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Background: Allergic rhinitis is commonly found in Thailand and its prevalence seems to be higher in each area with the commonly
found allergens and different characteristics of the population.

Objective: To study the prevalence of each type of allergen from a skin prick test carried out among patients with allergic rhinitis
in HRH Princess Maha Chakri Sirindhorn Medical Center (MSMC), Nakhon Nayok Province, Thailand.

Materials and Methods: The study was conducted using a descriptive cross-sectional study design. Retrospective data were collected
from the medical records of all patients with allergic rhinitis who took a skin prick test at the Department of Otolaryngology, MSMC
between 1 April 2016 and 31 March 2021. The results of the prevalence of allergens were reported in terms of numbers and
percentages. Skin prick tests giving positive results among patients with allergic rhinitis were compared to the test results of
patients with allergic rhinitis and asthma.

Results: In total, 304 subjects diagnosed with allergic rhinitis who took a skin prick test met the criteria for inclusion in the present
study, 207 were female (68.09%). Their mean age was 39.65+12.32 years old. The study found that 198 (65.13%) patients had
positive results from of the test. The standardized mite mix was the most common allergen (55.92%), followed by American
cockroach (37.82%), Johnson grass (5.59%), mixed Aspergillus (3.95%), and dog epithelium (1.32%). The patients with allergic
rhinitis and asthma had a higher incidence of positive results than the patients with allergic rhinitis alone (risk difference was
13.36%, 95% CI 5.06 to 21.66, p-value = 0.005).

Conclusion: The present study revealed that the prevalence of a positive skin prick test response was 65.13% of patients diagnosed
with allergic rhinitis. The standardized mite mix was the most frequently found allergen, followed by American cockroach, Johnson
grass, mixed Aspergillus, and dog epithelium.
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Allergic rhinitis is commonly found across the
world(1,2), with a prevalence in adults of up to 40%
worldwide(3). In Asia, the prevalence is typically high: 53%
in Malaysia(4), 50.1% in Taiwan(5), 27% in Korea(6), 25.6%
in Singapore(7), and 42% in Thailand, according to a study
conducted by Bunnag(8). Allergic rhinitis occurs when the

body reacts to allergens. Allergens stimulate the production
of antigen specific IgE antibodies that can bind to mast cells,
causing histamine release in the body and leading to signs
and symptoms of allergic rhinitis(2). Common symptoms of
the diseases include an itchy nose, stuffed nose, sneezing or
continuous sneezing, and rhinorrhea (thin, mostly clear nasal
discharge), which may include other symptoms such as a
reduced sense of smell, postnasal dripping; while the signs of
the disease  include swollen nasal mucosa, pale or dark nasal
mucosa, clear mucous, polypoid mucosa, or a nasal
polyp(1,2,9).

Diagnosis involves history taking and a physical
examination or  is performed through special tests, such as a
skin prick test, intradermal test, or serum-specific IgE test(1,9).
The skin prick test typically gives a positive predictive value
of 95 to 100%(10) and has a sensitivity and specificity greater
than 80%(11-13).

The main treatments of allergic rhinitis involve the
elimination, avoidance, or reduction of existing environmental
allergens. Other treatments include the use of medications,
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such as oral antihistamines, intranasal corticosteroids, nasal
irrigation, and allergen immunotherapy(1,9).

The most important treatment for allergic rhinitis
is allergen elimination and avoidance; however, in some
patient’s, observation of the allergens may be difficult, and
an allergy test may be required, which will incur additional
expenses, which may prohibit some patients from being
able to access the right medical treatment. Further, different
geographic areas of the country may have more frequently
found allergens that are different to types found in other
areas. Consequently, for the present study, the authors
decided to study the skin prick test results of patients with
in MSMC to obtain insights to be able to give advice to
patients about the prevalence of the frequently found
allergens in their area for their observation and avoidance of
such allergens as disease stimulants. Most allergens causing
the signs and symptoms of allergic rhinitis in our study
population at the MSMC were existing environmental
allergens, such as dust, dust mite, cockroach, animal dander,
pollen, grass, and fungus.

Objective
To study the prevalence of each type of allergen

from the allergy skin test results of patients with allergic
rhinitis in the MSMC.

Materials and Methods
Study design and population

The present study was conducted using a
descriptive cross-sectional design. Retrospective data were
collected from the medical records of all patients with allergic
rhinitis who had taken an allergy skin test at the Department
of Otolaryngology, MSMC, Nakhon Nayok Province,
Thailand and who had received a treatment between 1 April
2016 and 31 March 2021. Convenient sampling was used to
select the participants in the study. The study inclusion
criteria were: 1) patients aged 15 to 60 years old, 2) patients
with a history of being diagnosed with allergic rhinitis, and 3)
patients who had taken a skin prick test. Exclusion criteria
were: 1) patients prohibited from taking a skin prick test,
i.e., pregnant patients, patients with immunodeficiency,
and patients with severe chronic underlying diseases, such as
unstable angina; 2) patients who did not stop all oral allergy
medications 7 days prior to testing; 3) patients who did not
stop all oral steroids (systemic corticosteroid) 3 weeks prior
to testing; and 4) patients whose skin prick test results did
not detect any allergens. Withdrawal or termination criteria
included when it became known after the allergy skin test
that the patient had not stopped taking their oral allergy
medications and oral steroids and had experienced severe
allergy symptoms after undergoing the skin prick test. The
sample size estimation was calculated by the one-sample
proportion test formula(14). A previous study showed that
the prevalence of a positive result for the skin prick test was
89%(15). We calculated that we required a sample size of
208 patients to provide 90% power to detect a difference of
10% at a two-sided alpha of 0.05.

The Human Ethics Committee of Srinakharinwirot
University approved the study (SWUEC-026/2563E).
Informed consent was waived given the retrospective nature
of the study.

Procedures
The authors sought out the medical records of

patients accessing allergic rhinitis services and who had taken
a skin prick test at the Department of Otolaryngology,
MSMC. The patients were selected according to the inclusion
and exclusion criteria. Data in the record forms were collected,
comprising patient information and skin prick test information.
The skin prick test procedures applied throughout the
study period used the same standard method used by
otolaryngologists in the Department of Otolaryngology, as
follows: 1) first, a patient’s medication history is assessed.
Here, all oral antihistamines must be stopped 7 days before
the test, while all oral steroids (systemic corticosteroid) must
be stopped 3 weeks before, except for topical medications,
such as intranasal corticosteroid; 2) solution are prepared
with extracts from various types of allergens to be tested,
including a positive control (histamine) and negative control
(diluent); 3) patients are asked to put their arms on a table,
turn the inside part of their arms to face up, and raise the
ends of their arms up. The test area where the solution is to
be dropped on is cleaned using a cotton pad and alcohol and
then left to dry; 4) the drop solutions are numbered in sequence
to identify the various types of dropped solution. Then, the
drop solution and the control medications are applied
according to their identified numbers. A 27 gauge needle is
used to gently prick the surface of the skin without causing
bleeding but so that a small amount of the allergen will seep
into the skin; 5) after doing the same thing with all the
numbered solutions, all the other solution are assessed, as
well as the positive control and normal negative control 15
to 20 minutes after pricking(16); 6) while waiting for the
results, the patients are periodically observed to assess the
appearance of any allergy symptoms. If symptoms occur,
treatment is given immediately; 7) after a period the results
are interpreted. Here, upon reaching the set time-mark (15 to
20 minutes after pricking the skin), the size of the positive
and negative controls are measured first; in case of a positive
reaction, wheals and flares will occur. The size around the
wheals is measured by recording their greatest diameter in
millimeters. If the greatest diameter is equal to or more than
3 mm, it is considered a positive result, meaning the patient
is allergic to that type of allergen(16); 8) after the testing is
completed, the patient’s skin is wiped with alcohol to clean
the area. Patients are required to sit and wait for another 20
minutes to see if they have any adverse symptoms in the
case of a positive result in conjunction with a history of
asthma or anaphylaxis. If no adverse symptoms are shown,
the patient can be discharged.

The allergy skin test solution used at the MSMC
consists of seven types of test substances: a positive control,
negative control, American cockroach, standard mite mix,
mixed Aspergillus, dog epithelium, and Johnson grass (ALK
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Variables       Total            AR AR with asthma p-value
       n (%)         n (%)            n (%)
       n=304        n=246            n=58

Gender

Male    97 (31.91)    78 (31.71)       19 (32.76) 0.887

Female 207 (68.09) 168 (68.29)       39 (67.24)

Education level

Primary school       3 (0.99)       3 (1.22)          0 0.261

Secondary school and high school    95 (31.25)    78 (31.71)       17 (29.31)

Bachelor’s degree 197 (64.80) 160(65.04)       37 (63.79)

Higher       9 (2.96)       5 (2.03)          4 (6.90)

Comorbidity

No 277 (91.12) 225 (91.46)       52 (89.66) 0.615

Yes    27 (8.88)    21 (8.54)          6 (10.34)

History of drug allergies

No 290 (95.39) 235 (95.53)       55 (94.83) 0.735

Yes    14 (4.61)    11 (4.47)          3 (5.17)

Diagnosis

AR only 252 (82.89) 205 (83.33)       47 (81.03) 0.519

AR with CRSsNP    47 (15.46)    36 (14.63)       11 (18.97)

AR with CRSwNP       5 (1.64)       5 (2.03)          0

History of nasal or sinus surgery

No 301 (99.01) 243 (98.78)      58 (100) 1.000

Yes       3 (0.99)       3 (1.22)         0

Complications from skin prick test

No 304 (100) 246 (100)      58 (100) -

Yes       0       0         0

AR = allergic rhinitis; CRSsNP = chronic rhinosinusitis without nasal polyps; CRSwNP = chronic rhinosinusitis with nasal polyps

Table 1. Baseline characteristics of the patients included in the study

Abello, New York, USA).

Statistical analysis
Descriptive statistics were used to analyze the

basic data, and categorical data were reported in the form of
numbers and percentages. Continuous data were reported
using the mean and standard deviation. The prevalence and
95% confidence intervals were calculated to estimate the
prevalence of the skin prick test results among the patients.
Pairwise comparison of the prevalence between the groups
of patients with allergic rhinitis and patients with allergic
rhinitis and asthma were performed by Fisher’s exact test.
Missing data were managed by listwise deletion. STATA
version 14.0 (College station, TX) was used in the analysis.
A p-value of less than 0.05 was considered statistically
significant.

Results
In total, 366 patients were identified with allergic

rhinitis and who had taken a skin prick test, of whom 62

were excluded from the study according to the exclusion
criteria (e.g., skin prick test results were not detected).
Consequently, the remaining 304 patients with allergic rhinitis
were included in this study. Their mean age was 39.65+12.32
years old. There were 97 men (31.91%) and 207 women
(68.09%). Information related to the patients’ level of
education, underlying diseases, history of drug allergies,
history of taking a skin prick test, disease diagnosis, history
of undergoing surgery, and complications from the skin prick
test is shown in Table 1.

In the present study, 304 cases took a skin prick
test, with 198 patients (65.13%, 95% CI 59.48 to 70.48)
showing positive results from at least one type of test
solution, while 106 patients (34.87%, 95% CI 29.52 to 40.52)
did not show positive results from all the test solutions,
except for the positive control, as seen in Figure 1.

The standardized mite mix allergen yielded the
highest number of positive results (55.92%) followed by
American cockroach (37.82%), Johnson grass (5.59%), and
mixed Aspergillus, (3.95%), while the dog epithelium allergen
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highest number of positive results (72.41%) followed by
American cockroach (51.72%), Johnson grass (6.90%), mixed
Aspergillus (3.45%), and dog epithelium (0%).

Among the 246 patients with allergic rhinitis only,
151 patients (61.38%) had positive results for at least one
type of test solution. The standardized mite mix allergen
yielded the highest number of positive results (52.03%)
followed by American cockroach (34.56%), Johnson grass
(5.28%), mixed Aspergillus (4.67%), and dog epithelium
(1.62%), as seen in Figure 3.

Comparison between the patients with allergic
rhinitis and the patients with allergic rhinitis and asthma
revealed that the patients with allergic rhinitis and asthma
had higher positive results from at least one type of allergen
from the skin prick test than the patients with allergic rhinitis
only (risk difference was 13.36%, 95% CI 5.06 to 21.66,
p-value = 0.005).

Discussion
The skin prick test was used as an allergy test in

this study as it is a safe test with few systemic side effects.
The type of allergens that can be detected with this test are
inhalants, food, drugs, and occupational allergens(16,17). This
method is a convenient screening method with a reasonable
price for diagnosing allergies. It utilizes the IgE-mediated
reaction and has high sensitivity and specificity(16,18).

In this study, there was a high rate of positive
results to at least one allergy skin test solution (65.13%).
Indoor allergens were the leading causes of allergy among the
sample cohort, with the standardized mite mix the most

yielded the lowest number of positive results (1.32%), as
seen in Figure 2.

The present study found that among the 58 patients
(19.07%) with allergic rhinitis and asthma, 47 patients
(81.03%) had positive results for at least one type of test
solution. The standardized mite mix allergen yielded the

Figure 1. Skin prick test results of patients with allergic
rhinitis.

Figure 2. Prevalence of allergens found from the allergy skin test among the included patients.
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frequently found allergen (55.92%), followed by American
cockroach (37.82%), Johnson grass (5.59%), mixed
Aspergillus (3.95%), and dog epithelium (1.32%),
respectively. This is consistent with many study reports in
Thailand(18,19), which also found that dust mite was the most
found allergen, followed by American cockroach. Comparing
the results with other countries in Asia, such as Malaysia(20),
the most frequently found allergen was also house dust mite,
and in India too(21), where the house dust mite was the most
frequently found allergen followed by cockroach and
Alternaria.

However, the findings from this study revealed
lower rates for the less common allergens: Johnson grass
(5.59%), mixed Aspergillus (3.95%), and dog epithelium
(1.32%). This is different from other study reports in
Thailand(12,19), which suggested that allergens such as
Johnson grass (37%)(19) and cat allergen (37.8%)(15) have
a higher prevalence compared to in this study. This may be
due to the different environmental characteristics in the
study areas and the popularity of having house pets in each
area.

In addition, the study comparing common allergens
in the patients with allergic rhinitis and asthma and the
patients with allergic rhinitis showed no differences between
the two groups of patients. The standardized mite mix was
the most common allergen found among both groups, followed
by American cockroach, Johnson grass, and mixed Aspergillus,
which corresponded to Tongloh’s(19) study in Thailand, which
suggested that house dust mite was the most frequent allergen

found, followed by American cockroach, Johnson grass, and
Burmuda, respectively. There was also no difference in the
type of allergens in both groups of patients, when comparing
the results to those from the study of Farrokhi(22), who also
reported finding no common allergen differences in allergic
rhinitis and asthma patients.

Based on this study, patients with allergic rhinitis
and asthma were associated with a positive result from the
skin prick test with statistical significance (p<0.005).
There were 47 patients with allergic rhinitis and asthma in
our study who gave positive results from the skin prick test,
accounting for 81.03% of the patients in this group, while
151 patients with allergic rhinitis only gave positive
results, accounting for 61.38%, consistent with the study by
Rasool et al, who reported a rate of 86.4% positive results
from the skin prick test among patients with allergic rhinitis
and asthma and 68.5% for patients with allergic rhinitis
only(23).

The present study was conducted among a big
group of participants, who were examined by specialists in
otolaryngology, thus making the data more reliable, and
suitable to be applied as a database for future studies that
may seek to investigate any trends in the changes in the
prevalence of aeroallergens. Besides, the data could be used
for studying the relationship among various types of
allergens, the relationship between asthma and various types
of allergens and the signs and symptoms in patients with
different types of allergies. The results also provide
information about common allergens for informing the advice

Figure 3. Positive test results from the allergy skin test among the patients with allergic rhinitis (AR) and asthma
and the patients with allergic rhinitis only
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given to patients with allergic rhinitis in the MSMC. However,
it should be noted that the prevalence of allergens in other
areas of the country may differ due to the different
environments and characteristics of the population in different
regions.

There were some limitations in this study to note.
First, some data were lacking regarding allergic rhinitis, such
as the severity and whether it was persistent or involved
intermittent symptoms, because of the retrospective
observational nature of our study design. Second, the number
of allergens used for the skin prick test was limited to only
the five most common aeroallergens. Thus, the prevalence of
allergic rhinitis in this study might be lower than the actual
overall prevalence. Further study including other allergens is
required.

Conclusion
The present study revealed that the prevalence of

a positive skin prick test response was 65.13% of patients
with allergic rhinitis in the MSMC. The standardized mite
mix was the most frequently found allergen, followed by
American cockroach, Johnson grass, mixed Aspergillus,
and dog epithelium.

What is already known on this topic?
The prevalence of common allergens among patients

with allergic rhinitis worldwide and in Thailand has been
reported by various studies. The authors investigated the
prevalence of each type of allergen in the MSMC for providing
patients with advice and information.

What this study adds?
The standardized mite mix and American cockroach

were the most common allergens among patients with allergic
rhinitis in the MSMC.
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