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أنماط وصف دواء كو اموكسيكلاف للأطفال في مجمع عبري الصحي، عُمان
وئام �سعيد اليعقوبية ونادية �سيف المقبالية

abstract: Objectives: This study aimed to describe patterns of prescribing co-amoxiclav to children aged ≤5 
years at a polyclinic in Oman and to assess level of adherence to the antibiotic prescription guidelines outlined by 
the Omani Ministry of Health (MOH). Methods: This cross-sectional retrospective study was conducted between 
June and December 2017 at Ibri Polyclinic (IPC) in Ibri, Oman. A random sample of 399 children aged ≤5 years who 
were prescribed a suspension of co-amoxiclav over the four winter months of 2016 were included in the study. The 
children’s electronic medical records were reviewed to determine whether the prescription complied with MOH 
guidelines. Results: The majority of the children were 2–3 years old (52.4%). Overall, 73.9% of prescriptions were 
written by general practitioners, while 26.1% were written by specialists. Co-amoxiclav therapy was the first line 
of management in 90.5% of cases, regardless of category of prescriber. Culture tests were ordered in only 43 cases 
(10.8%), of which five (11.6%) were found to be sensitive to the prescribed co-amoxiclav. Conclusion: Unnecessary 
antibiotics were prescribed to many paediatric patients attending IPC. Strict enforcement of the MOH antibiotic 
guidelines is needed to reduce irrational or discretionary prescription of this type of antibiotic. Healthcare providers 
should receive additional training in evidence-based methods of prescribing antibiotics.
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الملخ�ص: الهدف: هدفت هذه الدرا�سة �إلى و�صف �أنماط �صرف دواء كو اموك�سيكلاف للأطفال الذين يقل �أعمارهم عن 5 �سنوات في مجمع 
العمانية.  ال�صحة  وزارة  التي حددتها  الحيوية  الم�ضادات  لو�صف  الار�شادية  بالقواعد  الالتزام  م�ستوى  وتقييم  ال�صحي في عمان  عبري 
الطريقة: �أجريت هذه الدرا�سة الا�ستعادية الم�ستعر�ضة بين يونيو وديسمبر من عام 2017 في مجمع عبري ال�صحي، عمان. �شملت الدرا�سة على 
عينة ع�شوائية من 399 طفلًا �أعمارهم 5≤ �سنوات ممن �صرف لهم م�ستعلق الكو اموك�سيكلاف خلال �أ�شهر ال�شتاء الأربعة من عام 2016. 
تمت مراجعة ال�سجلات الطبية الإلكترونية له�ؤلاء الأطفال لتحديد ما �إذا كانت الو�صفة الطبية تتوافق مع القواعد الار�شادية لوزارة ال�صحة. 
%73.9 من الو�صفات الطبية بوا�سطة  )%52.4(. ب�شكل عام، تم �صرف  3-2 �سنوات  �أعمارهم تتراوح بين  النتائج: غالبية الأطفال كانت 
%90.5 من الحالات، بغ�ض النظر  �أطباء اخت�صا�صيين. كان علاج كو اموك�سيكلاف هو الإختيار الأول في  %26.1 بوا�سطة  �أطباء عموم، 
عن فئة الوا�صف. تم طلب اختبارات الم�ستنبت المخبرية في 43 حالة فقط )%10.8(، منها خم�س حالات )%11.6( وُجد �أنها ح�سا�سة للكو 
اموك�سيكلاف. الخلا�صة: تم و�صف الم�ضادات الحيوية الغير �ضرورية للعديد من المر�ضى الأطفال المراجعون لمجمع عبري ال�صحي. هناك 
حاجة �إلى تطبيق �صارم للقواعد الار�شادية لوزارة ال�صحة ب��شأن الم�ضادات الحيوية لتقليل من الو�صفات الغير �ضرورية لهذا النوع من 

الم�ضادات الحيوية. يجب �أن يتلقى مقدمو الرعاية ال�صحية تدريبًا �إ�ضافيًا على الأ�ساليب القائمة على الأدلة ل�صرف الم�ضادات الحيوية.
الكلمات المفتاحية: الم�ضادات الحيوية؛ �أطفال؛ كو اموك�سيكلاف؛ و�صف غير منا�سب؛ مقاومة الم�ضاد الحيوي؛ عمان.
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clinical & basic research

Advances in Knowledge
-	 The results of the study indicate a high rate of unjustified or irrational paediatric antibiotic prescribing by healthcare practitioners at 

the facility. These findings provide important data which may inform future research in the fields of pharmacy, paediatrics and rural 
medical care in Oman. 

-	 To the best of the authors’ knowledge, this study is the first to evaluate prescribing patterns of a specific antibiotic (co-amoxiclav) to 
children at a semi-rural primary healthcare facility in Oman.

Application to Patient Care
-	 The findings of this study may be useful for policymakers and healthcare professionals to more strictly enforce established national 

guidelines for antibiotic prescribing, in addition to raising awareness among parents regarding the danger of antibiotic misuse among 
children.

Since their advent in the 1940s, researchers 
have warned that the overuse of antibiotics can 
lead to the proliferation of resistant bacterial 

strains.1,2 Unfortunately, despite the implementation 

of clear prescription regulations and guidelines, 
antibiotics are often prescribed as first-line treatment 
for infections, particularly by primary healthcare 
physicians.3 In particular, general practitioners often 

https://creativecommons.org/licenses/by-nd/4.0/
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lack the necessary resources or time to conduct 
pathological investigations and therefore prescribe 
paediatric antibiotics as a form of prophylaxis, 
particularly in cases of upper respiratory tract 
infection, even though most infections of this type are 
viral in origin.4

In Oman, the Ministry of Health (MOH) requires 
all physicians to order laboratory investigations and 
prescribe antibiotics only if warranted and in optimal 
doses based on the child’s age, weight, hepatic and renal 
function and the severity of the infection; in addition, 
the prescriber should provide clear and detailed 
usage and follow-up instructions to all patients.5 
However, national trends of antibiotic prescription 
and consumption are still not well-studied. In 
2003, the World Health Organisation reported the 
frequent misuse of antibiotics in primary healthcare 
centres (PHCs) in Oman.6 A later study reported that 
doctors employed in private healthcare facilities often 
overprescribed broad-spectrum antibiotics, with 
similar trends reported in Qatar.7,8 Balkhair et al. raised 
concerns over the increasing prevalence of multidrug-
resistant organisms observed at a tertiary care hospital 
in Oman, underlining the need to investigate antibiotic 
consumption patterns in the country.9

Amoxicillin is one of the most popular types 
of paediatric antibiotics prescribed worldwide and 
is often administered alongside clavulanic acid, with 
this combination referred to as co-amoxiclav.10 In 
2014, a study of 499 Omani children under 12 years 
of age in Muscat, the capital city of Oman, found 
that most co-amoxiclav prescriptions were issued to 
children aged 0–6 years.11 In 2017, co-amoxiclav was 
the first and second most prescribed antibiotic to 
paediatric inpatients and outpatients, respectively.12 In 
Ibri, a semi-rural town in Al Dhahirah Governorate, 
antibiotics comprised 24.7% of all drugs prescribed at 
the local polyclinic in 2016, the second highest rate 
among all PHCs in the governorate.13 

To the best of the authors’ knowledge, no study 
has yet been conducted to evaluate co-amoxiclav 
prescribing patterns among children in PHCs located 
in rural or semi-rural regions of Oman. Accordingly, 
the present study sought to describe patterns of 
prescribing a co-amoxiclav suspension to children 
aged ≤5 years at a polyclinic in Ibri and to assess 
whether such prescriptions adhered to the MOH 
antibiotic prescription guidelines. 

Methods

This retrospective cross-sectional study was conducted 
at the Ibri Polyclinic (IPC) between June and December 

2017. The target population included children aged ≤5 
years of any nationality who had attended the general 
practice, paediatric, dermatology and dental clinics 
at IPC during the winter months of 2016 (January, 
February, November and December) and had been 
prescribed a suspension of co-amoxiclav consisting 
of 125 mg of amoxicillin and 31 mg of clavulanic acid 
(Augmentin®, GlaxoSmithKline PLC, Brentford, UK). 

In mid-2016, there was a total of 393,625 children 
aged 0–4 years of both genders and all nationalities in 
Oman.14 As the targeted population size was greater 
than 10,000, the following formula was used to 
calculate the necessary sample size:15

Based on the above formula, the minimum 
sample size was calculated to be 384. However, 
this was increased to 400 to compensate for any 
incomplete records. Children were randomly selected 
for inclusion in the study by using web-based random 
number generator software to select specific records 
from the clinic’s electronic medical records system. 
One incomplete record was found and excluded, 
leading to the inclusion of 399 children in the final 
analysis.

Data were retrieved from the children’s electronic 
medical records. Specific information was collected 
from the system including the child’s age, weight 
and body temperature; dose, frequency and duration 
of the prescription; documented indications for 
the prescription; whether a culture was taken and, 
if so, its result; follow-up visit advice; and whether 
the prescriber was a specialist (i.e. a paediatric, 
dermatology or dental specialist) or a general 
practitioner. Subsequently, this information was used 
to determine whether the prescription adhered to the 
MOH antibiotic guidelines.5

Data analysis was performed using the Statistical 
Package for the Social Sciences (SPSS), Version 23.0 
(IBM Corp., Armonk, New York, USA). Descriptive 
statistics were calculated, including percentages, 
means and standard deviations. A paired samples 
t-test was used to determine differences between the 
prescribed dose and the ideal dose. In addition, an 
inferential analysis using Pearson’s Chi-squared test 
was conducted to assess correlations. A P value of 
<0.050 was considered statistically significant. 

Ethical approval for this study was obtained from 
the Research and Studies Committee of the Directorate 
General of Health Services, MOH, Al-Dhahirah 
Governorate. The privacy and confidentiality of the 
collected data was maintained at all times.

N = 
d2

z2 × p × (1-p)
[Equation 1]
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Results

Of the 399 children included in the study, 375 (94%) 
were Omani and 24 (6%) were expatriates of various 
nationalities. The majority were male (n = 263; 
65.9%). Children aged 2–3 years formed more than 
half (n = 209; 52.4%) of the participants [Table 1]. 
Approximately three-quarters (n = 295; 73.9%) of the 
prescriptions were written by general practitioners, 
while the remaining 104 prescriptions (26.1%) were 
written by specialists. The vast majority (n = 351; 88%) 
of the prescriptions were for upper respiratory tract 
infections. Most children (n = 279; 69.9%) did not 
receive any follow-up advice. 

Culture tests were ordered in only 43 cases 
(10.8%). Specialists were more than twice as likely to 
order culture tests compared to general practitioners 
(18.3% versus 8.1%; P = 0.005) [Table 2]. Among the 
43 cultures taken, only five (11.6%) were found to be 
sensitive to co-amoxiclav [Table 3]. Nevertheless, 
co-amoxiclav was prescribed as the first line of 
management in 361 cases (90.5%). There was no 
significant difference between general practitioners 
and specialists in the use of co-amoxiclav as first-line 
therapy (90.2% versus 91.3%; P >0.050) [Table 4].

A paired samples t-test revealed no significant 
difference between mean prescribed dose and mean 
recommended dose according to body weight (5.90 
± 1.69 versus 6.01 ± 1.70 mL; P = 0.386). In addition, 
specialists were significantly more likely to schedule 
follow-up visits for their patients compared to general 
practitioners (35.6% versus 27.8%; r = 0.213; P <0.010).

Discussion

Antibiotic therapy carries greater risks for neonates 
and young children compared to adults.6 In particular, 
there is the possibility of kidney damage due to 
drug toxicity as the children’s immature elimination 
systems may not be able to excrete the antibiotic 
remnants effectively, sometimes leading to organ 
failure. Moreover, recent research indicates that 
the administration of antibiotics at an early age may 
damage the paediatric microbiome, resulting in long-
term psychophysiological consequences.17,18 Finally, 
the increasing prevalence of resistant bacteria renders 
traditional antibiotics less effective.3

According to a study from the USA, paediatric 
antibiotic use declined sharply between 2000–2010 
and then plateaued.19 However, paediatric antibiotic 
prescribing trends in countries with emerging 
economies such as Oman are not clear. Worldwide, 
it appears that general physicians prescribe more 

antibiotics compared to specialists, particularly those 
employed in emergency out-of-hours clinics.20,21 The 
results of the current study support this trend, with 
73.9% of co-amoxiclav prescriptions for children 

Table 1: Age distribution of children prescribed co-amoxi- 
clav at a polyclinic in Ibri, Oman (N = 399)

Age in years n (%)

<1 2 (0.5)

1 41 (10.3)

2 115 (28.8)

3 94 (23.6)

4 70 (17.5)

5 77 (19.3)

Table 2: Frequency of laboratory cultures taken according 
to category of prescriber among children prescribed co-
amoxiclav at a polyclinic in Ibri, Oman (N = 399)

Prescriber category Laboratory cultures, 
n (%)

P value

Not taken Taken 

General practitioner 
(n = 295)

271 (91.9) 24 (8.1)
0.005

Specialist (n = 104) 85 (81.7) 19 (18.3) 

Table 3: Types of pathogens identified and antibiotic sens- 
itivity in cultures taken from children prescribed co-amox- 
iclav at a polyclinic in Ibri, Oman (N = 43)

Variable Culture, n (%)

Type of pathogen

Bacterial 14 (32.6) 

Normal flora 12 (27.9) 

Unspecified 12 (27.9) 

Viral 5 (11.6) 

Sensitivity to co-amoxiclav

Sensitive 5 (11.6)

Not sensitive 38 (88.4)

Table 4: Line of co-amoxiclav management according to 
category of prescriber among children prescribed co-amox- 
iclav at a polyclinic in Ibri, Oman (N = 399)

Prescriber category Line of management, 
n (%)

P value

First Second

General practitioner 
(n = 295)

266 (90.2) 29 (9.8)
>0.050

Specialist (n = 104) 95 (91.3) 9 (8.7)
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having been written by general practitioners, although 
the national MOH antimicrobial guidelines limit the 
choice of antibiotics available for prescription by 
general practitioners.5 Ncube et al. reported similar 
trends in a study of general medical practitioners in 
South Africa.22

Research suggests that several behavioural factors 
may be associated with the tendency to overprescribe 
antibiotics among physicians.23 These factors include 
the desire to meet patient expectations or succumbing 
to patient pressure; time constraints, particularly 
for general physicians working in busy outpatient 
clinics; the concept of ‘decision fatigue’ in which 
an individual’s capacity to make decisions becomes 
limited after repeated decision-making activities; 
diagnostic uncertainty; and externalising responsibility 
in the belief that other doctors would also prescribe 
antibiotics.23 In Western countries, doctors also 
experience additional pressure to prescribe antibiotics 
as a result of the risk of medical malpractice lawsuits.24 
As yet, no data from Oman are available to shed light 
on the behavioural factors which might influence 
physicians to prescribe antibiotics. Studies on this 
topic would help achieve a better understanding of 
and potentially mitigate such pressures on doctors in 
Oman.

The empirical prescription of antibiotics is some- 
times warranted based on clinical evidence; however, 
in most cases, antibiotic therapy should be initiated 
only based on the results of bacterial cultures.25 In 
Oman, the MOH guidelines specify the need for 
culture testing to ensure that patients receive rational 
and targeted therapy.5 In the present study, culture 
tests were conducted in only 10.8% of cases, of which 
only 32.6% had bacterial infections and only 11.6% 
were sensitive to the antibiotic prescribed. However, it 
should be acknowledged that the reliability of culture 
tests cannot be taken for granted. A retrospective 
study by El-Naggari et al. found the incidence of false-
positive results due to sample contamination to be 
as high as 46.2% among 344 positive blood cultures 
obtained at a tertiary hospital in Oman.26

In the current study, the majority of paediatric 
co-amoxiclav prescriptions were issued as the first line 
of management for upper respiratory tract infections. 
This practice appears contrary to the national MOH 
antibiotic guidelines.5 According to the National 
Institute of Health and Care Excellence (NICE) 
in the UK, most instances of acute sore throat—
whether bacterial or viral in aetiology—tend to be 
self-limiting and usually resolve within seven days 
without antibiotics.27 In addition, up to 90% of cases of 
acute bronchitis are viral and usually resolve without 

treatment.28 Therefore, it is essential that parents in 
Oman be educated regarding the differences between 
bacterial and viral infections so that they do not seek 
unnecessary therapy for children with self-limiting 
conditions. These individuals should also be informed 
of the long-term health risks associated with the 
misuse of paediatric antibiotics.

The mean dose of co-amoxiclav suspension 
prescribed by IPC healthcare practitioners in the 
present study did not differ significantly from the 
ideal dose outlined in the MOH guidelines. Doses 
were calculated according to weight for patients with 
mild to moderate diseases, with the dosage doubled 
for severe conditions such as acute otitis media.5 
Specifically, the dosage of co-amoxiclav is calculated 
at 0.25 mL/kg administered every 8 hours and is 
doubled for severe infections. This calculation is 
based on recommendations from the British National 
Formulary.29 

The findings of the present study should be 
considered in light of certain limitations. First, the 
target population was confined to children attending 
a single rural healthcare centre in Oman. As such, 
larger samples taken from multiple healthcare centres 
in Oman could have enhanced the generalisability 
of the study. Second, the data collection period was 
restricted to the four winter months of 2016 instead 
of the full year. In future, a more detailed study that 
addresses the above limitations is recommended.

Conclusion

There was considerable over-prescription of co-
amoxiclav to children at a semi-rural clinic in Oman, 
indicating that the prescribers did not adhere to the 
existing MOH guidelines on paediatric antibiotic use. 
As such, these guidelines need to be implemented 
more strictly, with a greater degree of accountability. 
Continuing medical education activities on evidence-
based methods of prescribing antibiotics are needed for 
healthcare practitioners. In addition, parents should be 
educated regarding the long-term health risks posed 
by the misuse of antibiotics in children. Finally, the 
MOH should consider publishing educational leaflets 
on the dangers of antibiotic misuse for distribution at 
all hospitals, clinics and pharmacies nationwide.
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