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SUMMARY

Antimicrobial resistance (AMR) is accelerated by inappropriate
antimicrobial use across human and animal-health systems, yet the extent to
which One Health approaches have informed antimicrobial stewardship in
Eastern, Middle, and Southern Africa remains incompletely described. This
systematic review synthesized evidence on antimicrobial-use practices, self-
medication, prescribing and dispensing, stewardship, and cross-sectoral One
Health integration in the region. Peer-reviewed English-language studies
published from 2012 to 2024 were identified through bibliographic and
supplementary searches and screened using predefined eligibility criteria.
Ninety-three unique studies were included. Evidence was concentrated in
human-health settings, particularly community and hospital studies, with
fewer livestock and veterinary studies and very limited integrated cross-
sectoral research. Commonly reported concerns included non-prescription
access to antimicrobials, self-medication, empirical prescribing, limited
diagnostic support, restricted access to professional veterinary services, and
gaps in antimicrobial stewardship and regulatory oversight. Study designs,
populations, definitions, and measurement instruments were heterogeneous;
therefore, findings were synthesized primarily narratively. The evidence
indicates substantial gaps in integrated One Health approaches to rational
antimicrobial use and limited intervention evidence. Strengthening
coordinated stewardship, surveillance, diagnostic capacity, regulation, and
cross-sectoral research is needed to support rational antimicrobial use in the
region.
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Antimicrobial resistance (AMR) is a major
threat to the effective prevention and treatment
of infectious diseases in humans and animals.
Antimicrobials remain essential for clinical
care and livestock  production, but
inappropriate use, non-prescription access,
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empirical treatment and weak stewardship
accelerate selection for resistant organisms.
Across many low- and middle-income settings,
these problems are compounded by limited
diagnostic capacity, uneven access to trained
health professionals, weak enforcement of
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medicine regulations and substantial reliance
on private drug outlets (Katakweba et al., 2012;
Mbonye et al., 2016; Caudell et al., 2017
Horumpende et al., 2018; Frumence et al.,
2021).

The drivers of antimicrobial use differ across
sectors, the human-health studies in the region
have described self-medication, use of previous
prescriptions, purchase of antibiotics from
community pharmacies and drug shops, and
empirical prescribing in health facilities
(Kajeguka and Moses, 2017; Horumpende et
al., 2018; Mukokinya et al., 2018; Sambakunsi
et al., 2019; Mabilika et al., 2022). In livestock
systems, antimicrobial use could be shaped by
access to veterinary services, farmer
experience, availability of  veterinary
medicines and production practices (Caudell et
al., 2017; Kimera et al., 2020; Mangesho et al.,
2021; Mankhomwa et al., 2022). These
interconnected drivers support the rationale for
a One Health approach to antimicrobial
stewardship.

Regulatory architecture may influence the
coordination of antimicrobial governance
across human and animal-health sectors. In
Tanzania, the Tanzania Medicines and Medical
Devices Authority (TMDA 2023) regulates
both  human and veterinary medicines.
Similarly, Uganda’s National Drug Authority
(NDA 2024), the Rwanda Food and Drugs
Authority (Rwanda FDA, 2025), the Zambia
Medicines Regulatory Authority (ZAMRA,

MATERIALS AND METHODS

Eligibility criteria

The review used predefined eligibility criteria
and is reported in accordance with PRISMA
2020 (Page et al., 2021). The protocol was not
prospectively registered in PROSPERO or
another public registry. Eligible reports were
peer-reviewed original studies conducted in
countries classified within Eastern, Middle, or

Southern Africa and published in English from
2012 to 2024. Eligible populations included
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2025), and the South African Health Products
Regulatory Authority (SAHPRA, 2024) have
mandates encompassing both human and
veterinary medicines. In contrast, Kenya
operates separate regulatory institutions, with
the Pharmacy and Poisons Board (PPB, 2022)
responsible for human medicines and the
Veterinary Medicines Directorate (VMD,
2022) regulating veterinary medicines. These
different regulatory arrangements are relevant
to One Health antimicrobial stewardship
because effective antimicrobial governance
requires coordination of medicine registration,
prescribing and dispensing,
pharmacovigilance, surveillance, and
regulatory enforcement across human and
animal-health sectors. Understanding such
institutional differences is therefore important
when assessing the implementation and
coordination of One Health strategies for
rational antimicrobial use across the region.

Against this background, this systematic
review assessed evidence on rational
antimicrobial use and the adoption of One
Health strategies in Eastern, Middle, and
Southern Africa. Specifically, it synthesized
evidence on antimicrobial-use practices in
human and animal-health settings; examined
self-medication, prescribing, dispensing and
stewardship practices; assessed the extent of
cross-sectoral One Health integration; and
evaluated available intervention evidence
addressing inappropriate antimicrobial use.

community members, patients, healthcare
professionals, students or trainees, livestock
keepers, veterinary professionals, medicine
dispensers and other participants relevant to
human or animal health. Eligible concepts
included antimicrobial use, self-medication or
self-prescription, prescribing and dispensing,
antimicrobial ~ stewardship, and related
knowledge, attitudes  and practices.
Observational, qualitative, mixed-methods and
eligible intervention studies were considered.
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Reviews, editorials, commentaries, opinion
pieces, case reports, conference abstracts
without sufficient data and unpublished reports
were excluded from the study-level synthesis.

Information sources and search strategy

The search covered PubMed, Scopus, Web of
Science, Embase, Excerpta Medica and Google
Scholar, supplemented by targeted web
searching and reference-list checking. Search
concepts combined terms for antimicrobials
and antimicrobial use or consumption;
prescribing,  dispensing,  self-medication,
rational use and antimicrobial stewardship;
One Health and human, animal, environmental
and agricultural sectors; and geographical
terms. Database-specific syntax was adapted to
each platform. The geographical scope
followed the United Nations M49 classification
for Eastern Africa, Middle Africa and Southern
Africa. Eligible countries were Angola,
Botswana, Burundi, Cameroon, Central
African Republic, Chad, Comoros, Democratic
Republic of the Congo, Congo Republic,
Djibouti, Eritrea, Eswatini, Ethiopia, Kenya,
Lesotho, Madagascar, Malawi, Mauritius,
Mozambique, Namibia, Rwanda, Seychelles,
Somalia, South Africa, South Sudan, Tanzania,
Uganda, Zambia and Zimbabwe. Sudan was
excluded because it is classified in Northern
Africa. The term 'developed countries', was
removed because it was inconsistent with the
review scope (Table 1).

Selection process

Records were managed in Mendeley and
duplicate records were removed before
screening. Two reviewers independently
screened titles and abstracts against the
eligibility criteria. Potentially eligible reports
proceeded to full-text assessment by the same
two reviewers. Disagreements were resolved
through discussion and consensus; where
consensus could not be reached, a third
member of the review team was consulted.
Inter-reviewer agreement was not formally
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calculated. The final PRISMA 2020 flow
diagram should report records identified,
duplicates removed, records screened, reports
sought and not retrieved, full-text exclusions
with reasons, and unique studies included
(Figure 1).

Data extraction

A standardized Microsoft Excel extraction
form was piloted on a sample of included
studies and refined before full extraction. Two
reviewers independently extracted data and
compared entries; disagreements were resolved
by consensus or, when necessary, consultation
with a third reviewer. Extracted variables
included author, year, country, study design,
setting, population, unit of analysis, sample
size, sector, antimicrobial classes, patterns of
antimicrobial use, prescribing and dispensing
practices, self-medication or self-prescription,
antimicrobial stewardship activities, One
Health integration and factors associated with
antimicrobial use.

Risk-of-bias assessment

Methodological quality was assessed with
Joanna Briggs Institute (JBI) design-specific
critical appraisal tools (Barker et al., 2023).
Analytical cross-sectional, cohort, case-
control, qualitative and intervention studies
were appraised using the corresponding JBI
checklist. Two reviewers independently judged
applicable domains as Yes, No, Unclear or Not
applicable. Disagreements were resolved by
consensus, with a third reviewer consulted
when required. No unvalidated numerical
quality score or arbitrary cut-off was used.
Appraisal findings informed interpretation of
the evidence rather than study eligibility.

Data synthesis

Studies were summarized descriptively by
country, design, population, setting, sector,
antimicrobial class and antimicrobial-use
outcome. Quantitative pooling was considered
only for sufficiently comparable populations,
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definitions, instruments and outcomes. heterogeneous, the principal synthesis was
Because the knowledge measures and most  narrative. Heterogeneity was therefore not used

antimicrobial-use

outcomes were  as an eligibility criterion.

Table 1. Search concepts and terms used in the review

Concept

Search terms

Antimicrobials and
antimicrobial use

“antimicrobial” OR “antimicrobial use” OR “antimicrobial consumption” OR
“antibiotic” OR “antibiotic use” OR “antibiotic consumption” OR “antibacterial”
OR “antifungal” OR “antiprotozoal” OR ‘“antimalarial” OR “antimicrobial
resistance” OR “antibiotic resistance”

Use, prescribing
and stewardship
practices

“self-medication” OR “self-prescription” OR “prescribing” OR “prescription” OR
“dispensing” OR “irrational use” OR “inappropriate use” OR “misuse” OR
“overuse” OR “appropriate use” OR “rational use” OR “antimicrobial
stewardship”

One Health and
sectors

“One Health” OR “human health” OR “animal health” OR “veterinary” OR
“livestock” OR “livestock production” OR “environment” OR “environmental
health” OR “agriculture” OR “crop production”

Geographical terms

“Eastern Africa” OR “East Africa” OR “Middle Africa” OR “Central Africa” OR
“Southern Africa” OR “Angola” OR “Botswana” OR “Burundi” OR “Cameroon”
OR “Central African Republic” OR “Chad” OR “Comoros” OR “Democratic
Republic of the Congo” OR “Republic of the Congo” OR “Djibouti” OR “Eritrea”
OR “Eswatini” OR “Ethiopia” OR “Kenya” OR “Lesotho” OR “Madagascar” OR
“Malawi” OR “Mauritius” OR “Mozambique” OR “Namibia” OR “Rwanda” OR
“Seychelles” OR “Somalia” OR “South Africa” OR “South Sudan” OR
“Tanzania” OR “Uganda” OR “Zambia” OR “Zimbabwe”

RESULTS
Study selection

The revised study library contained 93 unique

included-study count used for the present
synthesis is presented in Figure.

studies that met the eligibility criteria. The final
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Figure 1: PRISMA diagram of the study identification and selection process

Literature identification

Number of articles on studies involving antimicrobial self-prescription and

medication in Eastern and Southern Africa in human and livestock through

database search (n = 192)

Duplicates for exclusion (n = 42)

Number of records for the title and abstract screened (n = 150)

Literature screening

- Excluded studies (n = 30)

- Irrelevant (n = 10)

- alternative medicine (n = 05)

- Drugs for chronic infection (n = 02)

- Paediatric (n = 05)

- Outside Eastern and Southern Africa (n = 11)

- Studies on knowledge, attitudes and perceptions (n = 41)
- Case reports, editorial and short communication (n = 00)
- Only abstracts retrieved (n = 03)

- Use of antimicrobial in pet animals (n = 04)

- Use of antimicrobials in general veterinary practices (n = 10)
v - Antimicrobial use in aquaculture (n = 02)

Articles retrieved and qualified for inclusion (n = 93)
Manual search of reference lists (n = 05) and electronic database (n = 05)

Pass judgment

\/
Papers included

Study characteristics

The 93 unique studies represented multiple
countries in Eastern, Middle and Southern
Africa, with the largest contributions from
Tanzania and Uganda (Table 2). Most studies
were observational and cross-sectional, with
additional qualitative and mixed-methods
studies. Populations included community
members, patients, healthcare professionals,
students, livestock  keepers, veterinary

The Tropical Veterinarian

- Excluded paper (n = 00)

- Alternative medicine and other other agents for therapy (n = 03)
- Studies outside Eastern and Southern Africa (n = 05)

- Use of antimicrobial agents in non food animals (n = 05)

- Antimicrobial agents used in aquaculture (n = 02)

- Drugs used in chronic infection (n = 00)

- Year of publication (n = 78)

Number of accepted articles to include in the review (n = 93)

personnel and medicine dispensers. The
evidence addressed self-medication,
prescribing and dispensing, antimicrobial
stewardship, knowledge and practices, and
patterns of antimicrobial use. Human-health
evidence predominated, while livestock and
veterinary  studies  were  fewer. No
environmental-sector study was identified in
the current study-level synthesis; consequently,
environmental and crop-sector evidence is not
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presented as an empirical finding of this
review.
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Table 2: Geographical distribution and primary settings of included studies

Country Unique studies Hospital Community  Livestock/veterinary
(n) (n) (n) (n)
Botswana 2 0 2 0
Burundi 2 1 0 1
Democratic Republic 4 3 1 0
of Congo
Kenya 6 3 2 1
Malawi 4 1 2 1
Mozambique 3 1 1 1
Namibia 7 4 2 1
Rwanda 4 3 0 1
South Africa 4 2 2 0
Tanzania 30 9 19 2
Uganda 18 7 9 2
Zambia 4 1 2 1
Zimbabwe 2 1 1 0
Multinational 3 1 2 0
Total unique studies 93 37 45 11

Sources of antimicrobials and treatment
information

Sources of antimicrobials and treatment
information (Table 3) varied across countries
and sectors. In human-health studies,
medicines were obtained from pharmacies,
drug shops, public or private health facilities,
retained medicines and informal sources.
Information influencing antimicrobial use
included previous treatment experience, old
prescriptions, healthcare workers, dispensers
and friends or relatives. In northern Uganda,
drug shops accounted for 68.4% (1482/2161)

The Tropical Veterinarian

of reported antimicrobial acquisitions, while
previous experience (28.9%; 189/668) and old
prescriptions (22.9%; 153/667) were important
information sources (Ocan et al., 2014). In
animal-health settings, veterinary pharmacies
or drug shops and animal-health personnel
were prominent sources. In Uganda, veterinary
pharmacies or drug shops supplied
antimicrobials to 90.9% (30/33) of antibiotic
users in one rural site and 77.8% (77/99) in a
peri-urban farming site (Nayiga et al., 2020).
Because denominators and reporting methods
differed substantially, these findings were not
pooled.
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Table 3: Reported sources of antimicrobials and information or treatment advice

Sector Country Population/unit Source of antimicrobials Information/advice Quantitative evidence Study
Human Uganda 892 adults Drug shops; health facilities; Previous experience; old Drug shops: 68.4% of Ocan et al.
medicines retained at home prescriptions; friends/relatives; antimicrobial acquisitions; (2014)
health workers; leaflets previous experience: 28.9%;
old prescriptions: 22.9%
Human Rwanda 570 university Community pharmacies Self-directed treatment based on  Community pharmacy: Tuyishimire et
students perceived illness 72.42% among students al. (2019)
reporting antibiotic self-
medication
Human Kenya Pharmacy Community pharmacies; Prescribers/pharmacy dispensing  94.1% of antibiotics were Mukokinya et al.
clients/prescriptions antibiotics dispensed with or dispensed with a valid (2018)
without prescriptions prescription; non-
prescription dispensing was
relatively uncommon
Human DRC Adult household Pharmacies/medicine outlets; Previous experience, Qualitative evidence; no Shembo et al.
heads, Kinshasa non-prescription access household/community influences directly comparable (2022)
and medicine providers frequency for sources
Human Mozambique = Community/pharmac  Pharmacies and other routes of ~ Previous experience, Primarily qualitative Torres et al.
y participants, obtaining antibiotics without recommendations and other evidence; study-specific (2020);
Maputo prescription informal influences findings Rodrigues
(2020)
Human Malawi 105 questionnaire + Pharmacies, drug stores/shops,  Previous experience and Primarily Sambakunsi et
15 FGD participants market vendors, leftovers, informal advice descriptive/qualitative al. (2019)
friends/family
Human Tanzania Community Pharmacies/drug outlets and Previous treatment experience Study-specific estimates Horumpende et
participants other non-prescription sources  and informal sources al. (2018)
Human Tanzania Urban/rural Pharmacies/drug outlets Previous experience and other Study-specific estimates Mabilika et al.
community influences (2022)
participants
Human Uganda Rural and urban Public facilities and private Healthcare/medicine providers Setting-specific estimates Nayiga et
households medicine outlets reported al.(2020)
Animal Uganda Rural Veterinary pharmacies/drug Veterinary personnel and Veterinary pharmacy/drug Nayiga et al.
households/peri- shops, veterinary officers, medicine sellers shop: 90.9% and 77.8% in (2020)
urban farms markets the two settings
Animal Tanzania Agro-pastoralist Veterinary and non-veterinary ~ Veterinary care and livestock Study-specific evidence Caudell et al.
households medicine sources keepers' previous experience (2017)
Animal Tanzania Poultry and pig Veterinary drug outlets/other Farmers, veterinary personnel Study-specific evidence Kimera et al.
farmers supply channels and medicine sellers (2020)
Animal Malawi Small-scale livestock  Veterinary/medicine supply Farmer experience and animal- Qualitative evidence Mankhomwa et
farmers channels health advice al. (2022)
Animal Kenya Poultry-production Veterinary antimicrobial supply  Farmers, animal-health providers Not reported in the current Kiambi et al.
system channels and antimicrobial suppliers extraction table (2021)
Animal Namibia Livestock/veterinary ~ Veterinary medicine Farmers/animal-health personnel  Not reported in the current Madzingira &

medicine users

supply/storage channels

extraction table

Simasiku (2020)
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Factors associated with
antimicrobial use

inappropriate

In human-health settings, reported factors
included perceived mildness or familiarity of
illness, cost and time associated with formal
care, previous successful treatment, easy
access to antimicrobials, use of leftover
medicines and limited awareness of AMR
(Bunduki et al., 2017; Horumpende et al.,
2018; Mukokinya et al., 2018; Sambakunsi et
al., 2019; Chuwa et al., 2021; Shembo et al.,
2022). These findings (Table 4) arose
predominantly from cross-sectional and
qualitative studies and should be interpreted as

reported or associated factors rather than causal
determinants.

In animal-health settings, reported influences
included limited access to veterinary and
livestock-extension services, ready availability
of veterinary medicines, treatment without
direct professional consultation, previous
experience managing animal disease, and gaps
in knowledge of dosing, administration,
storage and prudent use (Katakweba et al.,
2012; Caudell et al., 2017; Kimera et al., 2020;
Mangesho et al., 2021; Mankhomwa et al.,
2022). Some studies also described weaknesses
in antimicrobial stewardship and regulatory
oversight (Frumence et al., 2021).

Table 4. Reported factors associated with antimicrobial use in animal-health settings

Reported factor

Description

Representative studies

Limited access to
veterinary and
livestock-extension
services

Limited availability, distance, or delayed

access to animal-health professionals
encouraged livestock keepers to make
treatment decisions themselves

Caudell et al. (2017); Katakweba
et al. (2012); Kiambi et al. (2021);
Kimera et al. (2020); Madzingira
& Simasiku (2020)

Easy access to
veterinary medicines

Availability of antimicrobials through
veterinary drug shops, medicine sellers,
markets, and other supply channels
facilitated farmer-led treatment

Caudell et al. (2020); Kiambi et
al. (2021); Mangesho et al. (2021)

Access without
veterinary prescription
or consultation

Veterinary medicines could be obtained
or administered without prior clinical
assessment or direct professional
consultation

Mankhomwa et al. (2022); Mkala
(2022); Nayiga et al. (2020)

Previous treatment
experience and local
knowledge

Livestock keepers sometimes relied on
previous experience, familiarity with
animal diseases, and locally acquired
knowledge when selecting treatment

Caudell et al. (2017);
Mankhomwa et al. (2022);
Mangesho et al. (2021)

Limited knowledge of
appropriate
antimicrobial use

Knowledge gaps relating to indications,
dosing, administration, storage,
treatment duration, or prudent
antimicrobial use were reported

Hirwa et al. (2024); Katakweba et
al. (2012); Madzingira &
Simasiku (2020); Mupfunya et al.
(2021)

Weak antimicrobial
stewardship and
regulatory oversight

Limited oversight of antimicrobial
distribution and use and gaps in
stewardship implementation were
identified in some settings

Frumence et al. (2021); Kimera et
al. (2020); Madzingira &
Simasiku (2020); Sindato et al.
(2020)

Antimicrobial classes reported

Human-health  studies reported use of
penicillins, fluoroquinolones,
aminoglycosides, macrolides, lincosamides,

tetracyclines,

sulfonamide/trimethoprim

The Tropical Veterinarian

combinations, nitroimidazoles and antifungals.
Animal-health studies reported penicillins,
penicillin-streptomycin
fluoroguinolones,

macrolides including tylosin, tetracyclines,

combinations,
aminoglycosides,
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sulfonamides and antiprotozoals (Table 5). The
current extraction table does not provide a
verified common denominator for all
antimicrobial-class  frequencies; therefore,
class-specific percentages are not calculated.
Clindamycin is classified as a lincosamide and

tylosin as a macrolide. Adherence to
antimicrobial withdrawal periods was not
consistently assessed or reported, so the review
cannot estimate compliance with
recommended withdrawal periods.

Table 5. Antimicrobial classes and agents reported in human- and animal-health studies

Antimicrobial class Examples reported Sector Representative studies
Penicillins Penicillin, amoxicillin, Human Bunduki et al. (2017); Chuwa et
amoxicillin-clavulanate, al. (2021); Elmahi et al. (2022);
ampicillin/cloxacillin Mokwele et al. .(2022); Nyeko et
al.(2022)
Penicillins Penicillin and related veterinary Animal Hirwa et al. (2024); Madzingira
preparations & Simasiku, (2020); Mupfunya et
al. (2020); Mubito et al. (2024)
Penicillin- Penicillin-streptomycin Animal Katakweba et al. (2012);
aminoglycoside Madzingira & Simasiku, (2020)
combinations
Fluoroguinolones Ciprofloxacin Human Bunduki et al. (2017); Mabilika et
al. (2022); Rodrigues, (2024);
Torres et al. (2020)
Fluoroguinolones Enrofloxacin and related Animal Kiambi et al. (2021); Mkala,
veterinary fluoroquinolones (2020)
Aminoglycosides Gentamicin Human Gabriel et al. (2021); Thriemer et
al. (2013)
Aminoglycosides Gentamicin and aminoglycoside- ~ Animal Azabo et al. (2022)
containing veterinary
preparations
Macrolides Azithromycin, erythromycin Human Caudell et al. (2020); Kiambi et
al. (2021); Mangesho et al. (2021)
Macrolides Tylosin Animal Caudell et al. (2017); Kiambi et
al. (2021); Mangesho et al.
(2021); Mdegela et al. (2021)
Lincosamides Clindamycin Human Sambakunsi et al. (2019);
Tuyishimire et al. (2019)
Tetracyclines Doxycycline Human Mdegela et al. (2021)
Tetracyclines Oxytetracycline, tetracycline Animal Nayiga et al. (2020)
preparations
Sulfonamides/trimetho  Co-trimoxazole (trimethoprim- Human Bunduki et al. (2017); Mabilika et
prim sulfamethoxazole) al. (2022); Sambakunsi et al.
(2019); Tuyishimire et al. (2019)
Sulfonamides Sulfonamide-containing Animal Kiambi et al. (2021); Torres et al.
veterinary products (2020)
Nitroimidazoles Metronidazole Human Horumpende et al. (2021); Petro
et al. (2021); Torres et al. (2020)
Antifungals Fluconazole, nystatin, Human Horumpende et al. (2018);

griseofulvin

Sambakunsi et al. (2019)
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Antiprotozoals
medicines

Various antiprotozoal veterinary

Animal
al. (2020)

Knowledge and subgroup synthesis

Knowledge of antimicrobial use and AMR
varied among healthcare workers, health-
professional students, community members
and livestock keepers. Direct pooling was not
retained because studies used heterogeneous
questionnaires, scoring systems, definitions of
adequate knowledge and cut-off values. Study
populations and settings also differed
substantially. Knowledge findings were
therefore synthesized narratively, with study-
specific definitions and estimates retained in
the extraction dataset.

Intervention and One Health evidence

Intervention evidence was sparse. At least one
included Tanzanian study evaluated an
intervention intended to limit the emergence
and spread of antimicrobial-resistant bacteria
among Maasai communities over a two-month
follow-up period (Roulette et al., 2017). The
small number and heterogeneity of intervention
studies precluded a pooled estimate of
effectiveness. Similarly, although several
studies included both human and animal-health
considerations, the review identified little
evidence of fully integrated One Health

DISCUSSION

This review shows that the regional evidence
base on antimicrobial use is dominated by
human-health studies and cross-sectional
assessments of knowledge, self-medication,
prescribing and dispensing. Livestock and
veterinary evidence is smaller, environmental
and antifungal evidence smaller still, and fully
integrated cross-sectoral One Health research
remains limited. This imbalance matters
because antimicrobial selection pressures and
medicine-use  practices  occur  across
interconnected human, animal and
environmental systems, while governance,
regulation and surveillance often remain
The Tropical Veterinarian

surveillance or stewardship designs spanning
multiple sectors. These findings support
cautious interpretation of intervention
effectiveness and highlight a gap in cross-
sectoral implementation research.

Risk of bias

The risk of bias was assessed independently for
each included study using the appropriate
design-specifi Joanna Briggs Institute (JBI)
critical appraisal tool. Randomized-controlled
trials and observational studies were therefore
evaluated using criteria appropriate to their
respective study designs. Individual domains
were rated as Yes, No, Unclear or not
applicable. No arbitrary numerical cut-off or
summary score was used to classify studies as
having low, moderate, or high methodological
quality. Instead, risk of bias findings were
interpreted at the domain level, with particular
attention to randomization and allocation
procedures, comparability of study groups,
measurement of exposures and outcomes,
identification and management of
confounding, completeness of follow-up and
appropriateness of statistical analysis. Table 3
presented the domain-level JBI appraisal for
each included study.

sector-specific (Collignon and McEwen, 2019;
Gebreyes et al., 2014; Frumence et al., 2021).

Across human-health studies, non-prescription
access, previous treatment experience,
perceived familiarity of illness, cost and
convenience were recurrent influences on
antimicrobial use. These patterns recur
consistently across community and student
populations in Tanzania, Uganda, Malawi,
Rwanda, Mozambique, Burundi, Eritrea and
the Democratic Republic of the Congo
(Horumpende et al., 2018; Sambakunsi et al.,
2019; Tuyishimire et al., 2019; Torres et al.,
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2019, 2020; Nahimana et al., 2022; Shembo et
al., 2022; Gebregziabher et al., 2024).
Prevalence estimates for self-medication with
antibiotics vary considerably by setting and
population, ranging from single-digit figures
among some health-professional samples to
over half of surveyed university students in
some contexts, a range broadly consistent with
the pooled regional estimate reported by Yeika
et al. (2021).

Non-prescription  dispensing appears to
compound this pattern: simulated-client studies
in Tanzania, Zambia and South Africa have
repeatedly documented pharmacies and drug
outlets supplying antibiotics without a
prescription, often influenced by patient
pressure, competition between outlets and
weak enforcement of dispensing regulations
(Horumpende et al., 2018; Kalungia et al.,
2016; Mokwele et al., 2022). Facility-based
studies extend this picture to prescribing
practice itself, showing that WHO prescribing
indicators are frequently exceeded in outpatient
and hospital settings in Ethiopia, Zambia and
Botswana, with polypharmacy and antibiotic
over-prescription particularly common
(Mashalla et al., 2017; Chizimu et al., 2024;
Abejew et al., 2024). These findings should not
be interpreted as causal, since much of the
evidence is cross-sectional or qualitative, but
they identify practical targets for stewardship,
including  dispensing  practice,  public
communication, prescriber behaviour and
access to timely diagnosis and clinical care.

Animal-health studies similarly described
antimicrobial use as shaped by access to
veterinary services, medicine supply channels,
farmer and pastoralist experience, and
production  constraints.  Evidence  from
Tanzania, Kenya, Uganda, Rwanda, Malawi,
Namibia, Zambia and South Africa indicates
that antimicrobial stewardship in livestock
cannot be separated from the accessibility of
veterinary advice, regulation of veterinary
medicine distribution, and feasible alternatives
for disease prevention (Caudell et al., 2017,
2020; Kimera et al., 2020; Nayiga et al., 2020;
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Mupfunya et al., 2021; Mangesho et al., 2021,
Mankhomwa et al., 2022; Hirwa et al., 2024).

Several studies point to informal or unqualified
sources of veterinary medicines and advice as
a recurring feature of livestock antimicrobial
use, particularly among pastoralist and
smallholder systems, where formal veterinary
services are limited or costly (Mangesho et al.,
2021; Kainga et al., 2023; Madzingira and
Simasiku, 2020). Poultry production emerges
as a particular area of concern, with studies
from Tanzania and Zambia documenting non-
prescription antibiotic use for disease
prophylaxis rather than treatment of diagnosed
illness (Mubito et al., 2024.; Mudenda et al.,
2024). These are reported associations and
recurring themes rather than proof that any
single factor causes inappropriate use, but
taken together they suggest that veterinary-
sector interventions will need to address both
medicine access and the broader production
and advisory context in which use decisions are
made.

Environmental and antifungal dimensions of
antimicrobial use remain markedly
underrepresented relative to human and animal
health. Where environmental studies exist, they
largely originate from South Africa and
document the presence of antimicrobial-
resistant bacteria in surface water, wastewater
and recreational settings, pointing to
environmental transmission pathways that are
rarely captured in human- or animal-focused
surveillance (Mupfunya et al., 2021; Mshana et
al., 2013). Antifungal use and resistance are
addressed in only a small number of country-
specific studies, despite growing global
recognition of fungal antimicrobial resistance
as a One Health concern (Fisher et al., 2022).
Tanzanian evidence on over-the-counter
antifungal use (Mushi et al.,, 2017) and
Ugandan data on the burden of serious fungal
disease (Bongomin et al., 2024) suggest that
antifungal practices and resistance warrant far
greater attention within regional AMR research
than they currently receive.
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The review also highlights a methodological
limitation in the literature: studies used
different  definitions, questionnaires and
thresholds for knowledge and appropriate
antimicrobial use, and sample frames ranged
from university students to healthcare
professionals, livestock keepers and veterinary
paraprofessionals, limiting direct
comparability (Atalay and Gelaw, 2024;
Frumence et al., 2021). This heterogeneity
undermines the validity of a single pooled
knowledge estimate and supports the narrative
synthesis adopted here, consistent with
established guidance for reporting systematic
reviews where substantial clinical and
methodological heterogeneity precludes meta-
analysis (Page et al., 2021). Future studies
would benefit from harmonized core indicators
for antimicrobial use, prescribing, dispensing
and stewardship, together with transparent
reporting of denominators and sector-specific
outcomes, building on existing national efforts
such as point-prevalence surveys and
stewardship situation analyses already piloted
in Botswana and Zambia (Paramadhas et al.,
2019; Chizimu et al., 2024).

One Health is most useful in this context as a
framework for coordinated action rather than as

CONCLUSION

Evidence from Eastern, Middle and Southern
Africa indicates persistent challenges in
rational antimicrobial use across human and
animal-health  settings, including  self-
medication, non-prescription access, empirical
treatment and gaps in veterinary and
antimicrobial-stewardship ~ services.  The
evidence base is uneven across countries and
sectors and provides limited evaluation of
integrated One Health interventions. Stronger
cross-sectoral surveillance, diagnostic
capacity,  stewardship, regulation and
implementation research are needed. Future
studies should use transparent, harmonized
measures and evaluate whether coordinated
One Health interventions improve

The Tropical Veterinarian

a label applied to studies that merely mention
more than one sector (Gebreyes et al., 2014;
Collignon and McEwen, 2019). Regional
research  should  therefore  distinguish
multisectoral  description from  genuine
integration of surveillance, governance, data
interpretation or intervention across sectors.
National policy instruments such as Tanzania's
medicines promotion regulations, Kenya's
Pharmacy and Poisons Board guidelines, and
Kenya's Veterinary Medicines Directorate
regulations (Tanzania Medicines and Medical
Devices Authority, 2020; Pharmacy and
Poisons Board, 2022; Veterinary Medicines
Directorate, 2022) illustrate that human- and
animal-health medicine governance in the
region often continue to operate through
parallel rather than jointly coordinated
regulatory structures. The limited intervention
evidence in the present review, using few
examples beyond small-scale follow-up studies
such as that of Roulette et al. (2017) among
Maasai pastoralist communities, this could
mean that recommendations for education,
regulation, diagnostics or stewardship should
be treated as priorities for implementation and
evaluation, rather than as interventions whose
effectiveness has already been established by
this review.

antimicrobial-use  practices and reduce

avoidable selection pressure for AMR.
Study limitations

This review has several limitations. Restriction
to English-language and predominantly peer-
reviewed publications may have excluded
relevant non-English and grey literature,
contributing to incomplete  geographic
coverage and potential publication bias.
Differences in database coverage and search
terminology may also have affected retrieval.
Considerable  heterogeneity  existed in
definitions of antimicrobial use, measurement
instruments, populations and  outcomes,
limiting comparability. Most evidence was
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cross-sectional and frequently relied on self-
reported practices, increasing the potential for
recall and social-desirability bias and
precluding causal inference. Potential overlap
among reports cannot be completely excluded.
Evidence was concentrated in human-health
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