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Original Research Article

Antibiotic Prophylaxis Practices for Caesarean Section in Ogun State, Nigeria: A Cross-Sectional Study
ABSTRACT

	The abstract should be concise and informative. It should not exceed 300 words in length. It should briefly describe the purpose of the work, techniques and methods used, major findings with important data and conclusions. Different sub-sections, as given below, should be used. No references should be cited in this part. Generally non-standard abbreviations should not be used, if necessary they should be clearly defined in the abstract, at first use.
[bookmark: _GoBack]
Aims: To determine the types and combinations of antibiotics most frequently prescribed; assess the level of adherence to international guidelines on antibiotic prophylaxis during CS; and identify the underlying reasons for deviations from evidence-based protocols.
Study design:  Cross-sectional Study.
Duration of Study: May 2025 – July 2025.
Methodology: This descriptive cross-sectional study assessed the practice of antibiotic prophylaxis in CS among 106 doctors in Ogun State, Nigeria. Data were collected via structured self-administered questionnaires. Access to the questionnaire was through an online survey link circulated through professional networks and medical associations within the state.
Results: The majority (96.2%) of respondents routinely prescribed antibiotics for CS, with ceftriaxone being the most commonly used (61.3%). More than half (50.9%) administered antibiotics just before skin incision, while only 30.2% complied with the WHO-recommended timing (within 60 minutes before incision). Almost half (49.1%) routinely continued prophylaxis for 48 hours. Although 55.7% were aware of WHO guidelines, only 17.9% always adhered to them. Barriers to appropriate practice included lack of local hospital protocols, resistance to change, limited availability of recommended antibiotics, and doubts about drug potency. 
Conclusion: The study highlights gaps between international guidelines and local practice, underscoring the urgent need for policy updates, institutional protocols, and continuous training to promote evidence-based antimicrobial stewardship in CS.
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1. INTRODUCTION
Caesarean section is one of the commonest surgeries in obstetric practice(Zuarez-Easton, 2017). Its importance lies in its prevention of maternal and perinatal mortality with both elective and life-saving indications. Its safety and reduction of complications, especially post-caesarean section infection, have improved over time. With an increasing incidence of caesarean section and a desire for improvement in the positive pregnancy experience of patients, there is a need for improvement in practices involved in caesarean section. Caesarean section (either intrapartum or elective) increases the risk of severe maternal morbidity, including infective morbidity(Villar J,2007). These postoperative infections include endometritis, urinary tract infections, and surgical site infections (SSIs)(Villar J,2007). The global incidence of post-caesarean section SSIs was 5.6% with the highest incidence recorded in Africa (11%) and the lowest in the North Americas (3.87%)(Farid Mojtahedi, 2023; Baklola M, 2023). With just surgical site infections, there is a significant 3-fold increase in healthcare cost experienced as the cost of medications, radiological services, hospital visits, hospital admissions, etc.(Perencevich,2003). 
Antibiotic prophylaxis is defined as the administration of antibiotics in the face of the risk of infection. Pre-operative prophylactic antibiotic is defined as the administration of antibiotics before performing surgery to help decrease the risk of post-operative infections(Otaigbe, 2023). The use of prophylactic antibiotics is based on the anatomic position of the surgical procedure and the expected organisms which pose the risk for infection(Otaigbe, 2023).  The goal of antibiotic prophylaxis is to reduce the intraoperative microbial load to such a level as to enable host innate and adaptive immunity to prevent post-operative infections(Lamont, 2011).  In a study, the organisms postulated to cause surgical site infection at caesarean section include a combination of skin and vaginal flora, such as Staphylococcus aureus (most common), Gram-negative bacilli, coagulase-negative Staphylococcus, Enterococcus spp., and Escherichia coli(Zuarez-Easton,2017). The use of prophylactic antibiotics in caesarean section has proven to reduce the risk of surgical site infections by 30 – 65%, endometritis by 60 – 70%, thus reducing maternal morbidity and mortality(Lamont, 2011). The use of prophylactic antibiotics in caesarean section is also an important pillar in ensuring early discharge of patients following caesarean section. Prophylactic antibiotic use in CS has undergone considerable evolution, from Suonio et al indicating its need only in settings with risk of increased postpartum infection to more recently major international bodies including the World Health Organization (WHO) and the American College of Obstetricians and Gynecologists (ACOG) recommending a single dose of broad-spectrum antibiotics administered within 60 minutes before skin incision(WHO,2021; Coleman,2018; Suonio,1989). Different prophylactic antibiotic regimens have been studied, and some have been recommended by Societies of Obstetrics and Gynaecology(WHO,2021; Coleman,2018).
This strategy has been supported by a range of randomised controlled trials (RCTs) and meta-analyses demonstrating its efficacy in reducing infection rates while avoiding the adverse effects associated with prolonged antibiotic use, such as antimicrobial resistance, drug toxicity, and increased healthcare costs (Hu,2021; Jansson,2018; Smaill,2014).
However, despite these clear and evidence-based recommendations, clinical practice in many parts of sub-Saharan Africa continues to diverge significantly from the guidelines. Studies in Nigeria have documented persistent use of multi-dose, post-incision prophylactic regimens that extend well beyond 48 hours(Ijarotimi,2013; Bako,2024; Zubairu,2023). These practices are often entrenched in institutional norms, a lack of updated protocols, and physicians’ perceived concerns about high local infection rates and poor aseptic conditions.
Ogun State in South-West Nigeria is a microcosm of these wider trends, with a mix of public tertiary hospitals, general hospitals, and private health institutions. The state is notable for its growing population, high CS rates, and regional significance as a referral centre. Yet, little is known about the specific antibiotic prophylaxis practices adopted by obstetric care providers in this region. This study, therefore, aims to critically examine the antibiotic prescribing practices of doctors involved in CS in Ogun State, with a particular focus on compliance with WHO-recommended timing and dosing protocols.
The objectives of this study are to determine the types and combinations of antibiotics most frequently prescribed; assess the level of adherence to international guidelines on antibiotic prophylaxis during CS; and identify the underlying reasons for deviations from evidence-based protocols.
The relevance of this study extends beyond a review of clinical practice to encompass public health priorities. Nigeria remains a high-burden country for antimicrobial resistance (AMR), and the misuse of antibiotics in surgical settings contributes significantly to this challenge(Iheanacho,2022;Arama,2025). Understanding local prescribing patterns is thus essential for developing targeted stewardship interventions and updating hospital policies to align with global standards.


2. methodology
2.1 Study Design and Setting
This study adopted a descriptive cross-sectional design to evaluate the practices of antibiotic prophylaxis among doctors performing caesarean sections (CS) in Ogun State, Nigeria. Ogun State is located in the South-West geopolitical zone of Nigeria, with a population of approximately 6.2 million. It hosts a diverse mix of tertiary, secondary, and private healthcare facilities. The study was conducted between May and July 2025.
2.2 Study Population
The study population comprised medical doctors actively involved in performing caesarean sections across both public and private health institutions in Ogun State. Participants included consultants, residents, and medical officers.
2.3 Sampling and Sample Size
A total of 106 doctors participated in the study. Recruitment was based on voluntary response to an online survey link circulated through professional networks and medical associations within the state. All participants who met the inclusion criteria and consented to participate were enrolled.
2.4 Data Collection Instrument
Data were collected using a structured, self-administered questionnaire developed in Google Forms. The questionnaire was designed based on the World Health Organisation (WHO) guidelines on antibiotic prophylaxis for caesarean section, previous literature, and expert input from senior obstetricians and microbiologists.
The instrument consisted of four main sections:
· Sociodemographic and professional characteristics
· Awareness and compliance of antibiotic prophylaxis guidelines
· [bookmark: _Hlk210747172]Antibiotic prescribing practices for CS
· Perceived barriers to adherence and potential improvement strategies
The questionnaire was pretested among ten doctors outside the study area to ensure clarity, relevance, and validity. Minor revisions were made based on feedback before full deployment.
2.5 Data Collection Procedure
Participants were informed of the study’s objectives in the introductory section of the questionnaire. Proceeding to complete and submit the form was taken as an indication of informed consent. Data collection was conducted anonymously to encourage honest responses and reduce response bias.
2.6 Data Analysis
Data were analysed using IBM SPSS Statistics for Windows, version 23.0 (IBM Corp., Armonk, NY, USA). Descriptive statistics were employed to summarise the data. Continuous variables, such as age, were expressed as means and standard deviations, while categorical variables were presented as frequencies and percentages. Results were displayed using tables for ease of interpretation.
2.7 Ethical Considerations
Participation in this study was voluntary and anonymous, and no patient data were collected. The study was conducted in accordance with ethical principles for research involving human subjects as outlined in the Declaration of Helsinki. Respondents were assured of confidentiality and anonymity. No identifying information was collected, and all data were stored securely for research purposes only. 

3. results and discussion
3.1 Results
A total of 106 doctors responded to the questionnaire during the study period (May to July 2025), and all filled-out questionnaires were complete. The average age of respondents was 37.56±10.43years, and the median age was 35years. Most (63.2%) of the respondents were males. Table 1 shows the professional characteristics of respondents.

Table 1: Professional characteristics of respondents
	CHARACTERISTICS
	FREQUENCY (n)
	PERCENTAGE (%)

	Cadre/Specialty
	
	

	Medical Officers
	57
	53.7

	Obstetrician (Consultants and Residents)
	29
	27.4

	Family physicians (Consultants and Residents)
	18
	17.0

	Others
	2
	1.9

	Number of Years of Practice
	
	

	≤ 10 years
	71
	67.0

	> 10 years
	35
	33.0

	Work Setting
	
	

	Public Tertiary care
	70
	66.0

	Public Secondary Care 
	12
	11.3

	Public Primary Care
	2
	1.9

	Private Tertiary care
	11
	10.4

	Private Secondary care
	11
	10.4



As regards the use of antibiotic prophylaxis, the majority of respondents (102; 96.2%) would give antibiotics for caesarean section; however, more than half (54; 50.4%) of them would give just before skin incision, with only 32 (30.2%) giving within 60 mins of skin incision. Almost all the respondents (97.3%) agree on the effectiveness of antibiotics prophylaxis against post-operative infections respondents (67.9% - very effective, 29.4% - moderately effective). The commonest antibiotic used for prophylaxis is IV Ceftriaxone, with almost half of respondents (49.1%) gave antibiotics prophylaxis for 48 hours routinely. This is illustrated in Table II.

Table II: Antibiotic prescribing practices for CS
	
	FREQUENCY (n)
	PERCENTAGE (%)

	Do you routinely administer antibiotics for caesarean section?
	
	

	Yes
	102
	96.2

	No
	4
	3.8

	When do you start prophylactic antibiotics for caesarean section
	
	

	Within 60 mins before surgery
	32
	30.2

	Within 30 mins before skin incision
	2
	1.9

	While on the theatre table before administration of anaesthesia (within 30-60 mins)
	1
	0.9

	Just before skin incision
	54
	50.9

	After cord clamping
	4
	3.8

	After completion of surgery
	13
	12.3

	Antibiotics used for Prophylaxis
	
	

	Ceftriaxone
	65
	61.3

	Ceftriaxone/Sulbactam
	33
	31.1

	Metronidazole
	17
	16.0

	Cefuroxime
	10
	9.4

	Co-amoxiclav
	8
	7.5

	Ciprofloxacin
	2
	1.9

	Ampicillin/cloxacillin
	1
	0.9

	Genticin
	5
	4.7

	Crystalline Penicillin
	1
	0.9

	Duration of antibiotic use
	
	

	Single dose
	11
	10.4

	24 hours
	20
	18.9

	48 hours
	52
	49.1

	72 hours
	6
	5.7

	5 days
	6
	5.7

	7 days
	9
	8.5

	Do you adjust antibiotics based on patient’s risk factors
	
	

	Yes 
	83
	78.3

	No
	23
	21.7

	What risk factors influence adjustment of antibiotics used.
	
	

	Infective co-morbidities
	51
	48.1

	Surgical complications
	50
	23.7

	Medical Co-morbidities
	24
	22.6

	Labour complications
	15
	14.2

	Obesity
	11
	10.4

	Sickle cell disease
	9
	8.5

	Immunosuppression 
	7
	6.6

	Type of C/S.
	3
	2.8



About 55.7% of respondents reported being aware of WHO guidelines, with only about 17.9% always following these guidelines in practice. The most common barrier to appropriate antibiotic use is a lack of local hospital guidelines, amongst others. This is as illustrated in Table III



Table III – Awareness and compliance with WHO Guidelines.
	
	Frequency
	Percentage

	Awareness of the WHO antibiotics prophylaxis guidelines
	
	

	Yes
	59
	55.7

	No
	45
	42.5

	How often do you follow these guidelines in practice?
	
	

	Always
	19
	17.9

	Sometimes
	25
	23.6

	Rarely
	12
	11.3

	Never
	3
	2.8

	Major barriers to appropriate antibiotic use
	
	

	Lack of Guidelines
	52
	49.1

	Resistance to change in practice
	43
	40.6

	Unsure of the potency of some available antibiotics
	39
	36.8

	Antibiotic availability
	38
	35.8

	Patient non-compliance
	24
	22.6

	Cost
	3
	2.8

	Unsure of the maintenance of asepsis
	3
	2.8

	Interventions to improve antibiotic prophylaxis use in caesarean section
	
	

	Regular training
	55
	51.9

	Updated hospital protocols
	81
	76.4

	Audits and feedback
	56
	52.8

	
	
	


3.2 Discussion
This cross-sectional study assessed the practice of antibiotic prophylaxis for CS amongst 106 doctors in Ogun State, South-West Nigeria. Our findings suggest that majority of respondents prescribed antibiotics for CS, with ceftriaxone being the most commonly used medication, often given just before skin incision and extending for up to 48 hours in most instances. Although more than half of the respondents were aware of the WHO guidelines of antibiotics prophylaxis for CS, several key barriers hindered their compliance.
Majority (96.2%) of the respondents would prescribe antibiotics for caesarean section which is in keeping with recommendations of the WHO guideline, which states the need for antibiotic prophylaxis for caesarean section, however in some countries, like Sweden antibiotics prophylaxis is prescribed on risk basis and an analysis of this practice revealed that antibiotics prophylaxis may not be necessary in places with high hygiene standards(Dahiquist,2025). The most common antibiotic used is Ceftriaxone, a third-generation cephalosporin effective against Staphylococcus aureus, the commonest organism implicated for SSIs following caesarean section(Jido,2012).  The second most common antibiotics used is ceftriaxone/sulbactam, which was the most common in a study by Liu et al in China, with a 17% rate of post-partum infections (2% with post-partum endometritis, 8% with wound infection and 7% with urinary tract)(Liu,2016). Other antibiotic regimens identified for use in this study – amoxicillin/clavulanic acid, cefuroxime, metronidazole etc, are equally effective in the prevention of post-operative morbidity following caesarean section(Ijarotimi,2013; Zubairu,2023;Alekwe,2008;Igwemadu,2022).
Duration and spectrum of prophylaxis have important downstream consequences. Randomized trials and observational studies from comparable resource settings consistently show that short-course or single-dose prophylaxis is at least as effective as multi-day regimens for preventing postoperative infectious morbidity after CS, while minimizing drug exposure, adverse events, and costs((Ijarotimi,2013;Igwemadu,2022;Abubakar,2018). Several recent RCTs and comparative studies in low-resource settings have reinforced that extending prophylaxis beyond a single pre-operative dose (or a short 24–48-hour course in indicated situations) does not confer additional protection and may encourage antimicrobial resistance(AMR)(Ijarotimi,2013;Zubairu,2023;Igwemadu,2022;Mohammed,2020;Adaji,2020). In short, prolonged broad-spectrum regimens used by many respondents here are unlikely to improve outcomes but are more likely to contribute to AMR and increase costs.
Awareness of international guidance in our study was moderate (≈56%), but consistent adherence was low (≈18%). This pattern — knowledge without sustained practice change — suggests that educational interventions alone will be insufficient. Implementation strategies that have worked elsewhere combine guideline dissemination with institutional protocols, reliable drug procurement (to ensure access to recommended first-line agents), perioperative checklist integration, regular audits, and feedback loops(Ariyo,2019;Sartelli,2024). Where stewardship programs and audit-feedback have been implemented, compliance improves and unnecessary antibiotic use falls(Alemkere,2023;Ngozi,2021;Ahmed,2022;Mahmoudi,2019). The WHO’s recommendations emphasize these systems approaches as core components for translating guidance into consistent practice(WHO,2021).

Local context of possible microbes responsible for post-operative infections and available sensitive antibiotics matters. Observed preference for ceftriaxone or ceftriaxone -based combination in our sample, similar to that in Northern Nigeria, India and China could reflect local availability, procurement patterns, clinician perceptions about potency, or cost structures that paradoxically make some agents more accessible than recommended first-generation cephalosporins(Bako,2024;Liu,2016;Mishra,2021). Addressing these supply-side barriers (ensuring availability and affordability of cefazolin or other recommended agents) is therefore a practical priority for stewardship(Alemkere,2023). In addition, clinicians’ concerns about operating room asepsis, high perceived infection risk, and medicolegal anxieties contribute to defensive prescribing. Institutional quality-improvement efforts that strengthen aseptic practice, wound care, and postoperative surveillance may reduce clinicians’ inclination toward prolonged/prophylactic broad-spectrum coverage.

Public-health implications are substantial. Nigeria is recognized as a setting with high AMR burden; surgical prophylaxis is a modifiable contributor to antimicrobial selection pressure(Chukwu,2022;Allaf Navirian,2022;Steeman,2024). Reducing unnecessary broad-spectrum and prolonged prophylaxis in CS can therefore form part of national and facility-level AMR containment strategies, with co-benefits including reduced drug costs, fewer adverse drug events, and potential shortening of length of stay. Facility-level stewardship that links obstetrics, pharmacy, infection prevention, and microbiology is likely to be the most effective approach.

3.3 Strengths and Limitations
This study has several strengths. It specifically targeted doctors actively involved in the conduct of caesarean sections, ensuring that the findings reflect the real-life prescribing practices of frontline obstetric care providers. The sample size of 106 respondents across different cadres, including medical officers, residents, consultants, and family physicians, provided a broad perspective of antibiotic use in CS. Furthermore, the inclusion of doctors working across diverse healthcare settings—public tertiary, secondary, and private institutions—enhances the representativeness of the results and offers insights applicable to multiple levels of care. At the same time, the study’s focus on antibiotic prophylaxis in caesarean section aligns with a critical global health issue, namely antimicrobial resistance, making the findings timely and relevant for policy and practice.
Nonetheless, some limitations must be acknowledged. The descriptive cross-sectional design provides only a snapshot of current practice and does not allow causal relationships to be established between antibiotic use and maternal outcomes. Additionally, reliance on self-administered questionnaires may introduce recall bias or social desirability bias, with respondents potentially overstating their adherence to best practices. The geographic scope of the study, being limited to Ogun State, may restrict the generalizability of the findings to other parts of Nigeria where institutional policies and resources may differ. Another limitation is the absence of patient outcome data, such as rates of surgical site infections or endometritis, which would have provided a more direct measure of the clinical impact of the identified practices. Although all respondents completed the survey, potential non-response bias cannot be fully excluded, as the perspectives of non-participating clinicians may differ. Finally, the study focused exclusively on doctors, without incorporating the views of nurses, midwives, and other perioperative staff who also play important roles in antibiotic administration during CS.

4. Conclusion
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