (Crambidae), Zelleria oleastralla (Milliere) (Yponomeutidae), Cacoecimorpha
pronubana (HUbner) (Tortricidae) of Lepidoptera, Euphyllura spp. (Hemiptera: Psyllidae)
were found on olive trees from April to December (TUfekli, 2010; Kagar and Ulusoy,
2011a,b; Kacgar and Ulusoy, 2012a,b). F. auricularia, F. lurida and Guanchia sp. were
reported that they are natural enemies of C. pronubana, P.unionalis and Euphyllura
straminea Loginova in olive orchards (Tufekli, 2010; Kagar and Ulusoy, 2011a; 2012b).
Furthermore, most of earwigs feed on soft-bodied insects such as aphids, insect
eggs, and they can exert significant biological control under some circumstances
(Flint, 1998). F. auricularia feeds on eggs of some insect: Cydia pomonella (Linnaeus)
(Tortricidae) and Chilo suppressalis Walker (Crambidae) of Leridoptera, Eriosoma
lanigerum (Hausmann) (Aphididae) or scale insects (Diaspididae) of Hemiptera (Glen,
1975; Moderraes Awal, 1997; Helsen et al. 1998, Maher and Logan, 2007).

CONCLUSION

Forficulidae fauna of olive orchards in Turkey was studied for the first time.
Totally, 98 specimens of six species were collected: Forficula aetolica, F. auricularia,
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F. decipiens, F. lurida, Forficula sp., Guanchia brignolii, G. hincksi and Guanchia
sp.. F. lurida was the dominant species in this study. Some species of Forficulidae
are known to cause damage of some cultural plants, but they might be potentially
predators of some insect pest. The ecological function of earwigs in olive orchards is
still unknown. According to current knowledge, we can not determine the rate of their
significance as predators of pests. It is necessary to perform further studies to find
out their importance in agriculture. Additionally, the result of this study also revelead
that Forficulidae species were appeared on the trees at the middle of April and after
become adults, they migrated to the soil at the end of December.

The specific movement of an insect in time is related to several factors such as
quantity and quality of food (host plants and prey), plant phenology, temperature and
humidity. Therefore, further studies are required to reveal the factors of occurance.
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