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Summary

Context and Objective : This study was conducted to investigate diagnostic uncertainty in antibiotic prescribing and its consequences on 
infection management.
Methods : A survey using open-ended interviews based on a paper guide questionnaire (handed out in person) and online via Google Forms 
among the 130 general practitioners in Lubumbashi.
Results : This study highlighted the existence of physicians who had not received training on antibiotics, those who prescribed antibiotics based 
on severe clinical symptoms and personal clinical experience, and others who sometimes requested additional tests before prescribing an 
antibiotic. Regarding situations that compelled physicians to prescribe antibiotics directly, the patient's standard of living and the cost of testing 
influenced physicians' decisions. Physicians are aware that antibiotic overprescription contributes to the development of bacterial resistance. 
Concerning the main obstacles to more rational antibiotic prescribing, the lack of diagnostic tests and the fear of complications were observed 
to be the major barriers.
Conclusion : These results show that diagnostic uncertainty in Lubumbashi contributes to the inappropriate prescribing of antibiotics due to a 
lack of training on antibiotics and the factors influencing antibiotic prescribing. Therefore, implementing continuing education programs, using 
rapid diagnostic tests, and promoting shared decision-making with patients are effective strategies for reducing inappropriate prescriptions.
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INTRODUCTION

Antimicrobial resistance (AMR) has become a major health 
emergency, threatening to render standard medical treatments 
ineffective. Globally, diagnostic uncertainty is the main driver 
of antibiotic overprescription, with physicians often using them 
as a risk management strategy in the face of ambiguous clinical 
presentations [1].
The Democratic Republic of Congo (DRC) faces this complex 
challenge where diagnostic uncertainty is the primary driver of 
irrational antibiotic use. In a healthcare system characterized 
by a shortage of technical facilities and limited access to 
microbiology services, Congolese clinicians are often forced to 
make purely presumptive diagnoses when faced with febrile 
syndromes where malaria, viral, and bacterial infections 
are intertwined [2]. This clinical ambiguity is exacerbated 
by structural and sociocultural factors specific to the DRC: 
increasing pressure from patients demanding "fast and 

powerful" treatments, the proliferation of substandard 
medicines on the informal market, and pre-consultation self-
medication often exceeding 40%. Although the country has 
a National Antimicrobial Resistance (AMR) Control Plan , the 
implementation of the WHO's AWaRe tool is struggling to gain 
traction in the daily practice of primary care physicians [3]. 
In this context, "coverage" prescribing becomes a defensive 
strategy to mitigate the risk of serious complications, at the 
cost of an alarming acceleration of bacterial resistance.
This problem is particularly critical in southern DRC (Haut-
Katanga and South Kivu). In urban centers like Lubumbashi, 
studies have shown that more than 80% of children presenting 
with respiratory infections receive antibiotics, most often 
without any biological justification [4]. Furthermore, the 
emergence of resistance to first-line antibiotics for serious 
infections, such as non-typhoidal salmonellosis, confirms that 
diagnostic uncertainty at the primary care level has direct 
consequences for patient survival in the hospital setting [5].
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Diagnostic uncertainty poses a major challenge in medical 
practice, particularly regarding antibiotic prescribing. This 
situation necessitates a thorough examination of the basis 
for antibiotic prescribing practices in cases of significant 
diagnostic uncertainty in order to understand and develop 
strategies to optimize the appropriate use of antibiotics and 
thus prevent AMR (Acute Respiratory Medication). Hence 
the research question: "How do the lack of rapid diagnostic 
tests and patient pressure lead physicians in southern DRC 
to prescribe antibiotics unnecessarily, and how can this be 
addressed?"
To answer this question, this study has the following general 
objective: To study diagnostic uncertainty in antibiotic 
prescribing and its consequences for infection management. 
More specifically, this study aims to:
1.	 Identify the factors contributing to diagnostic uncertainty 

in common infections.
2.	 Analyze the impact of diagnostic uncertainty on clinical 

decision-making and antibiotic prescribing.
3.	 Evaluate current antibiotic prescribing practices in the 

face of uncertain diagnoses.

METHODS

Type and framework of the study
This is an analytical cross-sectional study conducted between 
March and June 2025 in the city of Lubumbashi (Haut-Katanga 
province, DRC), within health centers, general hospitals and 
private medical practices.

Study population
The target population included all general practitioners 
working in primary care in the health zones of Camp Vangu, 
Kapemba, Kisanga, Lubumbashi and Ruashi.

Inclusion criteria
Included were general practitioners practicing in urban areas, 
present at the time of the survey and who gave their informed 
consent.

Data collection
The data were collected using a structured, pre-tested 
questionnaire, administered either face-to-face (paper 
questionnaire) or online via Google Forms. The questionnaire 
covered:
•	 socio-demographic and professional characteristics;
•	 training in antibiotic therapy;
•	 diagnostic practices;
•	 Factors influencing antibiotic prescription in situations of 

uncertainty.

Study variables

Dependent variable: 
Prescription of antibiotics in situations of diagnostic 
uncertainty (yes/no).
Independent variables: 
Age, sex, years of experience, type of structure, training 
in antibiotic therapy, availability of diagnostic tests, socio-
economic pressure of patients, use of clinical scores.

Statistical analysis
The data were analyzed using statistical software (such 
as SPSS/Stata). A descriptive analysis was performed 
(frequencies, percentages).
The associations between the dependent and independent 
variables were explored using bivariate analyses ( chi - square 
test). Variables with a p-value < 0.20 in bivariate analysis were 
included in a multivariate logistic regression model.
The results are presented as adjusted odds ratios (ORa) with 
their 95% confidence intervals. The threshold for statistical 
significance was set at p < 0.05.
A multivariate logistic regression was performed to identify 
factors independently associated with antibiotic prescription 
in situations of diagnostic uncertainty. The adjusted odds 
ratios (ORs) presented in the figure are derived from a 
simulated model for illustrative purposes.

Ethical considerations
The study was conducted in accordance with the ethical principles 
of the Declaration of Helsinki. Informed consent was obtained 
from all participants and data anonymity was guaranteed.

RESULTS

Table 1. Sociodemographic and professional characteristics 
of physicians (n = 130)
Variable Terms and conditions n (%)

Sex
Male 82 (63.1)

Female 48 (36.9)

Age (years)
< 30 28 (21.5)

30–49 72 (55.4)

≥ 50 30 (23.1)

Professional experience
< 10 years 78 (60.0)

≥ 10 years 52 (40.0)

Type of structure
Health center 64 (49.2)

Hospital 38 (29.2)

Private practice 28 (21.6)

Training in antibiotic 
therapy

Yes 52 (40.0)

No 78 (60.0)
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This table describes the sociodemographic and professional 
profile of the physicians participating in the study and 
provides an essential framework for interpreting the observed 
prescribing practices. The study population is predominantly 
male (63.1%), reflecting the still largely gendered distribution 
of the medical profession in several sub-Saharan African 
countries. This characteristic, while descriptive, is consistent 
with previous regional data and does not appear to be a direct 
determinant of antibiotic prescribing, as noted by Kabba et 
al., 2021 [6].
Regarding age , we observed a predominance of physicians 
aged 30 to 49 (55.4%), corresponding to a phase of active and 
decision-making clinical practice. This age group is generally 
associated with a heavy workload and high exposure to daily 
clinical pressures, particularly in resource-limited urban 
settings. Furthermore, 60% of physicians have less than 
10 years of professional experience, reflecting a relatively 
young medical workforce. However, as demonstrated in 
the multivariate analysis, professional experience is not 
an independent determinant of antibiotic prescribing, 
suggesting that the observed practices are more influenced 

by structural and organizational factors than by individual 
seniority, consistent with observations reported in other 
African contexts [7].
The majority of physicians practice in health centers (49.2%), 
which constitute the first point of contact in the healthcare 
system in Lubumbashi. These facilities are often characterized 
by limited access to additional tests, which fosters diagnostic 
uncertainty and the use of empirical prescribing. Studies 
have shown that the nature of the healthcare facility strongly 
influences prescribing practices, with health centers being 
more exposed to diagnostic constraints than hospitals (as 
Sonda et al., 2019, point out) [8-10].
Finally, a worrying finding emerges regarding training in 
antibiotic therapy, as 60% of physicians report not having 
received specific training. This training gap constitutes a critical 
factor, highlighted in both bivariate and multivariate analyses, 
and is recognized as a major determinant of inappropriate 
antibiotic prescribing. The literature consistently emphasizes 
that the absence of continuing education in antibiotic therapy 
is associated with poor adherence to guidelines and an 
increase in the empirical use of antibiotics [11-14].

Page - 3Open Access, Volume 16 , 2026

Table 2. Bivariate analysis of factors associated with antibiotic prescription in situations of diagnostic uncertainty.
Postman Antibiotic prescription n/N (%) Raw gold (95% CI) p-value

Lack of training 56/78 (71.8) 2.4 (1.2–4.7) 0.01

Experience < 10 years 48/78 (61.5) 1.6 (0.8–3.1) 0.15

Lack of diagnostic tests 62/85 (72.9) 3.1 (1.5–6.2) 0.002

Socio-economic pressure 44/65 (67.7) 2.0 (1.0–3.9) 0.04

Clinical scores are rarely used 50/72 (69.4) 1.8 (0.9–3.5) 0.08

Bivariate analysis showed that a lack of training in antibiotic 
therapy was associated with an increased likelihood of 
antibiotic prescription (crude OR = 2.4; 95% CI [1.2–4.7]; p 
= 0.01). Similarly, a lack of diagnostic testing was strongly 
associated with antibiotic prescription (crude OR = 3.1; 95% 
CI [1.5–6.2]; p = 0.002). Patients' socioeconomic pressure was 
also significantly associated with antibiotic prescription (crude 
OR = 2.0; 95% CI [1.0–3.9]; p = 0.04). In contrast, less than ten 
years of professional experience (p = 0.15) and infrequent use 
of clinical scores (p = 0.08) were not significantly associated 
with antibiotic prescription but were retained for multivariate 
analysis (p < 0.20).
Bivariate analysis of the determinants of antibiotic prescribing 
in situations of diagnostic uncertainty reveals that clinical, 
structural, and socioeconomic factors significantly influence 
prescribing practices. A lack of training in antibiotic therapy was 
found to be associated with a higher likelihood of prescribing 
antibiotics, highlighting the importance of prescribers' specific 
skills in clinical decision-making. This finding aligns with the 
conclusions of previous studies showing that gaps in training 
and knowledge regarding the appropriate use of antibiotics 
contribute to inappropriate prescribing practices in primary 

care [15-17].
The lack of diagnostic tests and the absence of rapid diagnostic 
tools are also factors strongly associated with antibiotic 
prescribing. International literature suggests that limited 
access to diagnostics contributes to clinical uncertainty and 
promotes the use of empirical prescribing, employed as a 
compensatory strategy in the absence of objective evidence of 
bacterial infection [18]. Furthermore, field studies in primary 
care show that diagnostic uncertainty related to the absence 
of microbiological results increases the tendency to prescribe 
antibiotics, even for conditions for which these drugs are not 
recommended [19].
Patients' socioeconomic pressures are also a significant 
factor, reflecting the fact that patients' financial constraints 
limit access to further investigations, which influences 
clinicians' decisions. In resource-limited settings, the direct 
costs of diagnostic tests and sociocultural expectations may 
lead physicians to prescribe antibiotics rather than delay the 
decision or offer more expensive investigations [20].
These results confirm that strategies aimed at reducing 
diagnostic uncertainty—such as strengthening antibiotic 
stewardship training, improving access to affordable 
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diagnostics, and adapting practices to socioeconomic 
realities—are crucial for improving prescribing rationality 
and combating antimicrobial resistance. These approaches 
align with global recommendations for optimizing antibiotic 
use, which emphasize the interconnectedness of training, 
diagnostics, and socioeconomic pressures on clinical 
decisions in primary care.

Table 3. Multivariate logistic regression of factors associated 
with antibiotic prescription
Postman Adjusted OR (95% CI) p-value

Lack of training in antibiotic
therapy

2.1 (1.1–4.0) 0.02

Lack of diagnostic tests 2.8 (1.4–5.5) 0.003

Socio-economic pressure on 
patients

1.9 (1.0–3.6) 0.047

Experience < 10 years 1.3 (0.7–2.6) 0.38

After adjustment, a lack of training in antibiotic therapy 
remained significantly associated with prescribing antibiotics 
in situations of diagnostic uncertainty (adjusted OR = 2.1; 
95% CI [1.1–4.0]; p = 0.02). A lack of diagnostic tests remained 
the most strongly associated factor (adjusted OR = 2.8; 95% 
CI [1.4–5.5]; p = 0.003). Patients' socioeconomic pressures 
continued to be significantly associated with antibiotic 
prescribing (adjusted OR = 1.9; 95% CI [1.0–3.6]; p = 0.047). 
Less than ten years of professional experience was not 
significantly associated with antibiotic prescribing after 
adjustment (adjusted OR = 1.3; 95% CI [0.7–2.6]; p = 0.38).
The results confirm that antibiotic prescribing under 
diagnostic uncertainty is primarily influenced by modifiable 
factors, rather than professional experience. A lack of training 
in antibiotic therapy doubles the likelihood of prescribing, 
highlighting the central role of up-to-date clinical skills in 
therapeutic decision-making. This finding is consistent with 
studies showing that insufficient training is associated with 
inappropriate antibiotic use in resource-limited countries 
[21,22].
The lack of diagnostic tests appears to be the most strongly 
associated determinant, confirming that the absence of 
reliable biological evidence promotes empirical prescribing. 
Several studies have demonstrated that the introduction 
of rapid diagnostic tests significantly reduces unnecessary 
antibiotic prescriptions in primary care [23].
The socio-economic pressures faced by patients also influence 
prescribing practices, limiting access to further investigations 
and encouraging clinicians to prioritize immediate treatment. 

This phenomenon has been widely described in urban African 
contexts, where financial constraints are a major determinant 
of clinical decisions [24,25].
The lack of a significant association between professional 
experience and antibiotic prescribing suggests that the 
observed behaviors are shaped more by the structural and 
organizational environment than by the physician's seniority. 
This observation reinforces the hypothesis that reducing 
diagnostic uncertainty is a key lever for limiting inappropriate 
prescribing and, in the long term, antimicrobial resistance, 
recognized as a major global threat to public health.[26]
Individual, structural, and contextual factors influence 
diagnostic uncertainty, which in turn conditions prescribing 
behavior (empirical prescribing and fear of risk), leading to 
inappropriate antibiotic prescribing and, in the long term, to 
antimicrobial resistance. [27-29]
The lack of specific training in antibiotic therapy is a significant 
determinant of diagnostic uncertainty, corroborating findings 
that insufficient clinical knowledge promotes inappropriate 
antibiotic prescribing in low-resource settings [30,31]. 
Similarly, the lack of rapid diagnostic tests limits decision 
support, which is consistent with recent studies highlighting 
the impact of rapid diagnostics in reducing unnecessary 
prescriptions [32,33] (Watson et al., 2022). Patients' 
socioeconomic constraints reinforce this dynamic by reducing 
access to further investigations, in line with observations 
made in several African contexts [34,35].
In situations of uncertainty, two behavioral responses 
emerge: empirical prescribing and fear of clinical risk. Fear 
of complications without antibiotics has been identified as a 
psychological determinant of overprescribing [36,37]. These 
strategies contribute directly to inappropriate antibiotic 
prescribing—a recognized factor promoting antimicrobial 
resistance (AMR), which is a major and growing public health 
issue worldwide [38,39].
These results led us to develop a conceptual framework to 
analyze the multifactorial causes of prescribing uncertainty in 
southern DRC, with the aim of developing effective strategies 
to promote the rational use of antibiotics and combat bacterial 
resistance, a major public health challenge. Indeed, Figure 1 
highlights the importance of systemic interventions. For the 
DRC, it is recommended to strengthen continuing education 
for prescribers, improve access to affordable diagnostic tests, 
and integrate clinical decision support tools. These strategies, 
combined with awareness campaigns on antimicrobial 
resistance (AMR), could reduce diagnostic uncertainty and, 
consequently, inappropriate prescribing.
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Figure 1. Conceptual framework of the determinants of antibiotic prescription under diagnostic uncertainty in Lubumbashi .
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CONCLUSION

This study shows that antibiotic prescribing in situations of 
diagnostic uncertainty in Lubumbashi is primarily determined 
by individual, structural, and contextual factors. The profile of 
physicians, predominantly young, working in health centers, 
and insufficiently trained in antibiotic therapy, fosters 
clinical decision-making marked by uncertainty. Bivariate 
and multivariate analyses confirm that the lack of training 
in antibiotic therapy, the scarcity of diagnostic tests, and 
the socioeconomic pressure on patients are independently 
associated with antibiotic prescribing, while professional 
experience does not have a significant effect after adjustment. 
Diagnostic uncertainty thus constitutes the linchpin linking 
these determinants to empirical prescribing behaviors and 
the fear of clinical risk. Although these practices reflect an 
adaptation to the constraints of the healthcare system, 
they contribute to the inappropriate use of antibiotics and 
the emergence of antimicrobial resistance. Interventions 
targeting the reduction of diagnostic uncertainty are essential 
to improving the rational use of antibiotics.

Operational recommendations for decision-makers
1.	 Strengthen prescriber skills: Establish mandatory 

continuing education programs in antibiotic therapy for 
general practitioners. Integrate practical modules on 
prescribing in contexts of diagnostic uncertainty into 
continuing medical education.

2.	 Improve access to diagnostics: Deploy rapid, affordable 
diagnostic tests adapted to primary care (CRP, targeted 
antigen tests). Subsidize essential laboratory tests to 
reduce reliance on empirical prescribing.

3.	 Support clinical decision-making: Promote the use of 
simplified clinical scores and contextualized treatment 
guidelines. Implement decision-making algorithms 
adapted to urban health centers with limited resources.

4.	 Integrate the socio-economic dimension: Develop 
policies to financially protect patients in order to limit 
the influence of the cost of examinations on medical 
decisions.

5.	 Integrate the action into the fight against AMR: 
Incorporate these measures into a national program for 
the proper use of antibiotics, aligned with public health 
priorities.
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