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Abstract
Background: Today, the number of allergy is increasing in industrialized countries. 
The World Health Organization (WHO) classifies allergic diseases to be the fourth in 
the world of affections. The frequency of respiratory allergy including asthma and al-
lergic rhinitis due to pollen is increasing in the young and urban dwellers in developed 
countries. The prevention and management of allergy in universities is an area of active 
interest because allergies and asthma rates among young people continue to increase. 
The allergic reactions are less serious whereas they can develop into a serious form of 
asthma and anaphylaxis that can endanger life and require immediate medical care. A 
better understanding of the prevalence and characteristics of allergy can help guide to 
strategy of management against development of allergic rhinitis, asthma and anaphy-
laxis within and outside academic institutions in order to reduce the risk of morbidity 
and mortality.
Objective: This study was carried out for a characterization of pollen allergy and its re-
lation with the environment in the university establishment in order to propose strategy 
of management against this disease.
Methods: The project was to study pollen allergy in FPBM in an effective sample of 
529 randomly chosen within a range of about 7,000 students. A survey was made for a 
descriptive studies. 
Results: The percentage of students allergic to pollen surveyed in the FPBM was 39%. 
This percentage was within the confidence interval of all students in the allergic FPBM 
[35%; 44%] estimated 5% error risk. This results prove that our sample was represen-
tative. We also found that the most common symptoms of pollen allergy among its 
students are the nasal symptoms (sneezing and nasal itching). These symptoms charac-
terize allergic rhinitis. Our study shows that the olive tree is the main allergen causing 
pollen allergy in the region. This study shows that most students have allergies in the 
spring season; this could be explained by the pollinisation of olive tree in this period. 
Our study shows that the majority of surveyed students are allergic to one or two types 
of plants and the cross-reactivity between pollen and food was the most dominant. 
Conclusion: The case reported here is particularly interesting because, to the best of 
our knowledge, high percentage of allergy to the pollen in the region Beni Mellal-Khen-
ifra has not reported before. Olive tree was the main allergen, this can be explained by 
the richness of the region of Beni-Mellal-Khénifra with this plant. These results are 
unexpected; normally these youngsters must present a resistance to the pollen present 
in the region because they are native and have an adaptation to the environment. But 
we find an almost quarter of the young people surveyed in the area present the allergy. 
This allows us to ask several questions about the relationship between environment and 
the development of allergy.
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Introduction

                 The World Health Organization (WHO) classifies 
allergic diseases fourth in the world of affections and considers 
that these diseases are a major public health problem in terms of 
quality of life, loss of work days or teaching of drug and even 
mortality cost. According to a WHO estimate, it could reach 
50% of the world population in less than ten years (Shahali Y., 
et al, 2013). For over 40 years, the frequency of respiratory al-
lergies including asthma and allergic rhinitis is increasing in the 
young and urban dwellers in developed countries (Abou Chakra, 
et al, 2009; 2011).
 Today, the number of allergy is increasing in industri-
alized countries. Allergies due to pollens affect 10 to 15% of the 
overall population (Ravault C., et al, 200). Pollen allergy, polli-
nosis, is a disease linked to the presence in the air, the seasons, 
more or less quantity of pollen grains from a variety of plants 
(Abou Chakra, et al, 2009). Pollinosis cause reactions at the con-
tact areas such as respiratory and ocular mucosa and occasional-
ly they may be responsible for skin reactions such as eczema or 
hive. She is responsible for various symptoms include rhinitis, 
conjunctivitis, dry cough, skin disorders and allergic asthma. 
Nasal and ocular manifestations are central to the clinical symp-
toms (Kirmaz C., et al, 2005; Wagner A., et al, 2016). 
 In allergic cases, the encounter with the allergen in a 
particular context (sensitization phase) is determinant. This con-
text is defined by the nature of the allergen, quantity, its modes, 
time and frequency in the body penetration and also by history 
immune (infection, inflammation...) of the individual (Sahali, Y., 
et al, 2013).
 The allergic reactions are less serious whereas they can 
develop into a serious form asthma and anaphylaxis that can en-
danger life and require immediate medical care.
 Anphylaxis is a severe potentially fatal, system allergic 
reaction that occurs suddenly after contact with allergy causing 
substance (pollen, food, drugs, stinging insects) (Ramón GD., et 
al, 2017). It is characterized by compromise of airways, breath-
ing circulatory problems and is usually associated with changes 
in the skin and mucosa (Ramón GD., et al, 2017). 
 The environment (pollution, lifestyles) and climate 
change proved to play an important role in the increased preva-
lence of allergic diseases (D’Amato G., et al, 2016).
 The awareness phase is defined as the exposure to the 
allergen, but it never enters the body as pure protein but often 
accompanied by other compounds or non-allergenic proteins, 
molecules or organic or inorganic particles, bacteria, viruses, 
mushrooms (Sahali, Y., et al, 2013). The adjuvant role of the en-
vironment associated with climate change playing on the length 
of exposure, the dispersion of pollen and on the distribution of 
species of trees and plants (rise in latitude) is involved in the 
increase in cases of allergy observed in recent years (Bonofiglio 
T., et al, 2013; D’Amato G., et al, 2016).
 The impact of climate change on the occurrence of al-
lergic diseases can be evaluated on the basis of changes in time 
of appearance of specific phenological phases, the intensity of 
pollination, or the number of days when concentrations result 
in allergic symptoms. One of the most important analysis is the 
evaluation of how these changes can be reflected in reference 
to the start of the pollen season for some allergenic plant taxa 
(Perveen A., et al, 2015). 

 The health effects of climate change are causing an in-
crease in the prevalence of allergic respiratory diseases, exacer-
bations of chronic obstructive pulmonary disease, and premature 
mortality (Katotomichelakis M., et al, 2016). Climate change as-
sociated with the greenhouse effect is causing adverse health ef-
fects among the most vulnerable populations, such as the elderly, 
children and those in socioeconomic strata in distress (D’Amato 
G., et al, 2015; D’Amato G., et al, 2016).
 In Morocco, allergic diseases are becoming more fre-
quent (Mallol J., et al, 2013). However, no official data are avail-
able on the prevalence of asthma and allergic rhinitis (Kettani 
SE., et al, 2009). This lack of epidemiological data prompted 
us to carry out a study to determine the prevalence of allergy 
amongst young people in the Béni Mellal region.

Materials and Methods

Study area
 The region of Beni Mellal-khénifra is one of the twelve 
Moroccan regions created by the territorial division 2015; it in-
cludes the region of Tadla-Azilal and the provinces of khénifra 
and Khouribga, located in the center of the country. It encom-
passes the plain of Tadla, between the high atlas and the mid-
dle atlas its center is Béni Mellal. The region is characterized 
by a very continental climate and the precipitation slope varies 
between 300 and 750 mm depending on the year. Agriculture 
represents the dominant activity at the level of the region both 
by the jobs offered and by the effects induced on the regional 
economy.
 We chose the Polydiscipline Faculty of Beni Mellal 
(PFBM), as a place for the study of pollen allergy; it is a public 
institution of higher education, which receives each year thou-
sands of young students from different places of this region that 
is characterized by its rich vegetation.

Study Participants
 The project consists to study prevalence of pollen al-
lergy in a sample size of 529 students (female 316, male 213), 
chosen randomly from a set of about 7000 students from PFBM. 
A questionnaire (see annex) was prepared for this study.

Questionnaire
 We conducted a questionnaire at PFBM on 529 students 
as a sample. These students were asked to study the prevalence 
of pollen allergy.
 Several categories of questions were used in our ques-
tionnaire: personal data (sex, age, habitat), dichotomous ques-
tion (the existence of pollen allergy), multiple choice questions 
to know plants that cause pollen allergy, allergic symptoms 
(ocular, nasal and asthmatic symptoms), onset of symptoms 
(summer, spring, fall and winter), the study of the existence of 
another disease, the existence of cross-allergy and the type of 
treatment used.

Statistical Analysis

Confidence interval: The study of proportion of allergy in the 
PFBM student is important feature in our study but its exact val-
ue cannot be given since it is impossible to have comprehensive 
information about the population. We estimate its exact value by 
the confidence interval with an error risk of 5%.
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The method: At the risk of error 5%, the unknown proportion 
of a population, which can be deduced from a random sample, is 
within the confidence interval of the form:

With:
p = proportion of the sample 
α = risk of error equal to 5% 
n = sample size
Z_(1-(α)/2) = A normal centered reduced variable for the case 
of n > 30

 Statistical analysis of the data was performed using ex-
cel and handled by the software of statistical processing (SPSS), 
version 22. Variables were considered statistically significant at 
p values of less than 0.05. 
 The information about the number of young people af-
fected by pollen allergy in the FPBM was statistically evaluated 
by measuring the prevalence P. 

P = p * 100

Chi-Square Test of Independence
 Chi-Square test of independence is used to determine 
if there is a significant relationship between gender (male vs. 
female) and allergy. The chi-square statistic was calculated by 
using the STATISTICA 7 Software. 

Results

Pollen allergy in PFBM: The proportion of pollen allergy stu-
dents in the PFBM was estimated by confidence interval test.
From the table of the law N (0, 1): Z_(1-(α/2))  2
 The proportion of allergic students in the random sam-
ple within the poly-disciplinary faculty, number n = 529, is:

Sex Female Man
Number of allergic students 128 78

p = (128 + 78)/529  0,39
p = 0,39 * 100 = 39%

 That is, in our sample we have almost 39% of the stu-
dents who are allergic to pollen according to the following table 
of data:
 At the risk of error 5%, the unknown proportion of a 
population, which can be deduced from a simple random sam-
ple, is within the confidence interval of the form:

 As a result at the risk of error 5%, the proportion of 
allergy students in the PFBM is given by confidence interval: 
[0.35; 0.44]. That is, in all students, between 35% and 44% are 
allergic to pollen. 
 According to the analysis of the survey results conduct-

ed at the PFBM, the prevalence of allergic students to pollen 
surveyed is 39% and 61% for students not allergic to pollen (fig-
ure1). It means that the pollen allergy is present in almost quarter 
of the students of PFBM. The 39% allergic students enter in the 
confidence interval (35%; 44%) calculated for all students of the 
faculty at the risk of error 5%. These results show that our sam-
pling of 529 students is representative of all students of PFBM. 

Figure 1: Distribution of students survey allergic and non-allergic to 
pollen of PFBM.

Pollen allergy and sex: The figure 2 and table 2, show that 
40.5% of female students are allergic to pollen compared to all 
female students while 36.6% of male students are pollen allergy 
compared to all male students surveyed. We concluded that this 
difference between female and male are not significant. 

Figure 2: Distribution of allergic and non-allergic surveyed students to 
pollen of PFBM  according to the category of sex.

Table 2: Distribution of allergic and non-allergic students according to 
the sex of the FPBM.

Allergy
totalNumber of 

allergic students
Number of non al-
lergic students

 sex
Female 128 188 316
Male 78 135 213
Total 206 323 529

From the STATISTICA 7 Software and the table of Chi-Square, 
we have the following results:
Khi2 (the observed value) = 0.81
Khi2 (the critic value) = 3.48
DF = (2-1)(2-1)
 p-value = 0,3686
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 Thus, we can conclude that there is independence be-
tween the two factories sex and presence of allergy, at the risk 
level 5%. 

Allergens responsible of pollen allergy: The main allergens re-
sponsible of pollen allergy in students PFBM are shown in Fig-
ure 3. We observed that the plants that promote allergy of pollen 
in students surveyed are olive (38%), orange (16%), almonds 
(12%), peach (11%) and pomegranate (10%). It is concluded 
that the olive tree is the main allergen causing pollen allergy. We 
can explain these results by the richness of the region of Beni 
Mellal-Khénifra by these trees and mainly the olive tree.

Figure 3: Distribution of allergens responsible for pollen allergy in the 
allergic students PFBM.

Relationship between seasonal variation and pollen allergy: 
It is observed in Figure 4 that the percentage of pollen allergy 
of allergic students depending of the season is as follows: 10% 
in autumn, 20% in winter, 64% in spring and 5% in the summer. 
From these results, it is found that the pollen allergy is frequent-
ly in the spring compared to other seasons. 
 Since it was found that the olive tree is the main al-
lergen responsible for the allergy to pollen and also we know 
that the olive tree pollination season is spring, this explains the 
increasing number of students allergic to pollen in this season. 

Figure 4: Distribution of pollen allergy in allergic students de-
pending of the seasons.

Relationship between the number of types of plants and pol-
len allergy: The results show that 52% of young people are al-
lergic to more than one plant while 47% are allergic to a single 
plant. Analysis of the results (Figure 5) shows that the percent-
age of allergic students to one plant is 47%, two plants 31%, 
three plants 17%, four plants 4% and more than four 1%. We 
find that the majority of surveyed students are allergic to more 
than on types of plants. 

Figure 5: Distribution of students surveyed at PFBM  depending on the 
number of types of plants responsible for pollen allergy.

Symptoms due to pollen allergy among students allergic: The 
most common symptoms responsible of the allergy to pollen 
among students in the PFBM are: sneezing (70%) and eyes wa-
tering (59%) and nasal itching (51%) (Figure 6). These results 
show that the nasal symptoms and ocular symptoms are the most 
dominant. 
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Figure 6: Distribution of symptoms due to pollen allergy among stu-
dents surveyed the PFBM.

Cross-reactivity between pollen and other allergens: Ques-
tionnaire data carried out show that the cross-reactivity in the al-
lergic students in PFBM between pollen allergen and food is the 
most dominant (27%). While cross-reactivity pollen allergy-dust 
is 16% and pollen allergy-animals is less common 5% (Figure7). 

Figure 7: Distribution of cross-reactivity between pollen and other al-
lergens in the surveyed students PFBM.

Discussion

 Allergy diseases are currently a global public health 
problem. The scarcity of epidemiological studies in Morocco 
prompted us to carry out this study which the objective is to 
determine the prevalence of pollen allergy in the Beni Mellal 
region.
 The percentage of students allergic to pollen surveyed 
in PFBM is 39%, this percentage might be explained by the 
wealth of the region in vegetation. This percentage enter into 
the confidence interval [35%; 44%] estimated at 5% error risk, 
of all allergic students in PFBM, which proves that our sample 
is representative. We show at the first time that almost quarter of 
students had hypersensitivity to pollens. 
  All students surveyed are from the region of Beni Mel-
lal. These results are unexpected, normally these youngsters 
must show resistance to pollen present in the region but we find 
the opposite. However, constraints such as climate change have 
known the region over the past few years, notably global warm-
ing is favoring the problem of increasing pollination.
 We suggest that climate and environmental factors 
have the ability to influence local botany and aerobiology by 

increasing number of tree pollen. 
 We found also that the female and male allergic per-
centages are not significant. We concluded that there is indepen-
dence between the two factories sex and presence of allergy. 
 Our study shows that the olive tree is the main allergen 
causing pollen allergy because the region Beni Mellal-Khénifra 
is rich in this plant. Olive pollen is important cause of pollinosis 
and is considered as one of the most important causes of respira-
tory allergic disease in mediterranean region. 
 The results show that 52% of young people are allergic 
to more than one plant while 47% are allergic to a single plant. 
These results suggest the possibility that pollen allergy over time 
weakens the immune system and makes it susceptible to aggres-
sion with other pollen or suggests the possibility of aggression 
with pollen that presents molecular resemblances or proteins 
that share common epitopes.
 The most common symptoms of pollen allergy among 
of students are nasal (sneezing and nasal itching) and ocular. 
These manifestations are central to the clinical symptoms of al-
lergic rhinitis. 
 This study shows that most students 64% have allergies 
in the spring season; this could be explained by the pollination of 
olive trees in this period (from April to June). Our study shows 
also that pollen allergy is present in the other seasons, autumn 10 
%, winter 20% and summer 5%. These results can be explained 
by the climate change that influence the duration and intensity of 
pollen seasons could in hand with the air pollution contributes to 
the increase in respiratory allergies and asthma (D’Amato G., et 
al, 2015; D’Amato G., et al, 2016) in this region.
 Our study shows also that cross-reactivity between 
pollen and food is the most dominant and then found pollen al-
lergy cross-dust. Our results confirm other recent research on 
the evidence of this reactivity between pollen and food and 
which tries to understand the mechanism (Popescu F-D, 2015). 
Research shows that pollinosis patients often display adverse 
reactions upon ingestion of plant-derived foods as a result of 
IgE cross-reactive epitopes shared by pollen and food allergen 
sources (Bousquet J., et al, 2008; Popescu F-D, 2015). 

Conclusions 

 Using the questionnaire as a screening tool for diagnos-
ing the presence of pollen allergic in students of PFBM, we con-
firmed the high rates of pollen allergic students and found that 
the prevalence of allergy in students varies across seasons. We 
suggest that the seasonal variation associated with the climate 
change influences the duration and intensity of pollen seasons in 
region.
 Our results allow us to ask several questions about the 
causes of allergy and to look for strategies to control the epidem-
ic of this disease in these universities.
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