
ABSTRACT
Background: A service evaluation was conducted to identify 
any areas for improvement in antibiotic prescribing in the 
community, and to generate baseline data on antibiotic 
prescribing. 

Objectives of study:  To test whether the specified 
characteristics of community doctors and patients were 
significantly associated with increased prescribing frequency; 
to identify the most frequently prescribed antibiotics; and to 
identify the most frequently recorded positive signs in 
patients who had been prescribed antibiotics.

Methods: The study included all patients who were 
prescribed antibiotics at Bandar Seri Begawan Health 
Centre during public holidays. Study period was 12 months 
on characteristics of doctors and patients, and 1 month on 
types of antibiotics and recorded signs. Data was analyzed 
using Real Statistics software platforming on Microsoft Excel.

Results: 
Antibiotic prescribing was more frequent in expatriate 
doctors (p<0.001), general clinic (p<0.001), and older 
patients (p<0.001). The most frequently prescribed oral and 
topical antibiotics were amoxycillin (54%), and 
chloramphenicol (32%). The most frequently recorded 
positive signs in patients with oral and topical antibiotics 
were tonsillopharyngeal inflammation, and eye or 
conjunctival inflammation, respectively.

Conclusion:
The study recommends auditing of antibiotic prescribing in 
tonsillitis and eye or conjunctival inflammation, and 
improvement in other identified areas.
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INTRODUCTION

Widespread and inappropriate use of antibiotics can lead to 
antibiotic resistance, a problem that was initially con�ned to 
hospitals, but is becoming increasingly prevalent in the 

community, world-wide.1,2 Infections caused by resistant 
bacteria often are di�cult to treat, and can result in prolonged 
illness, higher health-care expenditures, and a greater risk of 
death.2

�e rate of antibiotic prescribing is known to vary amongst 
physicians, possibly due to di�erences in background training3 
and practice experience.3 Characteristics of doctors that have 
been signi�cantly associated with higher frequency of antibiotic 
prescribing are: male,4,5, older age,4,6 overseas quali�cation,4 and 
more years in practice.7 However, there are other studies that 
have reported no signi�cant association with sex,6,8 age,8 nor 
years in practice.8

Male patients have been signi�cantly associated with higher 
frequency of being prescribed antibiotics.6 Older ages have also 
been similarly associated,9 but the converse was found in other 
studies.6,10 Yet another study found concurrent highest rates in 
children and the elderly.11 Regional variation in prescribing 
frequency of antibiotics has been reported.4,12 A study associated 
the highest frequency with the patient age-group of above 80 
years in a Northern European county, but the same study 
associated it with the patient age-group of 0-9 years in a 
Southern European province.12 �e association between 
antibiotic prescribing frequency, and patient’s sex,13,14 age13,14 
and race14 were reported as insigni�cant in other studies. 

In countries where antibiotics are only available on prescription, 
the role of doctors are pivotal in minimising inappropriate 
antibiotic use. Healthcare institutions should monitor and 
reinforce the need for discriminate antibiotic prescribing 
especially amongst doctors and patients bearing characteristics 
that have been associated with its increased prescribing 
frequency. Also important would be conducting audits on 
appropriateness of antibiotic prescribing in the most common 
illnesses for which antibiotics are prescribed. Unfavourable 
�ndings would indicate the need for re-education on proper 
management of the illnesses.

In Brunei Darussalam, community prescription of antibiotics 
come from either government-run health centres or private 
clinics. In Brunei-Muara District, the most densely populated 
district, all the government-run health centres are closed on 
public holidays except the Bandar Seri Begawan Health Centre, 
which is located in the capital. �e public-holiday service 
operates on a walk-in basis for acute health-related problems. 
Doctors delivering the service are on a rotation roster, and come 
from mutually exclusive non-hospital-based specialties: 
outpatient services (OPS), maternal health services (MHS), 
child health services (CHS), and other health services. �e latter 
refers to permanent job descriptions that do not comprise 
consulting patients in an outpatient setting for the majority of 
their working hours, but are occasionally involved in such a 
task. At the health centre, patients are allocated to either the “�u 
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clinic” or “general clinic”. Patients whose chief complaints were 
symptoms suggestive of respiratory tract infection were 
registered under the �u clinic, and those with any other 
symptoms, under the general clinic. Allocation of clinics was 
determined at the screening desk at the point of entry to the 
building, sta�ed by trained nurses. Doctors were assigned to 
either of the clinics randomly, although doctors from MHS and 
CHS tended to serve only at the �u clinic.

A service evaluation was conducted to evaluate the prescribing 
behaviour of community doctors during public holidays at 
Bandar Seri Begawan Health Centre, to generate baseline data 
which has been lacking, with which future studies could 
compare, and to uncover any areas for potential improvement 
in the service.

Speci�c objectives were:
i) to establish whether the speci�ed characteristics of 
community doctors and patients in this study were associated 
with increased prescribing frequency of antibiotics;
ii) to identify the most frequently prescribed antibiotics in the 
community during public holidays; and
iii) to identify the most frequently recorded positive signs in 
patients who had been prescribed antibiotics in the 
community during public holidays.

METHODS

�e study was retrospective and observational, conducted by 
only one researcher, to eliminate inter-observer errors. �e study 
population was all patients who had registered for doctor 
consultation or other services at Bandar Seri Begawan Health 
Centre during public holidays. Public holidays were Fridays, 
Sundays, and other national holidays occurring on other days of 
the week. �e study did not include non-public holidays due to 
practical reasons. �e study period for data on characteristics of 
doctors and patients was 12 months, from July 2014 to June 
2015. For expediency, the study period for data on the most 
frequently prescribed antibiotics and on recorded positive signs 
was one month, randomly selected at May 2015. �e study 
included only consultations in which antibiotics of any route 
had been prescribed. Consultations within the �rst three 
months of a doctor’s service in any specialty, if occurring during 
the study period, were excluded to minimise possible in�uence 
on behaviour from the previous post. Patients who registered for 
nursing services only (such as for wound care), or who left 
without any doctor consultation taking place were excluded. 
Where a patient had been registered to both the �u clinic and 
general clinic at the same visit but only went for consultation in 
one of the clinics, the non-consultation registration was 
excluded. 

Using the search function of the computerised health record 
system, “Bru-HIMS”, a list of all patients who had been 
registered for a visit on each of the holidays (“List Of OPD 
Visits”) was generated. �en, the “Drug Usage By Source” 
report was generated to identify the types of antibiotics 
prescribed and to whom each had been prescribed. �e same 

system was then used to access the record of each of the 
prescriptions. �e reports were generated in Excel format, from 
which various data of interest were extracted: the total number 
of consultations and number of consultations with antibiotic 
prescription on each of the holidays; type of clinic; identity of 
the doctor for each of the consultations; and demographic 
details of the patients.

Data on doctor and patient characteristics were analyzed to 
determine any signi�cant association with antibiotic prescribing 
frequency. Analysis was by binary logistic regression, using 
Microsoft Excel functions augmented by the Real Statistics 
Resource Pack software [Release 4.3; Copyright (2013 – 2015) 
Charles Zaiontz; www.real-statistics.com]. �e software 
employed Newton’s method for analysis, with an alpha level of 
0.05, and classi�cation cuto� level of 0.5. �ere were 11 
regressors (doctor’s sex, age, seniority, nationality, specialty, 
prior duration of service in current post, prior duration of 
service since graduation, total number of consultations by 
doctor in study period; type of clinic; and patient’s sex and age), 
with six interaction terms. Categorical variables were coded 
using numeric forms.

Interactions were suspected between “prior duration of service 
in current post”, “prior duration of service since graduation”, 
and “doctor’s age”. It was thought that both durations, at least 
the latter, would likely be proportional to age. Interaction terms 
included combinations of any two of the variables, and all three 
together. Another suspected interaction was between “total 
number of consultations by doctor in study period” and “type of 
clinic”, as it was thought that doctors who served at the �u clinic 
were likely to have seen more patients than those who served at 
the general clinic, due to the relatively less complex nature in the 
management of �u and, hence, higher turnover rates. As doctors 
from MHS and CHS were often placed in the �u clinic, another 
interaction term was generated for “doctor’s specialty” and “type 
of clinic”.

In the analysis of positive signs, these were �rst transcribed using 
the exact phrases. Di�erent phrases bearing the same underlying 
meaning were then grouped together, to generate several 
standardised terms. It was possible for a patient to have more 
than one positive sign, and recorded so. However, a positive sign 
such as eczematous lesion that was present at di�erent sites was 
counted once. In patients with both positive and normal signs 
recorded, only the positive signs were transcribed.

Names of doctors and patients were analyzed with 
alpha-numeric codes. �ere was no con�ict of interest, and no 
�nancial grant was involved in the study. �e local research 
ethics committee was consulted, and no review by the 
committee was made. Exemption was justi�able by virtue of the 
study being a service evaluation,15  and taking into consideration 
the ethical principles outlined in the World Medical Association 
Declaration of Helsinki.16 

RESULTS
�ere were 120 holidays in the 12-month study period, 

served by 85 doctors. From the total of 30,083 registration, 
only 26,845 (89%) were eligible for analysis. Most of the 
excluded patients were consulted by trainee doctors, all of 
whom had not spent more than three months at any one time 
during the study period, or had received nursing services only. 
�e number of patients included exceeded the recommended 

minimum sample size in this study; the minimum was 100 
patients, using the work of Peduzzi et al17 as the guideline. 
Antibiotics were prescribed in 6,967 (26%) of the included 
consultations. Demographics of doctors and patients are shown 
in Table 1.

Most of the antibiotics were prescribed by doctors who were 
female (52%), were medical o�cers (85%), were expatriates 
(68%), were from OPS (82%), had worked in their specialty 
for less than �ve years (42%), had graduated more than ten 
years earlier (81%), and had attended to more than 75th 
percentile of the total number of patients included in the study 
(43%). Most of the antibiotic prescriptions were from the �u 
clinic (61%), and given to female patients (54%).

�e association was only signi�cant for doctor's nationality 
(p<0.001), type of clinic (p<0.001), and patient's age 
(p<0.001) (Table 2). �e odds of being prescribed antibiotics 
were 38% more likely with expatriates than local doctors, 62% 
more likely in the general clinic, and increased by 1% for every 
additional year of age in patients. �e only signi�cant 
interaction was between type of clinic and total number of 
consultations by doctor (p<0.001) (Table 2).

�e model chi-square statistic was 2000 with 17 degrees of 
freedom, and the model with 11 independent variables and 6 
interaction terms was signi�cant compared to a model without 
(p=0).

�ere were 771 consultations with antibiotic prescriptions in 
the one-month study period for signs and variety of antibiotics 
(Tables 3 and 4). �e most frequently prescribed oral and 
topical antibiotics were amoxycillin (54%), and 
chloramphenicol 0.5% eye drop (32%) respectively.

�e top three most frequently recorded positive signs in 
patients who had been prescribed oral antibiotics were 
tonsillopharyngeal in�ammation, fever, and other local 
in�ammation (including abscesses). �ose for topical 
antibiotics were eye or conjunctival in�ammation, eyelid 
in�ammation, and other local in�ammation.

di�erent rationales used when deciding to prescribe antibiotics, 
or higher sensitivity to detecting abnormal signs. It does not 
imply higher frequency of inappropriate prescribing; the study 
only identi�es the doctor's nationality as a key variable in 
future studies on appropriateness of antibiotic prescribing.

Antibiotic prescribing was signi�cantly more frequent in the 
general clinic, suggesting a signi�cantly higher prescribing 
frequency to patients who presented with anything but �u. �e 
study did not segregate between clinic types on the analysis of 
type of antibiotics prescribed against signs recorded (Tables 3 
and 4), so the most common presentations in general clinic for 
which antibiotics were prescribed cannot be identi�ed. Its 
signi�cant interaction with total number of consultations 
suggests that the e�ect of clinic type was di�erent at di�erent 
values of the total number of consultations. �is is di�cult to 
explain as the latter alone did not have a signi�cant association 
with frequency of antibiotic prescribing.

�e signi�cantly higher prescribing frequency of antibiotics to 
older patients suggests a lower threshold for prescribing 
antibiotics to them, whether appropriate or not, and/or that 
they were more ill at presentation. �e elderly population is 
more susceptible to infection,18 but inappropriate use of 
antibiotics would result in the additional risk of exposure to 
drug-resistant micro-organisms. Doctors should be 
discouraged from prescribing antibiotics to the elderly merely 
based on their ages. 
While the study period for exploring recorded positive signs 
was short, thereby a�ecting accuracy, it was felt that the 
identity, rather than the relative position, of the top three signs 
would remain unchanged even if the period were longer. �e 
study recommends evaluating inappropriate antibiotic 
prescribing in the most frequently recorded positive signs: 
tonsillopharyngeal in�ammation; eye, eyelid or conjunctival 
in�ammation; and other local in�ammation (including 
abscesses).

�e use of antibiotics in burns (Table 3), and subconjunctival 
haemorrhage (Table 4), as revealed by the study, is often not 
indicated,19,20 and therefore calls for improvement in 
evidence-based practice. However, they could have merely 
co-existed with other more signi�cant signs which indicated 

�ere were 176 (23%) prescriptions of oral and topical 
antibiotics given to patients with only normal signs, most being 
oral (30% vs 5%). Overall, there were 48 (6%) antibiotic 
prescriptions given to patients without any signs recorded, 
most being topical (11% vs 4%).

DISCUSSION

�e �ndings merely de�ned baseline data on antibiotic 
prescribing behaviour during public holiday service. �ey were 
not generalisable because the study period was selective for 
public holidays and there was no di�erentiation of patients in 
terms of diagnosis or presenting complaints; the regression 
coe�cients therefore should not be used for predicting the 
odds of a patient being prescribed antibiotics. Comparison of 
�ndings with a study conducted on non-public holidays would 
reveal any di�erence in doctors’ prescribing behaviour. 
Another confounder could be patients’ health-seeking 
behaviour. 

Nevertheless, an advantage of the selective study period was the 
ability to compare behaviour between di�erent specialties. �e 
healthcare set-up was such that only on public holidays were 
acute cases served concurrently in the community by doctors of 
di�erent specialties; on other days, doctors from MHS, CHS, 
and the other health services attended to non-acute or selected 
cases only. In this study, there was no signi�cant association 
between specialty and frequency of antibiotic prescribing, thus 
partially justifying the involvement of the di�erent specialties 
for the public holiday service.

Recorded signs were explored instead of recorded diagnoses, 
because diagnosis coding using the International Classi�cation 
of Diseases (ICD)-10 codes could be non-speci�c or 
misleading. For example, a coughing patient with normal chest 
�ndings but with incidental pustular tonsillitis, fever, and neck 
lumps could be coded with “acute upper respiratory infection, 
unspeci�ed (J06.9)”. Analysis then would be more accurate if 
the positive signs were used instead of the coded diagnosis.

�e signi�cantly higher prescribing frequency of antibiotics by 
expatriates suggests possible di�erent training background, 
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the prescribing of antibiotics, or the actual presentation could 
had been worse than was recorded.

�e study suggests that amoxycillin was the most frequently 
prescribed antibiotics for tonsillopharyngeal in�ammation, 
and chloramphenicol for eye or conjunctival in�ammation. 
�ese call for two other discrete investigations: whether any 
antibiotics were appropriate in such cases, and whether the 
choices of antibiotics were appropriate.

�e absence of any data on physical examination �ndings on 
some patients who were prescribed antibiotics calls for 
improvement in doctors’ recording practices. It occurred more 
frequently with topical antibiotics, suggesting possible 
indiscriminate prescribing practice, perhaps as prophylaxis, and 
possible reluctance on the doctors’ part to record abnormal 
�ndings on skin or eye, if any, perhaps due to a need for more 
words or greater variety of words. It was also possible that they 
were prescribed at the end or after closure of consultations, in 
which case, re-opening notes or modifying entries, as required 
by the system, would be time- and e�ort-consuming, hence, 
the missing data.

Although assessment of appropriateness of each of the 
antibiotic prescriptions was beyond the scope of the study, 
those given to patients with only normal signs suggested likely 
inappropriateness. Prophylactic use would rarely be justi�ed in 
general practice, but group interview studies could reveal the 
underlying reasons.

CONCLUSION

�e study provided baseline data on frequency of antibiotic 
prescribing against various characteristics of doctors and 
patients. �e study identi�ed priority areas for research that 
may be important in minimising inappropriate prescribing of 
antibiotics: the use of antibiotics in the elderly, 
tonsillopharyngeal in�ammation, eye or conjunctival 
in�ammation, and some equivocal signs. It also uncovered areas 
for potential improvement in service: absence of recording of 
physical �ndings, and use of antibiotics in patients with normal 
signs only. While the �ndings are not generalisable, the 
revealing of the issues discussed should trigger heightened 
awareness of the need to assess antibiotic prescribing behaviour 
or induce self-evaluation of service amongst readers elsewhere, 
as inappropriate antibiotic prescribing is known to be a 
borderless problem.
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ABSTRACT
Background: A service evaluation was conducted to identify 
any areas for improvement in antibiotic prescribing in the 
community, and to generate baseline data on antibiotic 
prescribing. 

Objectives of study:  To test whether the specified 
characteristics of community doctors and patients were 
significantly associated with increased prescribing frequency; 
to identify the most frequently prescribed antibiotics; and to 
identify the most frequently recorded positive signs in 
patients who had been prescribed antibiotics.

Methods: The study included all patients who were 
prescribed antibiotics at Bandar Seri Begawan Health 
Centre during public holidays. Study period was 12 months 
on characteristics of doctors and patients, and 1 month on 
types of antibiotics and recorded signs. Data was analyzed 
using Real Statistics software platforming on Microsoft Excel.
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INTRODUCTION

Widespread and inappropriate use of antibiotics can lead to 
antibiotic resistance, a problem that was initially con�ned to 
hospitals, but is becoming increasingly prevalent in the 

community, world-wide.1,2 Infections caused by resistant 
bacteria often are di�cult to treat, and can result in prolonged 
illness, higher health-care expenditures, and a greater risk of 
death.2

�e rate of antibiotic prescribing is known to vary amongst 
physicians, possibly due to di�erences in background training3 
and practice experience.3 Characteristics of doctors that have 
been signi�cantly associated with higher frequency of antibiotic 
prescribing are: male,4,5, older age,4,6 overseas quali�cation,4 and 
more years in practice.7 However, there are other studies that 
have reported no signi�cant association with sex,6,8 age,8 nor 
years in practice.8

Male patients have been signi�cantly associated with higher 
frequency of being prescribed antibiotics.6 Older ages have also 
been similarly associated,9 but the converse was found in other 
studies.6,10 Yet another study found concurrent highest rates in 
children and the elderly.11 Regional variation in prescribing 
frequency of antibiotics has been reported.4,12 A study associated 
the highest frequency with the patient age-group of above 80 
years in a Northern European county, but the same study 
associated it with the patient age-group of 0-9 years in a 
Southern European province.12 �e association between 
antibiotic prescribing frequency, and patient’s sex,13,14 age13,14 
and race14 were reported as insigni�cant in other studies. 

In countries where antibiotics are only available on prescription, 
the role of doctors are pivotal in minimising inappropriate 
antibiotic use. Healthcare institutions should monitor and 
reinforce the need for discriminate antibiotic prescribing 
especially amongst doctors and patients bearing characteristics 
that have been associated with its increased prescribing 
frequency. Also important would be conducting audits on 
appropriateness of antibiotic prescribing in the most common 
illnesses for which antibiotics are prescribed. Unfavourable 
�ndings would indicate the need for re-education on proper 
management of the illnesses.

In Brunei Darussalam, community prescription of antibiotics 
come from either government-run health centres or private 
clinics. In Brunei-Muara District, the most densely populated 
district, all the government-run health centres are closed on 
public holidays except the Bandar Seri Begawan Health Centre, 
which is located in the capital. �e public-holiday service 
operates on a walk-in basis for acute health-related problems. 
Doctors delivering the service are on a rotation roster, and come 
from mutually exclusive non-hospital-based specialties: 
outpatient services (OPS), maternal health services (MHS), 
child health services (CHS), and other health services. �e latter 
refers to permanent job descriptions that do not comprise 
consulting patients in an outpatient setting for the majority of 
their working hours, but are occasionally involved in such a 
task. At the health centre, patients are allocated to either the “�u 

clinic” or “general clinic”. Patients whose chief complaints were 
symptoms suggestive of respiratory tract infection were 
registered under the �u clinic, and those with any other 
symptoms, under the general clinic. Allocation of clinics was 
determined at the screening desk at the point of entry to the 
building, sta�ed by trained nurses. Doctors were assigned to 
either of the clinics randomly, although doctors from MHS and 
CHS tended to serve only at the �u clinic.

A service evaluation was conducted to evaluate the prescribing 
behaviour of community doctors during public holidays at 
Bandar Seri Begawan Health Centre, to generate baseline data 
which has been lacking, with which future studies could 
compare, and to uncover any areas for potential improvement 
in the service.

Speci�c objectives were:
i) to establish whether the speci�ed characteristics of 
community doctors and patients in this study were associated 
with increased prescribing frequency of antibiotics;
ii) to identify the most frequently prescribed antibiotics in the 
community during public holidays; and
iii) to identify the most frequently recorded positive signs in 
patients who had been prescribed antibiotics in the 
community during public holidays.

METHODS

�e study was retrospective and observational, conducted by 
only one researcher, to eliminate inter-observer errors. �e study 
population was all patients who had registered for doctor 
consultation or other services at Bandar Seri Begawan Health 
Centre during public holidays. Public holidays were Fridays, 
Sundays, and other national holidays occurring on other days of 
the week. �e study did not include non-public holidays due to 
practical reasons. �e study period for data on characteristics of 
doctors and patients was 12 months, from July 2014 to June 
2015. For expediency, the study period for data on the most 
frequently prescribed antibiotics and on recorded positive signs 
was one month, randomly selected at May 2015. �e study 
included only consultations in which antibiotics of any route 
had been prescribed. Consultations within the �rst three 
months of a doctor’s service in any specialty, if occurring during 
the study period, were excluded to minimise possible in�uence 
on behaviour from the previous post. Patients who registered for 
nursing services only (such as for wound care), or who left 
without any doctor consultation taking place were excluded. 
Where a patient had been registered to both the �u clinic and 
general clinic at the same visit but only went for consultation in 
one of the clinics, the non-consultation registration was 
excluded. 

Using the search function of the computerised health record 
system, “Bru-HIMS”, a list of all patients who had been 
registered for a visit on each of the holidays (“List Of OPD 
Visits”) was generated. �en, the “Drug Usage By Source” 
report was generated to identify the types of antibiotics 
prescribed and to whom each had been prescribed. �e same 

system was then used to access the record of each of the 
prescriptions. �e reports were generated in Excel format, from 
which various data of interest were extracted: the total number 
of consultations and number of consultations with antibiotic 
prescription on each of the holidays; type of clinic; identity of 
the doctor for each of the consultations; and demographic 
details of the patients.

Data on doctor and patient characteristics were analyzed to 
determine any signi�cant association with antibiotic prescribing 
frequency. Analysis was by binary logistic regression, using 
Microsoft Excel functions augmented by the Real Statistics 
Resource Pack software [Release 4.3; Copyright (2013 – 2015) 
Charles Zaiontz; www.real-statistics.com]. �e software 
employed Newton’s method for analysis, with an alpha level of 
0.05, and classi�cation cuto� level of 0.5. �ere were 11 
regressors (doctor’s sex, age, seniority, nationality, specialty, 
prior duration of service in current post, prior duration of 
service since graduation, total number of consultations by 
doctor in study period; type of clinic; and patient’s sex and age), 
with six interaction terms. Categorical variables were coded 
using numeric forms.

Interactions were suspected between “prior duration of service 
in current post”, “prior duration of service since graduation”, 
and “doctor’s age”. It was thought that both durations, at least 
the latter, would likely be proportional to age. Interaction terms 
included combinations of any two of the variables, and all three 
together. Another suspected interaction was between “total 
number of consultations by doctor in study period” and “type of 
clinic”, as it was thought that doctors who served at the �u clinic 
were likely to have seen more patients than those who served at 
the general clinic, due to the relatively less complex nature in the 
management of �u and, hence, higher turnover rates. As doctors 
from MHS and CHS were often placed in the �u clinic, another 
interaction term was generated for “doctor’s specialty” and “type 
of clinic”.

In the analysis of positive signs, these were �rst transcribed using 
the exact phrases. Di�erent phrases bearing the same underlying 
meaning were then grouped together, to generate several 
standardised terms. It was possible for a patient to have more 
than one positive sign, and recorded so. However, a positive sign 
such as eczematous lesion that was present at di�erent sites was 
counted once. In patients with both positive and normal signs 
recorded, only the positive signs were transcribed.

Names of doctors and patients were analyzed with 
alpha-numeric codes. �ere was no con�ict of interest, and no 
�nancial grant was involved in the study. �e local research 
ethics committee was consulted, and no review by the 
committee was made. Exemption was justi�able by virtue of the 
study being a service evaluation,15  and taking into consideration 
the ethical principles outlined in the World Medical Association 
Declaration of Helsinki.16 

RESULTS
�ere were 120 holidays in the 12-month study period, 
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served by 85 doctors. From the total of 30,083 registration, 
only 26,845 (89%) were eligible for analysis. Most of the 
excluded patients were consulted by trainee doctors, all of 
whom had not spent more than three months at any one time 
during the study period, or had received nursing services only. 
�e number of patients included exceeded the recommended 

minimum sample size in this study; the minimum was 100 
patients, using the work of Peduzzi et al17 as the guideline. 
Antibiotics were prescribed in 6,967 (26%) of the included 
consultations. Demographics of doctors and patients are shown 
in Table 1.

Most of the antibiotics were prescribed by doctors who were 
female (52%), were medical o�cers (85%), were expatriates 
(68%), were from OPS (82%), had worked in their specialty 
for less than �ve years (42%), had graduated more than ten 
years earlier (81%), and had attended to more than 75th 
percentile of the total number of patients included in the study 
(43%). Most of the antibiotic prescriptions were from the �u 
clinic (61%), and given to female patients (54%).

�e association was only signi�cant for doctor's nationality 
(p<0.001), type of clinic (p<0.001), and patient's age 
(p<0.001) (Table 2). �e odds of being prescribed antibiotics 
were 38% more likely with expatriates than local doctors, 62% 
more likely in the general clinic, and increased by 1% for every 
additional year of age in patients. �e only signi�cant 
interaction was between type of clinic and total number of 
consultations by doctor (p<0.001) (Table 2).

�e model chi-square statistic was 2000 with 17 degrees of 
freedom, and the model with 11 independent variables and 6 
interaction terms was signi�cant compared to a model without 
(p=0).

�ere were 771 consultations with antibiotic prescriptions in 
the one-month study period for signs and variety of antibiotics 
(Tables 3 and 4). �e most frequently prescribed oral and 
topical antibiotics were amoxycillin (54%), and 
chloramphenicol 0.5% eye drop (32%) respectively.

�e top three most frequently recorded positive signs in 
patients who had been prescribed oral antibiotics were 
tonsillopharyngeal in�ammation, fever, and other local 
in�ammation (including abscesses). �ose for topical 
antibiotics were eye or conjunctival in�ammation, eyelid 
in�ammation, and other local in�ammation.

di�erent rationales used when deciding to prescribe antibiotics, 
or higher sensitivity to detecting abnormal signs. It does not 
imply higher frequency of inappropriate prescribing; the study 
only identi�es the doctor's nationality as a key variable in 
future studies on appropriateness of antibiotic prescribing.

Antibiotic prescribing was signi�cantly more frequent in the 
general clinic, suggesting a signi�cantly higher prescribing 
frequency to patients who presented with anything but �u. �e 
study did not segregate between clinic types on the analysis of 
type of antibiotics prescribed against signs recorded (Tables 3 
and 4), so the most common presentations in general clinic for 
which antibiotics were prescribed cannot be identi�ed. Its 
signi�cant interaction with total number of consultations 
suggests that the e�ect of clinic type was di�erent at di�erent 
values of the total number of consultations. �is is di�cult to 
explain as the latter alone did not have a signi�cant association 
with frequency of antibiotic prescribing.

�e signi�cantly higher prescribing frequency of antibiotics to 
older patients suggests a lower threshold for prescribing 
antibiotics to them, whether appropriate or not, and/or that 
they were more ill at presentation. �e elderly population is 
more susceptible to infection,18 but inappropriate use of 
antibiotics would result in the additional risk of exposure to 
drug-resistant micro-organisms. Doctors should be 
discouraged from prescribing antibiotics to the elderly merely 
based on their ages. 
While the study period for exploring recorded positive signs 
was short, thereby a�ecting accuracy, it was felt that the 
identity, rather than the relative position, of the top three signs 
would remain unchanged even if the period were longer. �e 
study recommends evaluating inappropriate antibiotic 
prescribing in the most frequently recorded positive signs: 
tonsillopharyngeal in�ammation; eye, eyelid or conjunctival 
in�ammation; and other local in�ammation (including 
abscesses).

�e use of antibiotics in burns (Table 3), and subconjunctival 
haemorrhage (Table 4), as revealed by the study, is often not 
indicated,19,20 and therefore calls for improvement in 
evidence-based practice. However, they could have merely 
co-existed with other more signi�cant signs which indicated 

�ere were 176 (23%) prescriptions of oral and topical 
antibiotics given to patients with only normal signs, most being 
oral (30% vs 5%). Overall, there were 48 (6%) antibiotic 
prescriptions given to patients without any signs recorded, 
most being topical (11% vs 4%).

DISCUSSION

�e �ndings merely de�ned baseline data on antibiotic 
prescribing behaviour during public holiday service. �ey were 
not generalisable because the study period was selective for 
public holidays and there was no di�erentiation of patients in 
terms of diagnosis or presenting complaints; the regression 
coe�cients therefore should not be used for predicting the 
odds of a patient being prescribed antibiotics. Comparison of 
�ndings with a study conducted on non-public holidays would 
reveal any di�erence in doctors’ prescribing behaviour. 
Another confounder could be patients’ health-seeking 
behaviour. 

Nevertheless, an advantage of the selective study period was the 
ability to compare behaviour between di�erent specialties. �e 
healthcare set-up was such that only on public holidays were 
acute cases served concurrently in the community by doctors of 
di�erent specialties; on other days, doctors from MHS, CHS, 
and the other health services attended to non-acute or selected 
cases only. In this study, there was no signi�cant association 
between specialty and frequency of antibiotic prescribing, thus 
partially justifying the involvement of the di�erent specialties 
for the public holiday service.

Recorded signs were explored instead of recorded diagnoses, 
because diagnosis coding using the International Classi�cation 
of Diseases (ICD)-10 codes could be non-speci�c or 
misleading. For example, a coughing patient with normal chest 
�ndings but with incidental pustular tonsillitis, fever, and neck 
lumps could be coded with “acute upper respiratory infection, 
unspeci�ed (J06.9)”. Analysis then would be more accurate if 
the positive signs were used instead of the coded diagnosis.

�e signi�cantly higher prescribing frequency of antibiotics by 
expatriates suggests possible di�erent training background, 
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the prescribing of antibiotics, or the actual presentation could 
had been worse than was recorded.

�e study suggests that amoxycillin was the most frequently 
prescribed antibiotics for tonsillopharyngeal in�ammation, 
and chloramphenicol for eye or conjunctival in�ammation. 
�ese call for two other discrete investigations: whether any 
antibiotics were appropriate in such cases, and whether the 
choices of antibiotics were appropriate.

�e absence of any data on physical examination �ndings on 
some patients who were prescribed antibiotics calls for 
improvement in doctors’ recording practices. It occurred more 
frequently with topical antibiotics, suggesting possible 
indiscriminate prescribing practice, perhaps as prophylaxis, and 
possible reluctance on the doctors’ part to record abnormal 
�ndings on skin or eye, if any, perhaps due to a need for more 
words or greater variety of words. It was also possible that they 
were prescribed at the end or after closure of consultations, in 
which case, re-opening notes or modifying entries, as required 
by the system, would be time- and e�ort-consuming, hence, 
the missing data.

Although assessment of appropriateness of each of the 
antibiotic prescriptions was beyond the scope of the study, 
those given to patients with only normal signs suggested likely 
inappropriateness. Prophylactic use would rarely be justi�ed in 
general practice, but group interview studies could reveal the 
underlying reasons.

CONCLUSION

�e study provided baseline data on frequency of antibiotic 
prescribing against various characteristics of doctors and 
patients. �e study identi�ed priority areas for research that 
may be important in minimising inappropriate prescribing of 
antibiotics: the use of antibiotics in the elderly, 
tonsillopharyngeal in�ammation, eye or conjunctival 
in�ammation, and some equivocal signs. It also uncovered areas 
for potential improvement in service: absence of recording of 
physical �ndings, and use of antibiotics in patients with normal 
signs only. While the �ndings are not generalisable, the 
revealing of the issues discussed should trigger heightened 
awareness of the need to assess antibiotic prescribing behaviour 
or induce self-evaluation of service amongst readers elsewhere, 
as inappropriate antibiotic prescribing is known to be a 
borderless problem.
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ABSTRACT
Background: A service evaluation was conducted to identify 
any areas for improvement in antibiotic prescribing in the 
community, and to generate baseline data on antibiotic 
prescribing. 

Objectives of study:  To test whether the specified 
characteristics of community doctors and patients were 
significantly associated with increased prescribing frequency; 
to identify the most frequently prescribed antibiotics; and to 
identify the most frequently recorded positive signs in 
patients who had been prescribed antibiotics.

Methods: The study included all patients who were 
prescribed antibiotics at Bandar Seri Begawan Health 
Centre during public holidays. Study period was 12 months 
on characteristics of doctors and patients, and 1 month on 
types of antibiotics and recorded signs. Data was analyzed 
using Real Statistics software platforming on Microsoft Excel.

Results: 
Antibiotic prescribing was more frequent in expatriate 
doctors (p<0.001), general clinic (p<0.001), and older 
patients (p<0.001). The most frequently prescribed oral and 
topical antibiotics were amoxycillin (54%), and 
chloramphenicol (32%). The most frequently recorded 
positive signs in patients with oral and topical antibiotics 
were tonsillopharyngeal inflammation, and eye or 
conjunctival inflammation, respectively.

Conclusion:
The study recommends auditing of antibiotic prescribing in 
tonsillitis and eye or conjunctival inflammation, and 
improvement in other identified areas.

Keywords: 
Anti-bacterial agents; Community medicine; Health service 
evaluations; Inappropriate prescriptions; Physician's 
practice patterns
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INTRODUCTION

Widespread and inappropriate use of antibiotics can lead to 
antibiotic resistance, a problem that was initially con�ned to 
hospitals, but is becoming increasingly prevalent in the 

community, world-wide.1,2 Infections caused by resistant 
bacteria often are di�cult to treat, and can result in prolonged 
illness, higher health-care expenditures, and a greater risk of 
death.2

�e rate of antibiotic prescribing is known to vary amongst 
physicians, possibly due to di�erences in background training3 
and practice experience.3 Characteristics of doctors that have 
been signi�cantly associated with higher frequency of antibiotic 
prescribing are: male,4,5, older age,4,6 overseas quali�cation,4 and 
more years in practice.7 However, there are other studies that 
have reported no signi�cant association with sex,6,8 age,8 nor 
years in practice.8

Male patients have been signi�cantly associated with higher 
frequency of being prescribed antibiotics.6 Older ages have also 
been similarly associated,9 but the converse was found in other 
studies.6,10 Yet another study found concurrent highest rates in 
children and the elderly.11 Regional variation in prescribing 
frequency of antibiotics has been reported.4,12 A study associated 
the highest frequency with the patient age-group of above 80 
years in a Northern European county, but the same study 
associated it with the patient age-group of 0-9 years in a 
Southern European province.12 �e association between 
antibiotic prescribing frequency, and patient’s sex,13,14 age13,14 
and race14 were reported as insigni�cant in other studies. 

In countries where antibiotics are only available on prescription, 
the role of doctors are pivotal in minimising inappropriate 
antibiotic use. Healthcare institutions should monitor and 
reinforce the need for discriminate antibiotic prescribing 
especially amongst doctors and patients bearing characteristics 
that have been associated with its increased prescribing 
frequency. Also important would be conducting audits on 
appropriateness of antibiotic prescribing in the most common 
illnesses for which antibiotics are prescribed. Unfavourable 
�ndings would indicate the need for re-education on proper 
management of the illnesses.

In Brunei Darussalam, community prescription of antibiotics 
come from either government-run health centres or private 
clinics. In Brunei-Muara District, the most densely populated 
district, all the government-run health centres are closed on 
public holidays except the Bandar Seri Begawan Health Centre, 
which is located in the capital. �e public-holiday service 
operates on a walk-in basis for acute health-related problems. 
Doctors delivering the service are on a rotation roster, and come 
from mutually exclusive non-hospital-based specialties: 
outpatient services (OPS), maternal health services (MHS), 
child health services (CHS), and other health services. �e latter 
refers to permanent job descriptions that do not comprise 
consulting patients in an outpatient setting for the majority of 
their working hours, but are occasionally involved in such a 
task. At the health centre, patients are allocated to either the “�u 

clinic” or “general clinic”. Patients whose chief complaints were 
symptoms suggestive of respiratory tract infection were 
registered under the �u clinic, and those with any other 
symptoms, under the general clinic. Allocation of clinics was 
determined at the screening desk at the point of entry to the 
building, sta�ed by trained nurses. Doctors were assigned to 
either of the clinics randomly, although doctors from MHS and 
CHS tended to serve only at the �u clinic.

A service evaluation was conducted to evaluate the prescribing 
behaviour of community doctors during public holidays at 
Bandar Seri Begawan Health Centre, to generate baseline data 
which has been lacking, with which future studies could 
compare, and to uncover any areas for potential improvement 
in the service.

Speci�c objectives were:
i) to establish whether the speci�ed characteristics of 
community doctors and patients in this study were associated 
with increased prescribing frequency of antibiotics;
ii) to identify the most frequently prescribed antibiotics in the 
community during public holidays; and
iii) to identify the most frequently recorded positive signs in 
patients who had been prescribed antibiotics in the 
community during public holidays.

METHODS

�e study was retrospective and observational, conducted by 
only one researcher, to eliminate inter-observer errors. �e study 
population was all patients who had registered for doctor 
consultation or other services at Bandar Seri Begawan Health 
Centre during public holidays. Public holidays were Fridays, 
Sundays, and other national holidays occurring on other days of 
the week. �e study did not include non-public holidays due to 
practical reasons. �e study period for data on characteristics of 
doctors and patients was 12 months, from July 2014 to June 
2015. For expediency, the study period for data on the most 
frequently prescribed antibiotics and on recorded positive signs 
was one month, randomly selected at May 2015. �e study 
included only consultations in which antibiotics of any route 
had been prescribed. Consultations within the �rst three 
months of a doctor’s service in any specialty, if occurring during 
the study period, were excluded to minimise possible in�uence 
on behaviour from the previous post. Patients who registered for 
nursing services only (such as for wound care), or who left 
without any doctor consultation taking place were excluded. 
Where a patient had been registered to both the �u clinic and 
general clinic at the same visit but only went for consultation in 
one of the clinics, the non-consultation registration was 
excluded. 

Using the search function of the computerised health record 
system, “Bru-HIMS”, a list of all patients who had been 
registered for a visit on each of the holidays (“List Of OPD 
Visits”) was generated. �en, the “Drug Usage By Source” 
report was generated to identify the types of antibiotics 
prescribed and to whom each had been prescribed. �e same 

system was then used to access the record of each of the 
prescriptions. �e reports were generated in Excel format, from 
which various data of interest were extracted: the total number 
of consultations and number of consultations with antibiotic 
prescription on each of the holidays; type of clinic; identity of 
the doctor for each of the consultations; and demographic 
details of the patients.

Data on doctor and patient characteristics were analyzed to 
determine any signi�cant association with antibiotic prescribing 
frequency. Analysis was by binary logistic regression, using 
Microsoft Excel functions augmented by the Real Statistics 
Resource Pack software [Release 4.3; Copyright (2013 – 2015) 
Charles Zaiontz; www.real-statistics.com]. �e software 
employed Newton’s method for analysis, with an alpha level of 
0.05, and classi�cation cuto� level of 0.5. �ere were 11 
regressors (doctor’s sex, age, seniority, nationality, specialty, 
prior duration of service in current post, prior duration of 
service since graduation, total number of consultations by 
doctor in study period; type of clinic; and patient’s sex and age), 
with six interaction terms. Categorical variables were coded 
using numeric forms.

Interactions were suspected between “prior duration of service 
in current post”, “prior duration of service since graduation”, 
and “doctor’s age”. It was thought that both durations, at least 
the latter, would likely be proportional to age. Interaction terms 
included combinations of any two of the variables, and all three 
together. Another suspected interaction was between “total 
number of consultations by doctor in study period” and “type of 
clinic”, as it was thought that doctors who served at the �u clinic 
were likely to have seen more patients than those who served at 
the general clinic, due to the relatively less complex nature in the 
management of �u and, hence, higher turnover rates. As doctors 
from MHS and CHS were often placed in the �u clinic, another 
interaction term was generated for “doctor’s specialty” and “type 
of clinic”.

In the analysis of positive signs, these were �rst transcribed using 
the exact phrases. Di�erent phrases bearing the same underlying 
meaning were then grouped together, to generate several 
standardised terms. It was possible for a patient to have more 
than one positive sign, and recorded so. However, a positive sign 
such as eczematous lesion that was present at di�erent sites was 
counted once. In patients with both positive and normal signs 
recorded, only the positive signs were transcribed.

Names of doctors and patients were analyzed with 
alpha-numeric codes. �ere was no con�ict of interest, and no 
�nancial grant was involved in the study. �e local research 
ethics committee was consulted, and no review by the 
committee was made. Exemption was justi�able by virtue of the 
study being a service evaluation,15  and taking into consideration 
the ethical principles outlined in the World Medical Association 
Declaration of Helsinki.16 

RESULTS
�ere were 120 holidays in the 12-month study period, 

served by 85 doctors. From the total of 30,083 registration, 
only 26,845 (89%) were eligible for analysis. Most of the 
excluded patients were consulted by trainee doctors, all of 
whom had not spent more than three months at any one time 
during the study period, or had received nursing services only. 
�e number of patients included exceeded the recommended 

minimum sample size in this study; the minimum was 100 
patients, using the work of Peduzzi et al17 as the guideline. 
Antibiotics were prescribed in 6,967 (26%) of the included 
consultations. Demographics of doctors and patients are shown 
in Table 1.
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Most of the antibiotics were prescribed by doctors who were 
female (52%), were medical o�cers (85%), were expatriates 
(68%), were from OPS (82%), had worked in their specialty 
for less than �ve years (42%), had graduated more than ten 
years earlier (81%), and had attended to more than 75th 
percentile of the total number of patients included in the study 
(43%). Most of the antibiotic prescriptions were from the �u 
clinic (61%), and given to female patients (54%).

�e association was only signi�cant for doctor's nationality 
(p<0.001), type of clinic (p<0.001), and patient's age 
(p<0.001) (Table 2). �e odds of being prescribed antibiotics 
were 38% more likely with expatriates than local doctors, 62% 
more likely in the general clinic, and increased by 1% for every 
additional year of age in patients. �e only signi�cant 
interaction was between type of clinic and total number of 
consultations by doctor (p<0.001) (Table 2).

�e model chi-square statistic was 2000 with 17 degrees of 
freedom, and the model with 11 independent variables and 6 
interaction terms was signi�cant compared to a model without 
(p=0).

�ere were 771 consultations with antibiotic prescriptions in 
the one-month study period for signs and variety of antibiotics 
(Tables 3 and 4). �e most frequently prescribed oral and 
topical antibiotics were amoxycillin (54%), and 
chloramphenicol 0.5% eye drop (32%) respectively.

�e top three most frequently recorded positive signs in 
patients who had been prescribed oral antibiotics were 
tonsillopharyngeal in�ammation, fever, and other local 
in�ammation (including abscesses). �ose for topical 
antibiotics were eye or conjunctival in�ammation, eyelid 
in�ammation, and other local in�ammation.

di�erent rationales used when deciding to prescribe antibiotics, 
or higher sensitivity to detecting abnormal signs. It does not 
imply higher frequency of inappropriate prescribing; the study 
only identi�es the doctor's nationality as a key variable in 
future studies on appropriateness of antibiotic prescribing.

Antibiotic prescribing was signi�cantly more frequent in the 
general clinic, suggesting a signi�cantly higher prescribing 
frequency to patients who presented with anything but �u. �e 
study did not segregate between clinic types on the analysis of 
type of antibiotics prescribed against signs recorded (Tables 3 
and 4), so the most common presentations in general clinic for 
which antibiotics were prescribed cannot be identi�ed. Its 
signi�cant interaction with total number of consultations 
suggests that the e�ect of clinic type was di�erent at di�erent 
values of the total number of consultations. �is is di�cult to 
explain as the latter alone did not have a signi�cant association 
with frequency of antibiotic prescribing.

�e signi�cantly higher prescribing frequency of antibiotics to 
older patients suggests a lower threshold for prescribing 
antibiotics to them, whether appropriate or not, and/or that 
they were more ill at presentation. �e elderly population is 
more susceptible to infection,18 but inappropriate use of 
antibiotics would result in the additional risk of exposure to 
drug-resistant micro-organisms. Doctors should be 
discouraged from prescribing antibiotics to the elderly merely 
based on their ages. 
While the study period for exploring recorded positive signs 
was short, thereby a�ecting accuracy, it was felt that the 
identity, rather than the relative position, of the top three signs 
would remain unchanged even if the period were longer. �e 
study recommends evaluating inappropriate antibiotic 
prescribing in the most frequently recorded positive signs: 
tonsillopharyngeal in�ammation; eye, eyelid or conjunctival 
in�ammation; and other local in�ammation (including 
abscesses).

�e use of antibiotics in burns (Table 3), and subconjunctival 
haemorrhage (Table 4), as revealed by the study, is often not 
indicated,19,20 and therefore calls for improvement in 
evidence-based practice. However, they could have merely 
co-existed with other more signi�cant signs which indicated 

�ere were 176 (23%) prescriptions of oral and topical 
antibiotics given to patients with only normal signs, most being 
oral (30% vs 5%). Overall, there were 48 (6%) antibiotic 
prescriptions given to patients without any signs recorded, 
most being topical (11% vs 4%).

DISCUSSION

�e �ndings merely de�ned baseline data on antibiotic 
prescribing behaviour during public holiday service. �ey were 
not generalisable because the study period was selective for 
public holidays and there was no di�erentiation of patients in 
terms of diagnosis or presenting complaints; the regression 
coe�cients therefore should not be used for predicting the 
odds of a patient being prescribed antibiotics. Comparison of 
�ndings with a study conducted on non-public holidays would 
reveal any di�erence in doctors’ prescribing behaviour. 
Another confounder could be patients’ health-seeking 
behaviour. 

Nevertheless, an advantage of the selective study period was the 
ability to compare behaviour between di�erent specialties. �e 
healthcare set-up was such that only on public holidays were 
acute cases served concurrently in the community by doctors of 
di�erent specialties; on other days, doctors from MHS, CHS, 
and the other health services attended to non-acute or selected 
cases only. In this study, there was no signi�cant association 
between specialty and frequency of antibiotic prescribing, thus 
partially justifying the involvement of the di�erent specialties 
for the public holiday service.

Recorded signs were explored instead of recorded diagnoses, 
because diagnosis coding using the International Classi�cation 
of Diseases (ICD)-10 codes could be non-speci�c or 
misleading. For example, a coughing patient with normal chest 
�ndings but with incidental pustular tonsillitis, fever, and neck 
lumps could be coded with “acute upper respiratory infection, 
unspeci�ed (J06.9)”. Analysis then would be more accurate if 
the positive signs were used instead of the coded diagnosis.

�e signi�cantly higher prescribing frequency of antibiotics by 
expatriates suggests possible di�erent training background, 
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the prescribing of antibiotics, or the actual presentation could 
had been worse than was recorded.

�e study suggests that amoxycillin was the most frequently 
prescribed antibiotics for tonsillopharyngeal in�ammation, 
and chloramphenicol for eye or conjunctival in�ammation. 
�ese call for two other discrete investigations: whether any 
antibiotics were appropriate in such cases, and whether the 
choices of antibiotics were appropriate.

�e absence of any data on physical examination �ndings on 
some patients who were prescribed antibiotics calls for 
improvement in doctors’ recording practices. It occurred more 
frequently with topical antibiotics, suggesting possible 
indiscriminate prescribing practice, perhaps as prophylaxis, and 
possible reluctance on the doctors’ part to record abnormal 
�ndings on skin or eye, if any, perhaps due to a need for more 
words or greater variety of words. It was also possible that they 
were prescribed at the end or after closure of consultations, in 
which case, re-opening notes or modifying entries, as required 
by the system, would be time- and e�ort-consuming, hence, 
the missing data.

Although assessment of appropriateness of each of the 
antibiotic prescriptions was beyond the scope of the study, 
those given to patients with only normal signs suggested likely 
inappropriateness. Prophylactic use would rarely be justi�ed in 
general practice, but group interview studies could reveal the 
underlying reasons.

CONCLUSION

�e study provided baseline data on frequency of antibiotic 
prescribing against various characteristics of doctors and 
patients. �e study identi�ed priority areas for research that 
may be important in minimising inappropriate prescribing of 
antibiotics: the use of antibiotics in the elderly, 
tonsillopharyngeal in�ammation, eye or conjunctival 
in�ammation, and some equivocal signs. It also uncovered areas 
for potential improvement in service: absence of recording of 
physical �ndings, and use of antibiotics in patients with normal 
signs only. While the �ndings are not generalisable, the 
revealing of the issues discussed should trigger heightened 
awareness of the need to assess antibiotic prescribing behaviour 
or induce self-evaluation of service amongst readers elsewhere, 
as inappropriate antibiotic prescribing is known to be a 
borderless problem.
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Table 1: Demographic data of doctors and patients 
 
 Variable Frequency, n(%) 

 
 
 

Number of 
consultations not 
prescribed antibiotics, 
n(%) 

Number of 
consultations 
prescribed 
antibiotics, n(%) 

Doctor's sex    
Male 30 (35) 9498 (48) 3363 (48) 

Female 55 (65) 10380 (52) 3604 (52) 
Doctor's seniority    

Medical officer 66 (78) 16827 (85) 5922 (85) 
Senior medical officer 17 (20) 2741 (14) 937 (13) 

Specialist 2 (2) 310 (2) 108 (2) 
Doctor's nationality    

Nationals 36 (42) 6567 (33) 2246 (32) 
Expatriates 49 (58) 13311 (67) 4721 (68) 

Doctor's specialty    
Outpatient services (OPS) 66 (78) 16151 (81) 5683 (82) 

Maternal health services (MHS) 11 (13) 2323 (12) 826 (12) 
Child health service (CHS) 4 (5) 963 (5) 284 (4) 

Other health services 4 (5) 441 (2) 174 (2) 
Doctor's prior duration of service in 
current post 

   

Less than five years (post started 
in 2010 or later) 

39 (46) 8338 (42) 2929 (42) 

5-10 years (post started within 
2005-2009) 

16 (19) 3351 (17) 1155 (17) 

More than 10 years (post stated 
before 2005) 

30 (35) 8189 (41) 2883 (41) 

Doctor's total work experience 
since graduation 

   

Less than five years (graduated in 
2010 or later) 

1 (1) 229 (1) 72 (1) 

5-10 years (graduated within 2005-
2009) 

18 (21) 3677 (18) 1244 (18) 

More than 10 years (graduated 
before 2005) 

66 (78) 15972 (80) 5651 (81) 

Total number of consultations by 
doctor 

   

0-25th percentile 23 (27) 2608 (13) 911 (13) 
26-50th percentile 20 (24) 3929 (20) 1368 (20) 
51-75th percentile 21 (25) 4945 (25) 1675 (24) 

76-100th percentile 21 (25) 8396 (42) 3013 (43) 
Type of clinic    

Flu clinic not relevant 12466 (63) 4227 (61) 
General clinic not relevant 7412 (37) 2740 (39) 

Patient's sex 
  

   

Male 12906 (48) 9685 (49) 3221 (46) 
Female 13939 (52) 10193 (51) 3746 (54) 

Doctor's age 
mean 43.8 +/- 9.9 yr, median 42.6yr 
Patient's age 
mean 24.1 +/- 17.7 yr, median 22.8yr 



ABSTRACT
Background: A service evaluation was conducted to identify 
any areas for improvement in antibiotic prescribing in the 
community, and to generate baseline data on antibiotic 
prescribing. 

Objectives of study:  To test whether the specified 
characteristics of community doctors and patients were 
significantly associated with increased prescribing frequency; 
to identify the most frequently prescribed antibiotics; and to 
identify the most frequently recorded positive signs in 
patients who had been prescribed antibiotics.

Methods: The study included all patients who were 
prescribed antibiotics at Bandar Seri Begawan Health 
Centre during public holidays. Study period was 12 months 
on characteristics of doctors and patients, and 1 month on 
types of antibiotics and recorded signs. Data was analyzed 
using Real Statistics software platforming on Microsoft Excel.

Results: 
Antibiotic prescribing was more frequent in expatriate 
doctors (p<0.001), general clinic (p<0.001), and older 
patients (p<0.001). The most frequently prescribed oral and 
topical antibiotics were amoxycillin (54%), and 
chloramphenicol (32%). The most frequently recorded 
positive signs in patients with oral and topical antibiotics 
were tonsillopharyngeal inflammation, and eye or 
conjunctival inflammation, respectively.

Conclusion:
The study recommends auditing of antibiotic prescribing in 
tonsillitis and eye or conjunctival inflammation, and 
improvement in other identified areas.

Keywords: 
Anti-bacterial agents; Community medicine; Health service 
evaluations; Inappropriate prescriptions; Physician's 
practice patterns
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INTRODUCTION

Widespread and inappropriate use of antibiotics can lead to 
antibiotic resistance, a problem that was initially con�ned to 
hospitals, but is becoming increasingly prevalent in the 

community, world-wide.1,2 Infections caused by resistant 
bacteria often are di�cult to treat, and can result in prolonged 
illness, higher health-care expenditures, and a greater risk of 
death.2

�e rate of antibiotic prescribing is known to vary amongst 
physicians, possibly due to di�erences in background training3 
and practice experience.3 Characteristics of doctors that have 
been signi�cantly associated with higher frequency of antibiotic 
prescribing are: male,4,5, older age,4,6 overseas quali�cation,4 and 
more years in practice.7 However, there are other studies that 
have reported no signi�cant association with sex,6,8 age,8 nor 
years in practice.8

Male patients have been signi�cantly associated with higher 
frequency of being prescribed antibiotics.6 Older ages have also 
been similarly associated,9 but the converse was found in other 
studies.6,10 Yet another study found concurrent highest rates in 
children and the elderly.11 Regional variation in prescribing 
frequency of antibiotics has been reported.4,12 A study associated 
the highest frequency with the patient age-group of above 80 
years in a Northern European county, but the same study 
associated it with the patient age-group of 0-9 years in a 
Southern European province.12 �e association between 
antibiotic prescribing frequency, and patient’s sex,13,14 age13,14 
and race14 were reported as insigni�cant in other studies. 

In countries where antibiotics are only available on prescription, 
the role of doctors are pivotal in minimising inappropriate 
antibiotic use. Healthcare institutions should monitor and 
reinforce the need for discriminate antibiotic prescribing 
especially amongst doctors and patients bearing characteristics 
that have been associated with its increased prescribing 
frequency. Also important would be conducting audits on 
appropriateness of antibiotic prescribing in the most common 
illnesses for which antibiotics are prescribed. Unfavourable 
�ndings would indicate the need for re-education on proper 
management of the illnesses.

In Brunei Darussalam, community prescription of antibiotics 
come from either government-run health centres or private 
clinics. In Brunei-Muara District, the most densely populated 
district, all the government-run health centres are closed on 
public holidays except the Bandar Seri Begawan Health Centre, 
which is located in the capital. �e public-holiday service 
operates on a walk-in basis for acute health-related problems. 
Doctors delivering the service are on a rotation roster, and come 
from mutually exclusive non-hospital-based specialties: 
outpatient services (OPS), maternal health services (MHS), 
child health services (CHS), and other health services. �e latter 
refers to permanent job descriptions that do not comprise 
consulting patients in an outpatient setting for the majority of 
their working hours, but are occasionally involved in such a 
task. At the health centre, patients are allocated to either the “�u 

clinic” or “general clinic”. Patients whose chief complaints were 
symptoms suggestive of respiratory tract infection were 
registered under the �u clinic, and those with any other 
symptoms, under the general clinic. Allocation of clinics was 
determined at the screening desk at the point of entry to the 
building, sta�ed by trained nurses. Doctors were assigned to 
either of the clinics randomly, although doctors from MHS and 
CHS tended to serve only at the �u clinic.

A service evaluation was conducted to evaluate the prescribing 
behaviour of community doctors during public holidays at 
Bandar Seri Begawan Health Centre, to generate baseline data 
which has been lacking, with which future studies could 
compare, and to uncover any areas for potential improvement 
in the service.

Speci�c objectives were:
i) to establish whether the speci�ed characteristics of 
community doctors and patients in this study were associated 
with increased prescribing frequency of antibiotics;
ii) to identify the most frequently prescribed antibiotics in the 
community during public holidays; and
iii) to identify the most frequently recorded positive signs in 
patients who had been prescribed antibiotics in the 
community during public holidays.

METHODS

�e study was retrospective and observational, conducted by 
only one researcher, to eliminate inter-observer errors. �e study 
population was all patients who had registered for doctor 
consultation or other services at Bandar Seri Begawan Health 
Centre during public holidays. Public holidays were Fridays, 
Sundays, and other national holidays occurring on other days of 
the week. �e study did not include non-public holidays due to 
practical reasons. �e study period for data on characteristics of 
doctors and patients was 12 months, from July 2014 to June 
2015. For expediency, the study period for data on the most 
frequently prescribed antibiotics and on recorded positive signs 
was one month, randomly selected at May 2015. �e study 
included only consultations in which antibiotics of any route 
had been prescribed. Consultations within the �rst three 
months of a doctor’s service in any specialty, if occurring during 
the study period, were excluded to minimise possible in�uence 
on behaviour from the previous post. Patients who registered for 
nursing services only (such as for wound care), or who left 
without any doctor consultation taking place were excluded. 
Where a patient had been registered to both the �u clinic and 
general clinic at the same visit but only went for consultation in 
one of the clinics, the non-consultation registration was 
excluded. 

Using the search function of the computerised health record 
system, “Bru-HIMS”, a list of all patients who had been 
registered for a visit on each of the holidays (“List Of OPD 
Visits”) was generated. �en, the “Drug Usage By Source” 
report was generated to identify the types of antibiotics 
prescribed and to whom each had been prescribed. �e same 

system was then used to access the record of each of the 
prescriptions. �e reports were generated in Excel format, from 
which various data of interest were extracted: the total number 
of consultations and number of consultations with antibiotic 
prescription on each of the holidays; type of clinic; identity of 
the doctor for each of the consultations; and demographic 
details of the patients.

Data on doctor and patient characteristics were analyzed to 
determine any signi�cant association with antibiotic prescribing 
frequency. Analysis was by binary logistic regression, using 
Microsoft Excel functions augmented by the Real Statistics 
Resource Pack software [Release 4.3; Copyright (2013 – 2015) 
Charles Zaiontz; www.real-statistics.com]. �e software 
employed Newton’s method for analysis, with an alpha level of 
0.05, and classi�cation cuto� level of 0.5. �ere were 11 
regressors (doctor’s sex, age, seniority, nationality, specialty, 
prior duration of service in current post, prior duration of 
service since graduation, total number of consultations by 
doctor in study period; type of clinic; and patient’s sex and age), 
with six interaction terms. Categorical variables were coded 
using numeric forms.

Interactions were suspected between “prior duration of service 
in current post”, “prior duration of service since graduation”, 
and “doctor’s age”. It was thought that both durations, at least 
the latter, would likely be proportional to age. Interaction terms 
included combinations of any two of the variables, and all three 
together. Another suspected interaction was between “total 
number of consultations by doctor in study period” and “type of 
clinic”, as it was thought that doctors who served at the �u clinic 
were likely to have seen more patients than those who served at 
the general clinic, due to the relatively less complex nature in the 
management of �u and, hence, higher turnover rates. As doctors 
from MHS and CHS were often placed in the �u clinic, another 
interaction term was generated for “doctor’s specialty” and “type 
of clinic”.

In the analysis of positive signs, these were �rst transcribed using 
the exact phrases. Di�erent phrases bearing the same underlying 
meaning were then grouped together, to generate several 
standardised terms. It was possible for a patient to have more 
than one positive sign, and recorded so. However, a positive sign 
such as eczematous lesion that was present at di�erent sites was 
counted once. In patients with both positive and normal signs 
recorded, only the positive signs were transcribed.

Names of doctors and patients were analyzed with 
alpha-numeric codes. �ere was no con�ict of interest, and no 
�nancial grant was involved in the study. �e local research 
ethics committee was consulted, and no review by the 
committee was made. Exemption was justi�able by virtue of the 
study being a service evaluation,15  and taking into consideration 
the ethical principles outlined in the World Medical Association 
Declaration of Helsinki.16 

RESULTS
�ere were 120 holidays in the 12-month study period, 

served by 85 doctors. From the total of 30,083 registration, 
only 26,845 (89%) were eligible for analysis. Most of the 
excluded patients were consulted by trainee doctors, all of 
whom had not spent more than three months at any one time 
during the study period, or had received nursing services only. 
�e number of patients included exceeded the recommended 

minimum sample size in this study; the minimum was 100 
patients, using the work of Peduzzi et al17 as the guideline. 
Antibiotics were prescribed in 6,967 (26%) of the included 
consultations. Demographics of doctors and patients are shown 
in Table 1.

Most of the antibiotics were prescribed by doctors who were 
female (52%), were medical o�cers (85%), were expatriates 
(68%), were from OPS (82%), had worked in their specialty 
for less than �ve years (42%), had graduated more than ten 
years earlier (81%), and had attended to more than 75th 
percentile of the total number of patients included in the study 
(43%). Most of the antibiotic prescriptions were from the �u 
clinic (61%), and given to female patients (54%).

�e association was only signi�cant for doctor's nationality 
(p<0.001), type of clinic (p<0.001), and patient's age 
(p<0.001) (Table 2). �e odds of being prescribed antibiotics 
were 38% more likely with expatriates than local doctors, 62% 
more likely in the general clinic, and increased by 1% for every 
additional year of age in patients. �e only signi�cant 
interaction was between type of clinic and total number of 
consultations by doctor (p<0.001) (Table 2).

�e model chi-square statistic was 2000 with 17 degrees of 
freedom, and the model with 11 independent variables and 6 
interaction terms was signi�cant compared to a model without 
(p=0).

�ere were 771 consultations with antibiotic prescriptions in 
the one-month study period for signs and variety of antibiotics 
(Tables 3 and 4). �e most frequently prescribed oral and 
topical antibiotics were amoxycillin (54%), and 
chloramphenicol 0.5% eye drop (32%) respectively.

�e top three most frequently recorded positive signs in 
patients who had been prescribed oral antibiotics were 
tonsillopharyngeal in�ammation, fever, and other local 
in�ammation (including abscesses). �ose for topical 
antibiotics were eye or conjunctival in�ammation, eyelid 
in�ammation, and other local in�ammation.

ANTIBIOTIC PRESCRIBING BEHAVIOUR IN THE COMMUNITY: A SERVICE EVALUATION

                           

 

T  H   E     S  I   N   G  A   P  O   R   E     F  A   M  I  L  Y    P  H  Y   S  I  C   I  A  N    V O  L  4 2(3) J U L - S E P  2 0 1 6  :  104

di�erent rationales used when deciding to prescribe antibiotics, 
or higher sensitivity to detecting abnormal signs. It does not 
imply higher frequency of inappropriate prescribing; the study 
only identi�es the doctor's nationality as a key variable in 
future studies on appropriateness of antibiotic prescribing.

Antibiotic prescribing was signi�cantly more frequent in the 
general clinic, suggesting a signi�cantly higher prescribing 
frequency to patients who presented with anything but �u. �e 
study did not segregate between clinic types on the analysis of 
type of antibiotics prescribed against signs recorded (Tables 3 
and 4), so the most common presentations in general clinic for 
which antibiotics were prescribed cannot be identi�ed. Its 
signi�cant interaction with total number of consultations 
suggests that the e�ect of clinic type was di�erent at di�erent 
values of the total number of consultations. �is is di�cult to 
explain as the latter alone did not have a signi�cant association 
with frequency of antibiotic prescribing.

�e signi�cantly higher prescribing frequency of antibiotics to 
older patients suggests a lower threshold for prescribing 
antibiotics to them, whether appropriate or not, and/or that 
they were more ill at presentation. �e elderly population is 
more susceptible to infection,18 but inappropriate use of 
antibiotics would result in the additional risk of exposure to 
drug-resistant micro-organisms. Doctors should be 
discouraged from prescribing antibiotics to the elderly merely 
based on their ages. 
While the study period for exploring recorded positive signs 
was short, thereby a�ecting accuracy, it was felt that the 
identity, rather than the relative position, of the top three signs 
would remain unchanged even if the period were longer. �e 
study recommends evaluating inappropriate antibiotic 
prescribing in the most frequently recorded positive signs: 
tonsillopharyngeal in�ammation; eye, eyelid or conjunctival 
in�ammation; and other local in�ammation (including 
abscesses).

�e use of antibiotics in burns (Table 3), and subconjunctival 
haemorrhage (Table 4), as revealed by the study, is often not 
indicated,19,20 and therefore calls for improvement in 
evidence-based practice. However, they could have merely 
co-existed with other more signi�cant signs which indicated 

�ere were 176 (23%) prescriptions of oral and topical 
antibiotics given to patients with only normal signs, most being 
oral (30% vs 5%). Overall, there were 48 (6%) antibiotic 
prescriptions given to patients without any signs recorded, 
most being topical (11% vs 4%).

DISCUSSION

�e �ndings merely de�ned baseline data on antibiotic 
prescribing behaviour during public holiday service. �ey were 
not generalisable because the study period was selective for 
public holidays and there was no di�erentiation of patients in 
terms of diagnosis or presenting complaints; the regression 
coe�cients therefore should not be used for predicting the 
odds of a patient being prescribed antibiotics. Comparison of 
�ndings with a study conducted on non-public holidays would 
reveal any di�erence in doctors’ prescribing behaviour. 
Another confounder could be patients’ health-seeking 
behaviour. 

Nevertheless, an advantage of the selective study period was the 
ability to compare behaviour between di�erent specialties. �e 
healthcare set-up was such that only on public holidays were 
acute cases served concurrently in the community by doctors of 
di�erent specialties; on other days, doctors from MHS, CHS, 
and the other health services attended to non-acute or selected 
cases only. In this study, there was no signi�cant association 
between specialty and frequency of antibiotic prescribing, thus 
partially justifying the involvement of the di�erent specialties 
for the public holiday service.

Recorded signs were explored instead of recorded diagnoses, 
because diagnosis coding using the International Classi�cation 
of Diseases (ICD)-10 codes could be non-speci�c or 
misleading. For example, a coughing patient with normal chest 
�ndings but with incidental pustular tonsillitis, fever, and neck 
lumps could be coded with “acute upper respiratory infection, 
unspeci�ed (J06.9)”. Analysis then would be more accurate if 
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the prescribing of antibiotics, or the actual presentation could 
had been worse than was recorded.

�e study suggests that amoxycillin was the most frequently 
prescribed antibiotics for tonsillopharyngeal in�ammation, 
and chloramphenicol for eye or conjunctival in�ammation. 
�ese call for two other discrete investigations: whether any 
antibiotics were appropriate in such cases, and whether the 
choices of antibiotics were appropriate.

�e absence of any data on physical examination �ndings on 
some patients who were prescribed antibiotics calls for 
improvement in doctors’ recording practices. It occurred more 
frequently with topical antibiotics, suggesting possible 
indiscriminate prescribing practice, perhaps as prophylaxis, and 
possible reluctance on the doctors’ part to record abnormal 
�ndings on skin or eye, if any, perhaps due to a need for more 
words or greater variety of words. It was also possible that they 
were prescribed at the end or after closure of consultations, in 
which case, re-opening notes or modifying entries, as required 
by the system, would be time- and e�ort-consuming, hence, 
the missing data.

Although assessment of appropriateness of each of the 
antibiotic prescriptions was beyond the scope of the study, 
those given to patients with only normal signs suggested likely 
inappropriateness. Prophylactic use would rarely be justi�ed in 
general practice, but group interview studies could reveal the 
underlying reasons.

CONCLUSION

�e study provided baseline data on frequency of antibiotic 
prescribing against various characteristics of doctors and 
patients. �e study identi�ed priority areas for research that 
may be important in minimising inappropriate prescribing of 
antibiotics: the use of antibiotics in the elderly, 
tonsillopharyngeal in�ammation, eye or conjunctival 
in�ammation, and some equivocal signs. It also uncovered areas 
for potential improvement in service: absence of recording of 
physical �ndings, and use of antibiotics in patients with normal 
signs only. While the �ndings are not generalisable, the 
revealing of the issues discussed should trigger heightened 
awareness of the need to assess antibiotic prescribing behaviour 
or induce self-evaluation of service amongst readers elsewhere, 
as inappropriate antibiotic prescribing is known to be a 
borderless problem.
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Coefficient 

b 
Standard 

error Wald p-value exp(b) lower upper 
Intercept -0.352 1.15 0.0938 0.759 0.704   
Independent variables 
 
Doctor's sex -0.0702 0.0360 3.81 0.0511 0.932 0.869 1.00 
Doctor's age -0.0293 0.0341 0.735 0.391 0.971 0.908 1.04 
Doctor's seniority 0.00103 0.0555 0.000342 0.985 1.00 0.898 1.12 
Doctor's nationality 0.321 0.0717 20.0 7.62E-06 1.38 1.20 1.59 
Doctor's speciality -0.0258 0.0578 0.200 0.655 0.975 0.870 1.09 
Doctor's prior duration of 
service in current post 1.03 2.42 0.181 0.670 2.80 0.0243 323 
Doctor's total work 
experience since graduation -0.804 0.594 1.83 0.176 0.447 0.140 1.43 
Total number of 
consultations by doctor 3.24E-05 4.34E-05 0.558 0.455 1.00 1.00 1.00 
Type of clinic -0.959 0.144 44.4 2.65E-11 0.383 0.289 0.508 
Patient's sex 0.0348 0.0291 1.43 0.232 1.04 0.978 1.10 
Patient's age 0.00542 0.000829 42.6 6.63E-11 1.01 1.00 1.01 
Interactions 
 
Doctor's specialty * Type of 
clinic 0.130 0.0692 3.53 0.0603 1.14 0.994 1.30 
Doctor's prior duration of 
service in current post * 
Doctor's total work 
experience since graduation -0.266 1.22 0.0476 0.827 0.766 0.0700 8.39 
Doctor's prior duration of 
service in current post * 
Doctor's age -0.0321 0.0731 0.193 0.660 0.968 0.839 1.12 
Doctor's total work 
experience since graduation 
* Doctor's age 0.0223 0.0173 1.68 0.195 1.02 0.989 1.06 
Total number of 
consultations by doctor * 
Type of clinic 0.00053 4.34E-05 149 2.98E-34 1.00 1.00 1.00 
Doctor's prior duration of 
service in current post * 
Doctor's total work 
experience since graduation 
* Doctor's age 0.0106 0.0367 0.0840 0.772 1.01 0.941 1.09 

 

Table 2: Results of Binary Logistic Regression. Values rounded to 3 significant figures where 
applicable.  



ABSTRACT
Background: A service evaluation was conducted to identify 
any areas for improvement in antibiotic prescribing in the 
community, and to generate baseline data on antibiotic 
prescribing. 

Objectives of study:  To test whether the specified 
characteristics of community doctors and patients were 
significantly associated with increased prescribing frequency; 
to identify the most frequently prescribed antibiotics; and to 
identify the most frequently recorded positive signs in 
patients who had been prescribed antibiotics.

Methods: The study included all patients who were 
prescribed antibiotics at Bandar Seri Begawan Health 
Centre during public holidays. Study period was 12 months 
on characteristics of doctors and patients, and 1 month on 
types of antibiotics and recorded signs. Data was analyzed 
using Real Statistics software platforming on Microsoft Excel.

Results: 
Antibiotic prescribing was more frequent in expatriate 
doctors (p<0.001), general clinic (p<0.001), and older 
patients (p<0.001). The most frequently prescribed oral and 
topical antibiotics were amoxycillin (54%), and 
chloramphenicol (32%). The most frequently recorded 
positive signs in patients with oral and topical antibiotics 
were tonsillopharyngeal inflammation, and eye or 
conjunctival inflammation, respectively.

Conclusion:
The study recommends auditing of antibiotic prescribing in 
tonsillitis and eye or conjunctival inflammation, and 
improvement in other identified areas.

Keywords: 
Anti-bacterial agents; Community medicine; Health service 
evaluations; Inappropriate prescriptions; Physician's 
practice patterns
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INTRODUCTION

Widespread and inappropriate use of antibiotics can lead to 
antibiotic resistance, a problem that was initially con�ned to 
hospitals, but is becoming increasingly prevalent in the 

community, world-wide.1,2 Infections caused by resistant 
bacteria often are di�cult to treat, and can result in prolonged 
illness, higher health-care expenditures, and a greater risk of 
death.2

�e rate of antibiotic prescribing is known to vary amongst 
physicians, possibly due to di�erences in background training3 
and practice experience.3 Characteristics of doctors that have 
been signi�cantly associated with higher frequency of antibiotic 
prescribing are: male,4,5, older age,4,6 overseas quali�cation,4 and 
more years in practice.7 However, there are other studies that 
have reported no signi�cant association with sex,6,8 age,8 nor 
years in practice.8

Male patients have been signi�cantly associated with higher 
frequency of being prescribed antibiotics.6 Older ages have also 
been similarly associated,9 but the converse was found in other 
studies.6,10 Yet another study found concurrent highest rates in 
children and the elderly.11 Regional variation in prescribing 
frequency of antibiotics has been reported.4,12 A study associated 
the highest frequency with the patient age-group of above 80 
years in a Northern European county, but the same study 
associated it with the patient age-group of 0-9 years in a 
Southern European province.12 �e association between 
antibiotic prescribing frequency, and patient’s sex,13,14 age13,14 
and race14 were reported as insigni�cant in other studies. 

In countries where antibiotics are only available on prescription, 
the role of doctors are pivotal in minimising inappropriate 
antibiotic use. Healthcare institutions should monitor and 
reinforce the need for discriminate antibiotic prescribing 
especially amongst doctors and patients bearing characteristics 
that have been associated with its increased prescribing 
frequency. Also important would be conducting audits on 
appropriateness of antibiotic prescribing in the most common 
illnesses for which antibiotics are prescribed. Unfavourable 
�ndings would indicate the need for re-education on proper 
management of the illnesses.

In Brunei Darussalam, community prescription of antibiotics 
come from either government-run health centres or private 
clinics. In Brunei-Muara District, the most densely populated 
district, all the government-run health centres are closed on 
public holidays except the Bandar Seri Begawan Health Centre, 
which is located in the capital. �e public-holiday service 
operates on a walk-in basis for acute health-related problems. 
Doctors delivering the service are on a rotation roster, and come 
from mutually exclusive non-hospital-based specialties: 
outpatient services (OPS), maternal health services (MHS), 
child health services (CHS), and other health services. �e latter 
refers to permanent job descriptions that do not comprise 
consulting patients in an outpatient setting for the majority of 
their working hours, but are occasionally involved in such a 
task. At the health centre, patients are allocated to either the “�u 

clinic” or “general clinic”. Patients whose chief complaints were 
symptoms suggestive of respiratory tract infection were 
registered under the �u clinic, and those with any other 
symptoms, under the general clinic. Allocation of clinics was 
determined at the screening desk at the point of entry to the 
building, sta�ed by trained nurses. Doctors were assigned to 
either of the clinics randomly, although doctors from MHS and 
CHS tended to serve only at the �u clinic.

A service evaluation was conducted to evaluate the prescribing 
behaviour of community doctors during public holidays at 
Bandar Seri Begawan Health Centre, to generate baseline data 
which has been lacking, with which future studies could 
compare, and to uncover any areas for potential improvement 
in the service.

Speci�c objectives were:
i) to establish whether the speci�ed characteristics of 
community doctors and patients in this study were associated 
with increased prescribing frequency of antibiotics;
ii) to identify the most frequently prescribed antibiotics in the 
community during public holidays; and
iii) to identify the most frequently recorded positive signs in 
patients who had been prescribed antibiotics in the 
community during public holidays.

METHODS

�e study was retrospective and observational, conducted by 
only one researcher, to eliminate inter-observer errors. �e study 
population was all patients who had registered for doctor 
consultation or other services at Bandar Seri Begawan Health 
Centre during public holidays. Public holidays were Fridays, 
Sundays, and other national holidays occurring on other days of 
the week. �e study did not include non-public holidays due to 
practical reasons. �e study period for data on characteristics of 
doctors and patients was 12 months, from July 2014 to June 
2015. For expediency, the study period for data on the most 
frequently prescribed antibiotics and on recorded positive signs 
was one month, randomly selected at May 2015. �e study 
included only consultations in which antibiotics of any route 
had been prescribed. Consultations within the �rst three 
months of a doctor’s service in any specialty, if occurring during 
the study period, were excluded to minimise possible in�uence 
on behaviour from the previous post. Patients who registered for 
nursing services only (such as for wound care), or who left 
without any doctor consultation taking place were excluded. 
Where a patient had been registered to both the �u clinic and 
general clinic at the same visit but only went for consultation in 
one of the clinics, the non-consultation registration was 
excluded. 

Using the search function of the computerised health record 
system, “Bru-HIMS”, a list of all patients who had been 
registered for a visit on each of the holidays (“List Of OPD 
Visits”) was generated. �en, the “Drug Usage By Source” 
report was generated to identify the types of antibiotics 
prescribed and to whom each had been prescribed. �e same 

system was then used to access the record of each of the 
prescriptions. �e reports were generated in Excel format, from 
which various data of interest were extracted: the total number 
of consultations and number of consultations with antibiotic 
prescription on each of the holidays; type of clinic; identity of 
the doctor for each of the consultations; and demographic 
details of the patients.

Data on doctor and patient characteristics were analyzed to 
determine any signi�cant association with antibiotic prescribing 
frequency. Analysis was by binary logistic regression, using 
Microsoft Excel functions augmented by the Real Statistics 
Resource Pack software [Release 4.3; Copyright (2013 – 2015) 
Charles Zaiontz; www.real-statistics.com]. �e software 
employed Newton’s method for analysis, with an alpha level of 
0.05, and classi�cation cuto� level of 0.5. �ere were 11 
regressors (doctor’s sex, age, seniority, nationality, specialty, 
prior duration of service in current post, prior duration of 
service since graduation, total number of consultations by 
doctor in study period; type of clinic; and patient’s sex and age), 
with six interaction terms. Categorical variables were coded 
using numeric forms.

Interactions were suspected between “prior duration of service 
in current post”, “prior duration of service since graduation”, 
and “doctor’s age”. It was thought that both durations, at least 
the latter, would likely be proportional to age. Interaction terms 
included combinations of any two of the variables, and all three 
together. Another suspected interaction was between “total 
number of consultations by doctor in study period” and “type of 
clinic”, as it was thought that doctors who served at the �u clinic 
were likely to have seen more patients than those who served at 
the general clinic, due to the relatively less complex nature in the 
management of �u and, hence, higher turnover rates. As doctors 
from MHS and CHS were often placed in the �u clinic, another 
interaction term was generated for “doctor’s specialty” and “type 
of clinic”.

In the analysis of positive signs, these were �rst transcribed using 
the exact phrases. Di�erent phrases bearing the same underlying 
meaning were then grouped together, to generate several 
standardised terms. It was possible for a patient to have more 
than one positive sign, and recorded so. However, a positive sign 
such as eczematous lesion that was present at di�erent sites was 
counted once. In patients with both positive and normal signs 
recorded, only the positive signs were transcribed.

Names of doctors and patients were analyzed with 
alpha-numeric codes. �ere was no con�ict of interest, and no 
�nancial grant was involved in the study. �e local research 
ethics committee was consulted, and no review by the 
committee was made. Exemption was justi�able by virtue of the 
study being a service evaluation,15  and taking into consideration 
the ethical principles outlined in the World Medical Association 
Declaration of Helsinki.16 

RESULTS
�ere were 120 holidays in the 12-month study period, 

served by 85 doctors. From the total of 30,083 registration, 
only 26,845 (89%) were eligible for analysis. Most of the 
excluded patients were consulted by trainee doctors, all of 
whom had not spent more than three months at any one time 
during the study period, or had received nursing services only. 
�e number of patients included exceeded the recommended 

minimum sample size in this study; the minimum was 100 
patients, using the work of Peduzzi et al17 as the guideline. 
Antibiotics were prescribed in 6,967 (26%) of the included 
consultations. Demographics of doctors and patients are shown 
in Table 1.

Most of the antibiotics were prescribed by doctors who were 
female (52%), were medical o�cers (85%), were expatriates 
(68%), were from OPS (82%), had worked in their specialty 
for less than �ve years (42%), had graduated more than ten 
years earlier (81%), and had attended to more than 75th 
percentile of the total number of patients included in the study 
(43%). Most of the antibiotic prescriptions were from the �u 
clinic (61%), and given to female patients (54%).

�e association was only signi�cant for doctor's nationality 
(p<0.001), type of clinic (p<0.001), and patient's age 
(p<0.001) (Table 2). �e odds of being prescribed antibiotics 
were 38% more likely with expatriates than local doctors, 62% 
more likely in the general clinic, and increased by 1% for every 
additional year of age in patients. �e only signi�cant 
interaction was between type of clinic and total number of 
consultations by doctor (p<0.001) (Table 2).

�e model chi-square statistic was 2000 with 17 degrees of 
freedom, and the model with 11 independent variables and 6 
interaction terms was signi�cant compared to a model without 
(p=0).

�ere were 771 consultations with antibiotic prescriptions in 
the one-month study period for signs and variety of antibiotics 
(Tables 3 and 4). �e most frequently prescribed oral and 
topical antibiotics were amoxycillin (54%), and 
chloramphenicol 0.5% eye drop (32%) respectively.

�e top three most frequently recorded positive signs in 
patients who had been prescribed oral antibiotics were 
tonsillopharyngeal in�ammation, fever, and other local 
in�ammation (including abscesses). �ose for topical 
antibiotics were eye or conjunctival in�ammation, eyelid 
in�ammation, and other local in�ammation.

T  H   E     S  I   N   G  A   P  O   R   E     F  A   M  I  L  Y    P  H  Y   S  I  C   I  A  N    V O  L  4 2(3) J U L - S E P  2 0 1 6  :  105

di�erent rationales used when deciding to prescribe antibiotics, 
or higher sensitivity to detecting abnormal signs. It does not 
imply higher frequency of inappropriate prescribing; the study 
only identi�es the doctor's nationality as a key variable in 
future studies on appropriateness of antibiotic prescribing.

Antibiotic prescribing was signi�cantly more frequent in the 
general clinic, suggesting a signi�cantly higher prescribing 
frequency to patients who presented with anything but �u. �e 
study did not segregate between clinic types on the analysis of 
type of antibiotics prescribed against signs recorded (Tables 3 
and 4), so the most common presentations in general clinic for 
which antibiotics were prescribed cannot be identi�ed. Its 
signi�cant interaction with total number of consultations 
suggests that the e�ect of clinic type was di�erent at di�erent 
values of the total number of consultations. �is is di�cult to 
explain as the latter alone did not have a signi�cant association 
with frequency of antibiotic prescribing.

�e signi�cantly higher prescribing frequency of antibiotics to 
older patients suggests a lower threshold for prescribing 
antibiotics to them, whether appropriate or not, and/or that 
they were more ill at presentation. �e elderly population is 
more susceptible to infection,18 but inappropriate use of 
antibiotics would result in the additional risk of exposure to 
drug-resistant micro-organisms. Doctors should be 
discouraged from prescribing antibiotics to the elderly merely 
based on their ages. 
While the study period for exploring recorded positive signs 
was short, thereby a�ecting accuracy, it was felt that the 
identity, rather than the relative position, of the top three signs 
would remain unchanged even if the period were longer. �e 
study recommends evaluating inappropriate antibiotic 
prescribing in the most frequently recorded positive signs: 
tonsillopharyngeal in�ammation; eye, eyelid or conjunctival 
in�ammation; and other local in�ammation (including 
abscesses).

�e use of antibiotics in burns (Table 3), and subconjunctival 
haemorrhage (Table 4), as revealed by the study, is often not 
indicated,19,20 and therefore calls for improvement in 
evidence-based practice. However, they could have merely 
co-existed with other more signi�cant signs which indicated 

�ere were 176 (23%) prescriptions of oral and topical 
antibiotics given to patients with only normal signs, most being 
oral (30% vs 5%). Overall, there were 48 (6%) antibiotic 
prescriptions given to patients without any signs recorded, 
most being topical (11% vs 4%).

DISCUSSION

�e �ndings merely de�ned baseline data on antibiotic 
prescribing behaviour during public holiday service. �ey were 
not generalisable because the study period was selective for 
public holidays and there was no di�erentiation of patients in 
terms of diagnosis or presenting complaints; the regression 
coe�cients therefore should not be used for predicting the 
odds of a patient being prescribed antibiotics. Comparison of 
�ndings with a study conducted on non-public holidays would 
reveal any di�erence in doctors’ prescribing behaviour. 
Another confounder could be patients’ health-seeking 
behaviour. 

Nevertheless, an advantage of the selective study period was the 
ability to compare behaviour between di�erent specialties. �e 
healthcare set-up was such that only on public holidays were 
acute cases served concurrently in the community by doctors of 
di�erent specialties; on other days, doctors from MHS, CHS, 
and the other health services attended to non-acute or selected 
cases only. In this study, there was no signi�cant association 
between specialty and frequency of antibiotic prescribing, thus 
partially justifying the involvement of the di�erent specialties 
for the public holiday service.

Recorded signs were explored instead of recorded diagnoses, 
because diagnosis coding using the International Classi�cation 
of Diseases (ICD)-10 codes could be non-speci�c or 
misleading. For example, a coughing patient with normal chest 
�ndings but with incidental pustular tonsillitis, fever, and neck 
lumps could be coded with “acute upper respiratory infection, 
unspeci�ed (J06.9)”. Analysis then would be more accurate if 
the positive signs were used instead of the coded diagnosis.

�e signi�cantly higher prescribing frequency of antibiotics by 
expatriates suggests possible di�erent training background, 
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the prescribing of antibiotics, or the actual presentation could 
had been worse than was recorded.

�e study suggests that amoxycillin was the most frequently 
prescribed antibiotics for tonsillopharyngeal in�ammation, 
and chloramphenicol for eye or conjunctival in�ammation. 
�ese call for two other discrete investigations: whether any 
antibiotics were appropriate in such cases, and whether the 
choices of antibiotics were appropriate.

�e absence of any data on physical examination �ndings on 
some patients who were prescribed antibiotics calls for 
improvement in doctors’ recording practices. It occurred more 
frequently with topical antibiotics, suggesting possible 
indiscriminate prescribing practice, perhaps as prophylaxis, and 
possible reluctance on the doctors’ part to record abnormal 
�ndings on skin or eye, if any, perhaps due to a need for more 
words or greater variety of words. It was also possible that they 
were prescribed at the end or after closure of consultations, in 
which case, re-opening notes or modifying entries, as required 
by the system, would be time- and e�ort-consuming, hence, 
the missing data.

Although assessment of appropriateness of each of the 
antibiotic prescriptions was beyond the scope of the study, 
those given to patients with only normal signs suggested likely 
inappropriateness. Prophylactic use would rarely be justi�ed in 
general practice, but group interview studies could reveal the 
underlying reasons.

CONCLUSION

�e study provided baseline data on frequency of antibiotic 
prescribing against various characteristics of doctors and 
patients. �e study identi�ed priority areas for research that 
may be important in minimising inappropriate prescribing of 
antibiotics: the use of antibiotics in the elderly, 
tonsillopharyngeal in�ammation, eye or conjunctival 
in�ammation, and some equivocal signs. It also uncovered areas 
for potential improvement in service: absence of recording of 
physical �ndings, and use of antibiotics in patients with normal 
signs only. While the �ndings are not generalisable, the 
revealing of the issues discussed should trigger heightened 
awareness of the need to assess antibiotic prescribing behaviour 
or induce self-evaluation of service amongst readers elsewhere, 
as inappropriate antibiotic prescribing is known to be a 
borderless problem.
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Table 3. Recorded signs In patients prescribed oral antibiotics
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Amoxycillin 
 

295 50 76 10 11 6 1 6 1 15 3 1 2 2 134 15

Azithromycin 
 

3 1 1            2  

Co-amoxiclav 
 

202 24 37 10 55 19 14 8 8 21 5 10  2 23 7 

Cefalexin 
 

16  5 2 1 1 2   3 2 6     

Cefuroxime 
 

10 2 2       2 2 2 
 

  2  

Ciprofloxacin 
 

4 1          1   2  

Metronidazole 
 

4    2  1       1 1  

Doxycycline 
 

2          1 1    1 

Erythromycin 
 

7 1 3 2 1          1  

Flucloxacillin 
 

4    4  1          

Total 547 79 124 24 74 26 19 14 9 41 13 21 2 5 165 23 

Table 4. Recorded Signs In Patients Prescribed Topical Antibiotics
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Betamethasone-
neomycin 
eye/ear drop 

1      1          

Chloramphenicol 
5% ear drop 

10      3 4 1 1     1  

Chloramphenicol 
0.5% eye drop 

71 40 1 20  12         2 8 

Chloramphenicol 
1% eye ointment 

11 4  6  1          1 

Dexamethasone 
& framycetin & 
gramicidin 
eye/ear drop 

1      1          



ABSTRACT
Background: A service evaluation was conducted to identify 
any areas for improvement in antibiotic prescribing in the 
community, and to generate baseline data on antibiotic 
prescribing. 

Objectives of study:  To test whether the specified 
characteristics of community doctors and patients were 
significantly associated with increased prescribing frequency; 
to identify the most frequently prescribed antibiotics; and to 
identify the most frequently recorded positive signs in 
patients who had been prescribed antibiotics.

Methods: The study included all patients who were 
prescribed antibiotics at Bandar Seri Begawan Health 
Centre during public holidays. Study period was 12 months 
on characteristics of doctors and patients, and 1 month on 
types of antibiotics and recorded signs. Data was analyzed 
using Real Statistics software platforming on Microsoft Excel.

Results: 
Antibiotic prescribing was more frequent in expatriate 
doctors (p<0.001), general clinic (p<0.001), and older 
patients (p<0.001). The most frequently prescribed oral and 
topical antibiotics were amoxycillin (54%), and 
chloramphenicol (32%). The most frequently recorded 
positive signs in patients with oral and topical antibiotics 
were tonsillopharyngeal inflammation, and eye or 
conjunctival inflammation, respectively.

Conclusion:
The study recommends auditing of antibiotic prescribing in 
tonsillitis and eye or conjunctival inflammation, and 
improvement in other identified areas.

Keywords: 
Anti-bacterial agents; Community medicine; Health service 
evaluations; Inappropriate prescriptions; Physician's 
practice patterns

SFP2016; 42(3): 101-107

INTRODUCTION

Widespread and inappropriate use of antibiotics can lead to 
antibiotic resistance, a problem that was initially con�ned to 
hospitals, but is becoming increasingly prevalent in the 

community, world-wide.1,2 Infections caused by resistant 
bacteria often are di�cult to treat, and can result in prolonged 
illness, higher health-care expenditures, and a greater risk of 
death.2

�e rate of antibiotic prescribing is known to vary amongst 
physicians, possibly due to di�erences in background training3 
and practice experience.3 Characteristics of doctors that have 
been signi�cantly associated with higher frequency of antibiotic 
prescribing are: male,4,5, older age,4,6 overseas quali�cation,4 and 
more years in practice.7 However, there are other studies that 
have reported no signi�cant association with sex,6,8 age,8 nor 
years in practice.8

Male patients have been signi�cantly associated with higher 
frequency of being prescribed antibiotics.6 Older ages have also 
been similarly associated,9 but the converse was found in other 
studies.6,10 Yet another study found concurrent highest rates in 
children and the elderly.11 Regional variation in prescribing 
frequency of antibiotics has been reported.4,12 A study associated 
the highest frequency with the patient age-group of above 80 
years in a Northern European county, but the same study 
associated it with the patient age-group of 0-9 years in a 
Southern European province.12 �e association between 
antibiotic prescribing frequency, and patient’s sex,13,14 age13,14 
and race14 were reported as insigni�cant in other studies. 

In countries where antibiotics are only available on prescription, 
the role of doctors are pivotal in minimising inappropriate 
antibiotic use. Healthcare institutions should monitor and 
reinforce the need for discriminate antibiotic prescribing 
especially amongst doctors and patients bearing characteristics 
that have been associated with its increased prescribing 
frequency. Also important would be conducting audits on 
appropriateness of antibiotic prescribing in the most common 
illnesses for which antibiotics are prescribed. Unfavourable 
�ndings would indicate the need for re-education on proper 
management of the illnesses.

In Brunei Darussalam, community prescription of antibiotics 
come from either government-run health centres or private 
clinics. In Brunei-Muara District, the most densely populated 
district, all the government-run health centres are closed on 
public holidays except the Bandar Seri Begawan Health Centre, 
which is located in the capital. �e public-holiday service 
operates on a walk-in basis for acute health-related problems. 
Doctors delivering the service are on a rotation roster, and come 
from mutually exclusive non-hospital-based specialties: 
outpatient services (OPS), maternal health services (MHS), 
child health services (CHS), and other health services. �e latter 
refers to permanent job descriptions that do not comprise 
consulting patients in an outpatient setting for the majority of 
their working hours, but are occasionally involved in such a 
task. At the health centre, patients are allocated to either the “�u 

clinic” or “general clinic”. Patients whose chief complaints were 
symptoms suggestive of respiratory tract infection were 
registered under the �u clinic, and those with any other 
symptoms, under the general clinic. Allocation of clinics was 
determined at the screening desk at the point of entry to the 
building, sta�ed by trained nurses. Doctors were assigned to 
either of the clinics randomly, although doctors from MHS and 
CHS tended to serve only at the �u clinic.

A service evaluation was conducted to evaluate the prescribing 
behaviour of community doctors during public holidays at 
Bandar Seri Begawan Health Centre, to generate baseline data 
which has been lacking, with which future studies could 
compare, and to uncover any areas for potential improvement 
in the service.

Speci�c objectives were:
i) to establish whether the speci�ed characteristics of 
community doctors and patients in this study were associated 
with increased prescribing frequency of antibiotics;
ii) to identify the most frequently prescribed antibiotics in the 
community during public holidays; and
iii) to identify the most frequently recorded positive signs in 
patients who had been prescribed antibiotics in the 
community during public holidays.

METHODS

�e study was retrospective and observational, conducted by 
only one researcher, to eliminate inter-observer errors. �e study 
population was all patients who had registered for doctor 
consultation or other services at Bandar Seri Begawan Health 
Centre during public holidays. Public holidays were Fridays, 
Sundays, and other national holidays occurring on other days of 
the week. �e study did not include non-public holidays due to 
practical reasons. �e study period for data on characteristics of 
doctors and patients was 12 months, from July 2014 to June 
2015. For expediency, the study period for data on the most 
frequently prescribed antibiotics and on recorded positive signs 
was one month, randomly selected at May 2015. �e study 
included only consultations in which antibiotics of any route 
had been prescribed. Consultations within the �rst three 
months of a doctor’s service in any specialty, if occurring during 
the study period, were excluded to minimise possible in�uence 
on behaviour from the previous post. Patients who registered for 
nursing services only (such as for wound care), or who left 
without any doctor consultation taking place were excluded. 
Where a patient had been registered to both the �u clinic and 
general clinic at the same visit but only went for consultation in 
one of the clinics, the non-consultation registration was 
excluded. 

Using the search function of the computerised health record 
system, “Bru-HIMS”, a list of all patients who had been 
registered for a visit on each of the holidays (“List Of OPD 
Visits”) was generated. �en, the “Drug Usage By Source” 
report was generated to identify the types of antibiotics 
prescribed and to whom each had been prescribed. �e same 

system was then used to access the record of each of the 
prescriptions. �e reports were generated in Excel format, from 
which various data of interest were extracted: the total number 
of consultations and number of consultations with antibiotic 
prescription on each of the holidays; type of clinic; identity of 
the doctor for each of the consultations; and demographic 
details of the patients.

Data on doctor and patient characteristics were analyzed to 
determine any signi�cant association with antibiotic prescribing 
frequency. Analysis was by binary logistic regression, using 
Microsoft Excel functions augmented by the Real Statistics 
Resource Pack software [Release 4.3; Copyright (2013 – 2015) 
Charles Zaiontz; www.real-statistics.com]. �e software 
employed Newton’s method for analysis, with an alpha level of 
0.05, and classi�cation cuto� level of 0.5. �ere were 11 
regressors (doctor’s sex, age, seniority, nationality, specialty, 
prior duration of service in current post, prior duration of 
service since graduation, total number of consultations by 
doctor in study period; type of clinic; and patient’s sex and age), 
with six interaction terms. Categorical variables were coded 
using numeric forms.

Interactions were suspected between “prior duration of service 
in current post”, “prior duration of service since graduation”, 
and “doctor’s age”. It was thought that both durations, at least 
the latter, would likely be proportional to age. Interaction terms 
included combinations of any two of the variables, and all three 
together. Another suspected interaction was between “total 
number of consultations by doctor in study period” and “type of 
clinic”, as it was thought that doctors who served at the �u clinic 
were likely to have seen more patients than those who served at 
the general clinic, due to the relatively less complex nature in the 
management of �u and, hence, higher turnover rates. As doctors 
from MHS and CHS were often placed in the �u clinic, another 
interaction term was generated for “doctor’s specialty” and “type 
of clinic”.

In the analysis of positive signs, these were �rst transcribed using 
the exact phrases. Di�erent phrases bearing the same underlying 
meaning were then grouped together, to generate several 
standardised terms. It was possible for a patient to have more 
than one positive sign, and recorded so. However, a positive sign 
such as eczematous lesion that was present at di�erent sites was 
counted once. In patients with both positive and normal signs 
recorded, only the positive signs were transcribed.

Names of doctors and patients were analyzed with 
alpha-numeric codes. �ere was no con�ict of interest, and no 
�nancial grant was involved in the study. �e local research 
ethics committee was consulted, and no review by the 
committee was made. Exemption was justi�able by virtue of the 
study being a service evaluation,15  and taking into consideration 
the ethical principles outlined in the World Medical Association 
Declaration of Helsinki.16 

RESULTS
�ere were 120 holidays in the 12-month study period, 

served by 85 doctors. From the total of 30,083 registration, 
only 26,845 (89%) were eligible for analysis. Most of the 
excluded patients were consulted by trainee doctors, all of 
whom had not spent more than three months at any one time 
during the study period, or had received nursing services only. 
�e number of patients included exceeded the recommended 

minimum sample size in this study; the minimum was 100 
patients, using the work of Peduzzi et al17 as the guideline. 
Antibiotics were prescribed in 6,967 (26%) of the included 
consultations. Demographics of doctors and patients are shown 
in Table 1.

Most of the antibiotics were prescribed by doctors who were 
female (52%), were medical o�cers (85%), were expatriates 
(68%), were from OPS (82%), had worked in their specialty 
for less than �ve years (42%), had graduated more than ten 
years earlier (81%), and had attended to more than 75th 
percentile of the total number of patients included in the study 
(43%). Most of the antibiotic prescriptions were from the �u 
clinic (61%), and given to female patients (54%).

�e association was only signi�cant for doctor's nationality 
(p<0.001), type of clinic (p<0.001), and patient's age 
(p<0.001) (Table 2). �e odds of being prescribed antibiotics 
were 38% more likely with expatriates than local doctors, 62% 
more likely in the general clinic, and increased by 1% for every 
additional year of age in patients. �e only signi�cant 
interaction was between type of clinic and total number of 
consultations by doctor (p<0.001) (Table 2).

�e model chi-square statistic was 2000 with 17 degrees of 
freedom, and the model with 11 independent variables and 6 
interaction terms was signi�cant compared to a model without 
(p=0).

�ere were 771 consultations with antibiotic prescriptions in 
the one-month study period for signs and variety of antibiotics 
(Tables 3 and 4). �e most frequently prescribed oral and 
topical antibiotics were amoxycillin (54%), and 
chloramphenicol 0.5% eye drop (32%) respectively.

�e top three most frequently recorded positive signs in 
patients who had been prescribed oral antibiotics were 
tonsillopharyngeal in�ammation, fever, and other local 
in�ammation (including abscesses). �ose for topical 
antibiotics were eye or conjunctival in�ammation, eyelid 
in�ammation, and other local in�ammation.

di�erent rationales used when deciding to prescribe antibiotics, 
or higher sensitivity to detecting abnormal signs. It does not 
imply higher frequency of inappropriate prescribing; the study 
only identi�es the doctor's nationality as a key variable in 
future studies on appropriateness of antibiotic prescribing.

Antibiotic prescribing was signi�cantly more frequent in the 
general clinic, suggesting a signi�cantly higher prescribing 
frequency to patients who presented with anything but �u. �e 
study did not segregate between clinic types on the analysis of 
type of antibiotics prescribed against signs recorded (Tables 3 
and 4), so the most common presentations in general clinic for 
which antibiotics were prescribed cannot be identi�ed. Its 
signi�cant interaction with total number of consultations 
suggests that the e�ect of clinic type was di�erent at di�erent 
values of the total number of consultations. �is is di�cult to 
explain as the latter alone did not have a signi�cant association 
with frequency of antibiotic prescribing.

�e signi�cantly higher prescribing frequency of antibiotics to 
older patients suggests a lower threshold for prescribing 
antibiotics to them, whether appropriate or not, and/or that 
they were more ill at presentation. �e elderly population is 
more susceptible to infection,18 but inappropriate use of 
antibiotics would result in the additional risk of exposure to 
drug-resistant micro-organisms. Doctors should be 
discouraged from prescribing antibiotics to the elderly merely 
based on their ages. 
While the study period for exploring recorded positive signs 
was short, thereby a�ecting accuracy, it was felt that the 
identity, rather than the relative position, of the top three signs 
would remain unchanged even if the period were longer. �e 
study recommends evaluating inappropriate antibiotic 
prescribing in the most frequently recorded positive signs: 
tonsillopharyngeal in�ammation; eye, eyelid or conjunctival 
in�ammation; and other local in�ammation (including 
abscesses).

�e use of antibiotics in burns (Table 3), and subconjunctival 
haemorrhage (Table 4), as revealed by the study, is often not 
indicated,19,20 and therefore calls for improvement in 
evidence-based practice. However, they could have merely 
co-existed with other more signi�cant signs which indicated 

�ere were 176 (23%) prescriptions of oral and topical 
antibiotics given to patients with only normal signs, most being 
oral (30% vs 5%). Overall, there were 48 (6%) antibiotic 
prescriptions given to patients without any signs recorded, 
most being topical (11% vs 4%).

DISCUSSION

�e �ndings merely de�ned baseline data on antibiotic 
prescribing behaviour during public holiday service. �ey were 
not generalisable because the study period was selective for 
public holidays and there was no di�erentiation of patients in 
terms of diagnosis or presenting complaints; the regression 
coe�cients therefore should not be used for predicting the 
odds of a patient being prescribed antibiotics. Comparison of 
�ndings with a study conducted on non-public holidays would 
reveal any di�erence in doctors’ prescribing behaviour. 
Another confounder could be patients’ health-seeking 
behaviour. 

Nevertheless, an advantage of the selective study period was the 
ability to compare behaviour between di�erent specialties. �e 
healthcare set-up was such that only on public holidays were 
acute cases served concurrently in the community by doctors of 
di�erent specialties; on other days, doctors from MHS, CHS, 
and the other health services attended to non-acute or selected 
cases only. In this study, there was no signi�cant association 
between specialty and frequency of antibiotic prescribing, thus 
partially justifying the involvement of the di�erent specialties 
for the public holiday service.

Recorded signs were explored instead of recorded diagnoses, 
because diagnosis coding using the International Classi�cation 
of Diseases (ICD)-10 codes could be non-speci�c or 
misleading. For example, a coughing patient with normal chest 
�ndings but with incidental pustular tonsillitis, fever, and neck 
lumps could be coded with “acute upper respiratory infection, 
unspeci�ed (J06.9)”. Analysis then would be more accurate if 
the positive signs were used instead of the coded diagnosis.

�e signi�cantly higher prescribing frequency of antibiotics by 
expatriates suggests possible di�erent training background, 
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the prescribing of antibiotics, or the actual presentation could 
had been worse than was recorded.

�e study suggests that amoxycillin was the most frequently 
prescribed antibiotics for tonsillopharyngeal in�ammation, 
and chloramphenicol for eye or conjunctival in�ammation. 
�ese call for two other discrete investigations: whether any 
antibiotics were appropriate in such cases, and whether the 
choices of antibiotics were appropriate.

�e absence of any data on physical examination �ndings on 
some patients who were prescribed antibiotics calls for 
improvement in doctors’ recording practices. It occurred more 
frequently with topical antibiotics, suggesting possible 
indiscriminate prescribing practice, perhaps as prophylaxis, and 
possible reluctance on the doctors’ part to record abnormal 
�ndings on skin or eye, if any, perhaps due to a need for more 
words or greater variety of words. It was also possible that they 
were prescribed at the end or after closure of consultations, in 
which case, re-opening notes or modifying entries, as required 
by the system, would be time- and e�ort-consuming, hence, 
the missing data.

Although assessment of appropriateness of each of the 
antibiotic prescriptions was beyond the scope of the study, 
those given to patients with only normal signs suggested likely 
inappropriateness. Prophylactic use would rarely be justi�ed in 
general practice, but group interview studies could reveal the 
underlying reasons.

CONCLUSION

�e study provided baseline data on frequency of antibiotic 
prescribing against various characteristics of doctors and 
patients. �e study identi�ed priority areas for research that 
may be important in minimising inappropriate prescribing of 
antibiotics: the use of antibiotics in the elderly, 
tonsillopharyngeal in�ammation, eye or conjunctival 
in�ammation, and some equivocal signs. It also uncovered areas 
for potential improvement in service: absence of recording of 
physical �ndings, and use of antibiotics in patients with normal 
signs only. While the �ndings are not generalisable, the 
revealing of the issues discussed should trigger heightened 
awareness of the need to assess antibiotic prescribing behaviour 
or induce self-evaluation of service amongst readers elsewhere, 
as inappropriate antibiotic prescribing is known to be a 
borderless problem.
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ANTIBIOTIC PRESCRIBING BEHAVIOUR IN THE COMMUNITY: A SERVICE EVALUATION
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ABSTRACT
Background: A service evaluation was conducted to identify 
any areas for improvement in antibiotic prescribing in the 
community, and to generate baseline data on antibiotic 
prescribing. 

Objectives of study:  To test whether the specified 
characteristics of community doctors and patients were 
significantly associated with increased prescribing frequency; 
to identify the most frequently prescribed antibiotics; and to 
identify the most frequently recorded positive signs in 
patients who had been prescribed antibiotics.

Methods: The study included all patients who were 
prescribed antibiotics at Bandar Seri Begawan Health 
Centre during public holidays. Study period was 12 months 
on characteristics of doctors and patients, and 1 month on 
types of antibiotics and recorded signs. Data was analyzed 
using Real Statistics software platforming on Microsoft Excel.

Results: 
Antibiotic prescribing was more frequent in expatriate 
doctors (p<0.001), general clinic (p<0.001), and older 
patients (p<0.001). The most frequently prescribed oral and 
topical antibiotics were amoxycillin (54%), and 
chloramphenicol (32%). The most frequently recorded 
positive signs in patients with oral and topical antibiotics 
were tonsillopharyngeal inflammation, and eye or 
conjunctival inflammation, respectively.

Conclusion:
The study recommends auditing of antibiotic prescribing in 
tonsillitis and eye or conjunctival inflammation, and 
improvement in other identified areas.

Keywords: 
Anti-bacterial agents; Community medicine; Health service 
evaluations; Inappropriate prescriptions; Physician's 
practice patterns
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INTRODUCTION

Widespread and inappropriate use of antibiotics can lead to 
antibiotic resistance, a problem that was initially con�ned to 
hospitals, but is becoming increasingly prevalent in the 

community, world-wide.1,2 Infections caused by resistant 
bacteria often are di�cult to treat, and can result in prolonged 
illness, higher health-care expenditures, and a greater risk of 
death.2

�e rate of antibiotic prescribing is known to vary amongst 
physicians, possibly due to di�erences in background training3 
and practice experience.3 Characteristics of doctors that have 
been signi�cantly associated with higher frequency of antibiotic 
prescribing are: male,4,5, older age,4,6 overseas quali�cation,4 and 
more years in practice.7 However, there are other studies that 
have reported no signi�cant association with sex,6,8 age,8 nor 
years in practice.8

Male patients have been signi�cantly associated with higher 
frequency of being prescribed antibiotics.6 Older ages have also 
been similarly associated,9 but the converse was found in other 
studies.6,10 Yet another study found concurrent highest rates in 
children and the elderly.11 Regional variation in prescribing 
frequency of antibiotics has been reported.4,12 A study associated 
the highest frequency with the patient age-group of above 80 
years in a Northern European county, but the same study 
associated it with the patient age-group of 0-9 years in a 
Southern European province.12 �e association between 
antibiotic prescribing frequency, and patient’s sex,13,14 age13,14 
and race14 were reported as insigni�cant in other studies. 

In countries where antibiotics are only available on prescription, 
the role of doctors are pivotal in minimising inappropriate 
antibiotic use. Healthcare institutions should monitor and 
reinforce the need for discriminate antibiotic prescribing 
especially amongst doctors and patients bearing characteristics 
that have been associated with its increased prescribing 
frequency. Also important would be conducting audits on 
appropriateness of antibiotic prescribing in the most common 
illnesses for which antibiotics are prescribed. Unfavourable 
�ndings would indicate the need for re-education on proper 
management of the illnesses.

In Brunei Darussalam, community prescription of antibiotics 
come from either government-run health centres or private 
clinics. In Brunei-Muara District, the most densely populated 
district, all the government-run health centres are closed on 
public holidays except the Bandar Seri Begawan Health Centre, 
which is located in the capital. �e public-holiday service 
operates on a walk-in basis for acute health-related problems. 
Doctors delivering the service are on a rotation roster, and come 
from mutually exclusive non-hospital-based specialties: 
outpatient services (OPS), maternal health services (MHS), 
child health services (CHS), and other health services. �e latter 
refers to permanent job descriptions that do not comprise 
consulting patients in an outpatient setting for the majority of 
their working hours, but are occasionally involved in such a 
task. At the health centre, patients are allocated to either the “�u 

clinic” or “general clinic”. Patients whose chief complaints were 
symptoms suggestive of respiratory tract infection were 
registered under the �u clinic, and those with any other 
symptoms, under the general clinic. Allocation of clinics was 
determined at the screening desk at the point of entry to the 
building, sta�ed by trained nurses. Doctors were assigned to 
either of the clinics randomly, although doctors from MHS and 
CHS tended to serve only at the �u clinic.

A service evaluation was conducted to evaluate the prescribing 
behaviour of community doctors during public holidays at 
Bandar Seri Begawan Health Centre, to generate baseline data 
which has been lacking, with which future studies could 
compare, and to uncover any areas for potential improvement 
in the service.

Speci�c objectives were:
i) to establish whether the speci�ed characteristics of 
community doctors and patients in this study were associated 
with increased prescribing frequency of antibiotics;
ii) to identify the most frequently prescribed antibiotics in the 
community during public holidays; and
iii) to identify the most frequently recorded positive signs in 
patients who had been prescribed antibiotics in the 
community during public holidays.

METHODS

�e study was retrospective and observational, conducted by 
only one researcher, to eliminate inter-observer errors. �e study 
population was all patients who had registered for doctor 
consultation or other services at Bandar Seri Begawan Health 
Centre during public holidays. Public holidays were Fridays, 
Sundays, and other national holidays occurring on other days of 
the week. �e study did not include non-public holidays due to 
practical reasons. �e study period for data on characteristics of 
doctors and patients was 12 months, from July 2014 to June 
2015. For expediency, the study period for data on the most 
frequently prescribed antibiotics and on recorded positive signs 
was one month, randomly selected at May 2015. �e study 
included only consultations in which antibiotics of any route 
had been prescribed. Consultations within the �rst three 
months of a doctor’s service in any specialty, if occurring during 
the study period, were excluded to minimise possible in�uence 
on behaviour from the previous post. Patients who registered for 
nursing services only (such as for wound care), or who left 
without any doctor consultation taking place were excluded. 
Where a patient had been registered to both the �u clinic and 
general clinic at the same visit but only went for consultation in 
one of the clinics, the non-consultation registration was 
excluded. 

Using the search function of the computerised health record 
system, “Bru-HIMS”, a list of all patients who had been 
registered for a visit on each of the holidays (“List Of OPD 
Visits”) was generated. �en, the “Drug Usage By Source” 
report was generated to identify the types of antibiotics 
prescribed and to whom each had been prescribed. �e same 

system was then used to access the record of each of the 
prescriptions. �e reports were generated in Excel format, from 
which various data of interest were extracted: the total number 
of consultations and number of consultations with antibiotic 
prescription on each of the holidays; type of clinic; identity of 
the doctor for each of the consultations; and demographic 
details of the patients.

Data on doctor and patient characteristics were analyzed to 
determine any signi�cant association with antibiotic prescribing 
frequency. Analysis was by binary logistic regression, using 
Microsoft Excel functions augmented by the Real Statistics 
Resource Pack software [Release 4.3; Copyright (2013 – 2015) 
Charles Zaiontz; www.real-statistics.com]. �e software 
employed Newton’s method for analysis, with an alpha level of 
0.05, and classi�cation cuto� level of 0.5. �ere were 11 
regressors (doctor’s sex, age, seniority, nationality, specialty, 
prior duration of service in current post, prior duration of 
service since graduation, total number of consultations by 
doctor in study period; type of clinic; and patient’s sex and age), 
with six interaction terms. Categorical variables were coded 
using numeric forms.

Interactions were suspected between “prior duration of service 
in current post”, “prior duration of service since graduation”, 
and “doctor’s age”. It was thought that both durations, at least 
the latter, would likely be proportional to age. Interaction terms 
included combinations of any two of the variables, and all three 
together. Another suspected interaction was between “total 
number of consultations by doctor in study period” and “type of 
clinic”, as it was thought that doctors who served at the �u clinic 
were likely to have seen more patients than those who served at 
the general clinic, due to the relatively less complex nature in the 
management of �u and, hence, higher turnover rates. As doctors 
from MHS and CHS were often placed in the �u clinic, another 
interaction term was generated for “doctor’s specialty” and “type 
of clinic”.

In the analysis of positive signs, these were �rst transcribed using 
the exact phrases. Di�erent phrases bearing the same underlying 
meaning were then grouped together, to generate several 
standardised terms. It was possible for a patient to have more 
than one positive sign, and recorded so. However, a positive sign 
such as eczematous lesion that was present at di�erent sites was 
counted once. In patients with both positive and normal signs 
recorded, only the positive signs were transcribed.

Names of doctors and patients were analyzed with 
alpha-numeric codes. �ere was no con�ict of interest, and no 
�nancial grant was involved in the study. �e local research 
ethics committee was consulted, and no review by the 
committee was made. Exemption was justi�able by virtue of the 
study being a service evaluation,15  and taking into consideration 
the ethical principles outlined in the World Medical Association 
Declaration of Helsinki.16 

RESULTS
�ere were 120 holidays in the 12-month study period, 

served by 85 doctors. From the total of 30,083 registration, 
only 26,845 (89%) were eligible for analysis. Most of the 
excluded patients were consulted by trainee doctors, all of 
whom had not spent more than three months at any one time 
during the study period, or had received nursing services only. 
�e number of patients included exceeded the recommended 

minimum sample size in this study; the minimum was 100 
patients, using the work of Peduzzi et al17 as the guideline. 
Antibiotics were prescribed in 6,967 (26%) of the included 
consultations. Demographics of doctors and patients are shown 
in Table 1.

Most of the antibiotics were prescribed by doctors who were 
female (52%), were medical o�cers (85%), were expatriates 
(68%), were from OPS (82%), had worked in their specialty 
for less than �ve years (42%), had graduated more than ten 
years earlier (81%), and had attended to more than 75th 
percentile of the total number of patients included in the study 
(43%). Most of the antibiotic prescriptions were from the �u 
clinic (61%), and given to female patients (54%).

�e association was only signi�cant for doctor's nationality 
(p<0.001), type of clinic (p<0.001), and patient's age 
(p<0.001) (Table 2). �e odds of being prescribed antibiotics 
were 38% more likely with expatriates than local doctors, 62% 
more likely in the general clinic, and increased by 1% for every 
additional year of age in patients. �e only signi�cant 
interaction was between type of clinic and total number of 
consultations by doctor (p<0.001) (Table 2).

�e model chi-square statistic was 2000 with 17 degrees of 
freedom, and the model with 11 independent variables and 6 
interaction terms was signi�cant compared to a model without 
(p=0).

�ere were 771 consultations with antibiotic prescriptions in 
the one-month study period for signs and variety of antibiotics 
(Tables 3 and 4). �e most frequently prescribed oral and 
topical antibiotics were amoxycillin (54%), and 
chloramphenicol 0.5% eye drop (32%) respectively.

�e top three most frequently recorded positive signs in 
patients who had been prescribed oral antibiotics were 
tonsillopharyngeal in�ammation, fever, and other local 
in�ammation (including abscesses). �ose for topical 
antibiotics were eye or conjunctival in�ammation, eyelid 
in�ammation, and other local in�ammation.

di�erent rationales used when deciding to prescribe antibiotics, 
or higher sensitivity to detecting abnormal signs. It does not 
imply higher frequency of inappropriate prescribing; the study 
only identi�es the doctor's nationality as a key variable in 
future studies on appropriateness of antibiotic prescribing.

Antibiotic prescribing was signi�cantly more frequent in the 
general clinic, suggesting a signi�cantly higher prescribing 
frequency to patients who presented with anything but �u. �e 
study did not segregate between clinic types on the analysis of 
type of antibiotics prescribed against signs recorded (Tables 3 
and 4), so the most common presentations in general clinic for 
which antibiotics were prescribed cannot be identi�ed. Its 
signi�cant interaction with total number of consultations 
suggests that the e�ect of clinic type was di�erent at di�erent 
values of the total number of consultations. �is is di�cult to 
explain as the latter alone did not have a signi�cant association 
with frequency of antibiotic prescribing.

�e signi�cantly higher prescribing frequency of antibiotics to 
older patients suggests a lower threshold for prescribing 
antibiotics to them, whether appropriate or not, and/or that 
they were more ill at presentation. �e elderly population is 
more susceptible to infection,18 but inappropriate use of 
antibiotics would result in the additional risk of exposure to 
drug-resistant micro-organisms. Doctors should be 
discouraged from prescribing antibiotics to the elderly merely 
based on their ages. 
While the study period for exploring recorded positive signs 
was short, thereby a�ecting accuracy, it was felt that the 
identity, rather than the relative position, of the top three signs 
would remain unchanged even if the period were longer. �e 
study recommends evaluating inappropriate antibiotic 
prescribing in the most frequently recorded positive signs: 
tonsillopharyngeal in�ammation; eye, eyelid or conjunctival 
in�ammation; and other local in�ammation (including 
abscesses).

�e use of antibiotics in burns (Table 3), and subconjunctival 
haemorrhage (Table 4), as revealed by the study, is often not 
indicated,19,20 and therefore calls for improvement in 
evidence-based practice. However, they could have merely 
co-existed with other more signi�cant signs which indicated 

�ere were 176 (23%) prescriptions of oral and topical 
antibiotics given to patients with only normal signs, most being 
oral (30% vs 5%). Overall, there were 48 (6%) antibiotic 
prescriptions given to patients without any signs recorded, 
most being topical (11% vs 4%).

DISCUSSION

�e �ndings merely de�ned baseline data on antibiotic 
prescribing behaviour during public holiday service. �ey were 
not generalisable because the study period was selective for 
public holidays and there was no di�erentiation of patients in 
terms of diagnosis or presenting complaints; the regression 
coe�cients therefore should not be used for predicting the 
odds of a patient being prescribed antibiotics. Comparison of 
�ndings with a study conducted on non-public holidays would 
reveal any di�erence in doctors’ prescribing behaviour. 
Another confounder could be patients’ health-seeking 
behaviour. 

Nevertheless, an advantage of the selective study period was the 
ability to compare behaviour between di�erent specialties. �e 
healthcare set-up was such that only on public holidays were 
acute cases served concurrently in the community by doctors of 
di�erent specialties; on other days, doctors from MHS, CHS, 
and the other health services attended to non-acute or selected 
cases only. In this study, there was no signi�cant association 
between specialty and frequency of antibiotic prescribing, thus 
partially justifying the involvement of the di�erent specialties 
for the public holiday service.

Recorded signs were explored instead of recorded diagnoses, 
because diagnosis coding using the International Classi�cation 
of Diseases (ICD)-10 codes could be non-speci�c or 
misleading. For example, a coughing patient with normal chest 
�ndings but with incidental pustular tonsillitis, fever, and neck 
lumps could be coded with “acute upper respiratory infection, 
unspeci�ed (J06.9)”. Analysis then would be more accurate if 
the positive signs were used instead of the coded diagnosis.

�e signi�cantly higher prescribing frequency of antibiotics by 
expatriates suggests possible di�erent training background, 
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the prescribing of antibiotics, or the actual presentation could 
had been worse than was recorded.

�e study suggests that amoxycillin was the most frequently 
prescribed antibiotics for tonsillopharyngeal in�ammation, 
and chloramphenicol for eye or conjunctival in�ammation. 
�ese call for two other discrete investigations: whether any 
antibiotics were appropriate in such cases, and whether the 
choices of antibiotics were appropriate.

�e absence of any data on physical examination �ndings on 
some patients who were prescribed antibiotics calls for 
improvement in doctors’ recording practices. It occurred more 
frequently with topical antibiotics, suggesting possible 
indiscriminate prescribing practice, perhaps as prophylaxis, and 
possible reluctance on the doctors’ part to record abnormal 
�ndings on skin or eye, if any, perhaps due to a need for more 
words or greater variety of words. It was also possible that they 
were prescribed at the end or after closure of consultations, in 
which case, re-opening notes or modifying entries, as required 
by the system, would be time- and e�ort-consuming, hence, 
the missing data.

Although assessment of appropriateness of each of the 
antibiotic prescriptions was beyond the scope of the study, 
those given to patients with only normal signs suggested likely 
inappropriateness. Prophylactic use would rarely be justi�ed in 
general practice, but group interview studies could reveal the 
underlying reasons.

CONCLUSION

�e study provided baseline data on frequency of antibiotic 
prescribing against various characteristics of doctors and 
patients. �e study identi�ed priority areas for research that 
may be important in minimising inappropriate prescribing of 
antibiotics: the use of antibiotics in the elderly, 
tonsillopharyngeal in�ammation, eye or conjunctival 
in�ammation, and some equivocal signs. It also uncovered areas 
for potential improvement in service: absence of recording of 
physical �ndings, and use of antibiotics in patients with normal 
signs only. While the �ndings are not generalisable, the 
revealing of the issues discussed should trigger heightened 
awareness of the need to assess antibiotic prescribing behaviour 
or induce self-evaluation of service amongst readers elsewhere, 
as inappropriate antibiotic prescribing is known to be a 
borderless problem.
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