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Abstract
Background Antimicrobial resistance (AMR) is a global public health concern that is fueled by the overuse of 
antimicrobial agents. Low- and middle-income countries, including those in Africa,. Point prevalence surveys (PPS) 
have been recognized as valuable tools for assessing antimicrobial utilization and guiding quality improvement 
initiatives. This systematic review and meta-analysis aimed to evaluate the prescription rates, indications, and quality 
of antimicrobial use in African health facilities.

Methods A comprehensive search was conducted in multiple databases, including PubMed, Scopus, Embase, 
Hinari (Research4Life) and Google Scholar. Studies reporting the point prevalence of antimicrobial prescription or 
use in healthcare settings using validated PPS tools were included. The quality of the studies was assessed using the 
Joanna Briggs Institute (JBI) critical appraisal checklist. A random-effects meta-analysis was conducted to combine 
the estimates. Heterogeneity was evaluated using Q statistics, I² statistics, meta-regression, and sensitivity analysis. 
Publication bias was assessed using a funnel plot and Egger’s regression test, with a p-value of < 0.05 indicating the 
presence of bias.

Results Out of 1790 potential studies identified, 32 articles were included in the meta-analysis. The pooled 
prescription rate in acute care hospitals was 60%, with significant heterogeneity (I2 = 99%, p < 0.001). Therapeutic 
prescriptions constituted 62% of all the prescribed antimicrobials. Prescription quality varied: documentation 
of reasons in notes was 64%, targeted therapy was 10%, and parenteral prescriptions were 65%, with guideline 
compliance at 48%. Hospital-acquired infections comprised 20% of all prescriptions. Subgroup analyses revealed 
regional disparities in antimicrobial prescription prevalence, with Western Africa showing a prevalence of 65% and 
44% in Southern Africa. Publication bias adjustment estimated the prescription rate at 54.8%, with sensitivity analysis 
confirming minor variances among studies.
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Introduction
An antimicrobial agent, as defined, is a natural or syn-
thetic substance that kills or inhibits the growth of micro-
organisms. The antimicrobial era significantly improved 
global infectious disease treatment, particularly in devel-
oped countries, reducing morbidity and mortality [1, 2]. 
However, antimicrobial resistance (AMR), fueled by anti-
microbial overuse worldwide, remains a critical public 
health concern, resulting in severe infections, prolonged 
hospital stays, and increased mortality rates [3–5].

The rising rates of AMR globally have led to the uti-
lization of more costly broad-spectrum antimicrobial 
previously reserved for specific conditions [3], contrib-
uting to increased morbidity, mortality, and healthcare 
expenses [6–8]. Recognizing the escalating concerns sur-
rounding AMR, the World Health Organization (WHO) 
introduced a Global Action Plan (GAP) during the 68th 
World Health Assembly in May 2015 [9]. Additionally, a 
declaration on AMR by Heads of State during the United 
Nations (UN) General Assembly on September 21, 2016, 
reinforced the GAP’s objectives. One of the primary aims 
of the GAP is to devise strategies ensuring the appropri-
ate use of antimicrobials, thereby mitigating inappropri-
ate antimicrobial use and associated AMR rates in the 
future [10].

A crucial strategy to achieve these objectives involves 
conducting regular surveillance of antimicrobial use 
through point prevalence surveys (PPS) [11]. Conse-
quently, numerous PPS have been carried out worldwide 
to enhance future antimicrobial utilization. PPS serves 
as a vital tool for gathering precise data on current anti-
microbial usage, facilitating improvements in antimi-
crobial use within hospitals and consequently reducing 
resistance [3]. Moreover, it enables the monitoring of 
antimicrobial stewardship (AMS) and infection control 
programs. Point prevalence, defined as the ratio of indi-
viduals with a condition to the total population within 
a specific time interval, underscores the significance of 
PPS in healthcare settings [12]. PPS of antimicrobial 
use are typically undertaken to assess current in-patient 
antimicrobial utilization for treating infections, with the 
findings driving relevant quality improvement initiatives 
within hospitals [13–17].

The rate of inappropriate empirical antimicrobial pre-
scribing for severe infections in hospitals is currently 
estimated to range from 14.1 to 78.9% of inpatient 

treatments [18]. Low- and middle-income countries 
(LMICs), including those in Africa, bear disproportion-
ate consequences due to inadequate funding, hinder-
ing access to expensive second or third-line treatment 
options [3, 19]. Studies have shown a drastic over 65% 
increase in antimicrobial consumption between 2000 and 
2015, driven by excessive antimicrobial prescriptions in 
LMICs [20].

While numerous PPS studies have delved into vary-
ing prevalence of antimicrobial use and offered insights 
into current antimicrobial prescribing practices, there 
remains a dearth of synthesized evidence on this subject 
in Africa [21–28]. Furthermore, this systematic review 
and meta-analysis provides additional insights specific 
to the region under study. It aims to consolidate avail-
able evidence consistently utilizing validated PPS tools 
to evaluate the proportion of antimicrobial prescription, 
indications, and quality of use in African health facilities.

Methods
Reporting and protocol registration
For screening eligible studies, this review utilized the Pre-
ferred Reporting Items for Systematic Reviews and Meta-
Analyses [PRISMA] checklist for reporting a systematic 
review or meta-analysis protocol [29]. The protocol for 
this systematic review and meta-analysis can be found at 
Prospero with registration number: CRD42024513972.

Databases and search strategy
The search encompassed studies published prior to the 
search date on the point prevalence of antibiotic and/or 
antimicrobial use in Africa. The following databases and 
sources were searched: PubMed, Hinari (Research4Life), 
Scopus, Embase, and Google Scholar. Additionally, the 
proceedings of professional associations and university 
repositories were scrutinized. A direct Google search was 
conducted, and bibliographies of identified studies were 
reviewed to include any relevant studies inadvertently 
omitted during electronic database searches. Some of the 
terms employed in the search include but are not limited 
to the following: prevalence, point prevalence, antibiotic, 
antimicrobial, prescription use. The Boolean operators 
“OR” and “AND” were used as appropriate (Supplemen-
tary file 1). The management of references and removal of 
duplicates were handled using Endnote 20 software [30]. 
The search was conducted from February 11 to 26, 2024, 

Conclusion This systematic review and meta-analysis provide valuable insights into antimicrobial utilization in 
African health facilities. The findings highlight the need for improved antimicrobial stewardship and infection control 
programs to address the high prevalence of irrational antimicrobial prescribing. The study emphasizes the importance 
of conducting regular surveillance through PPS to gather reliable data on antimicrobial usage, inform policy 
development, and monitor the effectiveness of interventions aimed at mitigating AMR.
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and all articles available online during the data collection 
period were considered.

Eligibility criteria
The eligibility criteria for inclusion of studies include 
cross-sectional studies regardless of publication period 
published or retrievable in English language, and studies 
conducted in Africa. The study must report point preva-
lence of antimicrobial/antibiotic prescription or use in 
health care settings using point prevalence survey tools. 
Additionally, restrictions applied solely to antimicrobials 
used for human patients. Studies conducted on home-
based hospital care (HBHC) (where patients receive 
medical treatment and monitoring in their own homes), 
long-term care facilities (LTCFs), and nursing homes 
were excluded. In addition, studies involving antimicro-
bial consumption at outpatient clinics and pharmacies 
were excluded. The studies that did not follow the struc-
tured standardized survey methodology employed by 
the European Centre of Disease Prevention and Control 
(ECDC), Global PPS, and WHO PPS [31–33] or related 
research methods were also subsequently excluded. 
Moreover, studies not published in the English language, 
reviews, editorials, commentaries, case reports, and case 
series and qualitative were excluded.

Data extraction
Three authors following a predefined data extraction for-
mat derived from the Global-PPS of antimicrobial con-
sumption and resistance [14] carried out data extraction 
idependently. In instances of discrepancies, a repeated 
procedure was employed to ensure accuracy and consis-
tency. These authors performed the consolidation and 
summarization of the final set of articles that met our 
inclusion criteria. The fields included in the extraction 
form were first author´s name, year the study was con-
ducted, country of study, the protocol used, UN-Africa 
zone, number of facilities involved, study population, 
sample size, total patients with antimicrobials, total num-
ber of antimicrobials prescribed, indications (treatment 
and prophylaxis), antimicrobial use quality indicators 
(guideline compliance, reasons in note, stop/review date, 
targeted therapy and duration of surgical prophylaxis) 
antimicrobials with the parenteral route and source of 
infections as hospital acquired and community acquired. 
Table  1 provides the general characteristics of the 
included studies along with their respective information.

Selection and quality appraisal
We utilized EndNote version 20.5 Reference Manager 
software [30], a tool designed for managing and organiz-
ing references and citations, to eliminate duplicate stud-
ies. The titles and abstracts were independently screened 
by two authors (MY and NA) to determine which articles 

should undergo a full-text review. The full text of the 
remaining articles was then obtained, and two investiga-
tors, AG and MH, independently assessed them for eligi-
bility. The quality of the studies was evaluated using the 
JBI critical appraisal checklist [34]. This quality assess-
ment tool contained nine questions which explored the 
adequacy of the sample frame, sampling of study par-
ticipants, adequacy of sample size, description of study 
subjects and setting, data analysis conducted with suf-
ficient coverage of the identified sample, valid methods 
used for the identification of the condition, response rate 
and appropriate statistical analysis amongst others. Final 
decisions on inclusion or exclusion were made by inde-
pendent authors, and in cases of discrepancies, a third 
author was consulted to reach a resolution. For each vari-
able, the scoring options were Yes, No, Unclear, and Not 
Applicable. The adequacy of sample size was marked as 
Not Applicable for all studies in this review, as the PPS 
tool does not require sample size calculation. None of the 
included studies suffered from bias.

Data analysis
To estimate the prevalence of antimicrobial prescrip-
tions in acute care facilities across Africa, we utilized a 
weighted inverse variance random-effects model. Het-
erogeneity among studies was assessed using a forest 
plot, meta-regression, and the I² statistic, with values 
of 25%, 50%, and 75% denoting low, moderate, and high 
heterogeneity, respectively. The Q test was employed to 
quantify the degree of heterogeneity, where a p-value less 
than 0.05 indicated significant heterogeneity. A Galbraith 
plot was employed to evaluate the individual contribu-
tions of each study to the overall heterogeneity. Subgroup 
analysis based on the study population, region where the 
studies were conducted. To assess publication bias, we 
employed a funnel plot and Egger’s regression test, where 
a p-value less than 0.05 suggested significant publica-
tion bias. Additionally, trim and fill analysis was applied 
to further evaluate the presence of publication bias in 
details. A sensitivity analysis was conducted to ensure the 
stability of the summary estimate. The meta-analysis was 
performed using STATA version 17 statistical software.

Outcome of interest
The outcomes of interest include the prevalence of anti-
microbial prescriptions in acute care hospitals, which is 
calculated by dividing the number of patients receiving 
antimicrobial treatment by the total number of admit-
ted patients. Infections are categorized as healthcare-
associated or community-acquired based on the onset of 
symptoms. Quality indicators encompass several aspects: 
the use of parenteral routes (such as intravenous ther-
apy), targeted therapy based on culture results, thorough 
documentation of reasons for antimicrobial use and stop/
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review dates, and adherence to established treatment 
guidelines.

Result
Characteristics of included studies
A total of 1795 potential studies were sourced from mul-
tiple channels, including 366 articles from PubMed, 241 
from Hinari (research4life), 545 from EMBASE, 573 from 
Scopus, and 70 from Google Scholar (Supplementary file 
1). Figure 1 presents the search outcomes and details the 
reasons for exclusion during the study selection phase.

After a thorough evaluation and assessment, 102 arti-
cles were initially considered for retrieval. Of these, 101 
articles were successfully retrieved (one study could not 
be reviewed because the full text was not accessible to 
us) and assessed for eligibility, with 30 articles meeting 

the inclusion criteria. Additionally, 2 more articles were 
identified through reference tracing, bringing the total 
to 32 articles. These articles were included in the meta-
analysis, which focused on assessing the prevalence, 
indications, and quality of antimicrobial prescriptions 
across Africa. All selected studies adhered to the G-PPS 
protocol or related standards. Geographically, the studies 
spanned various African regions, with approximately half 
conducted in Western Africa [35–49], twelve in Eastern 
Africa [22, 26, 50–59], four in Southern Africa [21, 25, 27, 
60], and one in Northern Africa [61]. This comprehensive 
analysis involved 182 healthcare facilities and 37,364 par-
ticipants, with 20,598 individuals receiving at least one 
antimicrobial during the study period. A total of 36,378 
antimicrobials, along with their daily-defined doses 
(DDD), were prescribed for admitted patients across 

Table 1 General characteristics of studies included for systematic review and meta-analysis
Authors Study Year Country Protocol Used No of 

Facilities
involved

Study 
Populations

Sam-
ple 
Size

Pts. With 
Antimicrobials

Total 
AM Pre-
scribed

Talaat et al. 2011 Egypt ESAC 18 Mixed 3408 2017 3194
Paramadhas et al. 2016 Botswana ECDC & G-PPS 10 Mixed 711 502 982
Labi et al. 2016 Ghana ECDC 10 Pediatrics 716 506 831
Horumpende et al. 2016 Tanzania ECDC 3 Adult 399 176 330
Labi et al. 2016 Ghana ESAC 1 Mixed 677 348 611
Umeokonkwo et al. 2017 Nigeria G-PPS 1 Mixed 220 172 382
Fowotade et al. 2017 Nigeria G-PPS 1 Mixed 451 269 447
Dlamini et al. 2017 S. Africa ECDC & G-PPS 1 Mixed 512 193 308
Momanyi et al. 2017 Kenya G-PPS 1 Mixed 179 98 347
Okoth et al. 2017 Kenya G-PPS 1 Mixed 269 182 333
Skosana et al. 2018 S. Africa ECDC & G-PPS 18 Adult 4407 1479 2204
Maina et al. 2018 Kenya G-PPS 14 Mixed 3590 1675 3363
Ogunleye et al. 2019 Nigeria ECDC 2 Mixed 494 398 774
Abubakar 2019 Nigeria ECDC 3 Mixed 321 257 449
Amponsah et al. 2019 Ghana WHO-PPS 3 Mixed 190 115 203
Labi et al. 2019 Ghana G-PPS 7 Mixed 2897 1591 2875
Dodoo et al. 2019 Ghana G-PPS 1 Mixed 300 182 365
Ankrah et al. 2019 Ghana G-PPS 1 Mixed 988 527 967
Afriyie et al. 2019 Ghana G-PPS 2 Mixed 160 97 164
Seni et al. 2019 Tanzania WHO-PPS 6 Mixed 948 591 1013
Aboderin et al. 2019 Nigeria WHO 9 Mixed 321 246 564
Awopeju et al. 2020 Nigeria GPPS 1 Pediatrics 66 34 67
Mthombeni et al. 2021 S. Africa G-PPS & 

WHO-PPS
5 Mixed 804 261 416

Briggs et al. 2021 Nigeria G-PPS 1 Pediatrics 31 24 45
Karanja et al. 2021 Kenya WHO-PPS 4 Mixed 332 146 227
Fentie et al. 2021 Ethiopia WHO-PPS 10 Mixed 1820 1162 2346
D’Arcy et al. 2021 Multi-nation G-PPS 17 Mixed 4376 2169 3838
Kiggundu et al. 2021 Uganda WHO-PPS 13 Mixed 1077 794 1387
Katyali et al. 2022 Tanzania WHO-PPS 1 Mixed 397 185 283
Kihwili et al. 2023 Tanzania WHO-PPS 1 Mixed 58 55 110
Umeokonkwo et al. 2015-18 Nigeria G-PPS 13 Mixed 5174 3658 6197
Omulo et al. 2017-18 Kenya WHO-PPS 3 Mixed 1071 489 756
ECDC: European Centre for Disease Prevention and Control, G-PPS: Global Point Prevalence Survey WHO-PPS: WHO Point Prevalence Survey, ESAC: European 
Surveillance of Antimicrobial Consumption, WHO: World Health Organization AM: Antimicrobial, Pts: Patients
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these facilities. For a detailed overview of the included 
studies and their characteristics, please refer to Table 1.

Meta-analysis
Proportion of antimicrobial prescription
We discovered that the aggregated estimate of antimi-
crobial prescription proportions in acute care hospitals 
across Africa stands at 60% (95% CI: 55, 65). The hetero-
geneity, as measured by I2, was found to be 99%, and a 
p-value < 0.001(Fig. 2).

Indications for antimicrobial prescription
We categorized the reasons for antimicrobial prescrip-
tions into therapeutic and prophylactic indications. Fur-
ther classification of prophylaxis included surgical and 
medical prophylaxis. The analysis revealed that the pre-
scribing estimate for therapeutic purposes is 62% (95% 
CI: 56–69). Additionally, antimicrobial prescriptions 
for medical prophylaxis were identified at 14% (95% CI: 

11–17), while surgical prophylaxis accounted for 27% 
(95% CI: 22–32) (Table 2 and Supplementary file 2).

Assessment of quality of antimicrobial prescription
We evaluated the quality of antimicrobial prescriptions 
based on various criteria. These criteria included the 
documentation of reasons in notes, the presence of stop/
review dates, and compliance to guidelines, the practice 
of targeted therapy, and the proportion of parenteral 
antimicrobials. Our findings indicate a range of quality 
across these parameters. The prevalence of prescribing 
for targeted therapy was observed at 10% (95% CI: 8–13), 
while documentation of reasons in notes demonstrated a 
higher proportion at 64% (95% CI: 55–73) as illustrated 
in Table 2. The coverage of parenteral antimicrobial pre-
scriptions in our study was found to be 65% (95% CI: 
50–80). Furthermore, in our meta-analysis, we identi-
fied that among patients receiving surgical prophylaxis, 
a substantial 87% (95% CI: 83–91) were prescribed an 

Fig. 1 PRISMA Flow diagram for the inclusion of studies for the systematic review and meta-analysis of antimicrobial utilization surveillance in Africa 
focusing on: prescription proportion, indications, and quality of use
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extended duration of therapy beyond the recommended 
period (Table 2).

Source of infections
Within the context of this meta-analysis, our examination 
of antimicrobial prescriptions revealed distinct sources 

of infections. Hospital-acquired infections (HAIs) 
accounted for 20% (95% CI: 14–26) of all prescriptions, 
while the majority, comprising 80% (95% CI: 74–86), 
were associated with community-acquired infections 
(CAIs) (Table 2).

Table 2 Summary of pooled estimates of indications and quality indicators of antimicrobial prescription in African health facilities
Variables Number of facilities involved Total sample size Pooled estimates %(95%CI) I2% p-value
Indications Treatment 134 23,584 62(56–69) 99 < 001

Medical prophylaxis 130 22,116 14(11–17) 98.4 < 001
Surgical prophylaxis 134 23,584 27(22–32) 98.1 < 001
Hospital-acquired infections 132 21,104 20(14–26) 98.6 < 001

Quality indicators Reasons in note 80 18,877 64 (55–73) 99.4 < 001
Guideline compliance 100 21,552 49(30–68) 99 < 001
Stop/review date 56 16,650 48(37–60) 99.5 < 001
Targeted therapy 93 21,364 10(8–13) 97.4 < 001
Parenteral route 113 22,886 65(50–80) 99.9 < 001
Extended surgical prophylaxis 106 18,345 87(83–91) 96.5 < 001

Fig. 2 Pooled estimate of antimicrobial prescription in African health facilities acute care settings
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Heterogeneity analysis
The studies incorporated into the analysis exhibited sub-
stantial heterogeneity (I2 = 99%%; p value < 0.001), and 
the application of a weighted inverse variance random-
effects model did not adequately address this variability. 
To further explore and understand the heterogeneity, we 
employed a forest plot (Fig. 2) for subjective assessment 
and conducted subgroup analyses along with univari-
ate meta-regression utilizing number of health facilities 
involved, sample size, and publication years as variables 
(Fig. 3 and Supplementary file 2).

A Galbraith plot was employed to evaluate the individ-
ual contributions of each study to the overall heterogene-
ity in our analysis. The symmetrical pattern observed in 
the plot (Supplementary file 2), suggests that each study 
included in the meta-analysis contributes in a balanced 
and similar manner to the overall heterogeneity.

Subgroup analysis
In our comprehensive subgroup analysis, we meticu-
lously examined the nuanced variations in antimicrobial 

prescription proportion by categorizing the data based 
on distinct factors. Firstly, when stratifying the analy-
sis by African regions, noteworthy differences emerged. 
Western Africa exhibited the highest prevalence of anti-
microbial prescriptions at a proportion of 66% (95% CI: 
60, 71), as illustrated in Fig.  4, while Southern Africa 
health facilities showed a comparatively lower proportion 
of 44% (95% CI: 27, 60), highlighting regional dispari-
ties. Furthermore, our exploration extended to subgroup 
analysis based on study populations, namely adults, pedi-
atrics, and mixed cohorts. The analysis revealed a lower 
proportion in adults, with a prevalence of 39% (95% CI: 
28, 49). Conversely, comparable antimicrobial prescrip-
tion proportion were identified in mixed and pediatrics 
subjects, standing at 60% (95% CI: 55, 65) and 67% (95% 
CI: 54, 79), respectively, as depicted in Fig. 5.

Publication bias
We evaluated publication bias by subjectively examining 
the funnel plot (Fig. 6) and conducting Egger’s regression 
test, yielding a p-value of 0.344, which did not provide 

Fig. 3 Univariate Meta regression of sample size (A), number health facilities (B) and year of publication (C)
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evidence for the presence of publication bias. However, 
the subsequent trim and fill analysis, incorporating five 
additional studies, suggested the potential existence of 
missed small studies. After this adjustment, the estimated 
prevalence of antimicrobial prescription proportion was 
recalibrated to 54.8% (95% CI: 49.7, 59.9) (Supplementary 
file 2).

Sensitivity analysis
A sensitivity analysis was undertaken to employ a ran-
dom effects model to evaluate the influence of individual 
included studies on the collective antimicrobial prescrip-
tion rate in African health facilities. Each of the excluded 
studies revealed minor variances in antimicrobial pre-
scription rates within these facilities.

Discussion
This systematic review and meta-analysis stands as one 
of the limited studies delving into the comprehensive 
landscape of antimicrobial usage within the healthcare 
settings of Africa. It scrutinizes prescription rates, indi-
cations, and the quality of antimicrobial use. The findings 
reveal a concerning trend of elevated antimicrobial pre-
scription rates in acute care hospitals and frequent anti-
microbial usage for hospital-acquired infections, often 
with suboptimal documentation and lower level of guide-
line compliance. Moreover, the prevalence of evidence-
based antimicrobial therapy is notably lower in African 
health facilities.

The pooled estimate prevalence of antimicrobial pre-
scription within hospital settings across Africa stood at 
60%. This finding is consistent with a recent systematic 
review in East Africa, which reported a 57% prevalence 

Fig. 4 Subgroup analysis of antimicrobial utilization surveillance in African health facilities by regions. WA: Western Africa, SA: Southern Africa, EA: Eastern 
Africa, NA: Northern Africa
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of antimicrobial use among hospitalized patients across 
26 studies [62]. Moreover, it corresponds to a narra-
tive review compiled from 33 PPS studies, indicating 
over 50% antimicrobial utilization among inpatients 
[63]. In line with our results, another systematic review 

encompassing 27 low- and middle-income countries 
(LMICs) from 48 studies revealed a 52% proportion of 
antimicrobial prescribing [64]. Similarly, it mirrors find-
ings from a study conducted in India, which reported a 
57.4% prescription rate [65]. Although there is a slight 
difference in terms of the exact numerical figure, all the 
systematic reviews and meta-analyses done in Africa 
share a commonality in that monolithic antimicrobial 
prescription rates are incurred which substantially devi-
ates from the WHO standard recommendation (≤ 20%) 
[66]. Notably, our findings contrast with those from sys-
tematic reviews and meta-analyses conducted in Europe 
and the USA, as well as a multicenter study in Canada, 
which reported respective proportions of antimicrobial 
use in inpatient settings as 30.5%, 49.9%, and 34% [67–
69]. Several factors could explain these disparities. One 
possible reason is the type of patients admitted to health-
care facilities in Africa, where there is often a higher bur-
den of infectious diseases. This increased burden may 
lead to more frequent empirical prescribing of antimicro-
bials, especially in the absence of robust diagnostic facili-
ties. Additionally, healthcare systems in many African 

Fig. 6 Funnel Plot Showing the Prevalence of Antimicrobial Prescriptions 
among Hospitalized Patients in African Health Facilities

 

Fig. 5 Subgroup analysis of antimicrobial utilization surveillance in African health facilities by study populations

 



Page 10 of 13Gobezie et al. Antimicrobial Resistance & Infection Control          (2024) 13:101 

countries may face challenges such as limited resources, 
inadequate infection control measures, and a lack of 
adherence to clinical guidelines, all of which can contrib-
ute to higher rates of antimicrobial use. These factors, 
combined with the variability in healthcare infrastructure 
and disease prevalence, likely account for the observed 
differences in antimicrobial prescribing patterns between 
African and high-income countries.

Our meta-analysis estimated that the proportion of 
antimicrobial prescribing for therapeutic and prophy-
lactic purposes demonstrated 62% and 38%, respectively. 
The result of this study unveiled that approximately 80% 
of the antimicrobial prescriptions were indicated to com-
munity-acquired infections (CAIs) while 20% accounted 
for hospital-acquired infections (HAIs). Amongst these 
prophylactic prescriptions, 13% were attributed to medi-
cal prophylaxis while 25% were ascribed to surgical 
prophylaxis. Alas, the use of antimicrobials for health-
care-associated infections in this study is higher than 
recommended by the WHO [66]. A substantial propor-
tion of inpatients in Africa are prescribed antimicro-
bials for the intent of treating CAIs. In support of our 
finding, a recent systematic review [70] reported that 
the most common indications for antimicrobial use was 
CAIs (ranging from 27.7 to 61.0%) then followed by sur-
gical prophylaxis (14.6–45.3%), and medical prophylaxis 
(0.5–29.1%). The fact that CAIs are common reasons for 
antimicrobial use in Africa is in keeping with the find-
ing in Europe [68], the USA [67], and the global PPS of 
antimicrobial use [14]. This mutual outcome underscores 
the necessity of encouraging infection control and pre-
vention measures within the community to alleviate the 
impact of infections acquired outside of healthcare set-
tings, ultimately leading to a decrease in antimicrobial 
usage.

The prescribing and quality indicators deployed to 
appraise the quality of antimicrobial prescribing across 
Africa variegated across the studies. According to the 
specifically delineated criterion set to examine the overall 
quality of antimicrobial prescription, substantial propor-
tion accounted to parenteral antimicrobial prescribing 
(65%) and documentation of reasons in notes (64%) 
while modest proportions were observed to targeted 
therapy prescribing (10%). This finding is in keeping with 
a nascent systematic review [70] that indicated higher 
rates of documentation of reasons in notes (ranged from 
37.3 to 100%), documentation of dates for stop/review 
(ranged from 19.6 to 100%), and parenteral prescribing 
(ranged from 54.0 to 98.6%). Nevertheless, this finding is 
incongruent to another review done exclusively on sub-
Saharan Africa that revealed switching from intravenous 
(IV) to oral as well as documentation of start and stop 
dates among the least reported quality indicators [71]. 
The parenteral prescribing rate discovered in our study 

is quite lower as compared to a systematic review done 
in East African states [62] that reported a 28% patient 
encounter with injectable antimicrobials. Interestingly, 
out of the total patients who received surgical prophy-
laxis, interestingly, 87% of the patients who received sur-
gical prophylaxis were prescribed therapy beyond the 
recommended duration. Similar observations were noted 
in previous studies done in both Africa [62, 63, 70] and 
outside Africa [67, 68] indicating immense prevalence of 
prolonged (more than 24  h) surgical antimicrobial pro-
phylaxis. Inordinate utilization of surgical antimicrobial 
prophylaxis exacerbates the emergence and spread of 
AMR.

The sub-group analysis done based on specific region 
types in Africa unveiled that Western Africa exhibited 
the highest prevalence of antimicrobial prescriptions at 
a rate of 65% while the Southern Africa demonstrated 
the lowest proportion of prescriptions at a rate of 44%. 
This worrying finding is consistent with a recent sys-
tematic review and meta-analysis [70] that revealed 
more prominent prevalence of antimicrobial use in West 
Africa (ranged from 51.4 to 83.5%), followed by North 
Africa (79.1%), East Africa (ranged from 27.6 to 73.7%), 
and South Africa (ranged from 33.6 to 49.7%). The lower 
utilization rates observed in South Africa is suggestive 
of the effectual implementation of Antimicrobial Resis-
tance National Strategy Framework along with veritable 
availability of microbiology laboratories and regular 
monitoring of hospitals’ genuine performance. Perhaps, 
the encouraging experience of South Africa should be 
apportioned to the other regions of the continent as well 
to improve future antimicrobial prescribing and reduce 
AMR across Africa.

According to the current study, the subgroup analy-
sis based on study populations revealed that massive 
antimicrobial prescription rates (67%) were reported in 
the pediatric population while lower rates (39%) were 
detected in the adult population. Possibly, this could be 
attributed to higher prevalence of infectious diseases in 
pediatric population. Additionally, this finding designates 
the huge role of prioritizing inpatient wards involving 
pediatric population to pragmatically implement AMS 
program.

The substantial heterogeneity observed in our analy-
sis, as indicated by an I2 of 99% and a p-value < 0.001, 
persisted despite the application of a weighted inverse 
variance random-effects model, suggesting inherent vari-
ability among the included studies. To further explore 
this heterogeneity, we employed forest plots and con-
ducted subgroup analyses and meta-regression, reveal-
ing nuanced variations influenced by factors such as 
the number of health facilities involved, sample size, 
and publication years. Additionally, our Galbraith plot 
suggested that each study contributed to the overall 
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heterogeneity in a balanced manner. Regarding publica-
tion bias assessment, while Egger’s regression test did not 
indicate significant bias, trim and fill analysis suggested 
potential missed small studies, prompting an adjustment 
to the estimated prevalence of antimicrobial prescrip-
tion rate. Our sensitivity analysis using a random effects 
model underscored the minor variances in prescription 
rates among individual studies, further emphasizing the 
need for careful consideration of study characteristics 
in interpreting the collective antimicrobial prescription 
rates observed in African health facilities.

Conclusion
The notable prevalence of antimicrobial use among hos-
pitalized patients in Africa underscores the urgent need 
for antimicrobial stewardship programs to promote 
the judicious use of these medications. The variations 
in point prevalence across different regions, particu-
larly the higher rates observed in West Africa, further 
emphasize the necessity for stringent implementation of 
infection control and prevention measures within com-
munities. Reducing the burden of infections through 
improved water, sanitation, hygiene, and vaccination is 
essential. However, the higher risk of infection in LMICs 
can also be attributed to socio-economic factors and co-
morbidities such as HIV and malnutrition. Addressing 
these underlying issues is crucial for mitigating inappro-
priate antimicrobial usage and improving overall health 
outcomes.

Strengths and limitations of the study
This comprehensive systematic review and meta-analysis 
aimed to elucidate the current status of antimicrobial 
prescription rates, indications, and quality of antimicro-
bial use in African health facilities. However, several limi-
tations warrant acknowledgment. Primarily, the majority 
of included studies originated from Western and Eastern 
Africa, with limited representation from Northern Africa. 
This regional disparity may compromise the generaliz-
ability of findings to the entire continent. Significant het-
erogeneity among the included studies may impact the 
overall estimation of the findings. Additionally, the exclu-
sion of non-English language publications might have led 
to the oversight of relevant articles, potentially impacting 
the comprehensiveness of the study. Consequently, cau-
tion is warranted when extrapolating the results to the 
broader African context. Despite these limitations, the 
study offers valuable insights into antimicrobial usage 
trends in African healthcare settings, contributing to the 
understanding of antimicrobial stewardship efforts in the 
region.
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