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Abstract: The prevalence of allergic rhinitis (AR) in Indonesia is an estimated 24.3%
and increasing each year. The majority cause of AR is house dust mites (HDMs)
allergens, especially Dermatophagoides sp. The screening tool to estimate the
prevalence and diagnose AF in a population setting is the Score for Allergic Rhinitis
(SFAR) questionnaire. This study aimed to investigate the correlation between the
density of Dermatophagoides sp. in households and the SFAR in Jember, East Java.
The study enrolled 30 housewives as respondents, which were selected by stratified
random sampling. Respondents were interviewed using the SFAR questionnaire.
The dust sample from each house of the respondent was collected, the HDMs either
Dermatophagoides sp. or others were identified and the density of Dermatophagoides sp.
was calculated. Data were analyzed using the Pearson Test. Dermatophagoides sp. were
found in 21 out of 30 samples and 11 out of 30 respondents had an SFAR of > 7.
The Pearson analysis showed the value of p = 0.555 and r = 0.136. Dermatophagoides
sp. was the majority of species of HDMs, but there was no significant correlation
between the density of Dermatophagoides sp. in households and the SFAR among
housewives in Jember.
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Abstrak: Prevalensi rinitis alergi (AR) di Indonesia diperkirakan 24,3% dan cenderung
meningkat setiap tahun. Penyebab AR mayoritas adalah alergen tungau debu rumah (HDM)
terutama Dermatophagoides sp. Alat skrining untuk memperkirakan prevalensi dan
mendiagnosis AF dalam pepopulasi adalah kuesioner Score for Allergic Rhinitis (SFAR).
Penelitian ini bertujuan untuk mengetahui hubungan antara kepadatan Dermatophagoides
sp. di rumah tangga dan SFAR di Jember, Jawa Timur. Penelitian ini melibatkan 30 ibu
rumah tangga sebagai responden yang dipilih secara stratified random sampling. Responden
diwawancarai menggunakan kuesioner SFAR. Pengambilan sampel debu dari rumah masing
masing responden. HDMs baik Dermatophagoides sp. atau yang lainnya diidentifikasi dan
selanjutnya kepadatan Dermatophagoides sp. dihitung. Data dianalisis menggunakan Usji
Pearson. Dermatophagoides sp. didapatkan sebanyak 21 dari 30 sampel yang diambil dan
11 diantara 30 responden memiliki SFAR > 7. Analisis Pearson menunjukkan nilai p =
0,555 dan r = 0,136 yang menunjukkan bahwa tidak terdapat korelasi yang bermakna
antara kepadatan Dermatophagoides sp. dengan SFAR ibu rumah tangga di Jember.

Kata kunci: rhinitis alergi, Dermatophagoides sp, tungau debu, SFAR
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INTRODUCTION

Allergic rhinitis (AR) is a symptomatic disease of the nose due to the inflammation of the nose caused
by an allergen. It is very common condition in four seasons countries, estimated to affect around one in every
five people in the United Kingdom. The prevalence of AR in Latin America was 5.5-45.1%, Europe was 23-30%,
Africa was 7.2-54.1%, Australia was 12-41.3% and South-East Asia was 5.5-44.2%." The prevalence of AR in
Indonesia variable, it is estimated 24.3% and tends to increase each year.> Although AR is not commonly a
severe complaint, it has a negative impact on patients social lives, the school performance of children, and
productivity in the workplace.3

The cause of more than 50% of AR in Indonesia is house dust mites (HDM), and Dermatophagoides
pteronyssinus (Der p1), and D. farinae Der f1)is the most common HDM allergen.# The external part of the
body, part of the body and feces of Dermatophagoides sp. contains Der p1 and Der f1 allergens which can
activate the A and D proteins on the lung surfactant that can inhibit the binding of allergen to IgE. The Der p1
also caninduce the production of proinflammatory cytokines through proteinase-activated receptor 2 (PAR2)
independent in the respiratory tract and stimulate the development of Th2, which further activate B cell to
produce IgE. IgE and allergen's binding causes degranulation of mast cells and basophil to release histamine,
resulting in the symptoms of AR.> The symptom of AR includes the runny or stuffy nose, sneezing, red, itchy
and watery eyes, and swelling around the eyes. Exposure to 100-500 HDM/g of dust or 10 mg Der p1/g is a risk
factor for an allergic reaction. Exposure to 500 HDM/g of dust in a long time results in IgE-antibody
responses.578

The prevalence of RA in developed and developing countries tends to increase. However, there is
limited assessment available to diagnose, especially in population settings, where there are no objective
allergy measurements and no health professionals. The Score for Allergic Rhinitis (SFAR) is a quantitative
questionnaire developed by experts as a helping tool to diagnose AR. The questionnaire has been validated
in three different ways, i.e., diagnosis validation by the medical specialist, internal validation using
psychometric methods, and population acceptability methods.? Study in France and six African countries on
using the SFAR to diagnose AR reported that the SFAR gives the same or higher positive predictive value and
specificity as the International Study of Asthma and Allergies in Childhood (ISAAC) questionnaire. The study
also showed that nonspecialists could use the SFAR without performing a physical examination, and the AR
diagnosis was nearly matched with the gold standard's diagnosis, confirmed by skin prick test. This
questionnaire has eight components, including (1) nasal symptoms in the past year, i.e., sneezing, runny nose
and blocked nose; (2) nasal symptoms accompanied with itchy-watery eyes; (3) month of the year that the
nasal symptoms occur; (4) triggers of nasal symptoms (pollens and house dust); (5) allergic status; (6)
previous diagnosis of allergy; (7) previous positive allergy test; and (8) familial history of allergy. A total score
of SFAR is 16, and the cutoff value of > 7 can differentiate individuals with and without AR.'*"

There were some studies on the density of house dust mites, allergic rhinitis and its symptoms in
association with the attitude and practice,’™ but no study using the SFAR questionnaire to measure the
allergic rhinitis, especially among housewives. This study aimed to determine the correlation between the
density of Dermatophagoides sp. in households and the SFAR among housewives in Jember, East Java.

MATERIAL AND METHOD

Study design and ethical clearance

The study was a cross-sectional study and was conducted in Jember, Indonesia. The study's
procedure has been approved by the Ethical Committee of Faculty of Medicine, University of Jember, with
reference number 1281/H25.1.11/KE/2019. The sample was chosen by stratified random sampling. We enrolled
30 housewives, which match with inclusion criteria, i.e., 21-34 years old, do not have an outside job, and signed
the informed consent after explanation. We excluded women who have a pet such as dogs, cats or birds, and
living with a smoking family member. The inclusion criteria for collected house dust were dust from a 1-year-
old or older mattress, dust from a mattress that has not been dried in the past week, and dust from a mattress
with more than three days of bedsheet replacement. The exclusion criteria were dust from the mattress,
which was still wrapped in plastic and made from cotton.

Data collection

We collected dust samples at each house by using a 350 W vacuum cleaner. Dust was collected from
a mattress in an area of 1 m? for 2 minutes. The collected dust was placed into a ziplock and labeled with the
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respondent's code and sampling date. This study interviewed a housewife at each house using the SFAR
questionnaire.

Dust samples were transported to the Laboratory of Parasitology, Medical Faculty, University of
Jember. Each dust sample was weighed and recorded. As much as 0.1 g of dust sample was diluted with
distilled water and observed under a stereoscopic microscope. Each HDM found was taken using a mite
needle and fixed using Hoyer's medium on object glass. The fixed HDM was identified using a light
microscope based on Collof key of identification™ and consulted with the entomologist of the Biology
Department, Faculty of Mathematics and Natural Sciences, University of Jember. The identification of HDMs
in this study only reached the genus stage. The density of Dermatophagoides sp. were calculated using the
following formula.'

. mass of dust (g) .
HDMs density = S TE— HDMs found in 0.1 g of dust

Statistical Analysis

The data was analyzed for its normality using Shapiro-Wilk. Data was transformed once before it had
a normal distribution. P-value was used to analyze the significant criteria. The correlation test was performed
using Pearson Test

RESULT
There are 30 respondents involved in this study. The result of the interview showed that All job at
the time. The majority of respondents were 25-29 years old women (46.67%), as shown in Table 1.

Table 1. The Distribution of Respondents’ Age

Age (years) Total (n) Percentage (%)
5 16.67
20-24
14 46.67
25-29
11 36.67
30-34

Table 2. Identification of HDMs in Dust Samples, its Density and the SFAR’s Score of Respondents

Number of . Number ‘Of Dermatophagoides sp.
Code Dust HDM found HDM density ~ Dermatophagoides sp. density SFAR
mass (g) (n/ 0.1 gof (n/ g of dust) found
dust) (n/0.1 g of dust) (n/g of dust)
01 1.3 13 169 1 13 6
02 0.5 8 40 1 5 0
03 0.8 0 0 0 0 0
04 0.8 5 40 2 16 12
05 3.7 5 185 1 37 6
06 0.9 5 45 2 18 7
07 0.3 7 21 0 0 5
08 0.9 14 126 1 9 11
09 0.9 16 144 3 27 11
10 0.4 4 16 0 0 6
11 0.6 15 90 2 12 12
12 0.8 7 56 1 8 10
13 1.0 3 30 1 10 0
14 0.6 3 18 1 6 2
15 1.1 12 132 3 33 6
16 1.2 4 48 1 12 5
17 0.6 6 36 2 12 12
18 1.0 0 0 0 0 2
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19 0.7 4 28 1 7 0
20 0.6 0 0 0 0 5
21 0.8 3 24 1 8 0
22 1.0 7 70 3 30 2
23 1.2 3 36 1 12 6
24 0.5 0 0 0 0 5
25 1.1 7 17 0 0 10
26 0.3 6 18 1 3 4
27 0,8 0 0 0 0 7
28 2,1 4 84 1 21 2
29 0,7 0 0 0 0 8
30 0,6 7 42 1 6 15
Total 27.8 168 1575 31 305
Average 0.93 5.6 52.5 1.03 10.17 5.9

The HDMs identification of dust samples and the SFAR of respondents were shown in Table 2. HDMs were
found in 24 out of 30 dust samples, and Dermatophagoides sp. were found in 21 out of 24 dust samples with
HDMs. The density of Dermatophagoides sp. were ranged between o - 37 HDM/g of dust, while the average
density was 10.17 HDM/g of dust. The identified Dermatophagoides sp. were shown in Figure 1. The SFAR of
respondents were in the range of 0-15, none of them had the maximum score. As many as 11 respondents had
a score of 27, meaning had an AR.

(a) (b)
Figure 1. Morphology of Dermatophagoides sp. found in the sample (a) Female (b) Male

The data of the density of Dermatophagoides sp. were not normally distributed, so the data
transformation was performed. Data were normally distributed after performing data transformation
(p=0.848). The test for linearity showed that the correlation between the two variables was linear (p=0.834).
Pearson Test to determine the correlation between the density of Dermatophagoides sp. and the SFAR
showed p = 0.555 and r = 0.136. The result showed no significant correlation between the density of
Dermatophagoides sp. in households and the SFAR among housewives in Jember (Table 3).

Table 3. The Result of the Statistical Analysis

Density of
Dermatophagoides sp SFAR
Density of Pearson | 136
Dermatophagoides sp Correlation ’
Sig. (2-tailed) 555
N 21 21
SFAR Pearson
Correlation 136 I
Sig. (2-tailed) 555
N 21 30
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DISCUSSION

In this study, women were chosen as respondents, as reported by previous studies that women have
higher experience of AR than men. This might be due to a different perception of health disorders between
women and men, so women had a higher intention to seek professional medical assistance than men.>3"7 All
respondents were housewives without an outside job at the time. Housewives tended to get more exposure
to indoor allergens such as HDM allergens because of their daily activities such as house cleaning and
households furnishings.’®' The majority of respondents were 25-29 years old women (46.67%). The previous
study reported that AR’s patients were mostly in productive ages, 20-29 years old, and most AR cases were
18-34 years old. AR was rarely found in a person over 60 years old due to aging process which causes the
degradation of the allergen-specific level.>*>">?

Houst dust mites were identified in 24 out of 30 dust samples, and Dermatophagoides sp. were found
in 21 out of 24 dust samples, while the 3 samples were having other HDMs but Dermatophagoides sp. Previous
studies showed that Pyrogliphidae was a family of which dominated the identified HDMs. The most common
mites of HDMs are Dermatophagoides farinae and D. Pteronyssinus. The common HDMs from other families
were Blomia tropicalis, Tyrophagus putrescentiae, and Aleuroglyphhus ovatus.>>** The density of
Dermatophagoides sp. were ranged between 0 - 37 HDM/g of dust, while the average density was 10.177 HDM/g
of dust. Dust samples were collected from mattresses, where there was an accumulation of human squama
on them, which can be used as a food source of HDMs. HDMs used squama as their food source.?®

The density of HDMs allergens in households is affected by multiple factors, including the physical
environment and the households factors. The physical environment includes latitude, climate, seasonality,
rainfall, altitude and distance from the coast. The household factors include the housing design, building age,
materials, house orientation, type of furnishings, neighborhood location, ventilation, thermal system, family
economic status and the number and behavior of the occupants. Our study was conducted in Jember, it is an
area with the temperature range between 23-31°C and relative humidity >75%. These conditions support the
growth and development of HDMs.7?2% The temperature and relative humidity may increase in slums and
densely populated areas.”” The negative finding of HDMs in some dust samples possibly be due to the
occupants' hygiene behavior. HDMs density can be controlled by the way and frequency of the occupants to
clean the house.® Our study found a lower average HDMs density than the previous studies.?#?> We only
calculated Dermatophagoides sp. density, instead of all species of HDMs.

The SFAR score showed that 11 out of 30 respondents had a score of 27, and none of the respondents
had the maximum score. None of the respondents experienced nasal symptoms in certain months, known as
seasonal AR,?® causing 1 point reduction of the SFAR’s score. In four-season countries, nasal symptoms can
appear in certain months when pollen season comes. Since Indonesia is a two-season country, it is not easy
to find seasonal AR. As we know that the SFAR was developed in France, a four-seasons country, so its
application in Indonesia should be modified because the possible different allergens of both countries.

The study used the SFAR questionnaire to determine the AR. The SFAR questionnaire provided
better information and more sensitive than the ISAAC questionnaire, which can not distinguish between AR
and infectious rhinitis.”® But, the application of the SFAR questionnaire in Indonesia should be modified since
it was established in France, a developed country, which possibly has different AR management from
Indonesia. As previous study reported, socio-economic status results in differences in perception, reporting
and AR symptoms management.'® Indonesia has not yet implemented allergic tests such as Skin Prick Test
(SPT) or IgE serum routinely in AR’s diagnosis algorithm. Hence, many AR patients know the disease without
knowing the exact allergens of his/her disease. Respondents who had a total score of 5 or 6 in this study
could get a total score of 27 when carried out an allergy test andhad positive results.

Analysis using the Pearson Test showed no significant correlation between the density of
Dermatophagoides sp. in households and the SFAR among housewives in Jember (p=0.555; r=0.136). AR is a
multifactorial disease caused by the interaction between the complex environmental factors and the genetic
factor of individual characters rather than a single factor, such as HDMs density. Each individual has a
different level of sensitization and atopic person possesses a complex and subjective immune system. 92329
Blomia tropicalis was another species which dominantly found in previous studies. Its allergens can cross-
react with Dermatophagoides sp. allergens, although the incidence reported was relatively low.
Lepydoglyphus sp., B. tropicalis, B. kulagini, Acarus siro, and Glycyphagus sp. were found in several Indonesia
studies. Previous studies showed that AR patients were sensitive to some of those species’ allergens. The
insignificant correlation between variables could be due to another HDMs allergens that affect the AR
symptoms as identified by the SFAR.>»3%3' Some HDMs were found to have incomplete body parts, made
difficulties in identification process, whether Dermatophagoides sp. or other species. Eggs, larvas, and
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nymphs were also found in dust samples. However, it was difficult to identify its morphological characteristic
as Dermatophagoides sp. or other species. Therefore, they were not identified in this study. Those factors
were the limitation of this study which may affect the results.

CONCLUSION

This study revealed no significant correlation between the density of Dermatophagoides sp in

households and the SFAR score among housewives in Jember, East Java.
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