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ABSTRACT
Objectives: This study aims to identify antibiotic prescribing patterns in Riyadh’s Primary health care 
centers (PHCs). Methods: The study was a one-month cross-sectional medication prescription survey 
conducted at 25 PHCs in Riyadh. Results: A total of 18031 prescriptions were recorded in all 25 PHCs 
during the study period. Antibiotics were present in 3,879 (21.51%) of all prescriptions. The percentage 
of antibiotics prescribed varied from one primary care center to another; the highest documented 
percentage was 38.01 %. In comparison, the lowest proportion was discovered to be 10.56% of total 
antibiotics prescribed, with 3,131 (80.67 %) being bactericidal and 748 (19.3 %) being bacteriostatic. 
Capsules were the most commonly prescribed antibiotic dosage form 1,240 (32%), Amoxicillin was the 
antibiotic most frequently prescribed 1628 (42%), followed by a combination of Amoxicillin/Clavulanate 
797 (20.5%). Of the total prescriptions, 2931 (75.6%) were written with generic names, while 948 
(24.4%) were written with brand (trade) names. Amoxicillin was the most commonly prescribed 
antibiotic with a generic name (52.7%), while Amoxicillin/Clavulanate was the most usually prescribed 
antibiotic with the brand name “Augmentin” (69.4%). The frequency of antibiotics prescribed to patients 
who did not have a documented indication for Amoxicillin was 270. (6.9%). Conclusion: Antibiotics 
were prescribed in one-third of PHC prescriptions. Antimicrobial stewardship programs and training for 
healthcare professionals are needed at PHCs in Riyadh, Saudi Arabia.
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INTRODUCTION
Antibiotics are drugs that are commonly used 
to treat bacterial infections. The irrational use of 
antibiotics (IUA) has been a significant concern 
in most countries’ health plans.1 Many life-saving 
interventions, such as tumor chemotherapy and 
surgery, rely on antibiotic efficacy.2 Irrational 
antibiotic use (IUA) can result in higher 
treatment costs and severe adverse effects. 
Antibiotic resistance is common in developing 
countries, and it is one of the causes of poor 
treatment outcomes and increased healthcare 
utilization.3 Unnecessary antibiotic prescribing 
continues to be the most crucial factor in the rise 
of antibiotic resistance.4,5 Unsuitable prescribing 
leads to treatment failure and compromises 
patient safety, leading to other issues such as non-
adherence.6 Recurrent infections, such as urinary 
tract infections, are becoming more challenging 
to treat due to global antimicrobial resistance, 
which has resulted in bacterial resistance to 
last-line antibiotics.7 Primary care physicians 
write the majority of antibiotic prescriptions.8 
Inappropriate antibiotic prescribing is linked to 
several factors. These factors include health care 
professionals’ experience, personal preference, 
limited knowledge, and patient pressure.9,10 The 
most effective way to improve medication use 
in primary health care settings in developing 
countries is to gather health care professional 
education, accompanied by peer review, self-
monitoring and feedback, and supervision 
through programs, therapeutic committees, 
and antibiotic subcommittees as well as patient 
education in Saudi Arabia,11 where there is 

legislation or restrictions on their use. Patients 
are unable to circumvent the healthcare system 
by purchasing antibiotics from community 
pharmacies without a prescription.
In Saudi Arabia, healthcare was divided into 
three sectors. Ministry of Health organized 
one sector, the second sector is by non-MOH 
governmental healthcare organizations, and the 
third sector is by private institutions. Two third 
of supported by MOH and one-third by others. 
The MOH consisted of more than 280 hospitals 
and 2250 primary health care centers.12 The 
majority of hospitals and PHCs were located in 
the Riyadh region, with more than 45 hospitals 
and 415 primary health care centers. However, 
Riyadh city had about 120 PHC. The PHC 
dispenses the medications to the patients through 
a small pharmacy inside the center. However, 
after the implementation of Saudi vision 2030.13 
The new pharmacy practice model is stated 
through managed care pharmacy by community 
pharmacy dispensing the PHC prescription 
one-half of the center and the related hospital 
called Wasfaty locally.14-17 That was created to 
allow patients to take their medications from the 
nearest community pharmacy via an electronic 
platform that connects primary health care 
centers to these community pharmacies. Was 
fatty Services aims to improve the quality of care 
and the safety of all patients and beneficiaries. 
Various studies discussed antibiotic prescribing 
in healthcare services.18-26 That has included 
inpatients, intensive care, ambulatory care, 
and emergency departments at hospitals.18-27 
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However, the consumption or antibiotic prescribing at the primary 
health care center is rarely investigated locally.27-32 Therefore, this study 
aimed to present a complete matching picture of the prescribing pattern 
and accurately reflect the prescribing rate at PHCs.

METHODS
The study was a retrospective analysis of antibiotic prescribing patterns 
at PHCs in Riyadh City, Saudi Arabia. Around 120 primary healthcare 
centers serve the city of Riyadh, spread across five health sectors. We 
used a random sample to select 25 PHCs for this study. These centers 
were typical of those throughout the city, providing services to a large 
population representing Riyadh City. Primary health care services 
include preventative and curative care but do not cover all specialties. 
PHCs primarily offer specialty programs in vaccination, child health 
care, chronic disease management, pregnancy care, dental care, health 
education, and referral. The intended audience consisted of all patients 
who visited primary care clinics. Data from 25 PHCs were analyzed 
retrospectively for one month, in December 2018. Antibiotic prescription 
records from all outpatient visits were used in the study. Antibiotics 
Prescriptions written by physicians working in these primary care health 
centers were recorded and analyzed to determine prescribing patterns 
within the PHCs. The Pharmacists used the antibiotic form to record 
information about all prescriptions for one month. The format consisted 
of the patient’s age, diagnosis, gender, antibiotic name, antibiotic class, 
dosage form, route of administration, treatment duration, number 
of antibiotics in one prescription, antibiotic is given as treatment or 
prophylaxis, number of medications in one prescription, and so on. 
Except for weekends, data was collected every day. Permission to conduct 
the research was obtained from the general administration for analyses 
and studies at the Ministry of Health (1440-1033702).
A letter of approval was sent to the health sector. The Statistical Package 
for the Social Sciences (SPSS) version 24 software analyzed the data. 
Frequencies and percentages were calculated using descriptive statistics. 
The Chi-Square test was used to compare means among categorical 
variables, while the independent t-test and ANOVA were used to compare 
means among numerical variables. The WHO/INRUD core prescribing 
indicators (The standard World Health Organization/International 
Network for Rational Use of Drugs prescribing indicators) were used to 
determine physician prescribing practices) chosen based on the previous 
studies.33-35 The proportion of antibiotic-containing prescriptions was 
calculated by dividing the number of antibiotic-containing prescriptions 
by the total number of prescriptions from all study centers during the 
study period. Percentage of antibiotic prescription encounters (standard 
value 20.0%-26.8%), Percentage of drugs prescribed by generic name 
(standard value 100%), and Percentage of drugs prescribed from the 
essential drug list/drug formulary (standard value 100%).

RESULTS
During the study period, all 25 PHCs recorded a total of 18031 
prescriptions. Of those total prescriptions, there were 3,879 prescriptions 
(21.51%) that contained antibiotics. Table 1 shows a description of 
patients who have prescriptions for antibiotics. Male patients made 
up 1,709 (44.1 %), while females made up 2,170 (55.9%). The patients’ 
mean age (standard deviation) was 29.1 years (20.0%). 3538 (91.2%) 
prescriptions were for Saudi nationals, while 341 (8.9%) were for non-
Saudi nationals. 265 (6.8%) of the total patients had a history of antibiotic 
allergy, and 50 (18.8%) of them were prescribed an alternative antibiotic, 
while only 1 (2%) were not. Three (5.9%) of the 50 patients were given 
Ciprofloxacin, eight (16%) were given Clarithromycin, and 39 (78%) 
were given Erythromycin.

The percentage of antibiotic prescriptions varies from one primary 
health center to the next; Figure 1 depicts the percentage of antibiotic 
prescriptions in each primary health center. The highest recorded 
percentage was 38.01%, followed by 27.43% and 26.84%, and the lowest 
was 10.56%, followed by 13.46%. The proportion of prescriptions 
containing antibiotics in the other PHCs ranged between 15 and 25%. 
Table 2 shows the frequency with which antibiotics are prescribed at 
PHCs. 39% of the 3,879 antibiotic prescriptions examined contained only 
antibiotics, while 3570 (92%) contained antibiotics combined with other 
medications. The average (standard deviation) of antibiotic prescriptions 
per day was 44.2. (28.06). The frequency of prescriptions containing a 
single antibiotic was 3,510 (90.5%), two antibiotics 363 (9.4%), and 
three antibiotics 66%. (0.2%). Of the total antibiotics prescribed, 3,131 
(80.67%) were bactericidal, while 748 (19.3%) were bacteriostatic. 
Capsules were the most commonly prescribed antibiotic dosage form 
(1,240 (32%)), followed by syrups (1,001 (25.8 %) and tablets (964). 
(24.9%). The most common route of antibiotic administration was oral 
3274 (84.4 %), followed by ear, nose, and throat (ENT) 324 (8.4 %), and 
finally topical 281 (8.4 %) (7.2). of the total prescriptions, 3,831 (98.8 %)  
were for disease treatment, while 48 (1.2%) were for prophylaxis. 

Table 1: Distribution of antibiotic prescription based on patients’ 
characteristics (n=3879)

Variables 

Age Mean (SD): 29.1 (20.0)

Frequency Percentage

Gender Male 1709 44.1

Female 2170 55.9

Nationality Saudi 3538 91.2

Non-Saudi 341 8.9

History of drug allergy Yes 256 6.8

No 3623 93.4

Figure 1: The percentage of prescriptions containing antibiotics at 
PHCs.
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Antibiotics were most commonly prescribed for upper respiratory tract 
infection (URTI) 855 (22.0 %), tonsillitis 548 (14%), and otitis 270 (7%).
Amoxicillin was the most commonly prescribed antibiotic 1628(42%), 
followed by a combination of Amoxicillin/Clavulanate (Augmentin) 
797(20.5%) and Azithromycin 378. (9.7%). Clarithromycin 16 (0.4%) was 
the antibiotic that was prescribed the least. The frequency of antibiotics 
prescribed is shown in Table 2. A total of 2931 prescriptions (75.6 %) 
were written with generic names, while 948 (24.4 %) were written with 
brand (trade) names. Amoxicillin was the most commonly prescribed 
antibiotic with a generic term (52.7 %), while Amoxicillin/Clavulanate 
was the most commonly prescribed antibiotic with the brand name 
“Augmentin” (69.4%). Amoxicillin was prescribed to 270 patients 
(6.9 %), Amoxicillin/Clavulanate to 124 (3.7%), and Azithromycin 
to 26 patients (6.9 %) (0.7%). The antibiotics prescribed were all from 
the Ministry of Health’s Formulary. The World Health Organization/
International Network of Rational Use of Drugs prescription (WHO/
INRUD) indicators of the prescribed antibiotics are shown in Table 3. The 
most prescribed antibiotics were Penicillins class 2425 (64%), followed 
by macrolides 438(11.5%) and aminoglycosides 246 (6.5%), as explored 
in Figure 2.

DISCUSSION
Several studies show that irrational antibiotic use is a worldwide 
phenomenon. The problem is more visible in developing countries 
with no comprehensive and useful policies on antibiotic prescribing 
or where such a system is inadequate. For example, Saudi Arabia has 
expressed a strong desire to improve its healthcare system significantly. 
The emergence of drug resistance is a significant source of concern 
because it raises healthcare costs, lengthens hospital stays, and increases 
the likelihood of adverse drug reactions (ADR) and drug interactions.36

Various pharmacy practice programs have been established at the ministry 
of health hospitals. That has included medication safety, anticoagulation 
program, and Antimicrobial stewardship programs.37-39 The first step 
of the antibiotics program is to identify the antibiotics consumption at 
healthcare organizations. Various studies were conducted at different 
hospital sections. The current research shows antibiotic prescribing at 
the primary health care center only. It was through retrospective analysis 
of 25 primary health care centers in Riyadh city. As part of Antimicrobial 
stewardship programs. Antibiotic prescribing patterns in PHCs should 
be named appropriately to prevent or minimize antimicrobial resistance. 
The study published comprehensive data on antibiotic prescription 
patterns in PHCs in Riyadh, Saudi Arabia. It was a critical issue because 
understanding the practice of prescribing antibiotics will lead to 
establishing policies that govern antibiotic prescribing and dispensing, 
reducing the problems associated with irrational prescribing, dispensing, 
and consumption of antibiotics.
Antibiotic prescribing and use in outpatient settings decreased by 5% 
nationally between 2011 and 2014.40 A study in Turkey found that the 
proportion of antibiotic prescriptions in PHC settings was similar to our 
findings.30 According to another study conducted in Botswana’s primary 
healthcare facilities, the overall antibiotic prescribing rate was high. That 
might be related to different types of patients or antibiotic policy or 
antimicrobial stewardship programs not implemented.31

Most antibiotic prescriptions contained a single antibiotic in the current 
study, while less than one percent contained three antibiotics, which 
was a good indicator at primary healthcare centers. Thus, practitioners 
should keep the average number of antibiotics as low as possible to avoid 
the emergence of resistant organisms. Nonetheless, depending on the 
severity of the infection, particularly in hospitalized patients, physicians 
may prescribe more than one antibiotic to alleviate the severity of illness.41

Figure 2: Most commonly prescribed antibiotic classes.

Table 2: Frequency of antibiotics prescribed (n=3879).

No. Antibiotic Frequency Percent

1 Amoxicillin 1628 42.0

2 Amoxicillin/Clavulanate 797 20.5

 3 Azithromycin 378 9.7

4 Trimethoprim/Sulfamethoxazole 141 3.6

5 Chloramphenicol 39 1.0

6 Ciprofloxacin 61 1.6

7 Clarithromycin 16 0.4

8 Doxycycline 73 1.9

9 Erythromycin 46 1.2

10 Flamazine 37 1.0

11 Fucidin 234 6.0

12 Gentamicin 246 6.3

13 Metronidazole 78 2.0

14 Tetracycline 105 2.7

Table 3: WHO/INRUD prescription indicators at the primary health care 
center.

Prescribing 
indicator

No of 
antibiotics

Total 
number of 
antibiotics

Percent Standard 
Percent

Antibiotics written by 
generic names 

2931 3879 75.6% 100%

Formulary antibiotics 3789 3789 100% 100%

No of 
antibiotics

Total 
number of 
prescriptions 

Percent Standard 
Percent

Number of prescribed 
antibiotics 

3879 18031 21.51% 20.0-26.5%
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The percentages of antibiotic prescriptions vary among the PHCs 
included in the study, with the highest documented rate being 10-40%. 
These differences could be attributed to differences in attitudes toward 
antibiotic prescribing and the level of education among PHC prescribers.
Approximately three-quarters percent of the drugs in the prescriptions 
were written in generic names, which exceeds previous studies’ 
findings.22,28 That’s related to the entire regulation from MOH to write 
the medications in generic name. However, one-quarter percent report 
in trade names. That’s related to the clinician’s preference for antibiotic 
brand names, which could be due to pharmaceutical companies’ 
promotional, marketing, and advertising activities that spend more on 
advertising and marketing than on research and development.42 Thus, 
the reported percentage of prescriptions written in generic names is 
lower than the standard value, indicating that additional efforts should 
be made to highlight the problem of writing prescriptions by brand 
names, which has been confirmed to be an illegal practice.43

The percentage of drugs prescribed from the drug formulary was 
satisfactory (100%), the same as the standard value, which had better 
results than reported in the Nepal study.29 The advanced healthcare 
system and strict rules, regulations, and monitoring in a developed 
country like Saudi Arabia may reflect this difference with a developing 
country like Nepal.29

The most prescribed antibiotics were Penicillin, macrolides, and 
aminoglycosides, similar to previous local studies.27 On the contrary, 
tetracycline’s were the most minor prescribed class. These findings 
differed from a Jazan study, Saudi Arabia. The cephalosporins were the 
most frequently prescribed antibiotics with a higher percentage than 
the current study. Besides, it was different sequences of antibiotics; 
aminoglycosides and penicillins.23 Again, the Cephalosporins and 
penicillins accounted for most total antibiotics prescribed in Malawian24 
and Albania.25 Another study in Yemen and Cameron or locally showed 
that Amoxicillin was the most commonly prescribed antibiotic in the 
same context. That’s consistent with the findings of current studies.22,32,27 
Amoxicillin-Clavulanic acid was the second most widely prescribed 
antibiotic, similar to Indian and local studies that found Amoxicillin-
Clavulanic acid to be the most frequently prescribed antibiotic.26,27

Various factors might affect the variations in the previous studies’ findings. 
For instants, differences in bacterial susceptibility, disease epidemiology, 
local prescribing guidelines, strategies for infectious diseases, and 
treatment modalities. Besides, the country and organizational therapy 
policies, healthcare system, healthcare delivery facilities, individual 
healthcare providers, and patient characteristics in different geographical 
areas. All possible explanations for such disparities results.
In 2012, the General Administration of Pharmaceutical Care in Saudi 
Arabia began implementing a pharmacy strategic plan in hospitals, 
including an antimicrobial stewardship program at PHCs. The conscious 
implantations of the program to cover all PHCs in optimal level required 
to achieve in the Kingdom of Saudi Arabia.39

CONCLUSION
Antimicrobial resistance is caused by unnecessary use, insufficient 
duration of therapy, inappropriate doses, and irrational fixed-dose 
drug combinations. As a result, this study was conducted to investigate 
the pattern of antibiotic prescribing in PHCs. This study provided a 
good picture of the pattern of antibiotic prescribing in PHCs in KSA, 
which provided valuable data that could aid in the development of 
interventions aimed at increasing antibiotic use. However, because the 
study was conducted in only the capital city of Riyadh and for a short 
period, it cannot be generalized to the entire country. Furthermore, 
it implies the long-term need for similar studies in other parts of the 
country. Nonetheless, this study has far-reaching implications for policy 
and practice. The findings indicate an urgent need to train prescribers 

and educate the public to prevent inappropriate antibiotic prescribing 
and use.
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