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ABSTRACT 

	
Aims: Antibiotic resistance is an escalating global health threat, exacerbated by the irrational use of antibiotics. Identifying the most prescribed and sold antibiotics in the Buea Health District offers a comprehensive yet focused approach to understanding local antibiotic use and consumption. 
Study design:  Cross-sectional study
Place and Duration of Study: Buea Health District of South West Region, Cameroon, between December 2024 and July 2005.
Methodology: Information on most prescribed and most sold antibiotics were gotten from prescribing medical doctors and drug vendors respectively in the Buea Health district by use of a questionnaire. Numeric variables were summarized using means and standard deviations. Categorical variables were described using frequencies and percentages. A P-value of <0.05 was considered statistically significant for pearson chi square test
.
Results: Among the 66 medical doctors (mean age: 33.59±7.7 years) enrolled, 56.1%, 25.8%, 24.2% admitted that ceftriaxone, amoxicillin-clavulanic acid and metronidazole were their first, second and third most prescribed antibiotics respectively. Clinicians with > 5 years of experience were significantly more likely (χ² [P-value]: 4.15 [0.042]) to choose ceftriaxone as their first-choice antibiotic (72 %) as compared to those with ≤ 5 years (46.3 %). Out of the 132 drug vendors enrolled, 54 (40.9%), 40 (30.3%) and 41 (31.1%) reported that ceftriaxone, doxycycline and azithromycin, as their first, second and third most sold antibiotic respectively. Ceftriaxone was identified as both the most prescribed (56.1%) and most sold (40.9%) antibiotic. 
Conclusion: Ceftriaxone was identified as both the most prescribed (56.1%) and most sold (40.9%) antibiotic. The Public health sector should ensure that WATCH antibiotics like ceftriaxone are prescribed appropriately. In order to maximize the chances of having the three most prescribed antibiotics being the same as the three most sold, it is crucial to regulate over-the-counter sales and address self-medication by improving public health education.
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1. INTRODUCTION 

Antibiotics are important tools in modern medicine, playing a vital role in treating bacterial infections. Since their discovery, antibiotics have significantly reduced morbidity and mortality from bacterial diseases (Cook & Wright, 2022). However, the efficacy of antibiotics is increasingly being jeopardized by the rapid emergence of antibiotic resistant bacteria (Ahmed et al., 2024). The misuse and overuse of antibiotics, especially in hospital settings, have accelerated the development of antimicrobial resistance, making it more challenging to treat common infections (Nammi et al., 2025).
Antimicrobial resistance (AMR) is a growing global health threat, predicted to cause up to 10 million deaths annually by 2050 if not addressed (Naghavi et al., 2024; Salam et al., 2023). The burden is heaviest in low- and middle-income countries, especially in Africa (Naghavi et al., 2024). Antimicrobial resistance to commonly used antibiotics have been documented to have been driven by empirical prescribing, self-medication and over the counter antibiotic sales (Ho et al., 2025). 
To promote appropriate use of antibiotics, the World Health Organization (WHO) introduced the AWaRe classification, grouping antibiotics into Access, Watch, and Reserve categories to guide prescribing medical doctors (Zanichelli et al., 2023). However, awareness and application of this classification among healthcare providers in settings like the Buea Health District remain limited. As a result, the frequent and inappropriate use of broad spectrum antibiotics seems inevitable, increasing the risk of developing resistance and poor treatment outcomes (Tarrant et al., 2021).
Identifying the most prescribed and sold antibiotics in the Buea Health District offers a comprehensive yet focused approach to understanding local antibiotic use. This choice strikes a balance between ensuring adequate representation of commonly used antibiotics and maintaining practicality in data collection and analysis.

2. material and methods 

[bookmark: _Toc93919588][bookmark: _Toc182929760][bookmark: _Toc202950819]Study area/design
This was a cross-sectional study conducted within the Buea Health District of Fako Division, South West Region of Cameroon. Buea is located at the Slope of Mount Cameroon with an estimated population of more than 587,000 and a surface area of 870 km2 (History - Welcome to Buea Council, 2020). The Buea Health District encompasses a network of health facilities, including hospitals, health centers, and clinics. Information on most prescribed and most sold antibiotics were gotten from prescribing medical doctors and drug vendors respectively in the Buea Health district by use of a questionnaire.
[bookmark: _Toc93919597]Ethical Considerations
Ethical clearance for this study (number 2025/1779-01/UB/SG/IRB/FHS) was obtained from the Institutional Review Board of the Faculty of Health Sciences, University of Buea. Administrative authorization (P42/MINSANTE/SWR/RDPH/RCB.PT/698/726) was also granted by the Regional Delegation of Public Health. Prior to participation, all respondents were provided with detailed information regarding the purpose, procedures, potential benefits, and voluntary nature of the study. Written informed consent was obtained from each participant. They were assured of their right to withdraw from the study at any time without consequence. To uphold confidentiality, unique codes were assigned in place of names or identifiable information related to participants, facilities, and pharmacies involved.

[bookmark: _Toc202950820][bookmark: _Toc182929764]Study population and Sampling Technique
[bookmark: _Toc182929772]The study population was made up of medical doctors who prescribe antibiotics, pharmacist and drug store owners in the Buea health district who signed the informed consent form. Any participant with incomplete data in his/her questionnaire was excluded from the study.
A mixed sampling technique was used to capture the varying availability and accessibility of participants across the Buea Health District. For medical doctors, a purposive sampling approach was adopted. Doctors actively prescribing antibiotics were recruited from a range of public and private healthcare facilities across the Buea Health District. Efforts were made to ensure representation from different health areas. However, due to the absence of a centralized database of all practicing doctors, it was not possible to determine the total number within the district.
All registered pharmacies within the district were included in the study. To identify drug stores, a snowball sampling technique was used. Given the lack of a comprehensive registry of drug store, we visited various quarters within each health area, relying on local guidance and community referrals to locate active drug stores. Only drug stores that were both identified through this referral process and willing to participate were included. 
Data Collection and management
Data were collected using structured a questionnaire administered to medical doctors, pharmacy attendants and drug stores within the Buea Health District. This questionnaire was designed to obtain demographic information from participants and also to obtain information on the three most prescribed antibiotics (per medical doctors) and the three sold antibiotics (per pharmacy and drug store personnel). 
All questionnaires were checked for completeness, and the data was keyed into SPSS version 25.0 (IBM, USA) and later checked for data quality problems by another person.  This data was then saved in a computer with a password accessible only by the researcher. The filled questionnaires were put together and locked in a save cupboard with unauthorized access.
[bookmark: _Toc202950829] Statistical analysis
Descriptive and inferential statistical analysis were performed using the Statistical Package for the Social Sciences (SPSS) version 25.0 (IBM Corp., USA). Numeric variables such as age were summarized using means and standard deviations. Categorical variables including gender, health area, most prescribed/sold antibiotics were described using frequencies and percentages. The Pearson chi square test was used to assess associations between categorical variables. A P-value of <0.05 was considered statistically significant.

3. results 

[bookmark: _Toc202950832]Identification of the three most prescribed antibiotics in Buea health district
This study enrolled 66 medical doctors who are actively prescribing antibiotic. Fifty (75.8%) were male while 16(24.2%) were female. The mean age of the participants was 33.59±7.7 years and the age range with majority of the participants (42.4%) was 31-40 years. Fifty (75.8%) were General practitioner while 16(24.2%) were specialist as shown in table 1.
[bookmark: _Toc201805419]Table 1: Socio-demographic characteristics of prescribers in the Buea Health District, 2025
	Variable
	Modalities
	Number (n)
	Percentage (%)

	Sex
	Male 
	50
	75.8

	
	Female 
	16
	24.2

	
Age group (Years)
	
21-30
	
24
	
36.4

	
	31-40
	28
	42.4

	
	41-50
	13
	19.7

	
	≥51
	1
	1.5

	
General/specialist
	
General practitioner
	
50
	
75.8

	
	Specialist
	16
	24.2

	
Years of experience
	
<1 year
	
5
	
7.6

	
	1-5 years
	36
	54.5

	
	6-10 years
	13
	19.7

	
	>10 years
	12
	18.2

	
Health area
	
Muea
	
7
	
10.6

	
	Molyko
	11
	16.7

	
	Buea Road
	39
	59.1

	
	Buea Town
	4
	6.1

	
	Bokwango
	2
	3.0

	
	Tole
	1
	1.5

	
	Bova
	2
	3.0



The first-choice most prescribed antibiotic was ceftriaxone, mentioned by 37 (56.1%) doctors. The second most prescribed antibiotic was amoxicillin-clavulanic acid, cited by 17 (25.8%) doctors, while metronidazole was the third most prescribed, with 16 (24.2%) doctors choosing it (table 2).

Table 2: The three most prescribed Antibiotics according to medical doctors in the Buea health District, 2025
	
	Antibiotic
	Number of doctors (n)
	Percentage of doctors (%)

	1st choice most prescribed 
	1st

	Ceftriaxone
	37
	56.1

	
	2nd 
	Amoxicillin/clavulanic acid
	15
	22.7

	
	3rd 
	Amoxicillin
	6
	9.1

	
	4th 
	Others
	8
	12.1

	

	2nd choice most prescribed 
	1st

	Amoxicillin/clavulanic acid
	17
	25.8

	
	2nd 
	Metronidazole
	11
	16.7

	
	3rd 
	Cefixime
	9
	13.6

	
	4th 
	Others
	29
	43.9

	

	3rd choice most prescribed 
	1st

	Metronidazole
	16
	24.2

	
	2nd 
	Cefixime
	15
	22.7

	
	3rd 
	Amoxicillin/clavulanic acid
	10
	15.2

	
	4th 
	Others
	25
	37.9




In this study the years of working experience (grouped as ≤5 years and > 5 years) by medical doctors was significantly associated (p=0.042) with prescribing ceftriaxone as first choice as shown on table 3.



Table 3: Factors associated with prescribing ceftriaxone as first choice (by medical doctors) in the Buea Health District, 2025
	Variable
	Modality
	Ceftriaxone as 1st choice n(%)
	Other antibiotics as 1st choice n(%)
	Chi square (p-value)

	Sex 
	Male 
	31 (62.0)
	19 (38.0)
	2.95 (0.09)

	
	Female 
	6 (37.5)
	10 (62.5)
	

	
Age group
	<35 years 
	24 (57.1)
	18 (42.9)
	0.05 (0.81)

	
	≥35 years 
	13 (54.2)
	11 (45.8)
	

	
Years of experience
	≤5 years 
	19 (46.3)
	22 (53.7)
	4.15 (0.04)

	
	>5 years 
	18 (72.0)
	7 (28.0)
	

	
Medical doctor grade
	General practitioner 
	27 (54.0)
	23 (46.0)
	0.36 (0.55)

	
	Specialist 
	10 (62.5)
	6 (37.5)
	

	
Guide for prescribing antibiotics
	Uses empirical treatment guide only 
	15 (53.6)
	13 (46.4)
	0.12 (0.73)

	
	Uses Both empirical and culture guide 
	22 (57.9)
	16 (42.1)
	



[bookmark: _Toc202950836]Identification of the three most sold antibiotics in Buea health district
This study enrolled 132 participants who sell medication at pharmacies, drug stores and hospital pharmacy within the Buea health District. Among these participants, 18(13.6%) were males and 114 (86.4%) were females.  The mean age of the participants was 29.77±4.70 years. Ninety-one (68.9%) were within the age range of 21-30 years. Also, 111(84.1%) of the participants were from local drug stores as shown in table 4.







[bookmark: _Toc201805420]Table 4: Socio-demographic characteristics of antibiotic sellers in the Buea Health District, 2025
	Variable 
	Modalities 
	Number (n)
	Percentage (%)

	Gender 
	Male 
	18
	13.6

	
	Female 
	114
	86.4

	
Age Group (Years) 
	21-30
	91
	68.9

	
	31-40
	38
	28.8

	
	41-50
	3
	2.3

	
Location 
	Hospital
	12
	9.1

	
	Pharmacy
	9
	6.8

	
	Local drug store  
	111
	84.1

	
Years of Experience 
	
<1 year
	
8
	
6.1

	
	1 5 years
	53
	40.2

	
	6 10 years
	68
	51.5

	
	>10 years
	3
	2.3

	
Health Area 
	Muea
	36
	27.3

	
	Molyko
	26
	19.7

	
	Buea Road
	40
	30.3

	
	Buea Town
	14
	10.6

	
	Bokwango
	13
	9.8

	
	Tole
	1
	0.8

	
	Bova
	2
	1.5



Fifty-four (40.9%) drug sellers in the Buea Health District reported that ceftriaxone was their most sold antibiotic, making it the highest-selling antibiotic. The second most sold antibiotic was doxycycline, reported by 40 (30.3%) drug sellers, while the third most sold antibiotic was azithromycin, reported by 41 (31.1%) drug sellers as shown on table 5.








[bookmark: _Toc201805422]Table 5: The three most sold Antibiotics according to drug sellers in the Buea health District, 2025

	
	Antibiotic
	Number of drug sellers (n)
	Percentage of drug sellers (%)

	1st most sold 
	1st
	Ceftriaxone
	54
	40.9

	
	2nd 
	Ciprofloxacin
	35
	26.5

	
	3rd 
	Azithromycin
	24
	18.2

	
	4th 
	Others
	19
	14.4

	

	2nd most sold 
	1st
	Doxycycline
	40
	30.3

	
	2nd 
	Metronidazole
	33
	25.0

	
	3rd 
	Ofloxacin
	30
	22.7

	
	4th 
	Others
	29
	22.0

	

	3rd  most sold 
	1st
	Azithromycin
	41
	31.1

	
	2nd 
	Doxycycline
	34
	25.8

	
	3rd 
	Amoxicillin
	29
	22.0

	
	4th 
	Others
	28
	21.2




[bookmark: _Toc202950846]DISCUSSION 
Our study revealed that ceftriaxone was the most frequently prescribed first-line antibiotic, selected by 56.1% of the medical doctors in the Buea Health District. This was followed by amoxicillin/clavulanic acid (22.7%) and amoxicillin (9.1%). For second-line preferences, doctors showed more varied choices, with amoxicillin/clavulanic acid (25.8%) and metronidazole (16.7%) being the most cited, though a significant proportion (43.9%) selected antibiotics outside the top three (“others”). Similarly, in third-line prescriptions, metronidazole (24.2%) and cefixime (22.7%) were most preferred, with “others” accounting for 37.9% of responses. Notably, amoxicillin/clavulanic acid appeared consistently across all three preference levels, highlighting its widespread use. The data indicate that while ceftriaxone remains the dominant first-line antibiotic, prescribing patterns become increasingly diverse in second and third choices. 
Other studies have identified ceftriaxone as the most prescribed antibiotic in different countries (Charles et al., 2023; Kizito et al., 2021; Nsojo et al., 2024). Ceftriaxone is a broad-spectrum antibiotic with known efficacy against a variety of bacterial pathogens (Epstein et al., 1982). The “Cameroon Guide to Antibiotic Therapy for Common Bacterial Diseases” (Cameroon ministry of public health & USAID, 2024) recommends ceftriaxone for 26 out of 36 bacterial infections (72.2%), including a wide array of severe and complicated infections. Given that ceftriaxone is recommended for serious infections, its high prescription rate in this study can be seen as justifiable to some extent, as it is commonly used for conditions that require broad-spectrum treatment. Its broad application for treating conditions such as sepsis, urinary tract infections, pneumonia, meningitis etc explains why it was chosen by 56.1% of the medical doctors in the district as their first-choice antibiotic. 
Clinicians with > 5 years of experience were significantly more likely (χ² [p-value]: 4.15 [0.042]) to choose ceftriaxone as their first-choice antibiotic (72 %) as compared to those with ≤ 5 years (46.3 %). Due to its broad-spectrum nature and high clinical success rate more experienced clinicians may have developed confidence in ceftriaxone over years of practice especially where laboratory diagnostics are limited. In addition, experienced clinicians may be less exposed to newer antimicrobial-stewardship training or WHO AWaRe guidelines and adamant or stereotype with their approach to medicine by always sticking to old methods which to the best of their knowledge, is still effective even up till date (Gu et al., 2025; Perozziello et al., 2019). 
The over-prescription of ceftriaxone raises significant concerns, particularly because it is classified as a Watch antibiotic by the World Health Organization (WHO). According to the WHO’s AWaRe classification, WATCH antibiotics are intended for restricted use to combat antimicrobial resistance (AMR) and should only be prescribed in cases where other, narrower-spectrum antibiotics (classified as Access antibiotics) are not appropriate (Zanichelli et al., 2023). The Cameroon Guide, which aligns with these global recommendations, restricts ceftriaxone's use to severe infections and second-line treatments in certain cases. Despite this, the high prescription rate of ceftriaxone in Buea may indicate a derailment from these guidelines, possibly contributing to unnecessary overuse. When ceftriaxone is prescribed inappropriately for conditions that do not require such a potent agent, it creates significant risks for the emergence of resistant pathogens (King et al., 2019). 
Injectables are intended primarily for in-patients or severe infections, where dosing, sterility and patient monitoring can be assured (“Best Practices for Injection,” 2010). Ceftriaxone is primarily available in an injectable form, which means it requires skilled professionals to properly administer the drug intravenously. However, the over-sale of ceftriaxone as seen in this study implies that the drug is most likely being used outside formal clinical settings, potentially by non-professional healthcare providers. Studies have shown that non-professionals are frequently involved in the sale and administration of injectable antibiotics, which poses serious risks of adverse reactions and AMR, associated with incorrect administration techniques and suboptimal dosing (Akande-Sholabi & Oyesiji, 2023; Alabi et al., 2025; Belachew et al., 2021).
The fact that doxycycline and azithromycin are among the most sold antibiotics but not among the most prescribed antibiotics in Buea Health district (three most prescribed different from three most sold) by medical professionals raises the following question: who is prescribing or administering these antibiotics? The dispensation of these drugs without prescription suggests that they may be self-medicated by patients or obtained over-the-counter from pharmacies. The over sale of Azithromycin could also be linked to its use as part of the treatment for COVID-19 even in the absence of proper diagnosis and no direct evidence of cure (Kournoutou & Dinos, 2022). This further supports the notion of self-medication and improper use.
Furthermore, veterinary use of antibiotics, especially doxycycline, could also contribute to its high sales. Doxycycline is often used in animal health to treat infections in livestock and pets. The purchase and use of doxycycline for veterinary purposes in Buea Health district could explain the higher sales of doxycycline compared to its prescribed use for human infections.
The discrepancy between the most prescribed and most sold antibiotics also points to potential gaps in regulatory enforcement regarding the sale and distribution of antibiotics. If non-prescribed antibiotics are being dispensed freely in pharmacies or from unlicensed sellers, it indicates that there are unsatisfactory controls in place to prohibit the sale of antibiotics without prescriptions. This raises concerns about public health and the growing threat of AMR due to the unsupervised use of potent antibiotics.
This study had some limitations. Sampling of doctors and drug sellers was non-probabilistic and so this may have excluded some informal vendors operating clandestinely and unregistered prescribers, limiting how well findings represent the entire Buea Health district. In addition, Prescription and sales data were obtained through questionnaires and self-report, not from prescription logs or pharmacy sales records. Self-reporting in this context may be subject to recall bias. Some respondents may have over- or under-reported certain antibiotics.


4. Conclusion

The three most prescribed antibiotics in the Buea Health District are ceftriaxone (56.1%), Amoxicillin/clavulanic Acid (25.8%) and Metronidazole (24.2%). The Public health sector should ensure that WATCH antibiotics like ceftriaxone are prescribed appropriately, promoting the use of narrow-spectrum antibiotics where possible to combat antimicrobial resistance. This may require educating of medical doctors on AWaRE classification of antibiotics.  The three most sold antibiotics in the Buea Health District are ceftriaxone (40.9%), Doxycycline (30.3%) and Azithromycin (31.1%). In order to maximize the chances of having the three most prescribed antibiotics being the same as the three most sold, it is crucial to regulate over-the-counter sales and address self-medication by improving public health education.


CONSENT 

Written informed consent was obtained from each participant. They were assured of their right to withdraw from the study at any time without consequence. To uphold confidentiality, unique codes were assigned in place of names or identifiable information related to participants, facilities, and pharmacies involved.

ETHICAL APPROVAL (WHERE EVER APPLICABLE)

Ethical clearance for this study (number 2025/1779-01/UB/SG/IRB/FHS) was obtained from the institutional review board of the faculty of health sciences, university of Buea. Administrative authorization (P42/MINSANTE/SWR/RDPH/RCB.PT/698/726) was also granted by the regional delegation of public health. Prior to participation, all respondents were provided with detailed information regarding the purpose, procedures, potential benefits, and voluntary nature of the study.
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Definitions, Acronyms, Abbreviations

AWaRE: Access, watch, reserve
AMR: Antimicrobial resistance
COVID-19: Corona virus disease-19
SPSS: Statistical Package for the Social Sciences 
WHO: World health organisation










