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Abstract
Background: An estimation of about 1.4 billion people are
suffering from allergic rhinitis worldwide. Allergic rhinitis (AR) is
a common debilitating disorder that can adversely affect the
quality of life and the academic performance of school-age
children and its prevalence has steadily increased during the
last decades. Data on the prevalence of allergic rhinitis among
secondary school students is scarce despite its reported impact
on academic performance of students.
The aim of this study was thus to determine the prevalence of
allergic rhinitis and its clinical presentation among secondary
school students in Kinondoni District which is one of the largest
districts in Dar es Salaam Region.
Methods: A community based, cross-sectional prospective
study was conducted in selected secondary schools in
Kinondoni district, Dar-es-salaam Region from August 2016 to
January 2017 using random sampling technique. Data was
collected using pre-tested questionnaires and analyzed using
SPSS program.
Results: A point prevalence rate of 34.7% was reported with
female predominance and 15-16 age group predilections were
found in this study. Sneezing (65.9%) was the commonest
nasal symptom and hypertrophied inferior turbinate (61.8%) the
commonest physical finding. The commonest aeroallergen was
the house dust mite (77.3%) and the least was dog fur (5.9%).
Conclusion: Allergic rhinitis affects a significant proportion of
the adolescent population with symptoms which have a
negative impact on the lifestyle of these participants. The
common aeroallergens are found within our immediate
surroundings e.g. house dust mite, which can be controlled if
participants are educated and proper clean environmental
control measures are instituted.
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Background
Allergic rhinitis (AR) is an atopic disease with growing impact on
everyday medical practice as its prevalence has steadily increased
during the last decades [1]. The WHO (World Health Organization)
classifies allergic rhinitis as the fourth most important chronic disease
in the world. It is associated with significant morbidity and impact the
quality of life of millions of individuals. Lost productivity at work or
school and total healthcare expenditure exceeds several billion dollars
annually in United States.
Allergic rhinitis is frequently ignored, under diagnosed,
misdiagnosed, and mistreated, which not only is detrimental to health
but also has social costs [2] with an estimation of >$6 billion spent on
prescription medications alone [2]. The total burden of allergic rhinitis
lies on impaired physical and social functioning and also in a financial
burden for treatment of its co-morbid diseases [3].
AR symptoms should be a red flag for a potentially serious lifelong
effect, as the younger the child, the greater the likelihood of suffering
severe and persistent disease and its related co-morbidities later in life
[4]. The negative effect of early symptoms should not be downplayed.
Allergic Rhinitis is one of the most common as well synonyms of hay
fever, which commonly arise as a response to allergens such as pollen,
dust, animal dander (old skin) and mold. Classic symptoms of Allergic
Rhinitis manifests as nasal congestion, nasal itch, rhinorrhea (runny
nose), sneezing, and itchy eyes.
Allergic rhinitis is divided into seasonal and perennial. Seasonal
rhinitis is a disease particularly of teenagers and young adults and
appears to be less common in primary and preschool age children. In
seasonal rhinitis, with relevant grass pollen sensitization, the link
between allergen exposure and rhinitis is clear cut. However, in other
situations such as perennial rhinitis and house dust mite allergen
sensitization, the link between symptoms and allergen exposure is less
certain [5].
Allergic Rhinitis (AR) has major co-morbidities in patients includes
asthma, nasal polyps (NP), adenoid hypertrophy, tonsillitis,
hypertrophied turbinate, conjunctivitis, rhinosinusitis (RS), otitis
media with effusion (OME) and sleep apnea [6-8]. Patients suffer from
insomnia snoring, and obstructive sleep apnea syndrome, which result
in daytime somnolence, fatigue, irritability, depression, reduced
productivity and memory and learning deficit. There is a strong
correlation between severity of rhinitis symptoms, particularly nasal
obstruction, and sleep impairment. Treatment of AR results in better
sleep, reduced daytime somnolence, and improved quality of life [9].
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Methods
Study design and participants
This study was a community based cross-sectional study and it was
carried out between August 2016 to January 2017 and included all
secondary day school students in the selected schools during the
period of study in Kinondoni district, Dar es Salaam, Tanzania.

Study population
The study population included all secondary day school students in
the selected schools during the period of study aged between 13 to 19
years.

Sampling method
Simple random sampling technique was used in which selection
based on sample. The study population included secondary day school
students aged between 13 to 19 years of age in randomly selected
schools. A list of all private and government owned secondary day
schools was obtained from the Kinondoni education officers in Dar-essalaam and was divided into two groups, government or private. Using
simple random sampling 7 secondary schools were selected from each
group for the first stage. Then 2 classes were selected from each shcool
from the frist stage using simple random technique and consent and
assent forms were given to selected classes students.

Inclusion and exclusion criteria
All students aged between 13-19 years old (adolescents group) who
consented to participate in the study. Students who were not present in
school on the day of screening, refusal to participate in SPT, nasal
infection or with skin diseases e.g. eczema

Data collection methods
An introduction letter by the education officer at the Kinondoni
District education office was obtained after receiving relevant research
clearance. The introduction letter was given to principals/ head
teachers in those secondary day schools which were selected. At
selected secondary day schools, the primary researcher and research
assistants introduced themselves and explain clearly the aim and
purpose of the study that was conducted.
Consent forms were distributed to 2 randomly selected classes and
were collected by respective teachers.
Students whose parents/guardian/caretaker gave the informed
consent were interviewed using the structured questionnaire/clinical
examination form. The interview was conducted only by the primary
researcher and two trained assistants. A study number was assigned to
each student whose parent/guardian/caretaker had consented and data
was recorded according to the structured questionnaire.
During screening of students, they were grouped into small groups
until they were all screened in an available quite classroom where
privacy of each student was maintained.
Data was administered in questionnaire inclusive of student’s age,
sex, nasal symptoms, eye symptoms, age of onset of symptoms,
triggering factors, presence or absence of family history of allergic
rhinitis, results of skin prick allergy test(if conducted). Rhinoscopy
findings were recorded in structured questionnaire. During
rhinoscopy, aseptic techniques were applied for each pupil.
Using a questionnaire 626 students were interviewed by primary
investigator and two trained assistants, students were divided into two
groups; the symptomatic and asymptomatic.

Sample size calculation
The sample size, n was calculated from the following formula;
�=

�2� 1 − �
�2

Whereby:

N= an estimated sample size
Z= Standard normal deviation (1.96) which correspond to 95%
confidence interval
P= % (P is the prevalence of Allergic Rhinitis among secondary
school students taken to be 38.6% from a study which was conducted
in Kenya)
E= Margin Error (4 %)
�=

1.962�0.386 1 − 0.386
0.042

N = 569

Therefore, from above formula the required minimum sample size
was 569.
Adjusting for non-response rate which was 10%, the required
sample size was 626.
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Flow chart data collection procedure
Students with watery runny nose with one or more of the other
symptoms or with nasal congestion alone was also recruited as ARIA
suggest that AR patient could only present with nasal congestion alone
were considered to have symptoms of AR.
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Students who were symptomatic for allergic rhinitis were proceeded
for Confirmation of AR which were physical examination and SPT.
The important physical findings included; a pale edematous nasal
mucosa, hypertrophy of inferior turbinates, watery / mucoid
rhinorrhoea, transverse nasal crease, allergic shiners and/or
conjunctiva injection.
Skin allergy test was done by primary researcher and two trained
assistants to all students who showed allergic signs and symptoms for
the aim of determining the commonest allergen causing allergic
rhinitis and this was done before the students start antihistamines or
steroids. Those who were constantly on steroids and antihistamines
were excluded from the study and if had already started but use of
antihistamines or steroids intermediately were recruited in the study.

Data analysis
Data analysis was done using SPSS version 20 as per specific
research questions using frequencies and percentages for statistical
association between age, sex and allergic rhinitis. Chi-square test was
used to compare proportions. P value of <0.05 was considered
statistically significant.

Ethical considerations
Students were provided with an informed consent and then asked to
provide written consent to participate in the study. For students
younger than 18 years, informed consent was obtained from their
parents or guardians. Ethical approval was provided by Research and
Publication Committee of the Muhimbili University of Health and
Allied Sciences (MUHAS).

Results
Demographic characteristics of the study population
Between August 2016 and January 2017, a total of 626 students were
recruited from all secondary day school students in the selected
schools Kinondoni District in Dar-es-salaam. Majority were females
(54.1%, n=383) than males (46.9%, n=243), giving a male to female
ratio of 1.6:1. The overall mean age of the participants was 15.3 years
(SD ± 1.39). The mean age for male was 15.5 years (SD ± 1.4) while for
female were 15.1 years (SD ± 1.36). Most of the participants belonged
to the age group 15-16 years (46.18%, n=289).were recruited city.
(Table 1)
Frequency (n)

Percentage (%)

Males

243

38.8

Females

383

61.2

Total

626

100

13-14 years

219

35

15-16 years

289

46.2

17+

118

18.8

Gender

Age group
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Total

626

100

Table 1: Distribution of study population according to Gender and
Age.
Out of 626 school children, 243 (38.8%) were males and 383 (61.2%)
were females, where majority 289 (46.2%) were of age group 15-16
followed by other groups as shown in table 1 above.
Out of 626 students, 217 (34.7%) had clinical features of allergic
rhinitis where by majority (15.3%) were in the age group 15-16, (P=
0.421). Females had higher proportion 146 (23.3%) as compared to
males 71 (11.3%), (P= 0.023). (Figure 1)
Nasal congestion was the most common symptom reported by
majority of students (65.9%) and the most affected age group was
15-16 (29.5%).
Turbinate hypertrophy was the most common physical finding by
majority of students (61.8%) and females were most affected than
males (42.4%), (p>0.05). (Figure 2)
Majority of students were allergic to house dust mite (77.3%)
followed by other allergens as shown on the histogram above.

Discussion
The present study was designed to determine the prevalence and
clinical presentation of allergic rhinitis among adolescents aged 13-19
years in a community set up. Allergic rhinitis negatively affects the
quality of life, sleep and impairs the process of learning [10-14]. This
study correlated prevalence of AR to age, sex, determine the
presentation and pattern of symptomology and common aeroallergens
involved.
The worldwide prevalence of childhood allergic rhinitis varies from
8.5% - 14.6% [14,15]. In developed countries prevalence of allergic
rhinitis in adolescents has been noted to be higher as compared to less
developed countries. There is little information regarding trends of AR
in Africa, as few studies have been done. Some studies done in African
countries have shown prevalence to range 13.9% to 45.2% [16,17].

Prevalence of allergic rhinitis
In this study, the prevalence of AR was 34.7% based on clinical
features using a questionnaire; this was further confirmed by using
SPT which gave a prevalence of 32.4%. The results of this study are
analogous to the findings of follow up studies done in South Africa and
Kenya which involved children aged 13-14 years [18,19]. In the study
done in South Africa prevalence of AR was noted to increase from
30.4% to 38.5% over a period of seven years [18]. Whereas, in the
Kenyan study is significantly high increment of 38.6% from 14.9% was
noted in the prevalence of AR over a six year period [19].
Contrary to the findings of this study, Said et al, in a study done at
Bugando, Mwanza reported a lower prevalence of AR, which was
14.7% [20], similarly Nyembue et al, in their study from DRC reported
a prevalence of 13.9% [16]. However the study population in these
groups included participants aged from 5 to 83 years, whereas in this
study the participants were aged 13-19 years. In comparison to this
study, the study conducted in DRC was also community based,
whereas the study done in Bugando medical centre was a hospital
based study.
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Geographical factors
Considerable variations have been noted in prevalence of AR both
between countries and centres in the same country [21]. This has been
postulated to be due to various factors such as climatic changes,
dietary changes, and environmental factors. In this study a high
prevalence of AR was noted, which may be attributable to continuing
changes in the region over the last few decades, such as stepping up
industrialization, changes in lifestyle, vehicle pollution, modernization
and urbanization. Adaption of the western lifestyle has vastly
contributed to this increment in AR. According to the “hygiene
hypothesis”, the cleaner the environment the higher the prevalence of
AR, therefore it is expected that the more urbanized the area the
higher the prevalence of AR [11,22,23]. Since this study was conducted
in Dar-es-Salaam which is a highly industrialized and polluted area a
high prevalence was noted. These findings are comparable to studies
conducted in similar environments, high prevalence of 38.5% in south
Africa and 45.2% in both Lebanese and Nigerian adolescents were
noted [17,18,23]. Higher prevalence have also been noted in western
countries which are more industrialized and urbanized than the
African countries [25,26].
Allergic rhinitis

14.7 % among which 68.9% of participants were aged below 20 years.
Approximately 80% of individuals diagnosed with AR develop
symptoms before age of 20 years [22]. The reason for this increased
prevalence of AR in adolescents maybe due to increased exposure to
allergens, irritants when they play around and are exacerbated by viral
upper respiratory tract infections.

Prevalence in relation to sex
Females had a higher preponderance to AR as compared to males in
this study (P=0.023). This finding was in agreement with several other
studies which have shown a higher prevalence among girls than boys
[18,29-32]. Other studies have so no difference in prevalence of AR in
either sex [20,25,33]. However some studies have also shown
predominance towards males [34]. The sex predilection of AR still
remains a controversial issue with most literature not agreeing on sex
predominance. It was found in some studies that “Hormonal rhinitis”
and a higher rate of cosmetic use in females may account for increased
prevalence [35,36]. In general, natural history of the disease shows
initially higher prevalence rates among boys during childhood, shifting
later to be higher among females during adolescence and adulthood.

Presentation and pattern of symptomatology

Non allergic (n %)

Allergic (n %)

Total
%)

(N

13-14

145 (23.2)

74 (11.8)

219 (35.0)

15-16

193 (30.8)

96 (15.3)

289 (46.2)

17+

71 (11.3)

47 (7.5)

118 (18.8)

Total

409 (65.3)

217 (34.7)

626 (100)

Male

172 (27.5)

71 (11.3)

243 (38.8)

Female

237 (37.9)

146(23.3)

383 (61.2)

Total

409 (65.3)

217 (34.7)

626 (100)

Age Group

Allergic rhinitis is clinically defined as a symptomatic disorder of
the nose induced after allergen exposure by an IgE-mediated
inflammation [22].
Allergic rhinitis can also be defined as allergen induced
inflammation of the nasal membrane and surrounding tissues that
results in sneezing, rhinorrhoea, conjunctivitis, nasal congestion, and
pruritis of the nose, palate, throat and ears [37].

Gender

Table 2: Distribution of Patients with Allergic rhinitis who tested
positive upon Skin Prick Test and those with Non allergic symptoms.

Prevalence in relation to age group
Although AR may have its onset at any age, the incidence of onset is
greatest in children at adolescence with a decrease in incidence seen in
advancing age. A prevalence of 11.8% was seen in age group of 13-14
years, 15.3% in age group of 15-16 years and a prevalence of 7.5% in
participants above 17 years of age, however this difference in
occurrence of AR among age groups was not statistically significant
(p=0.421). In comparison to this study, several other studies have
shown a three to four fold increment in prevalence of AR in the 13-14
age group [17,18,23]. A recent study done in Angola in 2017 also
showed a 2 fold increase in prevalence of AR in children in this age
group [27]. Although AR has been reported in infants, in most cases
an individual requires two or more seasons of exposure to a new
antigen before exhibiting clinical manifestations of AR [28]. Older
children have been noted to have a higher prevalence than younger
ones with a peak occurring in children aged 13-14 years. A study done
in Bugando medical centre showed an overall prevalence of AR to be
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Figure 1: Distribution of clinical symptoms of AR by Gender.

Symptoms of allergic rhinitis
Nasal symptoms consisted of blocked nose, running nose and
sneezing of which were 65.9%, 62.2%, and 50.7% respectively. Other
symptoms included mucosal itch, dry cough, and loss of sense of smell.
This finding is in agreement with several other studies which found
nasal symptoms to be more predominant, of which blocked nose was
the most common and troublesome symptom [20,38,39]. Blocked nose
was found to reduce sleep time, resulting in decreased day time
activity, particularly sport involvement which is more popular among
adolescents [40].
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Other symptoms included ocular symptoms which were watering,
itching and redness of eyes. Similar finding were obtained in the
Bugando study where ocular symptoms were reported by few
participants and considered as trivial [20]. High prevalence of ocular
symptoms in patients with AR has also been noted, 61.2% and 52.0%

in Korea and France respectively [41,42]. Patients with moderatesevere persistent AR showed highest prevalence of ocular symptoms
[41]. These ocular symptoms have been thought to be due to release of
histamine by allergens which initiate a naso-ocular reflex causing
above mentioned symptoms [43].

Figure 2: Distribution of inhalant/aerosol allergens.

Signs of allergic rhinitis
This study showed inferior turbinate hypertrophy (61.8%) to be the
most common sign followed by mucosal edema (30.4%) and lastly
nasal crease (18.4%). Inferior turbinate hypertrophy was found to be
the most common sign in several other studies. The Bugando study
also showed inferior turbinate hypertrophy to be among one of the
common signs of allergic rhinitis, with 40.5% [20].
In this study 47% children with allergic rhinitis had pale mucosa,
22.9% had pink, 17.5 had cyanotic and 12.9 had hyperemic nasal
mucosa. In a study done in Iran 52% of children with allergic rhinitis
had pale mucosa, 36% had violaceous and 12% had normal mucosal
color [44].

Allergen sensitization by SPT
Skin prick testing (SPT) is generally considered to be the gold
standard for diagnosis of AR, it is safe and effective and used as a
routine diagnostic test. It is used frequently to assess specific
sensitization and to verify the diagnosis of allergic (IgE mediated)
disease in symptomatic subject [45].
Allergens in our study were identified by analyzing skin prick test
(SPT) of 217 participants with positive clinical symptoms out of which,
203 tested positive for the SPT and 14 participants tested negative. This
negative reaction could probably be due to participants being
sensitized to other allergens not included in the allergic kit for tests, or
not yet identified or some non-allergic forms of rhinitis among our
cases.
This study reported a high sensitization to house dust mite (77.2%)
followed by moulds/fungi (69.8%), then pollen tree (46.5%), grass
(38.1%), weed (35.1%), and least to animal danders like chicken
feather, cat fur, then dog dander in decreasing frequencies.
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Dermatophagoides pteronyssinus (HDMs) was the predominant
allergen in this study, and it is considered as a major source of allergens
in house dust. Several studies have reported house dust mite to be the
most common allergen [47-51].
Our study recorded mould/fungi (69.8%), as the second important
source of allergens, which has also been observed in a study done in
Iraq and Iran [50,52].
Physical features

Male (n %)

Female (n
%)

Total (N
%)

Nasal Crease

17 (7.8)

23 (10.6)

40 (18.4)

Allergic Shiner

8 (3.67)

6 (2.8)

14 (6.5)

Hypertrophied Turbinate

42 (19.4)

92 (42.4)

134
(61.8)

Nasal Mucosa Edema

20 (9.2)

46 (21.2)

66 (30.4)

2 (0.9)

3 (1.4)

5 (2.3)

Others
(Nasal
Denne’s lines)

Polyps,

Table 3: Distribution of physical features of AR by Gender.
Human skin scale is the food source of HDMs and the feces of
HDM is the antigenic product [50]. The growth and proliferation of
HDM depends on specific environmental factor such as temperature
and humidity. As for mould/fungi, most allergenic moulds grow on
nonliving organic matter, while a few require a living host. Both groups
need moisture, oxygen, preformed carbohydrate and occasionally
additional growth factors. Many familiar moulds grow actively at 20 °C
and may flourish well above or below this temperature. Although
fungal components may be ingestant allergens, inhaled spores are the
major source of exposure. Dar-es- salaam has a relatively high
humidity ratio and temperature which is compatible with both mite
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and mould/fungi growth hence an increased prevalence of the two
allergens was noted in our study.

8.

Sensitization to other allergens such as grass, weed and animal
dander had a relatively low prevalence in this study. Conversely in
European and North American countries, sensitization to cat and dog
dander have been noted to be the most common aeroallergens [53,54].
This could probably be due to the increased number of cats and dogs
that are present in the homes as pets in these countries in comparison
to Tanzania.

9.

Polysensitization by SPT

12.

Most participants (84.1%) in this study were reactive to 2 or more
allergens. Several other studies have shown similar results [55,56]. This
polysensitization might be the result of various factors such as
interactions of genetic or environmental factors which favor growth
and vegetation of specific plant species that cause allergic reactions. It
could also be due to cross-reactivity among allergens belonging to
close reservoirs which reflects the presence of common genetic
component [56-58].

13.

Conclusion
Allergic rhinitis was found to be quite prevalent (34.7%) among
secondary school students in Kinondoni District. Nasal obstruction
was the most common symptom and turbinate hypertrophy was found
to be the most common sign of AR. Dust mite was the most common
allergen responsible for the symptomatology of AR in this study.

Ethics approval and consent to participate
The approval to conduct the study was granted by Ethics and
Research Committee for Muhimbili University of Health and Allied
Sciences

Availability of data and material
The detailed reported information can be obtained from the
corresponding authors when needed and from archives of the
department of otorhinolaryngology-MUHAS
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