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Introduction

Allergies are type 2 helper T cells (Th2 cells) /immunoglobulin E
(IgE) mediated type | hypersensitivity reactions against
environmental factors (allergens). The influence of these
environmental factors on allergic mechanisms tends to differs
depending upon time of exposure as well as on immunological
milleu and genetics of the host %1, Several genes can contribute to
allergy and thus increase susceptibility to allergic diseases. Whereas
environmental and lifestyle factors modify the expression of these
genes via epigenetic mechanisms. The allergic reactions manifest in
different organs and the allergy spectrum includes allergic rhinitis,
asthma, food allergies, urticaria, atopic eczema and anaphylaxis [?,
Rising urbanization and globalization has drastically changed the
environment and increased the number of allergens. Several factors
including pollution, climate change, reduction in biodiversity,
urbanization, change in lifestyle and dietary habits have been
attributed to significant rise in prevalence of allergies both in
developed and developing countries °l. This global outbreak of
allergic diseases is a cause of considerable medical and
socioeconomical burden . Overall, various allergies are known to
effect approximately 20% of people worldwide. Since, allergies are
environment related thus allergens and risk factors differ according
to various geographical locations %, Globally, asthma prevalence
in adults ranges from 1 to 20%, allergic rhinitis ranges from 1 to
18%, atopic dermatitis ranges from 2 to 10% and food allergy ranges
from 1% to 2% (prevalence of self-reported food allergy in adults
varies from 2% to 37%) "1, Allergic disorders are common in Saudi
Arabia and asthma has been ranked as one of the most common
chronic diseases in the country [7:4],

The current study was conducted to determine the
prevalence, types, risk factors associated with allergic diseases
among students of Prince Sattam bin Abdulaziz University (PSAU),
Saudi Arabia.

Materials & Methods

3.1 Study design, and participants

The present study was a was a population-based self-reported survey
of 500 (330 males, 170 females) adult (18 to 25 years of age)
students enrolled at Prince Sattam bin Abdulaziz University
(PSAU), Al-Kharj, Saudi Arabia. The students from 7 colleges at
PASU: Medicine, Pharmacy, CAMS, Education, Sciences,

Table 1: Demographic Characteristics of participants (n=500)

Engineering and Administration, participated in the current study.
The survey was done in form of an electronic questionnaire and was
conducted between Oct-Nov 2021. The questionnaire contains 20
questions (data not shown) out of which some were open-ended
questions while others were closed-ended. The questionnaire
included questions about age, height, weight, gender, respiratory
symptoms, asthma, allergic symptoms, use of medication,
profession, and smoking habits of the participants. Body mass index
(BMI) was calculated from self-reported height and weight by using
the formula: BMI= [weight (kg)/height (m?)]. BMI was categorized
into three groups: normal weight (18.5 to 24.9 kg/m?), overweight
(25 to 29.9 kg/m?), and obese (>30 kg/m?). The data obtained on
completion of the survey was analysed and results compared with
each other.

3.2 Data analysis

Descriptive analysis, such as percentage, was used to describe the
variables. Bivariate analysis (chi-square) was used to compare
categorical data. P-value < 0.05 was considered statistically
significant.

Results

Of the total of 500 participants most of them were males (66%,
n=330), the rest (34%, n=170), being females. The participants were
young adults aged between 17 to 25 years (56% were 17 t020 years
old, 41% were 21 to 23 years old, 3% were aged 23 years or older).
Based on BMI, it was found that 45% of participants had a normal
weight, 48% were overweight and 8% were overweight (Table-1).
The results indicate that 59% of the total participants suffered from
allergy of some type. Out of these 26% students were allergic to only
one type of allergen while 74% were allergic to two or more
allergens. Fifty five percent cases of allergies were due to
environmental causes, 35% were food allergy, and 10% were animal
allergy cases. The most prevalent type of allergy among participants
was of respiratory tract (RT) (41%), followed by skin allergy (36%),
Gastrointestinal tract (GIT)allergy (14%) and least number of cases
were of eye allergy (9%). (Table-2). Among the cases of food
allergy, the most common (59%) allergens were fruits, nuts and
vegetables, 26% cases were of fish allergy, 10% of cases were of
allergy to milk and the least number of cases (5%) were of allergy to
wheat (Figure-1). About 74% of the students suffered allergies due
to two or more allergens, while the rest had allergy due to only single
allergen.

Demographic Characteristics | n (%) p-Value
Age Groups(years)

17-20 280 (56%) <0.005
21-23 205 (41%)

23-25 15 (3%) <0.001
Gender

Male 330 (66%) <0.001
Female 170 (34%)

Body Mass Index (BMI)

< 25(normal weight) 225 (45%) 0.565
>25 (overweight) 240 (48%)

>40 (obese) 40 (8%) <0.001
Income

High income 145 (29%)

Medium income 220(44%) <0.001
Low income 115(23%)

Note: data are presented as Number (n) (%) p value <0.05 is considered significant
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Table 2: Prevalence of different types of allergies among participants

Allergy Type | n (%)
Allergies classified according to organ affects

Respiratory tract 205 (41%)
Skin 180 (36%)
Gastrointestinal tract 70 (14%)
Eye 45 (9%)
Allergies classified according to type of allergen

Environmental 275 (55%)
Food 175 (35%)
Animal 50 (10%)

Figure 1: shows that 26% of the students had only one allergen, while most of the allergic students had 2 and more allergens.

Engineering Admin Pharm Education

Figure 2: shows the distribution of allergic students according to their colleges: where we found that the highest incidence of allergy was
among students of CAMS at 15%, followed by students of Engineering at 9%, then students of preparatory year at 6%, while the
students of Education And medicine are the lowest, by 0.2 and 0.5, respectively.

Excellent income Good income POOR income

Figure 3: shows that the financial condition of the allergic students where we found that only 3% of them had poor financial income.
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FINALLY, our results also indicates that only 4% of the allergic
students are smokers now or one of their parents during their
childhood. Our results showed that only 8% of those who received
the seasonal influenza vaccine developed allergy after receiving the
vaccine. (data not shown).

Discussion

Allergies of RT include diseases such as rhinitis and bronchial
asthma. Asthma is a widespread chronic inflammatory disease of the
lower RT, characterized by a reversible hindrance to airflow,
inflammation, persistent hyper-reactivity and airway remodeling
19101, Rhinitis is an inflammatory disorder of upper RT and has been
associated with increased risk and severity of asthma [**], Both these
allergic diseases of RT have a high worldwide prevalence 213, In
Saudi Arabia itself more than 2 million people suffer from asthma
111, The environment contains indoor (furry pets, molds, house dust
mites, rodents and pests) and outdoor (molds, pollens, dust,
industrial emissions and automobile exhaust) allergenic triggers.
The prevalence of allergic rhinitis as diagnosed by physicians in
some Middle Eastern countries including Saudi Arabia is 9% and the
main outdoor trigger for this disease is reported to be dust (1. In the
present study the prevalence of respiratory tract allergies was higher
(41%) than any other form of self-reported allergies among the
participants. This is further supported by our finding that
environmental factors were considered as the main cause (55%) of
allergies by the study participants. Fur of animals is another
important environmental allergen reported in Saudi Arabia, and has
been implicated in respiratory tract disease such as allergic rhinitis
161, Cat has been reported as an important indoor allergen in Saudi
Arabia (71, The present study found that 10% of participants were
allergic to animals. This further justifies high prevalence of
respiratory tract allergies among the participants of the study.
Previously similar studies conducted indifferent cities of Saudi
Avrabia, show varied results. Saudi Arabia has an extensive territory
with considerable differences in the terrain, climatic conditions, as
well as degree of urbanization. Thus, regional variations in
prevalence of allergic diseases is expected. However, prevalence of
asthma and other allergic diseases has been observed in Hofuf,
Madinah, and Najran regions, while least prevalence of these
diseases has been observed in Qassim, Dammam, and Taif [, A
study done in the year 2016-2017 at a medical college in Jeddah city
found prevalence of respiratory tract allergy to be 29.5% among the
students [61. More recently a study done in the Qassim region of
Saudi Arabia, reported that the prevalence of respiratory tract allergy
was 28.8%, [°1 among adult population. The difference in
prevalence of respiratory tract allergy in different cities could be
because of difference in air quality and levels of air pollution.
Qassim region being further away from the capital city, Riyadh, may
have better air quality and hence lower prevalence of respiratory
tract allergies. Riyadh is the capital city of Saudi Arabia, and has
been reported to have poor air quality index 2°!. The of air pollution
on respiratory system has been clearly revealed in various
studies!?-22,

The prevalence of skin allergies was found to be 36% in the
present study. This result supports a previous study done in Jeddah
city of Saudi Arabia, which found 33.8% prevalence of skin allergy
among university students ¢, However, another study which was
conducted in a university at Majma region, of Saudi Arabia found
that prevalence of skin allergy was 21.9% and it was more common
in males than in female participants (. Food allergy is defined as an
adverse health effect arising from a specific immune response that
occurs reproducibly on exposure to a given food. The prevalence of
food allergy was reported to be 9.5% among university students in
Saudi Arabia [?°l, The most common self-reported food allergen
were fruits and nuts, followed by fish and milk and wheat allergy
was rare, which is similar to that reported previously in Saudis >4,
A nationwide study investigated prevalence of food allergy in Saudi
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Arabia and reported it as 19.7% %, Similarly, two other studies
reported prevalence of food allergy to be 10% %! and 17% [?°l, The
results of this study was represented in our current study, we report
a prevalence of 14% for gastrointestinal allergy among the
participants. Besides the gastrointestinal tract, food allergy can also
manifest in skin and respiratory tract. Thus, overall prevalence of
food allergy in our study was estimated as 35%. Although there is
plenty of data on ocular allergy in the medical literature globally,
there is a scarcity of data on the disease in Saudi Arabia despite it
affecting a wide population in the Saudi kingdom %], In our current
study we found the prevalence of eye allergy to be 9% among the
participants.

Allergic diseases are a major global public health concern
that affects individuals of all ages. The prevalence of allergic
diseases has increased in recent decades, with a higher incidence in
developed countries than in developing countries [?7l, This study
investigated the prevalence of allergic diseases and their predictive
factors among PSAU students in Saudi Arabia. The results
established that a higher percentage of the participants had allergies,
with respiratory allergy being the most common, followed by skin
allergy, gastrointestinal tract, and eye allergy.

Respiratory allergies are mainly caused by exposure to
pollen, dust mites, and animal dander, which trigger an immune
response and cause respiratory tract inflammation. On the other
hand, skin allergy results from exposure to irritants or allergens such
as cosmetics, soaps, and metals. This prevalence rate depicted in the
results is consistent with previous studies that established that
allergic diseases are a significant public health concern in the general
population. The most common primary cause of allergies in Saudi
Arabia is environmental factors, followed by food and animal
allergies [®l. The study established that the most common food
allergens are fruits, nuts, and vegetables. A previous study
established that food allergies mostly occur from allergic reactions
to specific food families, such as fruits and vegetables [?°1. Other
factors such as genetics, age, dose of allergen, smoking, obesity, and
pollution are also significant predictors of allergic diseases. Previous
studies have established that these factors act as high determinants
of allergic reactions among individuals [,

These results give significant implications to different
entries such as parents, educators, and policymakers, who take
different roles in shaping the health and consumption of the
population. The results suggest that parents should be able to take
proactive measures to minimize environmental exposures of their
children to allergens, especially in their homes Y. To the
policymakers, this implies that they should be able to develop and
implement measures that reduce air pollution and improve air
quality, as this stands out as a significant risk factor for the
development of allergies [*?1. To educators, this implies they should
promote general awareness of the risk factors and allergies to
students, teachers, and parents. This will contribute to high chances
of reduced exposure to risk factors of allergens at school, at home,
and in the country in general. On the other hand, healthcare
providers should focus more on educating patients and families on
the potential risks of obesity, smoking, and age-related changes in
immune function in the development of allergic diseases [*°l. The
high prevalence of allergic diseases among PSAU students
highlights the need for increased awareness and education about
allergies and their management.

Allergies can be a significant health challenge in the country
based on the findings of this study. With environmental factors such
as dust, pollen, and mold, which can trigger allergic reactions in
susceptible individuals, there is a need to implement potential
solutions to such problems in the population *“l. Addressing these
allergies requires a comprehensive approach, including prevention
and treatment strategies. Therefore, to successfully address these
allergic challenges, a research study proposed avoidance of allergens
as one of the possible solutions [*°1. This involves identifying and
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avoiding common allergens such as pollen, dust mite, and mold.
Several medications can be used to address allergies, including
antihistamines, decongestants, and nasal corticosteroids. These
medications can help alleviate sneezing, runny nose, and itchy eyes
18] Another potential solution is the use of immunotherapy. In
addition, increased awareness of common allergens and how to
manage allergy symptoms can also be helpful. This can include
providing information about common triggers, such as dust and
pollen, and offering tips for managing symptoms, such as avoiding
outdoor activities during high pollen count days.

Conclusion

This study provides important insights into the prevalence and
predictive factors of allergic diseases among PSAU students in
Saudi Arabia. The findings highlight the need for increased
awareness and education about allergies and their management and
further research and interventions to prevent and manage allergic
diseases. The study also underscores the importance of prioritizing
environmental and public health initiatives to reduce exposure to
allergens and pollutants. These findings can be used to develop
effective prevention and management strategies to mitigate the
burden of allergic diseases in the population. Future research should
aim to replicate these findings and investigate additional factors that
may contribute to the development of allergic diseases. Introduction
of various strategies that can adequately prevent occurrence of
allergies and create awareness about causes of allergic diseases and
its triggering factors, may help to reduce the prevalence of this
disease.
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