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ABSTRACT

Allergy is a clinical manifestation in the form of an excessive symptomatic response from the immune
system's reaction to substances or antigens in the environment that are usually harmless. House dust
mites (HDM) are a major source of indoor aeroallergens. Some allergic diseases associated with HDM
are allergic rhinitis, asthma, and eczema or atopic dermatitis. The aim of this research is to determine
the presence and density of house dust mites, as well as to determine the relationship between the
presence of house dust mites and the incidence of allergies in the Maulana Hasanuddin Foundation
Orphanage in Cilegon. This research was conducted in March-April 2024 using observational analytical
methods with a cross-sectional research design. The research subjects were 37 respondents. The
sampling technique used was total sampling. Data collection was carried out using the International
Study of Asthma and Allergy in Childhood (ISAAC) guestionnaire and dust sampling in the bedrooms
of the Maulana Hasanuddin Foundation orphanage. Data analysis was carried out using the Fisher exact
test. Of the 37 children from the Maulana Hasanuddin Foundation orphanage, 27 respondents (73%)
showed positive allergies and 10 respondents (37%) showed negative allergies. Of the 27 subjects who
tested positive for allergies, they could experience more than 1 type of allergy, so the number of allergic
incidents could grow to 75 cases and the majority of orphanage children had experienced allergic rhinitis
(32%). There is no statistically significant relationship between the presence of HDM and allergy
sufferers (allergic rhinitis, asthma, or eczema) with OR 1.25 (0.29 — 5.34) and p-value > o (1.00 > 0.05).

Keywords : presence of HDM, density of HDM, allergy

https://doi.org/.

© 2022 by the authors. Submitted for possible open access publication under the terms and conditions of the Creative
BV _sa Commons Attribution (CC BY SA) license (https://creativecommons.org/licenses/by-sa/4.0/).

Teamy
s


https://doi.org/

Y
/)

@

| | | |
INTRODUCTION

Allergy is a clinical manifestation of an exaggerated symptomatic response of the immune
system to normally harmless environmental substances or antigens. ™" As much as 8-10% of the global
population suffers from one or more allergic diseases, ranging from mild rhinitis to severe anaphylaxis
or asthma.® In Indonesia, the highest prevalence of allergies in big cities are allergic rhinitis, asthma and
atopic dermatitis.* Allergic rhinitis (AR) is an inflammation that can be characterised by nasal and non
nasal symptoms.> AR is estimated to affect 10% to 30% of adults and 40% of children and its prevalence
is still increasing globally.® In Indonesia, the prevalence of AR is estimated to be around 1.5-12% of the
population in all age groups.” According to basic health research data (Riskesdas) in 2007, the
prevalence of AR in Banten Province reached 20%.8 Asthma is a common, chronic disease of the
respiratory tract characterised by inflammation and narrowing of the respiratory tract. Asthma affects
approximately 15% to 20% of people in developed countries and around 2% to 4% in less developed
countries.’® Riskesdas (2018) recorded the prevalence of asthma in Indonesia at 2.4% in the population
of all ages. Meanwhile, the prevalence of asthma in Banten Province reached 2.5%.!* Atopic dermatitis
(AD) or eczema is the most common chronic inflammatory skin disease that can result in redness,
swelling, scaling, exudative, and dryness.'>** AD affects approximately 10% to 30% of children and
2% to 10% of adults in developed countries.*? The prevalence of atopic dermatitis in Indonesia has been
studied by the Children's Dermatology Study Group (KSDAI) from 10 hospitals spread throughout
Indonesia, specifically in 5 major cities in Indonesia, atopic dermatitis is ranked first of the top 10 skin
diseases in children, which is 23.7%.*

House dust mites are a major source of indoor aeroallergens that are associated with several
allergic diseases.™ House dust mite allergens are the main cause of AR in children in Indonesia.* A
study on TDR density as a trigger of allergic rhinitis in Pekanbaru orphanage children by Yolazenia et
al. revealed that symptoms of allergic rhinitis were experienced by 81.2% of orphanage children and
found TDR with a mean density of 9.11/g dust. TDR was found in all four orphanages studied and had
a high incidence of allergic rhinitis.*® Meanwhile, another study by Nova DF et al. found that there was
no difference between the density of TDR and the incidence of AR in two orphanages in Koto Tangah
District.!

Indoor allergens produced by house dust mites, mould, and cats are triggers of asthma in
childhood and adults, especially in people who are sensitive to these allergens.*® Pangadongan SENY
et al. concluded that there is a relationship between TDR and the incidence of bronchial asthma in
children in the working area of Puskesmas Lempake Samarinda City.'®* Meanwhile, Armunanto SIS et
al. revealed no relationship between TDR density and asthma incidence in paediatric patients in
Semarang.?’ A retrospective study by Nugroho WT et al. found that 63.3% of 60 AD patients had
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sensitisation to !I'DR.leAnother study in Brunei conducted by Emran H et al. showed an association
of TDR with the incidence of atopic dermatitis.?

Children in orphanages are susceptible to allergic events. In addition, orphanage buildings such
as the use of shared mattresses, the number of occupants, temperature, and humidity have the potential
to affect the survival of house dust mites. The results of research on the relationship between TDR and
allergic events are still varied, so there are inconsistencies in the relationship. Currently, research data
on the relationship between TDR and allergy incidence in orphanages in Banten province is still limited.
Therefore, research on the relationship between the presence of house dust mites and the incidence of

allergies in orphanages is important to do.

METHODS

This study used an observational analytic method with a cross-sectional research design. The
research subjects consisted of 37 subjects. The sampling technique used in this study was total sampling
according to the inclusion and exclusion criteria. Data collection was carried out using the International
Study of Asthma and Allergy in Childhood (ISAAC) questionnaire and dust sampling in the rooms of
residents of the Maulana Hasanuddin Foundation orphanage.

The temperature and humidity of the rooms in the orphanage were measured using a thermo
hygrometer. Dust sampling was conducted in the sleeping room of the orphanage children using a 300
W handheld vacuum cleaner. The dust samples studied were obtained from the mattress, both on the
upper, lower and edge sides. Then, researchers used zip lock plastic bags as storage containers for dust
samples. The zip lock plastic was labelled with the room number where the dust came from. Dust
samples were examined at the Parasitology Laboratory of the Faculty of Medicine, Sultan Ageng
Tirtayasa University to determine the presence of house dust mites (Dermatophagoides sp.) and
calculate the density of TDR per 0.1 gram of dust in each dust sample and dust samples were viewed
under a light microscope using 10x or 40x magnification. This study involves individuals as
respondents, so this study requires submission of ethical permits. This research has been approved by
the Ethics Committee of the Faculty of Medicine and Health Sciences, Sultan Ageng Tirtayasa
University with letter number 1/UN43.20/KEPK/2024.

RESULTS

A. Description of Research Location and Respondent Characteristics
The research was conducted at the Maulana Hasanuddin Foundation Orphanage. The orphanage
is located in Cilegon City in Banten Province. The orphanage building has an area of approximately

1800 m2 and there are 4 rooms for boys and 4 rooms for girls. One girls' room is occupied by 6 to
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7 children, while one boys' room is occupied by 5 children at most. The study was conducted on 37
respondents aged 12-18 years.

The table below describes the characteristics of 37 respondents, with a median age of 14 (8-19)
years. The majority of respondents were female (67.6%). Most of the subjects are junior high school

students (78.4%). The complete data can be seen in table 1 below.

Table 1 Characteristics of Respondents at the Maulana Hasanuddin Foundation Orphanage

Respondent Median (Min- Frequency (N) Percentage (%)
Characteristics Max)

Gender

e Male 12 32.4
e Female 25 676

Pendidikan

e Elementary 1 2.7

School
e Junior 29 8.4

High 7 18.9
School
e Senior
High
School
Age (years) 14 (8-19)

B. Temperature and Relative Humidity

Researchers used a thermo hygrometer to measure room temperature and humidity. The results of
these measurements are described in the temperature and relative humidity table (Table 2) in each
room of the Maulana Hasanuddin Foundation orphanage in Cilegon. Based on this table, it is found

that the room with the highest temperature is room 8 and the highest relative humidity is room 6.

Table 2 Temperature and Relative Humidity in Maulana Hasanuddin Foundation Orphanage Rooms

Room
1 2 3 4 5 6 7 8

Temperature (°C) 34 315 31.9 31.9 31.5 31.3 32 32.3

Relative

Humidity (%) 60 69 70 70 71 72 68 65
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C. Presence, TDR Density , and Dust Weight

The table below describes the presence and density of TDR in each room of the Maulana
Hasanuddin Cilegon foundation orphanage. Based on table 3, it was found that there were 4 rooms
where TDR was found in dust samples and 4 rooms where TDR was not found in dust samples
taken from mattresses in each room. TDR density is calculated using the calculation and weight of

dust after flotation of dust samples. The highest TDR density was found in room 3.

Table 3. TDR Density in Maulana Hasanuddin Foundation Orphanage Rooms

Room
1 2 3 4 5 6 7 8
Existence of HDM + + + - + - - -
HDM density 17 39 90 0 81 0 0 0

(mites/g dust)

The table below describes the weight of dust samples both before and after flotation in each
dust sample obtained from each room of the Maulana Hasanuddin Cilegon foundation orphanage.
Based on table 4, it is found that the weight of dust samples with positive TDR after flotation is the

highest obtained from room 5.

Table 4. Weight of dust samples in the Maulana Hasanuddin Foundation Orphanage Room

Room

1 2 3 4 5 6 ! 8
Weight
ofdust 539 04 05 045 086 033 079 05
before
flotation
Weight
ofdust 547 039 045 - 08 - - -
after
flotation

D. Allergy Distribution

The table below explains that allergy sufferers in the residents of the Maulana Hasanuddin
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Foundation Orphanage are 27 subjects with a percentage of 73%. Meanwhile, 10 subjects showed
negative allergies. Of the 27 subjects who showed positive allergies could experience more than 1
type of allergy, so the number of allergic events could develop into 75 cases. The complete data can

be seen in table 5 and table 6 below.

Table 5. Allergy Sufferers in Residents of Maulana Hasanuddin Foundation Orphanage

Allergy sufferers Frequency (N) Percentage (%)
Positive 27 73
Negative 10 27
Total 37 100

Table 6. Distribution of Allergy Events in Residents of Maulana Hasanuddin Foundation

Orphanage
Allergic Events Frequency (N) Percentage (%) of Events
Ever experienced allergic rhinitis 24 32
rrentl ienci i

Cg _e_ tly experiencing allergic 18 24
rhinitis
Ever experienced asthma 9 12
Currently experiencing asthma 6 8
Ever experienced atopic dermatitis 9 19
(eczema)
Currently experiencing atopic 9 19
dermatitis (eczema)
Total 75 100

The table above explains the distribution of allergic events experienced by children
living in the Maulana Hasanuddin Foundation orphanage in Cilegon. There were 37

children living in the orphanage who responded to the questionnaire questions about
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allergic events experienced. Of all the events, most of the allergic events experienced by
the orphanage children were ever experienced allergic rhinitis (32%) and currently
experiencing allergic rhinitis (24%). Less than a quarter of the allergic events were ever
experienced asthma (12%), currently experiencing asthma (8%), ever experienced atopic

dermatitis (12%), and currently experiencing atopic dermatitis (12%).

E. Severity of Allergic Rhinitis Symptoms

The researcher categorised the degree of AR based on the WHO-ARIA classification.
Respondents who suffered from allergic rhinitis were considered to have a mild degree if
they answered that the symptoms of allergic rhinitis did not or only slightly interfere with
daily activities. Meanwhile, respondents who answered that the symptoms of allergic
rhinitis disorder had a considerable influence or greatly interfered with daily activities were
considered to have a moderate-severe degree. Table 7 explains that there were more
respondents with mild allergic rhinitis (55.6%) than respondents with moderate-severe
allergic rhinitis (44.4%).

Table 7. Distribution of Severity of Allergic Rhinitis Symptoms in Residents of Maulana

Hasanuddin Foundation Orphanage

Severity of allergic rhinitis Frequency (N) Percentage (%)
Mild 10 55.6
Moderate-severe 8 44.4
Total 18 100

F. The relationship between the presence of TDR and allergy sufferers at the Maulana
Hasanuddin Foundation orphanage
Table 8 below shows that there were 15 children who were positive for allergies and found
mites in their rooms, while 12 children who were negative for allergies and did not find mites in
their rooms. The results obtained after the Fisher's exact test statistical test was conducted, namely
the finding of mites in the room had no significant effect on the incidence of allergies in children

in orphanages because p-value > o (1.00 > 0.05) .
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Table 8. Relationship between House Dust Mites and Allergy Patients at Maulana Hasanuddin
Foundation Orphanage

Allergy sufferers

Variables
Positive Negative Total p-value OR
n % n % n %
e 1.00 1.25
Mitefindingsin 15 556 5 50 20 54.1 (0.29 -
the room (+) 5.34)

Mite findings in

the room (-) 12 44.4 5 50 17 459

Total 27 100 10 100 37 100

DISCUSSION

A. Respondent Characteristics

Based on the age characteristics of the respondents, this study found that the median age of
the subjects was 14 years old with the highest level of education being junior high school. This is in
line with research in Indonesia on the incidence of allergies in children. One of them is a study in
Semarang by Nugraha (2011) which recorded 30.2% of school students aged 16-19 years suffering
from allergic rhinitis. Meanwhile, Kholid Y (2013) in East Ciputat found that children aged 13-14
years suffered from allergic rhinitis 25.2%. Zulfikar et al. (2008) in West Jakarta reported 16.4% of
children aged 13-14 years suffered from allergic rhinitis. In addition, a study by Mawarni F et al.
found that asthma patients at Puskesmas Ciputat South Tangerang were dominated by children aged
5-14 years (20.2%).2%%4%% Children's age susceptibility to allergies is associated with an immune
system that is still developing and during this process there can be highly reactive hypersensitivity
to some allergens of certain substances that trigger an allergic response. In addition, an article
mentioned that environmental factors from indoor air pollution, such as house dust mites and
cigarette smoke are involved in the development and exacerbation of allergic rhinitis (AR) in
childhood. Children may be exposed to greater allergens and environmental pollutants due to their
higher oxygen consumption rate per unit of body weight and immature respiratory and
immunological systems.

The majority of respondents in this study were female, namely 25 people with a percentage of
67.6%. While men totalled 12 people with a percentage of 32.4%. This finding is not in line with an

article by De Martinis M et al. which states that at a young age, allergies are experienced by manymen
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compared to women.®” However, in general, allergies can affect both men and women. Furthermore,
after puberty, the incidence of allergies increases to be higher or equivalent to that of post-pubertal
males. This is related to the role of sex hormones on IgE levels and different physiological and

anatomical conditions between the sexes.5’

B. Presence and Density of House Dust Mites

The presence of house dust mites is supported by various factors, such as temperature and
relative humidity. In this study, all rooms had relative humidity that supported the presence of house
dust mites with a range of 60% to 71% and temperatures with a range of 31.3° C to 34° C. This
finding is slightly different from the study of Bergmann K, who concluded that the relative humidity
level favoured by mites to thrive is 75-80%.>! In addition, Subahar R et al. revealed in their study
that relative humidity of 60-70% has a significant influence on the presence of TDR compared to
humidity <60% in Pamulang and Jakarta. The study also found that TDR can develop optimally ata
temperature of 25°C-35°C.202%5188 |n addition to temperature and humidity, the presence of TDRis
influenced by food in the form of human skin flakes (squama) on the surface of mattresses neededfor
mite growth, as well as room ventilation. The presence of TDR can be reduced by cleaning the house
properly and regularly by changing mattress sheets and pillowcases, drying mattresses, pillows and
bolsters, and cleaning items or surfaces of furniture at home using a wet cloth or vacuumcleaner.>2%3
Based on the results of examination using a microscope, TDR was found in the dust samplesof rooms
1, 2, 3, and 5. The highest TDR density was found in room 3 and the lowest was found inroom 1,
and several other rooms showed negative TDR. The TDR density was calculated based on the weight
of dust after flotation as listed in table 4.4. TDR density is categorised as low if the valueis 1 - 3, while
TDR density is categorised as high if the value is more than 6.2° Based on this categorisation, table
4.3 shows that rooms 1 and 2 have low TDR densities of 1.7 and 3.9respectively. Meanwhile, rooms
3 and 5 have a high TDR density, which is 9.0 and 8.1 respectively.Previous research by Armunanto
SIS et al. in Semarang took samples from 25 houses and found 9 houses with high TDR density, 8
houses with medium TDR density, and 8 houses with low TDR density. In contrast to this study
which measured the temperature and temperature per room in the orphanage, Armunanto SIS et al.
described the temperature and humidity of the air in Semarang which supports the growth and
development of TDR, namely an average temperature of 27.5° C anda relative humidity of 75%.2°
Another study by Anindita R etal. in Jatimulya Village Bekasi reportedthe highest TDR density found
was 7.24/g dust and the lowest was 4.37/g dust .%° In contrast to thisstudy, sampling in Anindita R et
al.'s study was conducted at the location of mattresses, carpets, and floors in 9 houses. Meanwhile,
Yolazenia et al. found that the average TDR density in orphanages in Pekanbaru was 9.11 /g dust .

This study has differences with the research of Yolazenia et al. whocompared 4 orphanages and
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separated the samples per orphanage, while this study was only conducted in 1 orphanage. However,
there are similarities in the form of sampling that is not separated per individual because in 1 room

the mattress is used simultaneously.

C. Allergic Events

Based on table 5, the number of positive subjects with allergies in the residents of the Maulana
Hasanuddin Foundation Orphanage was 27 subjects with a percentage of 73% of the total37 subjects.
One subject who tested positive could experience more than 1 allergic event. Based ontable 6, this
study found a total of 75 cases of allergic events with the most incidence was having experienced
allergic rhinitis which had a percentage of 32%. This is in line with what was stated byPawankar R
who stated that allergic rhinitis is a common allergic disease that affects 400 million people
worldwide and is something of global concern given its high prevalence.®

At the time of data collection, the prevalence of allergic rhinitis obtained from orphanage
children was 24%. This finding has similarities with previous research by Nugraha et al. in Semarang
who reported a prevalence of allergic rhinitis of 30.2% in school students aged 16-19 years.
Meanwhile, Kholid Y recorded the prevalence of allergic rhinitis in children aged 13-14 years in East
Ciputat at 25.2%. In addition, Zulfikar et al. in West Jakarta reported a prevalence of 16.4% in
children aged 13-14 years.?>®® This close comparison of prevalence is thought to be due to the
geographical location that is not too far away, as well as the climate and environment that is not too
different, namely a wet tropical climate characterised by relatively high temperatures and evenly
distributed rainfall throughout the year. In addition, the environmental dust sources are relatively
similar because these areas are urban areas with relatively high population density and similar dust
sources such as building dust and industrial dust. TDRs can grow and develop well in a favourable
climate and environment as it relates to temperature, relative humidity, and habitat. Thus, the
presence of TDR eventually becomes a risk factor for causing allergic rhinitis for people living in
the area.

Based on table 6, the results of this study show an asthma prevalence of 8%. This is in line
with research by Yunus F et al. who observed the age group of 13-14 years in West Jakarta in 2011
and showed an asthma prevalence of 13.1%. In addition, from research by Mawarni F et al. found
that asthma patients at Ciputat health centre in South Tangerang were dominated by children aged 5-
14 years (20.2%).%4The correspondence with this study shows that asthma is an allergic event thatis
likely to be frequently experienced by orphanage children in Banten because of the similarity of age
groups and geographical location. Similar to the location of this study, West Jakarta and South
Tangerang are urban areas that tend to have high levels of air pollution and allergens that can trigger

asthma. Thus, these exposures could be aeroallergens associated with sensitisation and worsening of
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The prevalence of atopic dermatitis found at the time of data collection in this study was 12%.

| | | I
allergic asthma in an individual.*’

This is in line with this study because it can show that atopic dermatitis is an allergic event that is
likely to be frequently experienced by children in orphanages in Cilegon, which is also locatedin
Banten Province. Globally, WHO states that 5-20% of children suffer from atopic dermatitis. In
Banten Province in 2021, atopic dermatitis is a common disease with a proportion of atopic dermatitis
of 7.5%. Data from the Banten Provincial Health Office in 2022 noted that Serang Regency had the
highest prevalence, reaching 65.14%.”

Based on table 7, this study found that mild cases of allergic rhinitis were more common than
moderate-severe, with a percentage of 55.6%. This is in line with Kholid Y's research in 2013 to
junior high school students in East Ciputat who found that allergic rhinitis sufferers mostly had mild
degrees (89.29%). Similarly, research by Pasaribu PS et al. to school children aged 13-14 yearsin
Pontianak found the majority of allergic rhinitis sufferers belonged to the mild degree group
(52.6%).2%55 However, the findings in this study are not in line with the results of research obtained
by Wibowo E et al. on allergic rhinitis patients at Dr Hasan Sadikin Bandung Central General
Hospital in 2017-2021. In their study, Wibowo E et al. reported persistent moderate-heavy allergic
rhinitis as the most common classification of allergic rhinitis. The difference with the results of this
study may occur because patients with allergic rhinitis who access health services may experience
more severe AR symptoms and have reduced their quality of life.”* Therefore, different findings may
be influenced by the sampling location. The results of this study are in line with the research of
Kholid Y and Pasaribu PS, presumably due to the similarity of demographic factors and sample
characteristics, namely a group of children in their teens with mild AR symptoms that tend not to

interfere with daily life and do not need to receive treatment at the hospital.

D. Relationship Between House Dust Mites and Allergy Sufferers

This study found that the presence of TDR did not have a statistically significant relationship
with allergy sufferers (allergic rhinitis, asthma, or eczema) with OR 1.25 (0.29 - 5.34) and p-value
>0 (1.00>0.05). Research with similar results was found in a study by Nova et al in the Koto Tangah
orphanage which revealed the absence of a significant relationship between TDR density and the
incidence of allergic rhinitis.!” Similar to these results, Nurhutami DN et al. also revealed intheir
research that there was no significant relationship between TDR exposure and the incidence of AR,
but the researchers did not explain how the researchers measured TDR in the study.’

As one of the indoor aeroallergens, TDR is believed to play a role in the pathogenesis of
allergic diseases, such as allergic rhinitis, asthma, and atopic dermatitis. Group 1 (Der p 1, Der f1),

group 2 (Der p 2, Der f 2), and group 23 (Der p 23) are considered to be the dominant allergens

11



Y
/)

involved in allergic responses. These factors combined with the intrinsic biological activity of the
allergens stimulate the innate immune pathway resulting in allergy.”™™ A study by d'Alessandro et
al. revealed the role of Der pl in a population of patients with allergic rhinitis and asthma that and
Der pl was associated with bronchial asthma and cosensitisation.” In addition, a study by Anasis
AM et al. found IgE positive anti-HDM patients in the persistent asthma group were higher (69%)
than the normal clinical group (25%) and a positive correlation was found between bedroom dust
mite density and serum IgE anti-HDM levels in persistent asthma patients.”™ These data also support
the findings in a literature review conducted by Huang H et al. on a study in Singapore involving 253
children with an average age of 7.3 years (with an age range between 0.4 to 18.4 years) who suffered
from mite allergy. The findings showed that 79% of them met the diagnostic criteria for allergic
rhinitis, 47% for asthma, 72% for atopic dermatitis, and 31% for all three conditions.”

Similar to this study, Armunanto SIS et al. found that there was no significant association
between TDR density and asthma incidence in paediatric patients in Semarang (p>0.05).2° Research
on TDR density with atopic dermatitis is still very limited. However, there is a study by Akhyar G
who examined the relationship between TDR density and the recurrence rate of atopic dermatitis
using anamnesis and skin prick test. In his study, it was found that about 80% of patients with AD
showed sensitivity to TDR, indicating that TDR allergens can cause disease exacerbation in AD, but
there was no difference in the incidence of atopic dermatitis with TDR density.”

The absence of a statistically significant association between the presence of TDR and allergy
sufferers could be influenced by several factors, including the fact that allergy sufferers did not live
in rooms that had dust samples with negative TDR results. In addition, this result could alsobe
influenced by several other factors, including individual health conditions and genetic factors. Some
respondents in the study may have health conditions that affect their response to house dust mite
exposure. For example, individuals with compromised immune systems may be more susceptible to
TDR allergy, or the opposite condition that allows for the effects of immunity may account for the
lack of a significant association. One article mentioned the innate and adaptive immune systems are
critical in regulating adaptation to the external microenvironment and allergy is caused by the
interaction of multiple genes and the external environment in cells. For example, IgE-mediated
sensitisation is responsible for the pathogenesis of dust mite allergy and allergen sensitivity profiles
may differ between individuals.!>"

Genetic factors may also play a role as there is a possibility that individuals have a genetic
predisposition to develop allergy to TDR, while others do not. A study by Dey D et al. in India
examined the association of IL 6 and IL 8 polymorphisms with TDR sensitisation and showed the
results that IL 6 -572G/C and IL 8 -251A/T may pose a risk of TDR sensitisation.’® In addition,
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several studies described genes identified to be involved in the severity, development and progression
of allergic diseases that mainly play a role in regulating inflammatory responses (IFN- o, TLR-1, IL-
13, IL-4, IL-5, HLA-G, iNOS), maintaining vascular endothelium and mucosal lining(FLG, PLAUR,
CTNNAZ3) mediating immune cell function (IL1IRL1, PHF11, H1R), and influencing susceptibility
to allergic sensitisation (ORMDLR3, CHI3L1).”®

In this study, the number of respondents involved was quite limited, which affected the
statistical power of the analysis. This limitation may lead to the inability to produce a significant
relationship between the presence of TDR and allergy sufferers, although there is still a possibility
that the relationship exists in a wider population. In addition to the limited number of respondents,
the detection of TDR using light microscopy in this study may be an obstacle that is thought to limit
the accurate identification of TDR species when compared to stereo microscopy. This may be related
because stereo microscopy can help identify TDRs that are more effective for use in research. By
using stereo microscopy, TDR objects on dust samples which are 3-dimensional samples can be seen
more clearly and sharper in various focal planes with high resolution.52#

The researcher considered other factors and some of these limitations in the study, so therewas
no significant relationship between the two variables observed in this study. In this study, the
researcher faced obstacles in controlling other factors such as occupant behaviour related to room
hygiene, health conditions, and genetics may also illustrate the complexity of the interaction between
these factors in influencing the relationship between TDR exposure and allergies. The small sample
size may also increase the risk of sample reliability and reduce the validity of the study results. Thus,
it is important to conduct further research that considers the importance of these factors and higher
research power, as well as more sensitive tools to gain a more thorough understanding of the

relationship between TDR and allergy.

CONCLUSION

The results of the examination by researchers using a microscope on dust samples obtained from the
Maulana Hasanuddin Foundation orphanage Cilegon showed 4 rooms with positive TDR and 4 rooms
with negative TDR. The research conducted at the Maulana Hasanuddin Foundation orphanage Cilegon
obtained the highest TDR density calculation result of 9.0 / g dust and the lowest TDR density
calculation result of 1.7 / g dust. According to the results of research and analyses conducted,
researchers did not find a significant relationship between the presence of house dust mites and the

incidence of allergies in the Maulana Hasanuddin Foundation Cilegon orphanage.
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