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Physicians’ knowledge, expectations, and practice 
regarding antibiotic use in primary health care

Introduction

Bacterial resistance to antibiotics is one of the significant 
problems of health-care system. The World Health Organization 
has identified some factors in the physicians’ role related 
to bacterial resistance. These factors included - among 
others - patient pressure and demand for antibiotics that force 
a physician to prescribe them.[1]

Upper respiratory tract infection (URTI) patients make up 
the main part of the workload in primary health care (PHC) 
particularly during the winter months all over the world 
and in Saudi Arabia.[2,3] In most of the recorded cases, viral 
infections are the main etiological factor, and thus, prescribing 
of antibiotic treatment is not indicated.[4,5] However, several 
physicians prescribe antibiotics for URTI, while prescribing 
of antibiotics does not work against viral infection, but it may 

arise in the appearance and development of resistant viral 
strains.[6,7]

Many factors are suggested to influence physicians’ decision to 
prescribe antibiotics for URTI. These factors include expecting 
that a viral infection may lead to a secondary bacterial 
infection, suspected bacterial infection, and the belief that the 
prescribing antibiotics will satisfy the patient.[8-10]

Studies demonstrated that patients’ expectations for antibiotics 
are a significant influence of actual prescribing.[11-13] In addition, 
when physicians thought that the patient is expecting an 
antibiotic, they are also more likely to diagnose a bacterial 
infection.[14,15]

Physicians in PHC are dealing with a majority of patients 
with URTI. Improving our understanding of the physicians’ 
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ABSTRACT

Objective: Physicians’ knowledge of antibiotics, their attitudes, expectations, and 
practices regarding antibiotic prescription is fundamental for controlling the irrational 
antibiotic use. This study evaluates primary health care (PHC) physicians’ knowledge, 
expectation, and practices regarding antibiotics use in upper respiratory tract infections.

Methods: A cross-sectional study conducted in the Qassim region where 32 PHC 
centers were selected randomly. A total of 294 PHC physicians were surveyed. A pre-
tested questionnaire was used after an orientation of participating physicians.

Results: Response rate was 80.3%. There is a significant belief among participants 
that the use of antibiotics leads to relief of symptoms in the case of viral disease and 
that taking antibiotics without rational indication increases the side effects. Participants 
identified that inadequate prescription, use without prescription, and non-compliance 
of patients are the most important factors contributing to the development of bacterial 
resistance. Participants often blamed the pharmacist for contributing mostly to the 
development of the problem of antibiotic resistance. Most physicians identified that 
they feel under pressure if patients expect an antibiotic prescription. In the absence 
of laboratory confirmation, most physicians selected high fever as the symptom that 
makes them prescribe antibiotics. Although having practice guidelines, participants 
demonstrated that these guidelines do not consider individual variations of patients’ 
need. They do not support a regulation to prohibit antibiotic prescription without 
laboratory confirmation.

Conclusions: The distribution of PHC physicians’ knowledge, attitudes, and practices 
did not significantly vary between urban and rural centers. Therefore, whichever 
measures will be taken to improve the antibiotics practices can be applied to any 
PHC setting.
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knowledge of antibiotics, their attitudes, expectations, and 
practices regarding antibiotic prescription is fundamental 
to controlling the irrational antibiotic use. This study aimed 
to evaluate PHC physicians’ knowledge, expectations, and 
practices regarding antibiotic use in URTI.

Methods

Design, setting, and population sampling
This study was conducted in Al-Qassim region of Saudi Arabia 
for 2 months.

Qassim region is located in the northern, central area of Saudi 
Arabia. In the Qassim region, there were 142 PHC Centers 
(PHCCs) distributed throughout the entire region. These centers 
provide comprehensive PHC services to the nearby general 
population. For administrative purposes, these centers were put 
under the supervision of 16 regional offices. Each of these offices 
supervises an average of 4–15 PHCCs. For this study, two centers 
from each regional supervising office were selected randomly 
which included 32 centers. This constituted about 22.5% of the 
PHCCs of Qassim region. The selected centers comprised of 20 
rural with 139 PHC physicians, plus 12 urban PHCCs with 155 
PHC physicians, and a total of 294 PHC physicians.

The instrument
A questionnaire that sought information related to knowledge, 
attitude, and practice of physicians toward URTI and prescribing 
antibiotics was developed. Review of relevant literature, 
opinions of experts, and a consensus among experts and authors 
were used to reach the final version of the questionnaire. The 
questionnaire was then tested on a subsample of physicians for 
understandability and reliability, and the necessary modification 
was done. The questionnaire has 7 parts. These parts are 
as follows: Personal data, beneficial effects of antibiotics, 
harmful effects of antibiotics, antibiotic resistance, and factors 
influencing antibiotic prescription, practice guidelines, efficacy 
of alternatives to antibiotics, and the advice that should be given 
to patients who are prescribed antibiotics.

Orientation of physicians
General practitioners in the selected PHC centers were 
recruited to participate in this study. They received an 
orientation session to illustrate the purpose of the study. All 
items of the questionnaire were explained to them to obtain 
standardized and valid responses.

All aspects of the study methodology were reviewed and 
approved by the Research and Ethical Committee of Qassim 
College of Medicine and by the PHC Directorate of the region.

Data analysis
Data were entered and analyzed using the Statistical Package 
for Social Sciences.[16] Frequency distributions of all variables 

were produced. All P values were based on the 2-sided test, 
and the cutoff value for statistical significance is set at 0.05. 
The Chi-squared analysis was used to test differences in 
proportions, and independent Student’s t-test was used for 
analysis of quantitative data.

Results

The questionnaire was distributed to 294 PHC physicians, 236 
physicians returned their reply with a response rate 80.3%. 
Table 1 summarizes physicians’ personal and demographic 
characteristics. Physicians with an only bachelor degree 
constitute the majority (47.9%) of the sample and distributed 
similarly between rural and urban centers. Most physicians 
(113) are general practitioners, and only 7 physicians have 
Ph.D. in family medicine. The mean duration for the last 
degree for all physicians was 10.9 ± 5.2. The participants are 
mostly non-Saudis 80.5%. Male physicians constituted 52.9% 
of the study participants. Moreover, data were expressed mean, 
standard deviation, number, and percentage (%) wherever 
applicable.

Beneficial effects

Table 2 summarizes physicians’ knowledge and expectations 
and shows the following results; participants identified 
correctly the bacterial types most responsible for URTI with 
no significant variation between urban and rural physicians. 
There is an apparent consensus among all physicians that the 
reasons for the current decline of morbidity and mortality 
due to infectious diseases are: Vaccination, health education 
and awareness, use of antibiotics, and early diagnosis and 
treatment. There is also a significant belief among physicians 
that the use of antibiotics leads to relief of symptoms and that 
this relief is mainly mild and moderate. Participants also agree 
that the use of antibiotics prevents secondary infections in the 
case of viral infections.

Harmful and side effects

On the other side, the most common harmful and side effects of 
antibiotics as identified by participants are gastrointestinal tract 
upsets, allergic reaction, and drug resistance. The statements 
that taking the antibiotics as prescribed minimizes the side 
effects and taking the antibiotics without rational indication 
increases the side effects were endorsed by the vast majority of 
both rural and urban physicians with no significant variations 
between them [Table 3].

Resistance to antibiotics

Knowledge of participants regarding resistance to antibiotics 
shows no significant difference between rural and urban 
physicians. Participants identified that inadequate prescription, 
use without prescription, and non-compliance of patients are 
the most important factors contributing to the development 
of bacterial resistance to antibiotics. When participants were 
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asked “who is contributing the most to the development 
of the problem of antibiotic resistance,” they often put 
the responsibility on the pharmacist. The previous use of 
antibiotics increases the person’s risk of acquiring drug-
resistant infection which was also endorsed by the majority 
of physicians.

Factors affecting antibiotics prescription

Many factors influence physicals’ prescription of antibiotics 
as summarized in Table 4. Most physicians identified that 
they feel under pressure if patients expect an antibiotic 
prescription and if they feel their patient will believe their 
illnesses are not taken seriously. On the contrary, participants 
showed that high workload and patient economic condition 
do not affect significantly their choice whether or not 
to prescribe antibiotics. Educating the patient regarding 
antibiotic use was recognized by most physicians as an 
important factor that rationalizes patient expectation. In the 
absence of laboratory confirmation, most physicians selected 
high fever as the symptom that makes them prescribe 
antibiotics.

Practice guidelines

The presence of antibiotic practice guidelines affected 
physicians’ prescription of antibiotics. Almost two-third of 
physicians declared that their PHC centers have practice 
guidelines. The majority of physicians showed that these 
guidelines should affect their selection of the prescribed 
antibiotics; however, they demonstrated that practice 

guidelines do not consider individual variations of patients’ 
need. Although most physicians supported that the use of 
guidelines is needed for proper patient care, they do not support 
with the same degree the regulation to prohibit antibiotic 
prescription without laboratory confirmation.

Use of alternatives

Most physicians believed that drug groups other than 
antibiotics are not effective in the treatment of bacterial 
infection. Urban PHC physicians are significantly higher 
than rural PHC physicians in endorsing this belief. Most 
physicians also demonstrated that they will not try these 
alternatives as the first-line management in case of bacterial 
infection diagnosis

Physicians’ advice

Physicians’ advice to their patient regarding prescribed 
antibiotic use is multiple although variable. Advice to evade 
giving the left over to a family member if having a similar 
condition, to complete the full course of treatment, and to avoid 
repeating the treatment without consultation was recognized 
as always given to patients by more than 80% of participants. 
Some other advices such as proper use of antibiotics, do not 
stop, decrease or increase the treatment without consultation, 
and the side effects expected were recognized with less 
frequency by the physicians.

Other advice related to pregnancy status, missing a dose, 
having allergies to contain types of antibiotics, and how to 

Table 1: Participants’ characteristics
Characteristics N  (%) P value

Bachelo 113 (47.9%) Diplo 45 (19.1%) Master 71 (30.1%) Ph.D 7 (2.9%) Total 236 (100%)

Age “mean±SD” 39.5±8.5 42.4±8.5 38.6±7.9 34.4±2.2 39.4±5.3

Gender

Male 65 (52) 24 (19.2) 33 (26.4) 3 (2.4) 125 (100) 0.4879

Female 48 (43.2) 21 (19.9) 38 (34.2) 4 (3.6) 111 (100)

Place of work

Urban 47 (38.5) 24 (19.7) 44 (36.1) 7 (5.7) 122 (100) 0.0026

Rural 66 (57.9) 21 (18.4) 27 (23.7) 0 (0.0) 114 (100)

Specialty

General practice 113 (100) 0 0 0 113 (100) 0.00001

Medicine 0 0 40 (100%) 0 40 (100)

Family medicine 0 45 (86.5%) 0 7 (13.5) 52 (100)

Pediatrics 0 0 21 (100) 0 21 (100)

Obs/Gyn 0 0 10 (100) 0 10 (100)

Years since last degree 
“mean±SD”

13.6±8.4 13.5±8.3 6.1±7.3 2.1±0.7 10.9±5.2 0.02

Nationality

Saudi 13 31 0 2 46 0.00001

Non-Saudi 100 14 71 5 190
SD: Standard deviation
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Table 2: Participant’s knowledge and expectations of beneficial effects of antibiotics
Physicians’ knowledge Place of work N (%) P value

Urban 122 (51.7) Rural 114 (48.3)

Bacterial types responsible of URTI

Streptococcal pneumonia 36 (29.5) 35 (30.7) 0.8563

Atypical bacteria 1 (0.8) 0 (0.0)

Haemophilus influenzae 12 (9.8) 10 (8.8)

Moraxella catarrhalis 2 (1.6) 1 (0.9)

GABHS 35 (28.7) 34 (29.8)

Streptococcal viridans 17 (23.9) 18 (15.8)

Staphylococcus aureus 16 (13.1) 15 (13.2)

Pneumococci 3 (2.5) 1 (0.9)

Reasons for declining morbidity and mortality of infectious diseases

Use of antibiotics 20 (16.4) 18 (15.8) 0.9987

Health awareness and education 30 (24.6) 28 (24.6)

Technology improvement 3 (2.5) 2 (1.8)

Improvement of nutrition and hygiene 14 (11.5) 13 (11.4)

Early diagnosis and treatment 20 (16.4) 18 (15.8)

Vaccination 35 (28.7) 35 (30.7)

Use of antibiotics leads to relief of symptoms

Yes 80 (65.6) 74 (64.9) 0.0114

No 42 (34.4) 40 (35.1)

Effect of antibiotics on the relief of symptoms

Mild 32 (26.2) 30 (26.3) 0.0277

Moderate 60 (49.2) 55 (48.2)

Severe 30 (24.6) 29 (25.4)

For viral infection, use of antibiotic prevents secondary bacterial infection

High 70 (57.4) 67 (58.8) 0.9716

Moderate 45 (36.9) 41 (35.9)

Low 7 (5.7) 6 (5.3)
GABHS: Group A beta hemolytic streptococci, URTI: Upper respiratory tract infection

Table 3: Participant’s knowledge and expectations of harmful effects of antibiotics
Physicians’ knowledge Place of work N (%) P value

Urban 122 (51.7) Rural 114 (48.3)

A most important side effect of antibiotic use

Drug resistance 30 (24.6) 22 (19.3) 0.9929

Killing useful bacteria and reduce immunity 6 (4.9) 5 (4.4)

GIT upsets (diarrhea, vomiting, colic…) 45 (36.9) 36 (31.6)

Allergic reaction 35 (28.7) 25 (21.9)

General symptoms (a headache, …) 5 (4.1) 3 (2.6)

Taking antibiotics as prescribed, minimize the side effects

Yes 91 (74.6) 93 (81.6) 0.1955

No 31 (25.4) 21 (18.4)

Taking antibiotics without rational indication, increase the side effects

Yes 97 (79.5) 91 (79.8) 0.9519

No 25 (20.5) 23 (20.2)
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deal with severe adverse side effects was identified correctly 
by the majority PHC participants.

In addition, most participants declared that the best person 
to provide information regarding proper use of antibiotics is 
the physician than the pharmacist. The majority of them also 
affirmed that they support a decision that stops providing 
antibiotics to patients without a prescription.

Discussion

Understanding the great importance of proper use of 
antibiotics, particularly in PHCCs, this work was done to 
examine this issue in detail from the perspectives of PHC 
physicians who are responsible for prescription and education 
of patients regarding antibiotics. Filling the gap in researches 

regarding this issue can offer proper research-derived 
recommendations.

In this study, comparisons are made between rural and urban 
physicians. Other factors such as gender, nationality, age, 
years since graduation, and background specialization do not 
seem to affect physicians’ knowledge and expectation since 
they all receive extensive and frequent orientation and training 
on PHC principles and practices. Unlike rural areas, urban 
settlements have superior public facilities, more opportunities 
for education, modern transportation, more developed business 
and social interaction, and in general, better living standards. 
People living in rural areas might be different socially and 
culturally from urban people. This difference can affect the 
doctor-patient interaction and consequently the doctor’s 
perception to antibiotic prescription.

Table 4: Participant’s knowledge and expectations of factors influencing antibiotic prescription
Physicians’ knowledge and expectations Place of work N (%) P value

Urban 122 (51.7) Rural 114 (48.3)

Do you feel under pressure if your patient expects antibiotic prescription?

Yes 92 (75.4) 88 (77.2) 0.7476

No 30 (23.6) 26 (22.8)

If your workload is high, are you more likely to prescribe antibiotics to relieve patient worry 
quickly?

Yes 20 (16.4) 19 (16.6) 0.9549

No 102 (83.6) 95 (83.3)

Do you think that if a prescription is issued, the consultation will be short?

Yes 40 (32.8) 44 (38.6) 0.3516

No 82 (67.2) 70 (61.4)

If you do not prescribe antibiotics, patients will feel their illnesses are not taken seriously

Yes 86 (70.5) 77 (67.5) 0.6244

No 36 (29.5) 37 (32.5)

Do you think that educating the patient regarding antibiotic use will have an effect on their 
expectation in a later consultation?

Yes 107 (87.7) 100 (87.7) 0.9973

No 15 (12.3) 14 (12.3)

Which doctor is more likely to prescribe antibiotics?

Government Doctor 75 (61.5) 69 (60.5) 0.9883

Insurance Doctor 27 (22.1) 26 (22.8)

Private Doctor 20 (16.4) 19 (16.7)

Patient economic condition affects selection of antibiotic prescription

Yes 66 (54.1) 59 (51.8) 0.7185

No 56 (45.9) 55 (48.2)

In the absence of laboratory confirmation of bacterial infection, what is the symptom which 
makes you prescribe antibiotics?

High fever 82 (67.2) 71 (62.3) 0.8422

Bad general condition (malaise, toxic, …) 9 (7.4) 10 (8.8)

Enlarged, palpable, or tender lymph node 7 (5.7) 5 (4.4)

Inflamed tonsils 6 (4.9) 3 (2.6)

Localized inflammation 10 (8.2) 14 (12.3)

Long duration of symptoms 8 (6.6) 11 (7.9)
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The distribution of knowledge, attitudes, and practices of PHC 
physicians regarding the use of antibiotics did not significantly 
vary statistically, with very few exceptions, between urban 
and rural PHCCs. This observation might reflect agreement 
on the level of awareness among rural and urban physicians, 
rather than any specific financial, structural, or administrative 
factors, found in the different locations of the PHC system of 
the region. Therefore, any measures to improve the antibiotics 
practices will benefit the care of patients in any PHC setting.

The least consensus between rural and urban physicians is observed 
in their knowledge regarding the role of antibiotics to relieve 
symptoms of infections and how much is this relief whether mild, 
moderate, or severe. Our results indicate that the knowledge level 
of physicians, although appropriate, is not perfect and also varied 
between rural and urban physicians. Knowledge of physicians 
is important factors that influence prescribing of antibiotics.[17-19] 
Since knowledge and attitudes are potentially modifiable, this study 
suggests that plans specifically targeted at changing this knowledge 
and attitude of physicians could reduce irrational prescribing 
of antibiotics in primary care. The main strategy for improving 
deficient knowledge and attitude might lie in the training of PHC 
physicians and continuing medical education.

Many qualitative studies explored knowledge, attitude, 
and perceptions’ factors of physicians regarding antibiotic 
prescribing. These studies, however, did not determine 
which factors are associated with inappropriate prescription 
of antibiotics or the degree of association. One qualitative 
study stated that the attitudes most frequently referred to by 
physicians were satisfying the patient and fear to escape his 
expectation,[20] and this result is in line with the findings of 
our study. Patients’ expectations are often transformed as 
misprescription, due to the physician’s attempt to keep a good 
physician-patient relationship.[21]

This study demonstrated some shortage of knowledge in 
areas related to antibiotic prescriptions, such as organisms 
most responsible for URTI, use of antibiotics leads to relief of 
symptoms, and use of antibiotics for viral infection avoid bacterial 
infection. Since knowledge is a factor inversely associated with 
mis-prescription of antibiotics, it can be inferred that highest level 
of appropriate knowledge about antibiotic use among physicians 
must be associated with lowest level of mis-prescription. Other 
studies have confirmed that ongoing education is a successful 
intervention to raise doctors’ knowledge on antibiotic use and to 
improve their prescribing behavior.[22-24]

Trying to satisfy patients can be linked to patients’ attitude 
to antibiotics. In many worldwide countries, particularly 
in Saudi Arabia, patients are more likely to use antibiotics, 
even for treating viral illnesses.[25] In addition, trying to 
satisfy patients can be linked to average time doctor spent 
in consultation - the shorter the consultation time, the fewer 
possibilities of the patient involvement in decision-making.[26] 
For better management of average time per consultation, 

delayed prescribing is suggested to improve the influence 
of trying to satisfy patients. A recent study shows that most 
patients are satisfied with delayed prescribing.[27]

A recent retrospective cohort study demonstrated that 
physicians’ attitudes and knowledge determine the quality of 
prescription of antibiotics.[17] Therefore, understanding the 
physicians’ knowledge and attitude on antibiotic use is crucial 
to improve efforts to provide appropriate antibiotic prescribing. 
This study found that doctors have some shortage of knowledge 
and attitude about antibiotics regarding beneficial effects of 
antibiotics, harmful effects of antibiotics, antibiotic resistance, 
factors influencing antibiotic prescriptions, practice guidelines, 
the efficacy of alternatives to antibiotics, and the advice that 
should be given to patients who are prescribed antibiotics. 
Although ongoing education is partly successful in enhancing 
doctors’ knowledge and attitude on antibiotic use, the effect 
needs further improvement. Doctors of primary health-care 
institutions are in need for more targeted interventions such 
as the use of practice guidelines, improving patient awareness 
and education, and regulations for prescribing and dispensing 
antibiotics.

In this study, participants’ knowledge and expectations of 
antibiotic resistance are variable. They may be unaware of 
the specific antimicrobial resistance rates and their pattern in 
PHC settings. This may be the result of limited data sharing. 
A surveillance system for antimicrobial usage and resistance 
should include the well-timed distribution of information to 
all health-care workers.

Strengths of this study include the design of the questionnaire. 
The questionnaire was developed after a comprehensive review 
of the literature. The questionnaire was validated in terms of 
reproducibility, face, and content validity. Additional strength 
is the highest participation rate achieved by PHCCs physicians 
(80.3%) which reduced the risk of non-participation bias.

Conversely, the limitation of this study lay on the absence of 
standard indicators for knowledge and practices to compare 
them with the physicians’ antibiotic prescribing. Scoring of 
physicians knowledge and attitude was not performed in 
this study to assess how much lower, higher, or meeting the 
expectation. Furthermore, studying the influence of physicians’ 
knowledge and attitudes on the practice is lacking in this study. 
Comparing results of this study with international results were 
not done, and results from different countries may differ due 
to the doctors’ level of education, the standard level of care, 
and the setting whether primary or tertiary care.[18,19]
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