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cephalosporins. Fever, younger age, sore throat and pres-
ence of earache increased the likelihood of antibiotic pre-
scription. Data from the cross-sectional survey of doctors re-
vealed that lack of national guidelines, parental pressure and 
diagnostic uncertainty contributed to antibiotic overuse. 
 Conclusion:  Antibiotic overuse for the treatment of paediat-
ric URTI remains a problem in our setting. We suggest the 
development of national guidelines which are integrated 
with structured continuing medical education courses, pub-
lic awareness campaigns and the introduction of rapid strep-
tococcal antigen tests in the outpatient clinic.  

 Copyright © 2009 S. Karger AG, Basel 

 Introduction 

 Upper respiratory tract infections (URTI) are among 
the commonest causes of visits to the doctor in the pae-
diatric age group. The incidence is especially high in the 
first 7 years of life and children suffer an average of 6 at-
tacks annually. URTI constitutes a major cause of school 
absenteeism and poses an additional burden on health 
care delivery. The aetiology is usually viral and, hence, 
does not necessitate antibiotic prescription. There are 
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 Abstract 

  Objective:  To evaluate the pattern of antibiotic prescriptions 
for paediatric upper respiratory tract infections (URTI) and 
determine the associated predictors for such antibiotic use 
in the Kingdom of Bahrain.  Subjects and Methods:  From 
March 2005 to March 2006, demographic data, clinical pre-
sentation, investigations and antibiotic prescription for chil-
dren with URTI (n = 184) at the Bahrain Defence Force Hos-
pital was recorded. To assess the factors which influence 
physician antibiotic prescription for URTI, a cross-sectional 
survey of doctors was carried out using a pre-tested ques-
tionnaire which was administered to paediatricians, general 
practitioners and emergency room physicians.  Results:  An-
tibiotics were given to 95 of the 184 (51.6%) patients, mainly 
children  ! 3 years (40/95). Significant association was dem-
onstrated for antibiotic prescription, age and diagnosis of 
tonsillitis or acute otitis media (p  !  0.05). Amoxicillin (37/95) 
was the most frequently prescribed antibiotic, followed by 
 � -lactam/ � -lactamase combination and second-generation 
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stringent diagnostic criteria for URTI recommended by 
the Centers for Disease Control and Prevention (CDC) to 
help prevent misdiagnosis and inappropriate antibiotic 
usage  [1, 2] . However, due to parental expectations and 
attitudes, antibiotic prescription for URTI remains a 
common practice and occurs in an estimated 50–70% of 
patients  [3–5] . This overuse of antibiotics reinforces the 
parental perception that antibiotics are the preferred 
drugs of choice for treatment of URTI and encourages 
public demand for them. In addition, it significantly con-
tributes to the emergence of antibiotic-resistant bacteria 
in the community.

  In the Kingdom of Bahrain, antibiotics are not avail-
able for purchase over the counter and patients require a 
prescription from their physician to obtain these drugs. 
Recent data have shown  [6]  that approximately one quar-
ter of prescriptions in primary health care settings in the 
country included antimicrobials, with the majority of 
these being used for children with respiratory tract infec-
tions. A major limitation of that report was that there was 
no differentiation between prescriptions for URTI and 
those for lower respiratory tract infections, in which case 
the antibiotic prescription might have been justified  [6] . 
We have, therefore, conducted this study to clearly assess 
the pattern of antibiotic prescriptions in paediatric URTI 
in the Kingdom of Bahrain and to determine the predic-
tors for such antibiotic use.

  Subjects and Methods 

 Setting 
 The Kingdom of Bahrain is a group of small islands located 

in the Arabian Gulf with a population of approximately 650,000. 
The study was conducted at the paediatric outpatient clinics of 
the Bahrain Defence Force Hospital from March 2005 to March 
2006. This 400-bed hospital covers almost all specialities and is 
the second largest in the country. The outpatient clinic covers 
both specialized and general outpatient clinics. The attending 
doctors at the paediatric outpatient clinic include consultants, 
residents and interns. Data were collected for patients with a di-
agnosis of URTI. Patients with immunocompromised status, 
lower respiratory tract infections, chronic respiratory tract infec-
tions or with laboratory-proven infections were excluded. Those 
with symptoms suggestive of bacterial infections in other parts 
of the body (e.g. skin infections, gastrointestinal infections) were 
also excluded.

  Subjects 
 During the study period, 184 children diagnosed with URTI 

were enrolled into the study. 116 were boys and 68 were girls, and 
their ages ranged from 1 month to 14 years. Cough and fever were 
the 2 major presenting symptoms, occurring in 120 children. Rhi-
norrhoea was present in 112 children, but this was reported as 

being purulent in only 11 children. The mean duration of symp-
toms was 2.4  8  1.7 days.

  Data were collected on patient demographics, presenting 
symptoms, duration of illness and physical examination findings 
from the case files of eligible patients with URTI, using a data col-
lection form. The name of the attending physician was noted, any 
request for laboratory investigation and type of investigations 
were also recorded. The medications prescribed for the patients, 
the dosage and duration were also noted.

  Survey of Doctors 
 To assess the factors which influenced physicians’ decisions to 

prescribe antibiotics for URTI, we conducted a cross-sectional 
survey of 26 doctors (12 paediatricians, 4 general practitioners 
and 10 emergency medicine doctors) using a pre-tested question-
naire. The questions enquired about which URTI they were likely 
to prescribe antibiotics for and the factors which influenced this 
decision, their preferred antibiotics and the factors influencing 
their choice. They were also asked to identify the most likely rea-
sons for antibiotic overuse in URTI in our setting.

 Statistics 
  Statistical analysis ( �  2  test and multiple regression) was done 

using SigmaStat version 3.5 (Systat Software Inc., San Jose, Calif., 
USA) and p  !  0.05 was considered statistically significant.

  Results 

 Symptoms and Signs 
 Common cold (fever with cough and runny nose) was 

the most common diagnosis, reported in 60 (33%) chil-
dren, and 25 were diagnosed with acute bronchitis. The 
diagnosis of pharyngitis and tonsillitis was associated 
with children who had fever accompanied by inflamed 
oropharynx. Compared to those diagnosed with pharyn-
gitis, children who were determined to have tonsillitis 
demonstrated a trend of higher temperatures and associ-
ated complaint of sore throat, and 5 had lymphadenopa-
thy. There was no record of enlarged tonsils. The diagno-

Table 1. Diagnosis of URTI and antibiotic prescription

Diagnosis Patients
diagnosed

Patients prescribed
antibiotics

Common cold 50 6 (13%)
Bronchiolitis 25 8 (32%)
Pharyngitis 48 29 (60.4%)
Acute otitis media 26 21 (80.7%)
Tonsillitis 35 31 (88.5%)

Total 184 95 (51.6%)
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sis of otitis media (n = 26) was associated with inflamed/
hyperaemic tympanic membrane, but none of the chil-
dren had ear discharge.

  Laboratory Investigations and Antibiotic Prescription 
 All decisions for antibiotic use were made on empirical 

grounds and laboratory investigations (throat swabs for 
streptococcal infection and full blood counts) were re-
quested only for 10 children (8 for tonsillitis, 2 for phar-
yngitis). Over half of the children [95/184 (52%)] received 
prescriptions for antibiotics ( table 1 ). In rank order, anti-
biotic prescription was highest ( 1 80%) for children diag-
nosed with tonsillitis and acute otitis media and lowest 
for those with a diagnosis of common cold. All 6 children 
with common cold who were given antibiotics had puru-
lent rhinorrhoea. Diagnosis of tonsillitis and acute otitis 
media were significantly associated with antibiotic pre-
scription (p  !  0.05). There was no association between 
the duration of symptoms and antibiotic prescription. A 
large proportion of the antibiotic prescriptions were made 
for children under the age of 3 years [40/95 (42.1%)] and 
there was a significant association between age and anti-
biotic use (p  !  0.05). Multiple linear regression analysis 
controlling for variations in time of presentation, dura-
tion of symptoms and the attending physician showed 
that independent association persisted for antibiotic
prescription in children under the age of 3 years (p  !  
0.001).

  The antibiotics prescribed were (in descending rank 
order): amoxicillin, amoxicillin/clavulanate cefaclor, 
erythromycin, cefprozil and cefuroxime for 5–7 days, 
and azithromycin for 3 days ( table 2 ). No patient was pre-
scribed more than 1 antibiotic. The non-antimicrobial 
medications prescribed were decongestants, cough sup-
pressants and antipyretics. There was no association be-

tween the qualifications of the attending doctor and an-
tibiotic prescription.

  Survey of Doctors 
 All 26 doctors were least likely to prescribe antibiotics 

for common cold and most likely to prescribe for tonsil-
litis and acute otitis media. The factors identified as in-
fluencing the likelihood of antibiotic prescription were 
(in descending rank order): fever, younger age, sore throat 
and presence of earache. However, compared to general 
practitioners [n = 3/10 (30%)], a significantly higher num-
ber of paediatricians and emergency medicine physicians 
[n = 10/16 (69%)] identified purulent rhinorrhoea as an 
influencing factor for antibiotic use (p  !  0.05). The 2 most 
common drugs of choice identified were amoxicillin and 
amoxicillin/clavulanate. Penicillin V was the least popu-
lar drug of choice, with only 2 (7.6%) doctors indicating 
that they would prescribe this antibiotic for patients with 
URTI. Availability, spectrum of activity and knowledge 
of local resistance patterns were the top 3 factors that in-
fluenced the choice of antibiotic. The top 3 contributory 
reasons for antibiotic over prescribing, as identified in the 
survey, were lack of national guidelines, parental pressure 
or demand and diagnostic uncertainty.

  Discussion 

 The data presented here represent the first report on 
the pattern of antibiotic prescription for paediatric cases 
of URTI in Bahrain. We identified the factors which in-
fluenced antibiotic prescribing habits for URTI. The 
findings show that 52% of patients received antibiotics 
and indicate that there is significant overuse of antimi-
crobials in the management of URTI in our setting. URTI 

Table 2. Distribution of antibiotics prescribed for different types of URTI

Diagnosis Antibiotics Total

amoxicillin amoxicillin/
clavulanate 

cefaclor cefuroxime cefprozil erythromycin azithromycin

Common cold 2 – 3 1 – – – 6
Bronchiolitis 4 4 – – – – – 8
Pharyngitis 15 5 3 – 1 3 2 29
Tonsillitis 8 13 6 – 2 1 1 31
Acute otitis media 8 9 3 – – – 1 21

Total 37 31 15 1 3 4 4 95
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is usually of viral aetiology and represents one of the most 
common reasons for visits to primary-care facilities  [7] . 
However, several studies show that many physicians con-
tinue to prescribe antibiotic treatment for URTI, thus 
contributing to the continued development of antibiotic 
resistance  [8–13] . In a recently published article, antimi-
crobials were described as the fourth most commonly 
prescribed drugs in primary health-care facilities in Bah-
rain, with the majority of these being prescribed to chil-
dren  [6] . It has been suggested that faced with an ill-look-
ing, febrile child (in particular younger children) and 
anxious parents, physicians are more likely to prescribe 
antibiotics rather than offer symptomatic treatment  [3] . 
Indeed, our findings demonstrated that clinical features 
suggestive of a sick child, including higher temperature, 
sore throat, purulent rhinorrhoea and earache, as well as 
younger age ( ! 3 years) were all associated with antibiotic 
prescription. This was confirmed by the finding from the 
cross-sectional survey of doctors which showed that these 
are the same factors which would influence their deci-
sions to prescribe antibiotics.

  Thus, when faced with diagnostic uncertainty physi-
cians are likely to err on the side of caution, and the cur-
rent lack of national guidelines was identified as a driving 
force for overprescription of antibiotics. There is an ur-
gent need for the development of evidence-based antimi-
crobial prescribing guidelines endorsed by relevant na-
tional/regional medical organizations. This should be 
widely disseminated to health-care providers and phar-
maceutical companies. Such guidelines will drive rational 
antimicrobial prescribing and reduce antibiotic overuse.

  It has been reported that 30–50% of parents expect or 
express a wish for their child with URTI to receive anti-
biotic treatment when seen by the attending doctor  [4, 
14–16] . This parental expectation has been described as a 
significant predictor of physician antibiotic prescribing 
for conditions of viral aetiology. In settings such as ours 
where antibiotics are prescription-only drugs, there is the 
tendency towards parental expectation for antibiotics 
when they attend the primary health-care facility and, 
indeed, some parents will request antibiotics  [3] . This pa-
rental expectation and pressure for antibiotics was identi-
fied as an influencing factor for antibiotic prescription 
for children with URTI. Thus, there is a need for physi-
cians, opinion leaders and medical organizations to play 
a role in educating the public on the dangers of antibi-
otic misuse via print and electronic media. In addition, 
we suggest further work to determine the degree of pa-
rental pressure for antibiotics which exists in our setting 
and identify the driving factors behind this expectation.

  The greatest number of prescriptions were for tonsil-
litis and acute otitis media and the fewest were for com-
mon cold. While this pattern is similar to what has been 
described in other settings, it is of interest that the pro-
portion of patients with common cold who received an-
tibiotics (13%) in this study is still relatively low com-
pared to findings in other reports  [9, 12, 13, 17] . Most sore 
throats are of viral aetiology and the only common cause 
of sore throat warranting antibiotics is group A  � -hae-
molytic streptococci. The American Academy of Pediat-
rics, the CDC and the Infectious Disease Society of Amer-
ica recommend performance of a group A  � -haemolytic 
streptococci test prior to treatment of sore throat with 
antibiotics in children  [1, 10, 18] . Whilst antibiotic thera-
py was particularly high (60–80%) among children diag-
nosed with pharyngitis and tonsillitis, throat swabs were 
obtained for investigation in only 10 patients. Thus, to 
expedite the diagnosis of URTI of bacterial aetiology and 
thus minimize the empirical use of antibiotics in chil-
dren, we suggest that rapid streptococcal antigen testing 
should be introduced in primary-care settings.

  The CDC recommends penicillin as the drug of choice 
for children with sore throat caused by group A  � -hae-
molytic streptococci, with amoxicillin, first-generation 
cephalosporins and erythromycin listed as suitable alter-
natives. Surprisingly, only 2 doctors indicated that they 
were likely to prescribe penicillin V, which has been prov-
en to be cheap and safe, with a targeted spectrum and be 
effective for group A  � -haemolytic streptococci. It was 
found to be the most commonly prescribed antibiotic for 
patients with URTI in a survey of doctors in 3 Scandina-
vian countries and ranked second to macrolides in Ger-
many  [19–21] . However, this drug was not prescribed for 
any patient during the study period and the top 3 antibi-
otics prescribed were amoxicillin, amoxicillin/clavula-
nate and cefaclor. This corresponded with findings from 
the survey of doctors which showed that amoxicillin and 
amoxicillin/clavulanate were the antibiotics they were 
most likely to prescribe for paediatric URTI when deemed 
necessary. This choice of antibiotic is in keeping with re-
ported physician prescribing habits in other studies  [9, 10, 
12, 17] . Amoxicillin, which was the antibiotic most fre-
quently prescribed in this report [38.9% (37/95)], is a rec-
ommended drug as per the international guidelines; 
however, there remains a need to address the continued 
prescription of the  � -lactam/ � -lactamase combination, 
second-generation cephalosporins and macrolides, which 
are not in keeping with recommended guidelines. The 
diversity of antibiotic types likely to be prescribed by doc-
tors in our setting was limited, with only 7 antibiotic 
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types being prescribed to patients during the study. This 
is in contrast with other studies where between 10 and 25 
types of antibiotics have been identified to be in use for 
paediatric URTI  [9, 10, 12, 17] . This finding is unlikely to 
be related to issues of availability or cost as free health 
care, including dispensing of essential drugs, is available 
to both citizens and residents in the country. Indeed, we 
speculate that knowledge of local resistance patterns, 
which was one of the influencing factors for antibiotic 
choice, might explain this observation. However, there is 
a need for clear documentation of these local or regional 
resistance patterns to provide a more objective guide for 
clinicians in their antibiotic selection.

  Conclusion 

 Antibiotic overuse for the treatment of paediatric 
URTI remains a problem in our setting. We recommend 
a number of multidimensional initiatives including de-
velopment of national guidelines based on local knowl-
edge of clinical presentation and antimicrobial resistance 
patterns, the integration of these guidelines into struc-
tured continuing medical education courses, public 
health awareness campaigns actively supported by opin-
ion leaders in the medical community as well as the in-
troduction of rapid streptococcal antigen tests in outpa-
tient clinics to improve diagnostic accuracy.
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