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Abstract
Antimicrobial resistance is a growing public
health threat globally with a disproportionate
burden in low and middle-income countries,
including Uganda. Inappropriate antimicro-
bial prescribing, particularly empirical treat-
ment without confirmatory diagnostic testing,
contributes significantly to resistance. Med-
ical interns constitute a substantial propor-
tion of frontline prescribers in public hospi-
tals, yet evidence regarding factors influenc-
ing their use of diagnostic tests remains scarce.
This study synthesized evidence on barriers
and facilitators to the use of diagnostic tests in
antimicrobial prescribing among medical in-
terns in public hospitals in Uganda. A sys-
tematic review was conducted using PubMed
to identify relevant studies published between
2016 and 2026. Eligibility was determined
using the PEO (Population, Exposure, Out-
come) framework. Studies examining barri-
ers and/or facilitators to diagnostic test utiliza-
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tion in antimicrobial prescribing among health
professionals in public hospitals in Uganda
and comparable low and middle-income coun-
tries were included. Qualitative, quantitative
and mixed methods studies were considered.
Data were extracted using a standardized ex-
cel form, and methodological quality was ap-
praised with the Mixed Methods Appraisal
Tool (MMAT). Findings were synthesized nar-
ratively and thematically, of 430 records iden-
tified, 15 primary empirical studies were in-
cluded. None focused exclusively on medical
interns. Barriers were categorized as individ-
ual, institutional and health system level. Fa-
cilitators included structured training and su-
pervision, awareness of AMR, improved avail-
ability of RDTs, integrated fever management
programs, adherence monitoring and strength-
ened TB and HIV diagnostic programs. Diag-
nostic test use remains suboptimal, with bar-
riers at multiple levels. Strengthening diag-
nostic stewardship within internship programs
may enhance rational antimicrobial use and
mitigate AMR in Uganda.

INTRODUCTION

Antimicrobial resistance (AMR) is a critical
and growing global public health threat that
undermines the effectiveness of modern nurs-
ing and medicine [1,2]. The misuse and
overuse of antimicrobials in humans, animals
and plants are the primary drivers of resistant
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pathogens, while poverty, inequality and frag-
ile healthcare systems exacerbate their impact,
particularly in low and middle-income coun-
tries [3,4]. As a result, infections that were
once easily treatable have become harder and
more expensive to manage, leading to pro-
longed illness and higher mortality. Resis-
tant pathogens such as Escherichia coli, Kleb-
siella pneumoniae and Mycobacterium tuber-
culosis have emerged as major threats, causing
longer hospital stays, the need for last-resort
and often more toxic drugs like Carbapen-
ems, and increased treatment costs [4,5,6,7,8].
The situation is even more concerning in de-
veloping countries, where overuse and mis-
use of antimicrobials are widespread, leav-
ing physicians with limited treatment options
and driving up healthcare costs for patients,
families, and health systems. Beyond health,
antimicrobial resistance poses a significant
socioeconomic burden by reducing produc-
tivity, straining health budgets, and jeopar-
dising medical advances such as safe surg-
eries, chemotherapy, and organ transplanta-
tion [4,5,6,7,8]. Globally, AMR was directly
responsible for 1.14 million deaths and con-
tributed to an estimated 4.71 million deaths
worldwide, with the burden being dispropor-
tionately higher in low and middle-income
countries where surveillance, infection control
and access to quality healthcare remain inad-
equate [4,6,9,10,11]. In Sub-Saharan Africa
alone, AMR was associated with more than
one million deaths in 2019, with Klebsiella
pneumoniae, Escherichia coli and Staphy-
lococcus aureus among the leading causes
[8,12]. In Uganda, increasing AMR has been
reported against multidrug-resistant Mycobac-
terium tuberculosis, Klebsiella pneumoniae
and Streptococcus pneumoniae resistant to
drugs such as Penicillins, Cotrimoxazole and
third-generation Cephalosporins [13,14,15].
This growing resistance has contributed to a
significant health burden, where of the 26,800
deaths that were associated with AMR, 5,620
of them were directly attributed to it [13]. To
combat this threat, the World Health Organisa-
tion (WHO) launched the Global Action Plan

on Antimicrobial Resistance in 2015, which
emphasises improving awareness and educa-
tion, strengthening surveillance systems, pro-
moting rational use of antibiotics and investing
in research for new treatments [4]. Uganda
has implemented its own National Action
plan on Antimicrobial Resistance, focusing on
improving laboratory capacity, antimicrobial
stewardship programs in health facilities, pub-
lic awareness campaigns and tighter regulation
of over-the-counter antibiotics sales. These
efforts, while promising, face challenges in-
cluding limited funding, inadequate enforce-
ment of regulations and gaps in training of
frontline health workers [16]. Previous studies
in various countries have shown that although
health workers generally recognise the impor-
tance of diagnostic testing before prescrib-
ing antibiotics, reliance on empirical treatment
remains widespread due to limited diagnos-
tic capacity, high patient load and infrastruc-
tural gaps [17,18,19,20]. In Uganda, stud-
ies as well indicate suboptimal use of diag-
nostic tests in routine care where drugs are
prescribed without confirmatory tests, under-
scoring persistent gaps in diagnostic steward-
ship and the continued dependence on syn-
dromic management [21,22,23,24,25]. Di-
agnostic tests, including microbiological cul-
tures, rapid diagnostic tests, microscopy and
radiological imaging, are essential for guid-
ing rational prescribing; however, their use re-
mains low in many Ugandan health facilities
[20,26,27]. Health workers, including med-
ical interns, often rely on empiric treatment
due to systematic constraints, patient expecta-
tions and lack of support systems. As frontline
prescribers, medical interns significantly influ-
ence antimicrobial use patterns, yet few stud-
ies have explored their experiences with diag-
nostic tests. Despite extensive documentation
of inappropriate antimicrobial prescribing in
Uganda, there is limited research specifically
examining the use of diagnostic tests by med-
ical interns and the factors that influence their
prescribing practices. Identifying these barri-
ers and facilitators is crucial to guiding antimi-
crobial stewardship programs, strengthening
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diagnostic capacity, informing policy and im-
proving clinical decision making at the point
of care. This systematic review aimed to sum-
marise existing evidence on the barriers and
facilitators to the use of diagnostic tests in
antimicrobial prescribing among medical in-
terns in public hospitals in Uganda. Prob-
lem statement Globally, AMR continues to
place a significant strain on the healthcare sys-
tems despite efforts to combat it [1,28]. Many
low and middle-income countries are dispro-
portionately affected due to limited diagnos-
tic capacity and irrational antimicrobial use,
with Uganda not being an exception [3,4]. In
Uganda, AMR has emerged as an escalating
public health challenge, threatening the effec-
tiveness of essential treatments and increas-
ing the risk of preventable deaths [14,15,29].
In response, the government of Uganda de-
veloped a multifaceted National Action plan
on Antimicrobial Resistance to strengthen an-
timicrobial stewardship in healthcare facili-
ties, enhance surveillance systems for resis-
tant pathogens and promote public aware-
ness on rational antibiotic use [29]. Despite
these initiatives, irrational use of antimicro-
bials remains widespread among both health-
care providers and the public. Studies in
Uganda have shown that many health pro-
fessionals still prescribe medications without
confirmatory diagnostic tests [21,22,23]. This
contributes to the growing burden of AMR in
the country and undermines national efforts to
contain it. A synthesis of existing data on bar-
riers and facilitators to the use of diagnostic
tests in antimicrobial prescribing among med-
ical interns is crucial to guiding antimicro-
bial stewardship programs, strengthening di-
agnostic capacity, informing policy and im-
proving clinical decision making at the point
of care, as they constitute a substantial por-
tion of Uganda’s healthcare force. However,
evidence on the same topic among medical
interns in Uganda is limited. This system-
atic review, therefore, aimed to summarise
existing evidence on barriers and facilitators
to the use of diagnostic tests in antimicro-
bial prescribing among medical interns to in-

form targeted interventions to promote ratio-
nal antimicrobial use and reduce the burden
of AMR in Uganda’s healthcare system. Jus-
tification The inappropriate use of antimicro-
bials in Uganda continues to drive the rise of
AMR, undermining the effectiveness of treat-
ments for common infections and increasing
healthcare costs. Medical interns, as front-
line prescribers across public hospitals, play
a critical role in antimicrobial use, yet their
reliance on empirical treatment and limited
diagnostic tests may contribute to irrational
prescribing. Understanding the barriers and
facilitators to diagnostic test use among in-
terns is therefore crucial to inform targeted in-
terventions, strengthen antimicrobial steward-
ship programs and promote rational prescrib-
ing practices that can help curb AMR and im-
prove patient outcomes in Uganda. Objec-
tives 1. To identify barriers faced by medi-
cal interns in using diagnostic tests when pre-
scribing antimicrobials in public hospitals in
Uganda. 2. To report facilitators that promote
the use of diagnostic tests in antimicrobial pre-
scribing among medical interns in public hos-
pitals in Uganda. 3. To summarise recommen-
dations from existing studies to improve diag-
nostic stewardship among medical interns in
public hospitals in Uganda.

METHODOLOGY

This systematic review was conducted in ac-
cordance with the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines.

Eligibility criteria

The eligibility of studies was determined using
the PEO (Population, Exposure and Outcome)
framework. Studies were included if they fo-
cused on health professionals, including in-
tern doctors, intern nurses and midwives, in-
tern pharmacists and dental interns and exam-
ined the use of diagnostic tests in antimicrobial
prescribing. Eligible studies were required to
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report barriers and/ or facilitators influencing
diagnostic test utilisation and be conducted in
public hospital settings in Uganda. Due to
the anticipated limited availability of Uganda-
specific literature, studies from comparable
low and middle-income country settings were
also considered where relevant and clearly in-
dicated. Qualitative, quantitative and mixed
methods study designs will be included to cap-
ture a broad range of evidence. Editorials, ab-
stracts without full texts and studies not avail-
able in English were excluded.

Search strategy

A comprehensive literature search was done
using PubMed, a freely accessible biomedi-
cal database. PubMed was selected due to its
extensive coverage of peer-reviewed literature
in health-related research. However, this may
have limited the retrieval of studies indexed in
other databases. The search included all eli-
gible studies published from 2016 to 2026. A
structured search strategy was developed using
Medical Subject Headings (MeSH) and free
text terms related to antimicrobial steward-
ship, diagnostic testing, prescribing and med-
ical interns. Boolean operators (AND, OR)
and truncation symbols were used to com-
bine search terms. The search strategy was
conducted in PubMed and limited to studies
published between January 2016 and January
2026. The full search strategy is provided be-
low: (antimicrobial* OR antimicrobials* OR
antibiotic OR antibioticophila OR antibiotics
OR antibioticum OR antibioticus OR antifun-
gal OR antiviral OR antiviralis OR antivi-
rals OR antiparasitic OR antiparasitics) AND
(”Diagnostic Tests, Routine”[MeSH] OR ”Mi-
crobiological Techniques”[MeSH] OR ”Point-
of-Care Testing”[MeSH] OR diagnos* test*
OR culture* OR microscopy OR imaging OR
”rapid diagnostic test”) AND (”Drug Prescrip-
tions”[MeSH] OR prescribing OR ”antimicro-
bial stewardship”) AND (Internship*[MeSH]
OR intern* OR trainee* OR ”medical intern*”
OR ”junior doctor*” OR ”nursing intern*” OR
”midwifery intern*” OR ”pharmacy intern*”

OR ”pharmacist intern*” OR ”dental intern*”
OR ”health professional intern*” OR ”health-
care intern*”) AND (Uganda).

Study selection

All retrieved records were exported into a
reference management system, and dupli-
cates were removed. Titles and abstracts
were screened for eligibility, followed by full-
text screening of potentially relevant articles.
Study selection was guided by the inclusion
and exclusion criteria.

Data extraction

A standardised data extraction form devel-
oped in MS Excel was used to collect relevant
information from the included studies. Ex-
tracted data will include: authors, year of pub-
lication, setting, study design and objectives,
study population, types of diagnostic tests as-
sessed, reported barriers and facilitators to di-
agnostic test use, key findings and recommen-
dations.

Quality Assessment

The quality of the included studies was as-
sessed using the Mixed Methods Appraisal
Tool (MMAT). This tool allows for the ap-
praisal of qualitative, quantitative and mixed
methods studies within a single framework.
Each study was assessed against relevant
MMAT criteria and was rated as Yes, No or
Can’t tell. In line with MMAT guidance, no
overall quality score was calculated.

Data synthesis

Findings from the included studies were syn-
thesised manually using narrative and the-
matic synthesis. Reported barriers and facili-
tators were coded and grouped into individual-
level, institutional-level and health-level fac-
tors. Patterns and similarities across stud-
ies were identified and described narratively.
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Where appropriate, tables were used to sum-
marise key findings.

Ethical Considerations

Ethical approval was not required for this
study as it involves the synthesis of data from
published literature. However, ethical princi-
ples of transparency, accurate reporting and
appropriate citation of sources were adhered to
throughout the review. This study faced some
limitations, including publication bias, lim-
ited availability of Uganda-specific studies and
heterogeneity in study designs and outcome
measures. Additionally, most included studies
did not focus specifically on medical interns,
which limited the ability to generate intern-
specific conclusions despite the review’s focus
on this group.

RESULTS

A total of 433 studies were identified through
database searching on PubMed. After removal
of duplicates and screening of titles and ab-
stracts, 26 full-text articles were assessed for
eligibility. Of these, 11 articles were excluded
because they were systematic reviews, pol-
icy analyses, consensus statements or mod-
elling studies and did not meet the inclu-
sion criteria for primary empirical research.
Therefore, 15 primary studies were included
in the final synthesis (Supplementary Table
1). Characteristics of the included studies
The included studies were conducted across
Uganda, Nigeria, Burkina Faso, Malawi, Zam-
bia and multi country Sub Saharan African set-
tings. Study designs included cross-sectional
surveys, mixed methods studies, qualitative
interviews, observational implementation re-
search and facility-based analyses. Although
few studies focused exclusively on medical
interns, most examined frontline prescribers,
including junior doctors, nurses and commu-
nity health workers in public healthcare set-
tings. Notably, none of the included studies
examined medical interns as a distinct and iso-

lated prescribing group, limiting the ability to
draw intern-specific conclusions. Diagnostic
tests assessed included malaria rapid diagnos-
tic tests (RDTs), microscopy, tuberculosis di-
agnostics and antimicrobial susceptibility test-
ing (Supplementary Table 2). Synthesis of bar-
riers to diagnostic test use Barriers were cate-
gorised into individual, institutional and health
system level factors (Supplementary Table 3).
A. Individual-level barriers Several studies re-
ported continued reliance on syndromic man-
agement and empirical prescribing despite the
availability of diagnostic tools. In Uganda,
febrile children under five were often treated
with antibiotics without confirmatory testing
[30,31]. Similar patterns were observed in
Malawi and Zambia, where antibiotic overuse
persisted despite integrated fever management
strategies [32,33]. Non-adherence to nega-
tive malaria RDT results was also documented
in many African settings where clinicians
prescribed antimalarials or antibiotics despite
negative findings [34,35,36]. This indicates
limited trust in diagnostic accuracy and diag-
nostic override behaviour. Gaps in diagnostic
interpretation and prescribing confidence were
reported among frontline providers managing
tuberculosis and pneumonia [37,38]. Uncer-
tainty in interpreting laboratory results con-
tributed to the use of antibiotics with too many
precautions. B. Institutional level barriers
Many studies reported inconsistent supply of
malaria RDTs and essential diagnostic com-
modities [36,39,40]. Limited access to func-
tional laboratory services reduced diagnostic
uptake, especially in rural facilities. Studies
in Malawi and Uganda reported weak labora-
tory capacity that includes shortages of trained
personnel and equipment [31,32]. Poor infras-
tructure limited confirmatory testing for tuber-
culosis and other infections [41]. Some stud-
ies highlighted that where diagnostics were
available, delays in obtaining results discour-
aged use in high-volume outpatient settings
[38,42]. C. Health system level barriers Re-
source limitations affecting diagnostic imple-
mentation were reported across Burkina Faso,
Nigeria and Uganda [36,39,40]. Insufficient
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funding for laboratory systems undermined
policy intentions. Although national guide-
lines promoted test-before-treat practices, im-
plementation gaps persisted, weakening di-
agnostic stewardship efforts [30,31]. Stud-
ies from Zambia and Uganda found that care-
giver expectations influenced antibiotic pre-
scribing even when diagnostics suggested oth-
erwise [30,33]. Facilitators to diagnostic test
use. Supplementary Table 4 shows facilita-
tors influencing diagnostic test use in antimi-
crobial prescribing A. Individual-level facili-
tators Improved adherence to malaria RDT
results was associated with structured ca-
pacity building training and supervision of
frontline health providers that strengthened
confidence in diagnostic-guided prescribing
[34,36]. Recognition of AMR risks encour-
aged more cautious prescribing in some set-
tings [37,42]. B. Institutional level facilitators
Community-based access to malaria diagnos-
tic tests improved appropriate treatment deci-
sions [39,40]. Integrated pediatric fever man-
agement reduced unnecessary antibiotic use in
Malawi [32]. Monitoring compliance with
RDT use improved prescribing alignment with
test results [36]. C. Health system level facili-
tators Targeted investments in TB and HIV di-
agnostics improved early treatment decisions
[37,41]. Community health worker involve-
ment enhanced diagnostic uptake and rational
treatment practices [39,40].

Discussion

This review synthesised primary evidence
from Sub-Saharan Africa relevant to Uganda
to examine barriers and facilitators influenc-
ing diagnostic test use in antimicrobial pre-
scribing. Individual-level barriers Consistent
with the results, reliance on empirical treat-
ment emerged as a dominant barrier across dif-
ferent settings. In Uganda, febrile children
under five were frequently treated with an-
tibiotics without confirmatory testing [30,31].
Similar trends were reported in Malawi and
Zambia, where antibiotic overuse persisted de-

spite integrated fever management strategies
[32,33]. These findings suggest that diag-
nostic availability does not necessarily trans-
late into diagnostic utilisation, instead, pre-
scribing behaviour appears to be shaped by
syndromic management practices. The im-
plication for Uganda is that expanding ac-
cess to rapid diagnostic tests (RDTs) alone
will be insufficient unless accompanied by tar-
geted behavioural change interventions, par-
ticularly within internship programs where
prescribing habits are developed [23]. Poor
adherence to negative test results further re-
inforces this concern. Multiple studies docu-
mented clinicians prescribing antimalarials or
antibiotics despite negative malaria RDT find-
ings [34,35,36]. This diagnostic override be-
haviour indicates limited trust in test accu-
racy and fear of adverse patient outcomes,
the persistence of this pattern across multi-
ple countries suggests a broader regional chal-
lenge in translating diagnostic evidence into
prescribing restraint [43,44]. For Uganda,
strengthening confidence in diagnostic inter-
pretation through mentorship and antimicro-
bial stewardship training may reduce precau-
tionary prescribing [45]. Knowledge and
confidence gaps were also reported, particu-
larly in managing tuberculosis and pneumo-
nia [37,38]. Uncertainty in interpreting lab-
oratory findings contributed to cautious an-
tibiotic use even when not clinically indicated
[37,38]. These findings imply that diagnos-
tic stewardship requires not only access to
tools but also strengthened competency in re-
sult interpretation, embedding structured di-
agnostic interpretation modules into an in-
ternship program could therefore directly ad-
dress this barrier [46]. Institutional-level bar-
riers At the institutional level, stockouts and
limited availability of diagnostic tools were
consistently reported, especially in rural fa-
cilities [36,39,40]. This unreliability rein-
forces empirical prescribing by reducing clin-
ician trust in diagnostic systems. Ensuring
an uninterrupted diagnostic supply is a pre-
requisite for effective antimicrobial steward-
ship in Uganda. Inadequate laboratory in-
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frastructure further constrained diagnostic use.
Studies from Malawi and Uganda highlighted
shortages of trained laboratory personnel and
equipment, while limited confirmatory testing
capacity for tuberculosis and other infections
was reported elsewhere [31,32,41]. Weak lab-
oratory systems reduce the feasibility of con-
firmatory diagnosis and perpetuate syndromic
treatment practices [31,32,41]. Investment in
laboratory workforce development and infras-
tructure strengthening is therefore essential for
translating policy into practice. Delays in
turnaround time were also identified as barri-
ers. In high-volume outpatient settings, clini-
cians were unlikely to wait for results before
initiating treatment [38,42]. This operational
inefficiency discourages diagnostic use even
where tests are available [38,42]. Improving
point-of-care testing and laboratory workflow
efficiency would therefore enhance real-time
decision making and reduce empirical pre-
scribing pressures [47]. Health system level
barriers Resource constraints were reported
across Burkina Faso, Nigeria and Uganda,
where insufficient funding limited diagnostic
implementation [36,39,40]. These systematic
limitations undermine national antimicrobial
resistance strategies by restricting operational
capacity [36,39,40]. The findings suggest
that policy commitments must be matched
by sustainable financing for laboratory sys-
tems. Policy practice gaps further weak-
ened diagnostic stewardship. Although na-
tional guidelines promoted test-and-treat ap-
proaches, implementation remained inconsis-
tent [30,31]. This highlights governance and
accountability challenges; hence, incorporat-
ing diagnostic adherence indicators into hospi-
tal performance monitoring frameworks may
strengthen implementation fidelity in Uganda.
Patient and caregiver expectations also influ-
enced prescribing decisions. Studies in Zam-
bia and Uganda found that clinicians some-
times prescribed antibiotics to meet perceived
caregiver demands despite contrary diagnostic
findings [30,33]. This indicates that antimi-
crobial stewardship must extend beyond clin-
icians to include community-level education

addressing expectations for antibiotics. Fa-
cilitators to diagnostic test use Encouragingly,
several facilitators were identified across indi-
vidual, institutional and health system levels.
At the individual level, structured training and
supervision improved adherence to malaria
RDT results [34,36]. These findings demon-
strate that capacity-building interventions can
positively influence prescribing behaviour. In
Uganda, integrating continuous professional
development and mentorship within intern-
ship programs could enhance diagnostic confi-
dence and adherence. Awareness of antimicro-
bial resistance risks was also associated with
more cautious prescribing [37,42]. Increas-
ing AMR awareness during medical intern-
ship may strengthen motivation to adhere to
diagnostic evidence. At the institutional level,
improved availability of RDTs, particularly
through community-based access enhance ap-
propriate treatment decisions [39,40]. Inte-
grated fever management programs in Malawi
were associated with reductions in unneces-
sary antibiotic use, demonstrating the value of
structured clinical algorithms [32]. Addition-
ally, monitoring compliance with RDT use im-
proved alignment between test results and pre-
scribing, suggesting that audit and feedback
mechanisms can reinforce stewardship prac-
tices [36]. At the health system level, tar-
geted investments in tuberculosis and HIV di-
agnostic programs strengthened early and ap-
propriate treatment decisions [37,41]. En-
gagement of community health workers fur-
ther enhanced diagnostic uptake and ratio-
nal treatment practices [39,40]. These find-
ings indicate that coordinated systems can pro-
duce measurable improvements in diagnostic
stewardship. Conclusion This review identi-
fied persistent reliance on empirical prescrib-
ing and limited adherence to diagnostic results
across Sub-Saharan African public health care
settings relevant to Uganda. Barriers were evi-
dent at individual, institutional and health sys-
tem levels while training, supervision, diag-
nostic availability and structured programs im-
proved adherence. However, the limited focus
on medical interns highlights a significant re-
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search gap. Strengthening diagnostic steward-
ship during the internship period is essential in
promoting rational antimicrobial use and ad-
dressing antimicrobial resistance in Uganda.
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