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Abstract
Background: Allergic rhinitis is one of the commonest atopic diseases which contribute to significant morbidity
world wide while its epidemiology in Tanzania remains sparse. There was paucity of information regarding allergic
rhinitis in our setting; therefore it was important to conduct this study to describe our experience on allergic
rhinitis, associated co-morbidities and treatment outcome in patients attending Bugando Medical Centre.
Methods: This was descriptive cross-sectional study involving all patients with a clinical diagnosis of allergic rhinitis
at Bugando Medical Centre over a three-month period between June 2011 and August 2011. Data was collected
using a pre-tested coded questionnaire and analyzed using SPSS statistical computer software version 17.0.
Results: A total of 190 patients were studied giving the prevalence of allergic rhinitis 14.7%. The median age of the
patients was 8.5 years. The male to female ratio was 1:1. Adenoid hypertrophy, tonsillitis, hypertrophy of inferior
turbinate, nasal polyps, otitis media and sinusitis were the most common co-morbidities affecting 92.6% of cases
and were the major reason for attending hospital services. Sleep disturbance was common in children with
adenoids hypertrophy (χ2 = 28.691, P = 0.000). Allergic conjunctivitis was found in 51.9%. The most common
identified triggers were dust, strong perfume odors and cold weather (P < 0.05). Strong perfume odors affect female
than males (χ2 = 4.583, P = 0.032). In this study family history of allergic rhinitis was not a significant risk factor
(P =0.423). The majority of patients (68.8%) were treated surgically for allergic rhinitis co morbidities. Post operative
complication and mortality rates were 2.9% and 1.6% respectively. The overall median duration of hospital stay of
in-patients was 3 days (2 – 28 days). Most patients (98.4%) had satisfactory results at discharge.
Conclusion: The study shows that allergic rhinitis is common in our settings representing 14.7% of all
otorhinolaryngology and commonly affecting children and adolescent. Sufferers seek medical services due to
co-morbidities of which combination of surgical and medical treatment was needed. High index of suspicions in
diagnosing allergic rhinitis and early treatment is recommended.
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Background
Allergic rhinitis is recognized as one of the most common otorhinolaryngological condition which has considerable effects on quality of life and can have significant
consequences if left untreated [1]. Globally allergic rhinitis constitutes a worldwide public health problem with a
prevalence of 10% to 40% and the trend is increasing
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[2-5]. About 20 to 40 million people in the United States
alone are estimated to be affected, [6] with 3.5 million
lost workdays and 2 million lost schooldays annually [1].
Local population-based studies have reported a prevalence of allergic rhinitis of 44% in Singaporean school
children [7]. In UK intermittent allergic rhinitis (also
known as seasonal allergic rhinitis or hay fever affects up
to 30% of adults and 40% of children at some time in
their lives [8].
Allergic rhinitis is associated with significant comorbidities and health care costs [9] and has been
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identified as one of the top ten reasons for visits to primary care clinics [10]. 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 [1]. Allergic rhinitis commonly causes sleep disturbance, fatigue, listlessness irritability, and poor concentration leading to developmental delay, impaired
learning ability and poor school performance in children
[11-14]. Socially unacceptable behavior such as sniffing,
sneezing, noisy breathing and coughing may lead to isolation and rejection at school and home. Further morbidity results from associated conditions such as sinusitis,
adenoids, tonsil hypertrophy and otitis media [11].
Time trend studies of the prevalence of allergies in
Africa show a consistent increase over a period of
7–10 years [15]. In South African epidemiological data
are scarce but the overall prevalence of allergic rhinitis in
children is at least 20% to 24% and there is evidence of
increasing prevalence [11]. In Tanzania the data concerning allergic rhinitis are limited. Observation from
Bugando Medical centre E.N.T clinical records reveals
that allergic rhinitis and its associated co morbidities are
common problem encountered with increasing trend for
the past three years. Despite adverse sequalae, allergic
rhinitis remains unrecognized and miss managed condition. Further more many patients do not recognize allergic rhinitis as a disease and therefore do not consult a
physician [16].
The aim of this study was to describe our experience
on allergic rhinitis, associated co-morbidities and treatment outcome among patient attending Bugando Medical Centre. Early identification of patient with allergic
rhinitis and its co-morbidities would suggest development of guideline for early detection and proper treatment of allergic rhinitis and so reduce development of
co-morbidities.

Methods
Study design and setting

This was a descriptive prospective hospital-based study
of patients with clinical Allergic rhinitis carried out at
Bugando Medical Centre in Northwestern Tanzania over
a period of three months from July to September 2011.
Bugando Medical Centre is located in Mwanza city
along the shore of Lake Victoria in the northwestern
part of Tanzania. It is a tertiary care and teaching hospital for the Catholic University of Health and Allied
Sciences- Bugando (CUHAS-Bugando) and other paramedics and has a bed capacity of 1000. Bugando Medical
Centre is one of the four largest referral hospitals in the
country and serves as a referral centre for tertiary specialist care for a catchment population of approximately
13 million people from Mwanza, Mara, Kagera, Shinyanga,
Tabora and Kigoma regions.
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Study subjects and procedures

The study included all patients with clinical diagnosis of
allergic rhinitis presented with two or more recurrent
nasal symptoms of excessive sneezing, watery nasal discharge, nasal congestion and itching of nose and eyes in
all age group and sex attended Bugando Medical Centre
ENT clinic and ENT wards during the study period.
Patients with co-morbid conditions associated with allergic rhinitis like otitis media, nasal polyps, tonsillitis,
hypertrophied turbinate and sinusitis were also included
in the study. Patient who refused investigations i.e. nasal
scrapings and those received intranasal steroid one week
prior to the enrollment into the study were excluded
from the study. Recruitment of patient to participate in
the study was done at ENT clinics and wards. Patients
were screened for inclusion criteria and those who met
the inclusion criteria were given an explanation about
the study and requested to sign a written informed consent for the study before being enrolled in the study. In
case of children below 18 years the Guardian/Parents
were asked to consent on their behalf. Convenient
sampling of patients who met the inclusion criteria was
performed until the sample size was reached.
Data were collected using a pre-tested coded questionnaire and physical examination. Data administered in the
questionnaire included; patients characteristics (e.g. age,
sex, occupation), nasal symptoms, eye symptoms, age
of onset of symptoms, triggering factors, presence or
absence of family history of allergic rhinitis and asthma
in the first and second degree relatives, presence of co
morbidity and the effects to the quality of life (defined as
interference with daily activities and sleep disturbances).
Appropriate examination was done to all patients where
candidate with nose complaints were examined using
anterior rhinoscopy. All candidates with ear complaints
were inspected using otoscope for evidence of eustachian
tube dysfunction and otitis media. Children who showed
features of allergic rhinitis and history of sleep noisy
snoring or apnoea their posterior oropharyngeal wall
were examined for adenoid hypertrophy with the aid of
wooden tongue spatula. Sinusitis in atopic patient was
defined by clinical presentation of facial pain, blocked
nose, thicker and purulent rhinorrhoea and or anosmia.
Paranasal sinus radiographs X - Ray submental vertical
(water) view was taken in all suspected respondents for
air/fluid level, septal deviation and thickening mucosa
and was interpreted by an experienced radiologist. Extracapsular tonsillectomy and adenoidectomies were done
in selected patients who had enlarged tonsils and adenoid
hypertrophy which obstruct breathing, causing snoring,
and sleep apnoea, difficult in feeding and recurrent
bacterial infection.
In selected patients with hypertrophy of inferior
turbinate with obstructive nasal symptoms electrical
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cauterization of submucosa of inferior turbinate under
general anaesthesia was done. Patient with chronic maxillary sinusitis were treated by Caldwell-luc procedure.
The research assistant and Principle Investigator
gathered relevant information regarding history and
physical examination and the Scrapings of secretions
and nasal mucosa cells [17] were taken from all patients
and eosinophils, neutrophils and basophils count was
done. Nasal Eosinophil infiltration is the cornerstone of
allergic inflammation [18] and was found to be sensitive
for the diagnosis of allergic rhinitis [19,20]. Nasal mucosal
specimens were scraped from the surfaces of the middle
thirds of inferior turbinate with specially made wooden
spatula as rhinoprobes. They transferred onto plain glass
slides, fixed in 95% ethyl alcohol for at least 1 minute,
excess alcohol was drained. The collected slides were
sent to the laboratory for staining. The slides were
dipped sequentially in modified Wright- Giemsa stain,
for 15 seconds, in Volu-Sol buffer for 30 seconds, and
in Volu-Sol hematology rinse for 5 seconds. The slides
were drained of excess fluid between the procedures.
After air drying, the slides were examined under oil
immersion by light microscopy [21,22]. At least 10-well
spread, high power epithelium fields were examined. It
was known from literature that nasal cytology assist in
(1) distinguishing inflammatory from non-inflammatory
rhinopathies; (2) distinguishing between allergic, nonallergic, and infectious rhinitis; (3) distinguishing between viral and bacterial infections; (4) following the
course of a disease; and (5) following the response to
treatment.
The quantitative score of nasal eosinophils and metachromatic cells were rated according to a scale previously
described by Meltzer [23]. The grading were semiquantitative on a scale of 0 to 4 + [21]. It was shown that the
presence of either nasal eosinophilic or basophilic metachromatic cell provides the best sensitivity and specificity
[20,24]. Eosinophil scores and/or basophilic metachromatic cell scores of 1 was considered positive cut-off points
for the diagnosis of allergic rhinitis. The diagnosis of patient with allergic rhinitis and associated co-morbidities
was made clinically based on the validated questionnaire
derived from international studies of allergic rhinitis i.e.
Score For Allergic Rhinitis (SFAR) and International
Study of Asthma and Allergies in Childhood (ISAAC)
questionnaire where they had satisfactory sensitivity and
specificity, in the absence of any allergic test in developing countries [3]
All patients with no co morbidities were treated conservatively with intra nasal corticosteroids (Fluticasone)
and oral antihistamine citerizine and selected patients
with co morbidities were operated accordingly. Patients
were followed up until the day of discharge or death.
After discharge patients were followed up at our ENT
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clinic for one month (30 days) period. Length of hospital
stay (LOS) and mortality were recorded at the end of
study period.
Statistical data analysis

Data was analyzed using SPSS software version 17.0 with
the guide of medical statistician. Data was summarized
in the form of proportions frequency tables, bar and pie
charts for categorical variables. Appropriate summary
was used for continuous variables such as Mean, median,
mode, standard deviation and histogram. Chi- square test
was used to test for significance of association between
predictors and outcome variables in the categorical
variable. Odds ratio was calculated to test the strength
of association between predictor and outcome variables
in the continuous variables. Significance was defined as a
p-value of less than 0.05. Multivariate logistic regression
analysis was used to determine the predictor variables
that are associated with outcome.
Ethical consideration

Ethical approval to conduct the study was obtained from
the CUHAS-Bugando/BMC joint institutional ethic review committee before the commencement of the study.
Informed consent was sought from each patient before
being enrolled into the study.

Results
During the study period, a total of 1294 ENT patients
were seen at Bugando Medical Centre. Of these,
200 patients had a clinical diagnosis of Allergic rhinitis.
Ten patients were excluded from the study due to failure
to meet inclusion criteria. Thus, 190 patients were studied representing 14.7% of cases. There were 95 (50.0%)
males and 95 (50.0%) females with a male to female ratio
of 1:1. The age of the patients raged from 5 months to
56 years with a median age of 8.5 years. The model age
group was 0 –10 years accounting 55.8% of cases
(Table 1).
Table 1 Distribution of patients according to age group
Age group (Years)

Frequency

Percentage

0 – 10

108

56.8

11 – 20

23

12.1

21 – 30

27

14.2

31 -40

15

7.9

41 – 50

11

5.8

51- 60

5

2.6

61+
Total

1

0.5

190

100.0

Said et al. BMC Ear, Nose and Throat Disorders 2012, 12:13
http://www.biomedcentral.com/1472-6815/12/13

Page 4 of 9

The majority of patients, 77 (40.5%) were in the pre
school age group and occupation of the patients is as
shown in the Table 2.
The age of onset of allergic rhinitis symptoms ranged
from 2 months to 56 years with a median age of 3 years.
The onset of symptoms were significantly associated
with co-morbidities (χ2 = 10.963, P = 0.001).
The majority of patients, 189 (99.5%) presented with
nasal symptoms, of which blocked nose was the most
common presentation affecting 75.0% of patients (Table 3).
There was statistically significant association between the
blocked nose and age below 12 years in the study population. (χ2 = 9.513, P = 0.002). Ninety-eight (51.6%) patients
had eye symptoms (rhinoconjuctivitis), of which watery
eye discharge was the most common symptoms affecting
33.2% of cases.
Most patients 112 (58.9%) were able to identify the
triggers of their allergic symptom and dust was reported
to be the most common triggering factor in 39.5% of
patients (Table 3). There was a significant association
between the dust allergens and sneezing in patient with
allergic rhinitis (χ2 = 12.391, P = 0.002), there was also
significant association between sex and strong perfume
odors (χ2 = 4.583, P = 0.032). Seventy-four (38.9%) patients
reported to have family history of allergic rhinitis.
In this study, associated sleep disturbance was
reported in 141 (74.2%) patients. There was a strong
statistical association between sleep disturbance and
presence of adenoid hypertrophy (χ2 = 28.691, P = 0.000)
but not with chronic tonsillitis (χ2 = 2.914, P = 0.088).
One hundred and seventy-seven (93.3%) patients admitted to have interference with their daily activities.
Majority of patients 179 (92.6%) had co-morbidities
associated with allergic rhinitis as shown in Table 4.
Table 2 Distribution of patients according to education
and occupation
Variable

Response

Level of education

Pre school

77

Percentage
40.5

Primary education

44

23.3

Secondary education

51

26.8

Tertiary education
Total
Occupation

Frequency

18
190

Table 3 Distribution of patients according to nasal and
eye symptoms
Symptoms

Response

Frequency Percentage

Nasal symptoms

Blocked nose

144

75.8

Runny nose

124

65.3

Recurrent
sneezing

111

58.4

Nasal itching

101

53.2

Watery eyes

63

33.2

Eye symptoms

Triggers of the
symptoms

Eye itching

62

32.6

Dust

75

39.5

Cold weather

53

27.9

Perfume

34

17.9

Smoke

7

3.7

Patients who had allergic rhinitis with co-morbidities
had significant interference with quality of life (sleep disturbance and work) compared to allergic rhinitis
patients without co-morbidities (χ2 = 20.711, P = 0.000),
and younger age at onset had significant association with
development of co-morbidities (χ2 = 76.040, P = 0.01).
X-ray was taken in 14 patients who had symptoms of
sinusitis. Out of these 5 (35.7%) were found to have
radiological features of chronic sinusitis. Nasal scrapings
were taken in all 190 patients. Neutrophils were found
in 177 (77.4%), esinophils 139 (73.2%) and there were
no cells found in 18 (9.47%) slides. Eosinophils were
higher in females (χ2 = 7.746, P = 0.005) and in patient
with family history of AR (χ2 = 5.309, P = 0.021).
One hundred and four (54.7%) patients were admitted
to hospital for surgical intervention resulting from co
morbidities associated with allergic rhinitis (Table 5).
Of these, tonsillectomy was the most frequent type of
surgical procedure performed accounting for 68.3% of
cases. The remaining 86 (45.3%) patients were treated by
non-surgical approach (conservatively).
The overall hospital stay for the admitted patients
ranged from 2 to 28 days with a mean of 4.6 ± 3.6 days.
The median was 3 days.

9.5
100

Students

68

60.1

Table 4 Distribution of patients according to their co
morbidities

Peasants

18

15.9

Co morbidities

Business

13

11.5

Recurrent tonsillitis

Teachers

8

7.1

Adenoid hypertrophy

Number of patients

Percentage

105

55.3

88

46.3

Mining workers

2

1.8

Inferior turbinate hypertrophy

77

40.5

Industrial workers

2

1.8

Nasal polyps

18

9.5

2

1.8

Ear discharge

16

8.4

113

100.0

Sinusitis

10

5.3

Health workers
Total
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Table 5 Distribution of patients according to the type of
surgical procedure performed (N = 104)
Type of procedure

Number of patients

Percentage

Tonsillectomy

71

68.3

Adenoidectomy

55

52.9

Polypectomy

7

6.7

Caldwell luc

3

2.9

Turbinectomy

3

2.9

Postoperative complications were reported in 3 (2.8%)
patients who had bleeding post-adenotonsillectomy.
Nine (4.7%) patients were discharged against medical
advice. Of these 5 (55.5%) patients were due to long hospital stay before operation. Two (22%) patients were due
to financial constrains, and 2 (22%) patient were due to
unknown reason.
In this study 3 patients died giving mortality rate of
1.6%. All deaths were attributed to post operative and
anesthetic complications. Two (1.9%) patients died from
respiratory arrest post operative and one (0.9%) patient
died of cardiopulmonary arrest during recovery period.

Discussion
Allergic rhinitis represents a global healthy problem with
considerable prevalence especially in children [25]. The
majority of patients in this study were children which
is comparable with previous studies done else where
[26-29]. The reason for increased number of children
with allergic rhinitis to attend medical services in this
study may be due to the fact that allergic rhinits is associated with severe and troublesome symptoms which are
exacerbated by recurrent viral infections making parents
to seek medical attention while majority of symptoms
of allergic rhinitis are ignored by adult patients.
In this study, no gender predilection was observed
which is in agreement with other studies [30], but at variant with other studies which reported female [29,31,32]
and male [33] predominance respectively.
The prevalence of allergic rhinitis is increasing in
developing countries [34] due to the introduction of
Western life style [35] and environmental factors [25]
and it differs among countries and even among regions
within the same country [20]. In industrial countries like
USA the allergic rhinitis is one among the well documented disease and high prevalence of allergic rhinitis
have been reported to be more than 40% [36]. In the
present study the point prevalence of allergic rhinitis at
Bugando Medical Centre was 14.7%. This prevalence is
comparable to 13.7%,13% found in Kinshasa [37] Nairobi
Kenya [30] respectively. Higher prevalence of allergic
rhinitis have been reported in African countries such as
29.6% in Nigeria [29] and more than 30% in Cape Town
South Africa [11]. Several theories for the increasing

prevalence of allergic rhinitis are climatic factors, increasing in winter and rainy seasons, dietary changes,
environmental factors including industrial pollution.
These factors may also influence the prevalence in our
study and therefore it is recommended that future studies should be done in different periods within a year to
determine the variations. The prevalence of allergic
rhinitis in our study may actually be underestimate as
majority of patients with this condition are treated in
the peripheral hospitals and only patients with severe
symptoms or associated co-morbidities present to ENT
surgeon. A better picture of the magnitude of Allergic
rhinitis in this region requires comprehensive data collection including both hospital and population-based
study.
Clinically allergic rhinitis is 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 [38]. Nasal obstruction is associated with sleep
disorders, which can have a profound effect on quality of
life, mental health, learning, behavior and attention [39].
Vast majority of respondents in this study had nasal
symptoms of which blocked nose was found in many
patients and it was found to be the most troublesome
symptom. The same observation was also reported in
other studies done else where [40,41]. The reason for the
nasal obstruction was due to the co-existence with
adenoid hypertrophy, nasal congestion, inferior turbinate
hypertrophy and nasal polyps in majority of our study
population. In this study blocked nose showed significant
association with adenoid hypertrophy in children.
In the present study, the high proportion of patients
had runny nose (rhinorrhoea) compared to other studies
found in literature [42]. The reason for increased proportion of runny nose is the fact that runny nose is common in small children which is commonly associated
with viral and bacteria infection especially in under five
which were the majority in our study.
The rate of allergic conjunctivitis found in this study is
higher as compared to other studies [26,43] and majorities of patients had watery eye discharge as compared to
eye itching. Ocular symptoms were considered trivial illness by most of our patients and were not complained.
The reason for the high proportion of allergic conjunctivitis could be due to dusty environment which causes
symptoms in majorities of our study population. The
high prevalence of rhinoconjunctivitis was also found in
majorities of the centers of Africa and raises number of
questions and non allergic factors are found to be responsible [44]. Further studies are needed to determine
the factors responsible for rhinoconjunctivitis.
In the present study it was shown that the allergic
rhinitis symptoms could begins as early as one month
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old child. This is earlier compared to 18 month old
reported in Paris [45]. This could be due to differences
in environment between the two countries. The study
also shows that the early onset of symptoms of allergic
rhinitis is significantly associated with the development
of co-morbidities. This explains the needs for public
awareness and early medical intervention.
Various environmental factors were found to increase
the risk of allergic rhinitis especially in children. Pollution factors such as environmental tobacco smoke exposure, moulds, road traffic pollution and dusts seem to
be important risk factors of allergic rhinitis [25]. In this
study exposure to dust, weather changes, strong perfume
order, and smoke were most common self reported triggers for allergic rhinitis where dust reported by majorities of patients. This observation is in agreement with
other studies reported elsewhere [2,46].
The proportion of patients with self-reported allergy
to dust was 39.5% which is lower than reported in
Nigeria [29] and South Africa [11]. Seventy three percent
of respondents noted trouble symptoms inside their
houses. The reason for these findings could be due to the
plenty of dust in our immediate environment and house
dust which mainly consists of dust mite, moulds, insects
and animal dander may be the etiological trigger in the
study population. In this study dust was found to have
statistical significant association with sneezing. Sneezing
aims to expel mucus containing irritating allergens and
cleanse the nasal cavity.
It was found in the present study that 17.9% and
27.9% of patients were affected by strong perfume and
cold weather respectively. This rate is lower compared
to 31.1% and 32.4% respectively reported in the literature [47]. Female patients with allergic rhinitis showed
statistical significant association with strong perfume
odor. This might be due to the social habits of using
strong perfumes which is commonly in female compared
to males.
Many patients with allergic rhinitis had their first
degree relatives suffering from the disease. Similar findings were reported in other studies [11,48,49]. Unlike in
other studies where family history was significant risk
factor for allergic rhinitis [11,45], in the current study
family history of allergic rhinitis did not reach statistical
significance. The reason for poor association could be
due to small sample as compared to the general population. However family history of allergic rhinitis showed
statistical significant association with early onset nasal
symptoms, which leads to early development of comorbidities.
The quality of life is often impaired in patients with allergic rhinitis, due to the classic symptoms of the disease
(sneezing, pruritis, rhinorrhoea and nasal obstruction).
In addition, the pathophysiology of allergic rhinitis often

Page 6 of 9

disrupt sleep, leading to fatigue, daytime sleepiness,
irritability and memory deficit [39]. Sleep disturbance
was reported in most of our study population. Similar
observation was also reported from other studies [50].
While 74.2% of our patient had their sleep affected,
Machimu at al [51] reported sleep disturbance in 76.6%
of the study population. Nasal obstruction and nasal
congestion were responsible for the sleep disturbances.
In this study nasal obstruction and congestion cause
day time sleepiness in more than 70% of respondents
especially those who had sleep disturbance during night
time. This is in agreement with previous study [52]. The
reason for the nasal obstruction was adenoid hypertrophy in one hand and hypertrophy of inferior turbinate
in another hand. Adenoid hypertrophy was complained
in majority of patients and it was significantly associated
with sleep disturbance in children. Another cause of
nasal obstruction was rhinorrhoea triggered by allergens.
Most of our patients 93.3% reported to have interference with their daily activities such as playing, working
etc. and thus they have impaired social life. This is in
agreement with other studies found in literature [53,54]
and it is higher than that reported by Bousquet [55].
The reason for the interference with daily activities is
probably due to severe symptoms of nasal blockage and
rhinorrhoea which also causes embarrassment to patients.
Besides its direct effect on the quality of life, allergic
rhinitis has significant co-morbid disorders such as
asthma, sinusitis, otitis media, conjunctivitis and adenoid
hypertrophy [25]. In the present study, more than 90%
of patients had associated co-morbidities which is contrary with other studies [34]. Many other studies reported
low incidence of associated co-morbidities. We could not
find the reason for these differences, this call for further
studies to explain these differences.
Multidisciplinary approach is needed in the treatment
of allergic rhinitis and its co-morbidities involving
paediatricians, allergists and the otolaryngologists [25].
Allergen avoidance require aggressive environmental
control which is effective but often practically difficult
[56]. Intranasal steroids are the treatment of choice and
are more effective than antihistamines for relief of nasal
obstruction however surgical therapy is reserved for comorbidities refractory to medical treatment. Immunotherapy may also be used [57].
With regard to treatment patterns, majority of patients
(54.7%) in this study underwent surgical treatment
which is at variant with findings from other studies [11]
where majority of allergic rhinitis patient were treated
conservatively and surgical management was reserved for
minority of cases who were refractory to medical treatment. The most common indications for surgical treatment in the present study were adenoid hypertrophy,
recurrent tonsillitis, nasal obstruction due to hypertrophy
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of inferior turbinate, nasal polyps and sinusitis. The high
rate of surgical treatment found in this study is attributed
to high proportion of patients with associated comorbidities requiring surgical interventions
In agreement with previous report [58], conservative
treatment in this study was done using mono therapy
with steroid nasal spray fluticasone which does not result in complete relief of symptoms and so prolongs the
hospital visit and affect compliance with long term use.
Allergen exposure in atopic individual activates mast
cells resulting in the release of mediators and cytokines
capable of inducing inflammatory cell recruitment including eosinophils, neutrophils and basophils at the target organ level. Eosinophils in the nasal smear has shown
to display the best correlation with clinical allergic
rhinitis [59], and can be used not only to establishes the
diagnosis of allergic rhinitis but also useful in the follow
up of patients with this condition [22]. In this study oesinophils were found in 73.2% of patients and were significantly associated with female sex and family history of
allergic rhinitis. The reason for this association was not
known
Polymorpho-nuclear cells were found in 77.4% of our
patients. Since the presence of neutrophils provides evidence substantiating the diagnosis of nasal infections,
high rate of nasal neutrophils in this study indicate that
nasal infections is common in these groups.
Nasal smears for oesinophils, basophils and neutrophils were negative in 9.7% of the slides. Unlike observation from other studies that nasal mucosa scrapings in
allergic rhinitis patients had large numbers of basophilic
metachromatic cells [60] in this studies no basophils was
found. The reason could be due to the fact that basophil
cells are found predominately in the nasal mucosa [23],
where proper nasal curettes (rhino-probe) are required
for acquisition of a large number of intact cells to interpret. In contrary neutrophils and oesinophils are present
in both nasal secretion and within the nasal mucosa.
The overall average length of hospital stay for in
patients was 4.6 days. However for the patient underwent adenotonsillectomy the average hospital stay was
3 days. This was in contrary with other studies done in
Malaysia where adenotonsillectomy was done safely as
day care surgery [46].
While gender was not found to be a risk factor,
younger age group was significantly associated with
increased length of hospital stay post adenotonsillectomy. Same observation was also reported in the literature
[61]. This is contrary with other studies [62]. The reason
for increased length of hospital stay was mostly due to
delay in conduction of the procedure, where patients
stayed in the ward for days awaiting surgery.
Patients who had chronic sinusitis were found to have
statistical significant association with increased length of
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hospital stay. The reason for this is that during post
operative period, most of patients had associated oedema
and prolonged catheter placed for sinus drainage.
In the present study post operative bleeding was the
most post surgical complication. This is consistent with
other study [63]. The rate of post operative bleeding of
2.88% in the present study was in agreement to the rate
of 2.4% found in other studies [64]. The low rate of post
tonsillectomy bleeding was attributed to the suture tie
techniques used to arrest bleeding during tonsillectomy
at Bugando Medical Centre and also weekly follow up
post surgery was found to be effective in early detection
of delayed and episodic bleeding which can be corrected
before the development of life-threatening anaemia.
Majority of patients were discharged against medical
advice in the current study was caused by long hospital
stay especially before surgery. This is attributed to inadequate operating days for ENT patients despite of high
number of patients demanding surgical services. Further
more lack of essential surgical equipments such as
oxygen, gauze and surgical gowns during the study
period led to delay of surgical procedures.
AR is not common to cause death but it may occur
from its co-morbid conditions as 1.5% mortality rate
reported in a study done in Sweden [65] or as a result of
surgical complications. In the current study death rate
post adenotonsillectomy was 1.6%. High mortality rate
was previously reported [66] although there was no postoperative deaths reported in study done in Germany [67].
In our study death occurred within the first 24 hours
post adenotonsillectomy in younger children who had
severe obstructive symptoms. Aspiration and respiratory
arrest may probably be the cause of death. This calls for
improvement of pediatric post operative care.
There was no death caused by bleeding in this study.
The reason was careful inspection of the nasopharynx
before performing surgery and curettage in a piecemeal
fashion under visual control which was done during
each adenoidectomy in order to prevent direct injury to
aberrant arteries.
The potential limitations of this study include the
absence of allergy testing, short study period, presence of
neutrophils in the nose and failure of estimating the
measure of quality of life based on a standardized and
validated (generic or disease-related) questionnaires. However, despite these limitations, the study has provided local
data that can help health care workers develop guideline
for early detection and proper treatment of allergic
rhinitis and so reduce development of co-morbidities.

Conclusion
Allergic rhinitis is common condition which is under
diagnosed in patients attending otorhinolaryngology department at Bugando Medical Centre and accounts for
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14.7% of all otorhinolaryngology admissions. Allergic
rhinitis causes considerable morbidities especially in
children. Many of the allergic rhinitis triggers are commonly found in our environment and houses. It is therefore recommended that:
 High index of suspicion and improvement of

laboratory diagnostic facilities for allergic rhinits are
needed in order elevate the prevalence of this
disease.
 Early detection and treatment of allergic rhinitis in
children is needed to improve healthy of the
sufferers
 Avoidance of allergic rhinitis trigger is the best first
line of management of allergic rhinits and so all
patients should be given education on avoidance of
the triggering factors.
 Further study on incidence and risk factors of
allergic rhinitis at Bugando Medical Centre ENT
patients is highly recommended.

Page 8 of 9

5.

6.
7.
8.

9.

10.
11.

12.
13.
14.
15.

Competing interests
The author declares that they have no competing interest.
Authors’ contributions
SAS designed the study, contributed in literature search, data collection and
management of patients. JMG participated in study design, treatment of
patient and performed surgery. PLC designed the study, data analysis,
editing, writing and submission of the manuscript. PR participated in editing
and preparation of nasal smears and microscopic interpretations. MDM
participated in data analysis, supervising the study. All the authors read and
approved the final manuscript.
Acknowledgements
The authors acknowledge all those who were involved in the care of our
patients and those who provided support in the preparation of this
manuscript.

16.
17.
18.

19.

20.

21.

22.
Author details
1
Department of Surgery, Catholic University of Health and Allied Sciences
Bugando, Mwanza, Tanzania. 2Department of Surgery, Muhimbili University
of Health and Allied Sciences, Dar Es Salaam, Tanzania. 3Department of
Pathology, Catholic University of Health and Allied Sciences Bugando,
Mwanza, Tanzania.

23.

Received: 3 June 2012 Accepted: 5 November 2012
Published: 8 November 2012

25.

References
1. Nathan RA: The burden of allergic rhinitis. Allergy Asthma Proc 2007,
28(1):3–9.
2. Rondon C, Fernandez J, Canto G, Blanca M: Local allergic rhinitis: concept,
clinical manifestations, and diagnostic approach. J Investig Allergol Clin
Immunol 2010, 20(5):364–371.
3. Piau JP, Massot C, Moreau D, Ait-Khaled N, Bouayad Z, Mohammad Y, Khaldi
F, Bah-Sow O, Camara L, Koffi NB, M'Boussa J, El Sony A, Moussa OA,
Bousquet J, Annesi-Maesano I: Assessing allergic rhinitis in developing
countries. Int J Tuberc Lung Dis 2010, 14(4):506–512.
4. Bousquet J, Bousquet J, Khaltaev N, Cruz AA, Denburg J, Fokkens WJ, Togias
A, Zuberbier T, Baena-Cagnani CE, Canonica GW, van Weel C, Agache I,
Ait-Khaled N, Bachert C, Blaiss MS, Bonini S, Boulet LP: Allergic Rhinitis and
its Impact on Asthma (ARIA) 2008 update (in collaboration with the
World Health Organization, GA(2)LEN and AllerGen). Allergy 2008,
63:8–160.

26.

24.

27.

28.

29.

30.

Saleem T, Khalid U, Sherwani UU, Ghaffar S: Clinical profile, outcomes and
improvement in symptoms and productivity in rhinitic patients in
Karachi Pakistan. BMC Ear Nose Throat Disord 2009, 9:12.
Skoner DP: Allergic rhinitis: definition, epidemiology, pathophysiology,
detection, and diagnosis. J Allergy Clin Immunol 2001, 108(1):S2–S8.
Lim MY, Leong JL: Allergic rhinitis: evidence-based practice. Singapore
Med J 2010, 51(7):542–550.
Hammersley VS, Walker S, Elton R, Sheikh A: Protocol for the adolescent
hayfever trial: cluster randomized controlled trial of an educational
intervention for healthcare professionals for the management of
school-age children with hayfever. Trials 2010, 11:84.
Bunnag C, Jareoncharsri P, Tantilipikorn P, Vichyanond P, Pawankar R:
Epidemiology and current status of allergic rhinitis and asthma in
Thailand – ARIA Asia-Pacific Workshop report. Asian Pac J Allergy Immunol
2009, 27(1):79–86.
Hayden ML: Allergic rhinitis: a growing primary care challenge. J Am Acad
Nurse Pract 2001, 13(12):545–551.
Mercer MJ, Van der Linde GP, Joubert G: Rhinitis (allergic and nonallergic)
in an atopic pediatric referral population in the grasslands of inland
South Africa. Ann Allergy Asthma Immunol 2002, 89(5):503–512.
Juniper EF: Impact of upper respiratory allergic diseases on quality of life.
J Allergy Clin Immunol 1998, 101(2):S386–S391.
Spector S: Pathophysiology and pharmacotherapy of allergic rhinitis.
J Allergy Clin Immunol 1999, 103(3):S377.
Green RJ, Luyt DK: Clinical presentation of chronic non-infectious rhinitis
in children. S Afr Med J 1997, 87(8):987–991.
Obeng BB, Hartgers F, Boakye D, Yazdanbakhsh M: Out of Africa: what can
be learned from the studies of allergic disorders in Africa and Africans?
Curr Opin Allergy Clin Immunol 2008, 8(5):391–397.
Sibbald B: Epidemiology of allergic rhinitis. Monogr Allergy 1993, 31:61–79.
Quillen DM, Feller DB: Diagnosing rhinitis: allergic vs. non-allergic. Am
Fam Physician 2006, 73(9):1583–1590.
Crobach M, Hermans J, Kaptein A, Ridderikhoff J, Mulder J: Nasal smear
eosinophilia for the diagnosis of allergic rhinitis and eosinophilic
non-allergic rhinitis. Scand J Prim Health Care 1996, 14(2):116–121.
Takwoingi Y, Akang E, Nwaorgu G, Nwawolo C: Comparing nasal secretion
eosinophil count with skin sensitivity test in allergic rhinitis in Ibadan,
Nigeria. Acta Otolaryngol 2003, 123(9):1070–1074.
Miri S, Farid R, Akbari H, Amin R: Prevalence of allergic rhinitis and nasal
smear eosinophilia in 11- to 15 yr-old children in Shiraz. Pediatr Allergy
Immunol 2006, 17(7):519–523.
Meltzer EO, Orgel HA, Rogenes PR, Field EA: Nasal cytology in patients
with allergic rhinitis: effects of intranasal fluticasone propionate. J Allergy
Clin Immunol 1994, 94(4):708–715.
Jirapongsananuruk O, Vichyanond P: Nasal cytology in the diagnosis of
allergic rhinitis in children. Ann Allergy Asthma Immunol 1998,
80(2):165–170.
Meltzer EO: Evaluating rhinitis: clinical, rhinomanometric, and cytologic
assessments. J Allergy Clin Immunol 1988, 82(5):900–908.
Miller RE, Paradise JL, Friday GA, Fireman P, Voith D: The nasal smear for
eosinophils. Its value in children with seasonal allergic rhinitis. Am J Dis
Child 1982, 136(11):1009–1011.
Hardjojo A, Shek LP, Van Bever HP, Lee BW: Rhinitis in children less than
6 years of age: current knowledge and challenges. Asia Pac Allergy 2011,
1(3):115–122.
Yuksel H, Dinc G, Sakar A, Yilmaz O, Yorgancioglu A, Celik P, Ozcan C:
Prevalence and comorbidity of allergic eczema, rhinitis, and asthma
in a city in western Turkey. J Investig Allergol Clin Immunol 2008,
18(1):31–35.
Osman M, Hansell AL, Simpson CR, Hollowell J, Helms PJ: Gender-specific
presentations for asthma, allergic rhinitis and eczema in primary care.
Prim Care Respir J 2007, 16(1):28–35.
Masuda S, Fujisawa T, Katsumata H, Atsuta J, Iguchi K: High prevalence and
young onset of allergic rhinitis in children with bronchial asthma. Pediatr
Allergy Immunol 2008, 19(6):517–522.
Desalu OO, Salami AK, Iseh KR, Oluboyo PO: Prevalence of self reported
allergic rhinitis and its relationship with asthma among adult Nigerians.
J Investig Allergol Clin Immunol 2009, 19(6):474–480.
Gathiru C, Macharia I: The prevalence of allergic rhinitis in college
students at Kenya Medical Training College-Nairobi,Kenya. World Allergy
Organization Journal 2007, S84–S85.

Said et al. BMC Ear, Nose and Throat Disorders 2012, 12:13
http://www.biomedcentral.com/1472-6815/12/13

31. Borges WG, Burns DA, Felizola ML, Oliveira BA, Hamu CS, Freitas VC:
Prevalence of allergic rhinitis among adolescents from Distrito Federal,
Brazil: comparison between ISAAC phases I and III. J Pediatr (Rio J) 2006,
82(2):137–143.
32. Min YG, Jung HW, Kim HS, Park SK, Yoo KY: Prevalence and risk factors for
perennial allergic rhinitis in Korea: results of a nationwide survey. Clin
Otolaryngol Allied Sci 1997, 22(2):139–144.
33. Alsowaidi S, Abdulle A, Bernsen R, Zuberbier T: Allergic rhinitis and asthma:
a large cross-sectional study in the United Arab Emirates. Int Arch Allergy
Immunol 2011, 153(3):274–279.
34. Esamai F, Ayaya S, Nyandiko W: Prevalence of asthma, allergic rhinitis and
dermatitis in primary school children in Uasin Gishu district, Kenya. East
Afr Med J 2002, 79(10):514–518.
35. Cruz AA, Popov T, Pawankar R, Annesi-Maesano I, Fokkens W, Kemp J, Ohta
K, Price D, Bousquet J: Common characteristics of upper and lower
airways in rhinitis and asthma: ARIA update, in collaboration with GA(2)
LEN. Allergy 2007, 62:1–41.
36. Blaiss MS: Pediatric allergic rhinitis: physical and mental complications.
Allergy Asthma Proc 2008, 29(1):1–6.
37. Nyembue TD, Jorissen M, Hellings PW, Muyunga C, Kayembe JM:
Prevalence and determinants of allergic diseases in a Congolese
population. Int Forum Allergy Rhinol 2012, Epub ahead of print.
38. Gelfand EW: Pediatric allergic rhinitis: factors affecting treatment choice.
Ear Nose Throat J 2005, 84(3):163–168.
39. Camelo-Nunes IC, Sole D: Allergic rhinitis: indicators of quality of life.
J Bras Pneumol 2011, 36(1):124–133.
40. Juniper EF, Guyatt GH, Dolovich J: Assessment of quality of life in
adolescents with allergic rhinoconjunctivitis: development and testing
of a questionnaire for clinical trials. J Allergy Clin Immunol 1994,
93(2):413–423.
41. Shedden A: Impact of nasal congestion on quality of life and work
productivity in allergic rhinitis: findings from a large online survey. Treat
Respir Med 2005, 4(6):439–446.
42. Montnemery P, Svensson C, Adelroth E, Lofdahl CG, Andersson M, Greiff L,
Persson CG: Prevalence of nasal symptoms and their relation to selfreported asthma and chronic bronchitis/emphysema. Eur Respir J 2001,
17(4):596–603.
43. Ait-Khaled N, Odhiambo J, Pearce N, Adjoh KS, Maesano IA, Benhabyles B,
Bouhayad Z, Bahati E, Camara L, Catteau C, El Sony A, Esamai FO, Hypolite
IE, Melaku K, Musa OA, Ng'ang'a L, Onadeko BO, Saad O, Jerray MM,
Kayembe JM, Koffi NB, Khaldi F, Kuaban C, Voyi K, M'Boussa J, Sow O, Tidjani
O, Zar HJ: Prevalence of symptoms of asthma, rhinitis and eczema in
13- to 14-year-old children in Africa: the International Study of Asthma
and Allergies in Childhood Phase III. Allergy 2007, 62(3):247–258.
44. Weiland SK, Bjorksten B, Brunekreef B, Cookson WO, von Mutius E, Strachan
DP: Phase II of the International Study of Asthma and Allergies in
Childhood (ISAAC II): rationale and methods. Eur Respir J 2004,
24(3):406–412.
45. Herr M, Clarisse B, Nikasinovic L, Foucault C, Le Marec AM, Giordanella JP,
Just J, Momas I: Does allergic rhinitis exist in infancy? Findings from the
PARIS birth cohort. Allergy 2011, 66(2):214–221.
46. Nurliza I, Norzi G, Azlina A, Hashimah I, Sabzah MH: Daycare tonsillectomy:
a safe outpatient procedure. Hospital Sultanah Bahiyah, Alor Setar
Malaysia experience. Med J Malaysia 2011, 66(5):474–478.
47. Zhu LP, Wang F, Sun XQ, Chen RX, Lu MP, Yin M, Cheng L: Comparison of
risk factors between patients with non-allergic rhinitis and allergic
rhinitis. Zhonghua Er Bi Yan Hou Tou Jing Wai Ke Za Zhi 2011,
45(12):993–998.
48. Alyasin S, Amin R: The evaluation of new classification of Allergic Rhinitis
in patients referred to a clinic in the city of Shiraz. Iran J Allergy Asthma
Immunol 2007, 6(1):27–31.
49. Lee JT, Lam ZC, Lee WT, Kuo LC, Jayant V, Singh G, Lee J: Familial risk of
allergic rhinitis and atopic dermatitis among Chinese families in
Singapore. Ann Acad Med Singapore 2004, 33(1):71–74.
50. Meltzer EO: Stuffy is also related to Sleepy and Grumpy--the link
between rhinitis and sleep-disordered breathing. J Allergy Clin Immunol
2004, 114(5):S133-S134.
51. Green RJ, Davis G, Price D: Concerns of patients with allergic rhinitis: the
Allergic Rhinitis Care Programme in South Africa. Prim Care Respir J 2007,
16(5):299–303.

Page 9 of 9

52. Juniper EF, Stahl E, Doty RL, Simons FE, Allen DB, Howarth PH: Clinical
outcomes and adverse effect monitoring in allergic rhinitis. J Allergy Clin
Immunol 2005, 115(3):S390–S413.
53. Engel-Yeger B, Engel A, Kessel A: Differences in leisure activities between
children with allergic rhinitis and healthy peers. Int J Pediatr
Otorhinolaryngol 2011, 74(12):1415–1418.
54. Stuck A, Czajkowski J, Hagner AE, Klimek L, Verse T, Hormann K, Maurer JT:
Changes in daytime sleepiness, quality of life, and objective sleep
patterns in seasonal allergic rhinitis: a controlled clinical trial. J Allergy
Clin Immunol 2004, 113(4):663–668.
55. Bousquet J, Neukirch F, Bousquet PJ, Gehano P, Klossek JM, Le Gal M,
Allaf B: Severity and impairment of allergic rhinitis in patients consulting
in primary care. J Allergy Clin Immunol 2006, 117(1):158–162.
56. Berger WE: Overview of allergic rhinitis. Ann Allergy Asthma Immunol 2003,
90(6):7–12.
57. Turner PJ, Kemp AS: Allergic rhinitis in children. J Paediatr Child Health
2010, 48(4):302–310.
58. Chauhan B, Patel M, Padhc H, Nivsarkar M: Combination therapeutic
approach for asthma and allergic rhinitis. Curr Clin Pharmacol 2008,
3(3):185–197.
59. Ciprandi G, Vizzaccaro A, Cirillo I, Tosca M, Massolo A, Passalacqua G: Nasal
eosinophils display the best correlation with symptoms, pulmonary
function and inflammation in allergic rhinitis. Int Arch Allergy Immunol
2005, 136(3):266–272.
60. Okuda M, Ohtsuka HS, Kawabori S: Basophil leukocytes and mast cells in
the nose. Eur J Respir Dis Suppl 1983, 128(1):7–15.
61. Michael M, Carr GC, Dhave S: Predictive Factors of Prolonged Hospital
Stay in Tonsillectomy Patients. Otolaryngol Head Neck Surg 2011,
145(2):243.
62. Zhao YC, Berkowitz RG: Prolonged hospitalization following tonsillectomy
in healthy children. Int J Pediatr Otorhinolaryngol 2006, 70(11):1885–1889.
63. Stevenson AN, Shuler MD, Myer CM, Singer PS: Complications and legal
outcomes of tonsillectomy malpractice claims. Laryngoscope 2012,
122(1):71–74.
64. Wong BYH, Hui YN: A 10 year Review of Tonsillectomy in a Tertiary
Centre. HK J Paediatr 2007, 12:297–299.
65. Wiebert MS, Lindberg M, Hemmingsson T, Lundberg I, Nise G: Mortality,
Morbidity and occupational exposure to air way - irritating agent among
men with respiratory diagnosis in adolescence. Occup Environ Med 2008,
65:120–125.
66. Windfuhr JP, Schloendorff G, Sesterhenn AM, Prescher A, Kremer BA:
Devastating outcome after adenoidectomy and tonsillectomy: ideas for
improved prevention and management. Otolaryngol Head Neck Surg 2009,
140(2):191–196.
67. Stuck BA, Gotte K, Windfuhr JP, Genzwurker H, Schroten H, Tenenbaum T:
Tonsillectomy in children. Dtsch Arztebl Int 2008, 105(49):852–860.
doi:10.1186/1472-6815-12-13
Cite this article as: Said et al.: Allergic rhinitis and its associated
co-morbidities at Bugando Medical Centre in Northwestern Tanzania;
A prospective review of 190 cases. BMC Ear, Nose and Throat Disorders
2012 12:13.

Submit your next manuscript to BioMed Central
and take full advantage of:
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at
www.biomedcentral.com/submit

