Antibiotic prescribing patterns in outpatient settings according to the WHO AWaRe (Access, Watch, Reserve) classification at the Chiúre District Hospital, Cabo Delgado, Mozambique.
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Background: The inappropriate use of antibiotics is one of the main factors associated with the rise in antimicrobial resistance, which the World Health Organisation considers to be one of the greatest threats to global public health. To promote the rational use of these medicines, the WHO has developed the AWaRe classification (Access, Watch and Reserve), which provides guidance on the prescription of antibiotics according to their potential to induce resistance and their therapeutic importance.
Objective: To assess antibiotic prescribing patterns among outpatients using the World Health Organisation’s AWaRe classification at Chiúre District Hospital, located in Cabo Delgado Province, Mozambique.
Methods: A retrospective study was conducted based on the analysis of secondary data from the medical records of patients treated on an outpatient basis between March and September 2025. A total of 449 prescriptions from patients of different age groups were analysed. The prescriptions were assessed using the WHO’s AWaRe classification and the WHO/INRUD Prescribing Indicators. Statistical analyses were conducted using descriptive statistics with the R software.

Results: Among the 449 patients assessed, the largest proportion were aged under 5 years (33.6%), with a similar distribution between the sexes. Amoxicillin (40.8%) was the most prescribed antibiotic, followed by co-trimoxazole (26.2%) and metronidazole (8.3%). Respiratory diseases were the most frequent diagnosis (39.3%). According to the AWaRe classification, many antibiotics prescribed belonged to the Access group (86.9%), followed by the Watch group (11.7%), whilst 1.5% were classified as unclassified.
Conclusion: The results show a predominance of antibiotics from the Access group, indicating alignment with the World Health Organisation’s recommendations for the prudent use of antimicrobials. However, the presence of antibiotics from the Watch group and the lack of complete information in some prescriptions indicate a need to strengthen prescription monitoring strategies, train healthcare professionals and improve clinical record-keeping.
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Introduction
Antibiotics play a crucial role in the treatment of bacterial infections and have significantly contributed to reducing morbidity and mortality associated with infectious diseases worldwide[1–3]. The inappropriate and excessive use of these medications has contributed to the emergence and spread of antimicrobial resistance, which is currently considered one of the greatest threats to global public health by the World Health Organization (WHO) (OMS)[4–6].
Antimicrobial resistance occurs when microorganisms develop the ability to resist the effects of the drugs used to treat them, making infections harder to treat and increasing the risk of complications, prolonged hospital stays, and mortality[5,7]. Among the main factors contributing to this problem are the inappropriate prescribing of antibiotics, empirical use without diagnostic confirmation, and the lack of systematic monitoring of prescribing practices, especially in low- and middle-income countries[4].
With the aim of promoting the prudent use of antibiotics, the World Health Organization has developed the AWaRe classification (Access, Watch, and Reserve), which categorizes antibiotics according to their spectrum of activity, potential to induce resistance, and clinical importance[8,9]. The Access group includes antibiotics recommended as first-line treatments for common infections, which are expected to account for the majority of prescriptions [8]. The Watch group comprises antibiotics with the highest potential to induce resistance, and their use must be carefully monitored. The Reserve group, on the other hand, includes last-resort antibiotics intended for the treatment of severe infections caused by multidrug-resistant microorganisms[10–12].
In sub-Saharan African countries, including Mozambique, antibiotics are often used in resource-limited settings, where access to laboratory tests is limited and treatment decisions are based on clinical diagnoses [13,14]. This situation may encourage the empirical prescription of antibiotics and hinder the implementation of effective strategies for monitoring antimicrobial use [13–15].
In Mozambique, despite efforts to strengthen policies on the rational use of medicines, there are still gaps in the evidence regarding antibiotic prescribing patterns at the outpatient level, particularly in rural districts and regions with limited epidemiological data. A systematic assessment of prescribing practices can provide important information to guide interventions aimed at improving the quality of care and reducing the risk of antimicrobial resistance[16,17].
Given this context, the present study aimed to evaluate antibiotic prescribing patterns among outpatients using the World Health Organization’s AWaRe classification at the Chiúre District Hospital in Cabo Delgado Province, Mozambique. Analysis of these data may contribute to strengthening local strategies for monitoring and promoting the rational use of antibiotics in the health system.
Métodos
Desenho do estudo
A retrospective study was conducted based on the analysis of secondary data obtained from medical records. The study focused on patients treated on an outpatient basis at the Chiúre District Hospital, located in the district of Chiúre, Cabo Delgado Province, Mozambique.
The Chiúre District Hospital is a secondary-level healthcare facility that provides outpatient and inpatient services to the local population, including general medical consultations, specialized care, diagnosis and management of various clinical conditions, as well as the dispensing of medications.
Population size and sample size
The study included a total of 449 patients, including children and adults, who were treated on an outpatient basis at the study hospital. For this study, the sample size corresponded to the total number of eligible individuals included in the study.
Data collection and study variables
To analyze antibiotic prescribing, the World Health Organization (WHO) AWaRe classification and the WHO/INRUD Prescribing Indicators were used to assess prescribing patterns and the appropriateness of antibiotic use in relation to international recommendations.
Data were collected between March 2025 and September 2025, under the supervision of the principal investigator, using a standardized instrument that included patients’ sociodemographic and clinical information, as well as details on the antibiotics prescribed during outpatient visits.
In cases where essential information was missing or incomplete in the medical records, the records were excluded from the analysis.
Statistical Analysis
Statistical analyses were performed using R software (R Foundation for Statistical Computing, Vienna, Austria) via the RStudio environment. Descriptive statistics, including absolute and relative frequencies (percentages), means, and standard deviations (SD), were applied for the presentation and interpretation of the results.
Ethical Approval and Informed Consent
The research protocol was approved by the Scientific Committee of Zambeze University, Faculty of Health Sciences, Department of Pharmacy. Subsequently, approval was obtained from the clinical administration of Chiúre District Hospital to conduct the study.
Due to the retrospective nature of the research, which was based exclusively on the analysis of previously recorded medical records and prescriptions, without direct contact with patients, obtaining individual informed consent was waived.
It should be noted that the study was conducted in accordance with the ethical principles established by the Declaration of Helsinki, ensuring the confidentiality, privacy, and anonymity of the information contained in the medical records used in the research.
Results
Of the 449 patient prescriptions evaluated, all were included in the final analysis. The largest proportion of patients was in the under-5 age group, accounting for 151 (33.6%), followed by patients aged 5 to 14 years, with 110 (24.5%). The age groups of 25 to 59 years and 15 to 24 years accounted for 103 (22.9%) and 73 (16.3%), respectively, while patients aged 60 years or older accounted for 12 (2.7%). Regarding gender, the distribution was nearly balanced, with 225 (50.1%) female and 224 (49.9%) male patients. As for the prescriber category, most prescriptions lacked recorded information (348; 77.5%). Among those with available information, 85 (18.9%) were prescribed by General Medicine Technicians (GMT), 11 (2.4%) by students, and 5 (1.1%) by volunteers (GMT). The demographic characteristics of the patients are presented in Table 1. 
Table 1: Demographic characteristics of the patients (N = 449)
	characteristics
	n (%)

	Age -years
	

	  < 5
	151 (33.6)

	  5 – 14
	110 (24.5)

	  15 – 24
	73 (16.3)

	  25 – 59
	103 (22.9)

	  ≥ 60
	12 (2.7)

	Sex
	

	  Male
	224 (49.9)

	  Female
	225 (50.1)

	Prescriber category
	

	  Student
	11 (2.4)

	  TMG
	85 (18.9)

	  Volunteer (TMG)
	5 (1.1)

	  No information
	348 (77.5)



Figure 1 shows the types of antibiotics most frequently prescribed to the patients evaluated. Amoxicillin was the most commonly prescribed antibiotic, with 84 prescriptions (40.8%), followed by cotrimoxazole, with 54 (26.2%). Metronidazole was the third most commonly used, with 17 prescriptions (8.3%), followed by phenoxymethylpenicillin, with 14 (6.8%).
Other prescribed antibiotics included ciprofloxacin (11; 5.3%), azithromycin (10; 4.9%), and erythromycin (7; 3.4%). Benzathine penicillin was prescribed in 3 cases (1.5%), while griseofulvin was observed in 2 prescriptions (1%).
Some antibiotics had a very low prescription frequency, including tetracycline, procaine penicillin, nystatin, and chloramphenicol, each with 1 prescription (0.5%).
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Figure 1: Most commonly prescribed types of antibiotics (N = 449)
Table 2 shows the distribution of diagnoses among patients who were prescribed antibiotics. Respiratory diseases were the most common diagnosis, accounting for 81 cases (39.3%). This was followed by injuries and accidents, with 24 cases (11.7%), and gastrointestinal diseases, with 16 cases (7.8%).
Febrile syndrome accounted for 15 cases (7.3%), while the “other diagnoses” category accounted for 14 (6.8%). Malaria was recorded in 8 cases (3.9%), and dermatological diseases in 6 cases (2.9%).
Other less frequent diagnoses included neurological diseases and sexually transmitted infections, each with 3 cases (1.5%), as well as urinary tract infection and mastitis, both with 2 cases (1.0%). In addition, ear disease, hypertension, and hernia were recorded in 1 case each (0.5%).
It was also observed that 29 prescriptions (14.1%) did not include a diagnosis or recorded clinical information.
Table 2: Distribution of diagnoses among patients prescribed antibiotics (N = 449)
	Diagnosis
	n (%)

	Respiratory diseases
	81 (39,3)

	Injuries and accidents
	24 (11,7)

	Gastrointestinal diseases
	16 (7,8)

	Fever syndrome
	15 (7,3)

	Other
	14 (6,8)

	Malaria
	8 (3,9)

	Skin diseases
	6 (2,9)

	Neurological diseases
	3 (1,5)

	Sexually transmitted infection
	3 (1,5)

	Urinary tract infection
	2 (1,0)

	Mastitis
	2 (1,0)

	Ear disease
	1 (0,5)

	Hypertension
	1 (0,5)

	Hernia
	1 (0,5)

	No diagnosis/information
	29 (14,1)


Note: Respiratory diseases include (“Respiratory infection,” “Pneumonia,” “Flu,” “Rhinitis,” “Throat infection,” “Asthma”)
Table 3 shows the distribution of prescribed antimicrobials according to patients’ clinical diagnoses. Amoxicillin was found to be the most frequently prescribed antimicrobial, particularly for respiratory diseases (40 prescriptions), followed by injuries and accidents (23 prescriptions), and febrile syndrome (7 prescriptions).
Cotrimoxazole was also widely used, primarily in the treatment of respiratory diseases (31 prescriptions) and febrile syndrome (9 prescriptions). Metronidazole was most frequently prescribed for gastrointestinal diseases, with 10 prescriptions, making it the most commonly used antibiotic for this type of diagnosis.
Some antimicrobials had more specific uses. Ciprofloxacin was used primarily for gastrointestinal diseases, urinary tract infections, mastitis, and febrile syndrome. Azithromycin was prescribed for ear infections, neurological diseases, sexually transmitted infections, respiratory diseases, other diagnoses, and cases with no reported diagnosis.
Other antimicrobials, such as erythromycin, griseofulvin, nystatin, benzathine penicillin, procaine penicillin, phenoxymethylpenicillin, tetracycline, and chloramphenicol, were prescribed less frequently and distributed across different clinical diagnoses.
Table 4 presents the distribution of prescribed antibiotics according to the AWaRe classification. It was observed that the majority of prescribed antibiotics belonged to the Access group, totaling 179 prescriptions (86.9%), followed by the Watch group, with 24 (11.7%), while 3 (1.5%) were classified as Unclassified.
Among the antibiotics in the Access group, amoxicillin was the most prescribed, with 84 prescriptions (40.8%), followed by cotrimoxazole, with 54 (26.2%), and metronidazole, with 17 (8.3%). Other antibiotics in this group included phenoxymethylpenicillin (14; 6.8%), erythromycin (7; 3.4%), chloramphenicol, procaine penicillin, and tetracycline, all of which were prescribed less frequently.
In the Watch group, azithromycin stood out with 10 prescriptions (4.9%) and ciprofloxacin with 11 (5.3%), in addition to benzathine penicillin with 3 (1.5%).
Among the unclassified antimicrobials, griseofulvin (2; 1.0%) and nystatin (1; 0.5%) were identified.
Table 4: Antibiotics prescribed according to the AWaRe classification (N =449)
	Antibiotics
	Access
	Watch
	Unclassified
	n (%)

	Amoxicillin
	84
	0
	0
	84 (40.8)

	Azithromycin
	0
	10
	0
	54 (26.2)

	Benzathine penicillin
	0
	3
	0
	17 (8.3)

	Chloramphenicol
	1
	0
	0
	14 (6.8)

	Ciprofloxacin
	0
	11
	0
	7 (3.4)

	Cotrimoxazole
	54
	0
	0
	1 (0.5)

	Erythromycin
	7
	0
	0
	1 (0.5)

	Griseofulvin
	0
	0
	2
	1 (0.5)

	Metronidazole
	17
	0
	0
	10 (4.9)

	Nystatin
	0
	0
	1
	11 (5.3)

	Phenoxymethylpenicillin
	14
	0
	0
	3 (1.5)

	Procaine penicillin
	1
	0
	0
	2 (1.0)

	Tetracycline
	1
	0
	0
	1 (0.5)

	Total
	179 (86.9)
	24 (11.7)
	3 (1.5)
	206 (100)



Table 5 shows the distribution of antibiotic prescriptions by age group and AWaRe classification. It was observed that the majority of prescriptions were for patients under 5 years of age, totaling 77 (37.4%), with 74 belonging to the Access group and 3 to the Watch group.
Among patients aged 5 to 14 years, 42 prescriptions (20.4%) were recorded, of which 36 belonged to the Access group, 4 to the Watch group, and 2 to the Unclassified group.
In the 15- to 24-year-old age group, 36 prescriptions (17.5%) were observed, including 23 antibiotics from the Access group, 12 from the Watch group, and 1 from the Unclassified group.
Among patients aged 25 to 59, 42 prescriptions (20.4%) were recorded, with the Access group accounting for the majority (37 prescriptions), followed by the Watch group (5 prescriptions).
Finally, in the age group of 60 years and older, 9 prescriptions (4.4%) were recorded, all of which belonged to the Access group.
Table 5: Antibiotic prescribing by age group and AWaRe classification ( N= 449)
	Age group
	Access
	Watch
	Unclassified
	Total n (%)

	<5 years
	74
	3
	0
	77 (37.4)

	5–14 years
	36
	4
	2
	42 (20.4)

	15–24 years
	23
	12
	1
	36 (17.5)

	25–59 years
	37
	5
	0
	42 (20.4)

	≥60 years
	9
	0
	0
	9 (4.4)



Discussion
This study is one of the first analyses conducted at Chiúre District Hospital in Cabo Delgado Province, in northern Mozambique, to assess antibiotic prescribing patterns among outpatients using the World Health Organization’s (WHO) AWaRe (Access, Watch, Reserve) classification. The results showed a predominance of antibiotics from the Access group, in line with the World Health Organization’s recommendation that at least 60% of total antibiotic consumption belong to this group[16]. 86.9% of prescriptions were for antibiotics in the Access group, suggesting general alignment with international recommendations for the rational use of antimicrobials [18,19]. However, some shortcomings were observed regarding incomplete prescription records and the absence of a diagnosis in some cases factors that may compromise the quality of care and hinder proper monitoring of antibiotic use[20–22].
A higher concentration of prescriptions was observed among children under 5 years of age, followed by patients aged 5 to 14 years, indicating greater antibiotic use in pediatric populations. This pattern has also been described in studies conducted in other Sub-Saharan African countries, where children are more vulnerable to infectious diseases, such as respiratory and gastrointestinal infections[23]. The high proportion of prescriptions in this age group may be linked to the high incidence of infectious diseases in childhood and the common practice of empirical prescribing in settings with limited access to laboratory tests[24,25].
Among the prescribed antibiotics, amoxicillin was the most commonly used drug, followed by cotrimoxazole and metronidazole. This pattern is similar to that observed in several studies conducted in low- and middle-income countries, where these drugs form the basis of treatment in primary health care[26,27]. The widespread use of amoxicillin is due to its effectiveness in treating common respiratory infections and its inclusion on the WHO’s list of essential medicines [11]. Similarly, co-trimoxazole continues to be widely used in the treatment of various bacterial infections and as prophylaxis in certain clinical settings [9].
With regard to clinical diagnoses, respiratory diseases accounted for the majority of antibiotic prescriptions, representing nearly two-fifths of cases. This finding is consistent with studies conducted in various African countries, in which respiratory infections rank among the leading causes of outpatient visits and antibiotic prescriptions[28,29]. However, many of these conditions have a viral cause, which can lead to the unnecessary prescription of antibiotics when the diagnosis is based solely on clinical criteria [5].
Analysis of antibiotics according to the AWaRe classification showed that the vast majority belonged to the Access group, including amoxicillin, cotrimoxazole, metronidazole, and penicillins. This finding suggests a relatively appropriate use of first-line antibiotics in the outpatient setting[18]. The Watch group was represented primarily by azithromycin and ciprofloxacin, drugs that have a higher potential to induce antimicrobial resistance and should therefore be used with greater caution. Although the proportion of antibiotics in this group was relatively low (11.7%), their use must be continuously monitored. No prescriptions for antibiotics in the Reserve group were observed, which is a positive result, considering that these drugs are intended for the treatment of severe and multidrug-resistant infections, usually in a hospital setting[18,19].
The distribution of antibiotic prescriptions by age group showed a predominance of the Access group across all age groups, particularly among children under five years of age. This finding reinforces the expected treatment pattern in primary care, where antibiotics with a relatively narrower spectrum of activity are preferred as first-line treatment[11]. However, the presence of antibiotics in the Watch group in certain age groups, particularly among young adults, suggests a need to strengthen strategies for monitoring prescribing practices [11,18,19].
Another significant finding identified in this study was the high proportion of prescriptions lacking information about the prescriber, accounting for more than three-quarters of the records analyzed. This limitation may reflect weaknesses in the clinical record system and hinders a more detailed assessment of prescribing practices[30]. Among the prescriptions for which data is available, general practitioners accounted for the majority of cases, reflecting the structure of the Mozambican healthcare system, where these professionals play a key role in providing primary care[31,32].
Given the growing challenge of antimicrobial resistance, it is essential to strengthen antimicrobial stewardship strategies in healthcare facilities. The systematic implementation of the AWaRe classification in treatment protocols, the conduct of periodic prescription audits, and the enhancement of continuing education for healthcare professionals are key measures for promoting the rational use of antibiotics[33,34]. In addition, improving laboratory infrastructure for diagnostic confirmation can help reduce empirical prescribing and improve treatment accuracy [35].
This study has some limitations. As it is a retrospective analysis based on medical records, there may have been omissions or inconsistencies in the records, as evidenced by the absence of information on the prescriber and diagnosis in some of the prescriptions. Furthermore, the study was conducted at a single healthcare facility, which may limit the generalizability of the results to other regions of the country. The lack of microbiological data also prevents the assessment of therapeutic appropriateness based on etiological confirmation. Despite these limitations, the study provides important evidence on antibiotic prescribing patterns at the outpatient level in northern Mozambique and contributes to the strengthening of national strategies aimed at the rational use of antimicrobials.
Conclusion
The results showed a predominance of antibiotics from the Access group, which accounted for the vast majority of prescriptions, in line with WHO recommendations for promoting the rational use of antimicrobials. Amoxicillin, followed by cotrimoxazole and metronidazole, were the most frequently prescribed antibiotics, reflecting the therapeutic pattern used in primary care for the treatment of common infections. Respiratory diseases constituted the main diagnosis associated with antibiotic prescriptions, especially in children under five years of age, the group with the highest proportion of prescriptions. This pattern reinforces the role of respiratory infections as one of the main causes of antibiotic use in the outpatient setting. Despite the predominance of antibiotics from the Access group, some important challenges were identified, including the use of antibiotics from the Watch group, albeit in a smaller proportion, as well as the absence of complete information in some prescriptions, such as clinical diagnosis and prescriber identification. These factors may limit the adequate assessment of prescribing practices and highlight the need for improvements in clinical record-keeping systems. In light of this, it is recommended to strengthen strategies for the rational use of antibiotics, including the systematic incorporation of the AWaRe classification into local treatment protocols, the conduct of periodic prescription audits, and investment in the continuous training of healthcare professionals. In addition, improving diagnostic infrastructure can help reduce empirical prescribing and promote more appropriate use of antimicrobials.
Data Availability
The datasets used and/or analyzed in this study are available upon reasonable request to the corresponding author.
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Anexos 
Tabela 3: Antimicrobianos prescritos segundo o diagnóstico clínico
	Diagnosis
	Amoxicillin
	Azithromycin
	Benzathine Penicillin
	Chloramphenicol
	Ciprofloxacin
	Cotrimoxazole
	Erythromycin
	Griseofulvin
	Metronidazole
	Nystatin
	Phenoxymethylpenicillin
	Procaine penicillin
	Tetracycline

	Ear disease
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Skin diseases
	0
	0
	0
	0
	0
	0
	2
	2
	0
	0
	1
	0
	0

	Gastrointestinal diseases
	1
	0
	0
	0
	4
	1
	0
	0
	10
	0
	0
	0
	0

	Neurological diseases
	1
	1
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Respiratory diseases
	40
	3
	0
	0
	0
	31
	0
	0
	0
	0
	7
	0
	0

	Hernia
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Hypertension
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0

	Sexually transmitted infection
	0
	1
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Urinary tract infection
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0

	Injuries and accidents
	23
	0
	0
	0
	0
	0
	1
	0
	0
	1
	0
	0
	0

	Malaria
	1
	0
	0
	0
	0
	1
	0
	0
	1
	0
	1
	0
	0

	Mastitis
	0
	0
	0
	0
	1
	0
	1
	0
	0
	0
	0
	0
	0

	Other
	4
	1
	0
	1
	1
	3
	1
	0
	1
	0
	1
	0
	0

	No diagnosis/information
	7
	3
	1
	0
	1
	1
	0
	0
	0
	0
	0
	0
	0

	Fever syndrome
	7
	0
	0
	1
	3
	9
	0
	0
	2
	0
	3
	1
	1
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