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A B S T R A C T

Introduction: Antimicrobial resistance (AMR) is one of the biggest public health challenges of our time. National 
Action Plans have failed so far to effectively address socioeconomic drivers of AMR, including the animal and 
environmental health dimensions of One Health.
Objective: To map what socioeconomic drivers of AMR exist in the literature with quantitative evidence.
Methods: An umbrella review was undertaken across Medline, Embase, Global Health, and Cochrane Database of 
Systematic Reviews, supplemented by a grey literature search on Google Scholar. Review articles demonstrating 
a methodological search strategy for socioeconomic drivers of AMR were included. Two authors extracted drivers 
from each review article which were supported by quantitative evidence. Drivers were grouped thematically and 
summarised narratively across the following three layers of society: People & Public, System & Environment, and 
Institutions & Policies.
Results: The search yielded 6300 articles after deduplication, with 23 review articles included. 27 individual 
thematic groups of drivers were identified. The People & Public dimensions contained the following themes: age, 
sex, ethnicity, migrant status, marginalisation, sexual behaviours, socioeconomic status, educational attainment, 
household composition, maternity, personal hygiene, lifestyle behaviours. System & Environment yielded the 
following themes: household transmission, healthcare occupation, urbanicity, day-care attendance, environ
mental hygiene, regional poverty, tourism, animal husbandry, food supply chain, water contamination, and 
climate. Institutions & Policies encompassed poor antibiotic quality, healthcare financing, healthcare gover
nance, and national income. Many of these contained bidirectional quantitative evidence, hinting at conflicting 
pathways by which socioeconomic factors drive AMR.
Conclusion: This umbrella review maps socioeconomic drivers of AMR with quantitative evidence, providing a 
macroscopic view of the complex pathways driving AMR. This will help direct future research and action on 
socioeconomic drivers of AMR.

1. Introduction

Antimicrobial resistance (AMR) has grown into a significant threat to 
the future of modern medicine, and one of the biggest public health 

challenges of our time [1]. It is estimated that 1.27 million people lost 
their lives in 2019 as a direct result of AMR, with projected estimates 
pushing this number to 10 million annually by 2050 [2]. Simulta
neously, the world stands to lose approximately 3 trillion USD in GDP by 
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2050 because of AMR [3]. The cumulative volume and frequency of 
antibiotic use has steadily increased since 2000 [4,5], which has been 
observed over human, animal, and environmental sectors, and is 
responsible for ever increasing exposure of microorganisms to the se
lective pressure of antimicrobials. Simultaneously, antibiotic in
novations have slowed down considerably [6,7], resulting in the 
increasingly concerning prospect of our current arsenal of antibiotics 
being rendered useless. Without any effective cure, previously treatable 
infections may result in significant and avoidable morbidity and mor
tality, compromising our ability to perform surgeries or provide 
immunosuppressive treatment [8].

The existing national action plans developed to date have failed to 
consider how socioeconomic and sociocultural drivers of health impact 
the emergence and spread of AMR, and antibiotic use [9]. This is despite 
growing evidence on interactions between social determinants of health 
and AMR. For example, adopting an intersectional lens is required to 
better understand how and why race, ethnicity, gender, education 
levels, and institutional power dynamics can impact infection related 
care, antibiotic access and use, and the spread of AMR [10]. Low- and 
middle-income countries (LMICs) are disproportionately affected by 
AMR due to an interplay between political, cultural, and infrastructural 
factors [11]. There is also growing attention on the animal and envi
ronmental drivers (i.e. the One Health drivers) of AMR. The use of an
tibiotics in animal farming and its dissemination into waterways is well- 
documented and has been highlighted as an area of concern in the WHO 
Global Action Plan for AMR [12]. This is supported by a growing body of 
evidence highlighting examples of animal spread and waterways 
contamination by AMR [13].

Understanding the full spectrum of socioeconomic factors that in
fluence AMR is essential to inform research priorities and enable the 
development of comprehensive policies and strategies to manage its 
threat. Research on the socioeconomic drivers of AMR remains scat
tered, and at times conjectural. As such, this umbrella review aims to 
map what socioeconomic drivers of AMR in humans exist based upon a 
review of quantitative evidence and use this existing evidence to 
develop a conceptual framework to guide policy and practice.

2. Methods

2.1. Umbrella review methodology

We performed an umbrella review with thematic synthesis using 
methodological guidelines developed by the Joanna Briggs Institute 
Manual for Evidence Synthesis [14]. An umbrella review is a synthesis of 
existing systematic reviews and meta-analyses on a specific topic, 
intended for capturing a wide base of evidence on a large topic through a 
smaller number of review articles. We focused specifically on socio
economic drivers of AMR with quantitative evidence for several reasons. 
First, previous reviews have focused on qualitative evidence on the 
drivers of AMR [15], and to date there has been no umbrella review 
focused specifically on socioeconomic drivers of AMR with quantitative 
evidence. Second, a mapping exercise of socioeconomic drivers of AMR 
with quantitative evidence can help inform the development of model
ling exercises that examine transmission dynamics of resistant micro
organisms, and the economic cost of resistant infections. Third, it is 
hoped this summary of socioeconomic drivers of AMR with quantitative 
evidence could be used alongside pre-existing summaries of qualitative 
evidence to leverage support from policymakers to implement and 
strengthen inter-sectoral approaches to tackling AMR as both types of 
evidence resonate with policymakers [16]. We reported the findings 
according to the Preferred Reporting Items for Overviews of Reviews 
(PRIOR) guidelines (Supplementary Table 1) [17]. Given the scoping 
nature of this review, no review protocol was published.

2.2. Eligibility criteria

Reviews were included based on the following criteria: (1) Any re
view where an explicit methodological search strategy was employed 
including systematic reviews, rapid reviews, umbrella reviews, scoping 
reviews; (2) reviews should explicitly report on AMR or an AMR 
behaviour (defined below); (3) the directional relationship of the so
cioeconomic factor to AMR was allowed to remain implicit and broad in 
order to maximise capture; (4) reviews needed to report quantitative 
data relating to drivers of AMR outlined either within the body of the 
article or within the supplementary material; (5) the main focus of the 
review needed to include socioeconomic drivers of AMR in humans, 
although this could include the human-animal interface, or the human- 
environment interface; and (6) studies should be written in English and 
published on or after the 1st January 2010. This timeframe was chosen 
because of feasibility constraints but significant evidence was summar
ised before this date as captured reviews included longer timeframes 
within their inclusion criterion. Reviews were excluded if they sum
marised quantitative evidence narratively or did not include specific 
point estimates of quantitative studies in either the manuscript or sup
plementary material. Furthermore, reviews focusing on AMR in
terventions were excluded, including reviews on antimicrobial 
stewardship.

Drivers are conceptualised as having a direct association with either 
a metric of AMR (such as aggregate indices, prevalence rates, resistance 
rates) or behaviours with a well-established causality (such as antibiotic 
use, or self-medication with antibiotics (SMA)). Evidence on drivers of 
AMR in animal and environmental health settings were captured if 
studies estimated the relationship between these drivers and the 
increased risk of AMR in humans. We did not disaggregate our findings 
related to AMR into individual strains of resistant pathogens.

2.3. Search strategy

We systematically searched four scientific databases: MEDLINE 
(OVID), Embase (OVID), Global Health, and the Cochrane Database of 
Systematic Reviews. These databases were chosen for their health- 
specific nature that covers literature from high-, middle-, and low- 
income countries. The scientific search was supplemented with a non- 
systematic search for grey literature using Google Scholar (first 200 
hits) [18]. The full query for the scientific databases is shown in Sup
plementary Table 2. An information specialist at the London School of 
Economics and Political Science Library further validated the search 
strategy.

The search strategy was executed on 14 March 2023. The complete 
screening process was performed by 1 reviewer (GL). A second reviewer 
(RVK) screened a subset of the articles (1246/6300, 19.78 %) to improve 
the methodological robustness of the literature review and interrater 
reliability scores were computed. Any disagreements between the re
viewers were resolved by an independent third reviewer (MA). The 
interrater agreement between the 2 reviewers was calculated using 
Cohen κ in R (version 4.1.2). Deduplication was performed using 
Endnote (version 22), and screening was performed using Covidence.

2.4. Data extraction and analysis

Two reviewers (GL, JS) identified key parameters, such as years 
reviewed and geographic scope, from each included article. Each review 
was appraised and scored for quality, in accordance with an adapted 
CASP (Critical Appraisal Skills Programme) tool [19], and was allocated 
a ranking of low, moderate, or high quality based on the average of the 
two scores. This exercise was purely an appraisal tool and was not used 
to exclude any reviews. Each review was then independently searched to 
extract any socioeconomic factor with a quantitative relationship with 
our AMR indicators. The reviewers extracted any relevant odds ratios or 
other quantitative data for each socioeconomic driver and their 
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relationship with AMR for each review. Subsequently, a deductive the
matic analysis was conducted, which captured the breadth of socio
economic factors identified in the literature. A third reviewer (MA) 
addressed any discrepancies between socioeconomic drivers identified. 
An emphasis was placed on capturing as many different themes as 
possible during the thematic analysis, at the expense of depth of detail.

Socioeconomic drivers were extracted along with their quantitative 
metric, and then further subcategorised into 3 levels: People & Public, 
System & Environment, and Institutions & Policies. These levels were 
decided collaboratively among co-authors (GL, RVK, MA, EM) a priori 
based on established literature on the social determinants of infectious 
diseases. The selected framework, developed by Toro-Alzate et al. [20] 
was chosen over other existing frameworks for the following reasons: 
contemporaneous to our study; intuitive to understand; grounded in the 
social sciences; sufficiently flexible to adapt to our research question; 
and designed for a similar objective, which was to investigate the so
cioeconomic determinants of AMR. The “People & Public” dimension 
focused on the microscopic social dimensions, including individuals 
themselves as well as parameters directly influencing their individual 
lived behaviour. “Systems & Environment” is intended to capture 
community-wide parameters affecting individuals’ lives. This includes 
social, logistical, and even natural parameters existing around house
holds. This can be conceptualised as factors dictating the ways in which 
individuals interact with their environment. “Institutions & Policies” 

approaches AMR from a broader political perspective by focusing on the 
rules and regulations which, while removed from the individuals, affect 
the parameters which in turn impact the individuals. This conceptually 
includes the political machinery, laws, and regulations, and the wider 
scientific community. Once the socioeconomic factors were identified, 
they were consolidated through iterative discussion between the two 
reviewers to avoid duplication or overlap between drivers. This meth
odological approach has been validated in previous research [21]. 
Thematic analysis was performed in Atlas.TI version 23. We chose not to 
collate any quantitative findings for each socioeconomic driver across 
identified reviews, as the primary focus on this review was a mapping 
exercise to identify which socioeconomic factors are quantitatively 
related to AMR. Meta-analysis or pooling of quantitative evidence on the 
relative importance of specific quantitative socioeconomic drivers of 
AMR should be the subject of future research with more targeted reviews 
that have a narrower focus.

3. Results

3.1. Overview of search results

The search strategy (Fig. 1) yielded a total of 8362 records from 
academic database searches (6300, 75.34 % after deduplication). This 
included 26 references from manual citation searching and a grey 

Fig. 1. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flowchart outlining the data collection process.
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literature search. Ultimately, we included 23 articles in this review.
The publication years ranged from 2017 to 2022, with 52 % being 

published on or after 2021. The cumulative number of references 
captured by these reviews totaled to 2048 articles, not accounting for 
overlaps. In terms of geographic coverage, 18 of the reviews covered the 
Western Pacific Region [15,22–38], 14 covered the South-East Asian 
Region [15,22,23,27,28,30–38], 12 covered the Region of the Americas 
[15,30–40], 12 covered the European Region [15,30–38,41,42], 12 
covered the Eastern Mediterranean Region [15,22,23,30–38], and 11 
covered the African Region [15,30–38,43]. In terms of One Health 
coverage, 7 articles included the human-animal interface 
[15,24,28,29,34–36] and 6 articles covered human-environment inter
face [24,28,30,34,36,43], with 4 of these covering both human-animal 
and human-environment interfaces [24,28,34,36]. In the subset 
screening of the total sample by the second reviewer, we found a crude 
interrater agreement score of 82.83 % (1032/1246 observations) be
tween the 2 reviewers. We also accounted for the possibility of reaching 
interrater agreement by chance by computing Cohen κ (0.352), which 
indicated a fair agreement between the observers. In terms of quality, 4 
reviews scored low, 12 moderate, and 7 high quality. An extraction sheet 
of article characteristics and quality scores are included in Supplemen
tary Tables 3 and 4. The full list of excluded articles at full-text screening 
with reason for exclusion is presented in Supplementary Table 5. The 
extracted socioeconomic drivers are summarised in Supplementary 
Table 6.

3.2. Drivers of AMR

3.2.1. People and public
A wealth of data was found describing intrinsic core demographic 

factors, such as age, gender, ethnicity, or sexual behaviour. However, 
the directionality of the association was often difficult to establish. Sun 
et al. [15] found evidence that being male may be both a risk factor [44] 
and a protective factor [45] for antibiotic use: the former demonstrated 
by higher rates of SMA among males in Mozambique; the latter by male 
students with a lower tendency to store antibiotics at home. Age was 
similarly multidirectional in nature. For instance, older age (>65) was 
found in Portugal to be a risk factor for contracting resistant Entero
bacteriaceae [34,46], whilst a study in Germany found older participants 
to be less likely to SMA [15,47]. Childhood was, in contrast, widely 
found to be positively correlated with AMR, both through drug-resistant 
infection prevalence rates, and SMA behaviour [15,23,24,29,32,34]. 
The correlation between ethnicity and AMR was sparse and contradic
tory, with some evidence that being African-American [34,39,48–50] or 
First Nations compared to Caucasian [40,51,52], but also that being 
Caucasian compared to non-Caucasian [34,53] were all potential risk 
factors for contracting Methicillin-resistant Staphylococcus aureus 
(MRSA). In contrast, there was more consistent evidence supporting a 
correlation between migration status and AMR, with recent immigration 
or forcible displacement being consistently established as a risk factor 
for SMA, antibiotic storage, and drug-resistant organism carriage or 
infection [15,25,42]. This was not clear cut however, as evidence from 
Hong Kong suggested immigrants were also less likely to SMA compared 
to local-born persons [15,54]. Other factors of societal marginalisation, 
such as intravenous drug use [30,34,55–59], present or previous 
homelessness [30,34,48,55,56], and prison [34,55,56] were also cited 
as risk factors for carrying MRSA. Men who have sex with men (MSM) 
were also found to be at higher odds of drug-resistant infections 
compared to non-MSM, although this was limited to HIV or Sexually 
Transmitted Disease coinfections [34,60,61].

Evidence for a relationship between AMR and educational status or 
socioeconomic status (SES) were mixed. Parents with a higher educa
tional level were identified as being at higher risk of risky behaviours 
such as self-medicating their children prophylactically or pressurising 
doctors for prescriptions in various studies in China [15,32,34,62,63]. 
Other studies stated that higher parental educational attainment was 

protective against these very same behaviours [15,32,64]. Having a 
university-level education for instance, was identified in Jordan as being 
protective against self-medicating their children [34]. Higher income 
was similarly described as either increasing the risk of antibiotic use 
[15,65], or decreasing it, depending on the study [15,62]; although 
having a lower income and being of lower SES was unilaterally identi
fied as a risk factor for SMA and contracting AMR infections [30,32,34]. 
Household composition was widely investigated, with evidence sug
gesting a significant correlation between overcrowding and AMR. This 
was described in situations with any number of children in the house
hold causing an increased risk of contracting a drug-resistant infection 
[29], multiple-children households being at higher risk of SMA 
[15,25,32], and families with older children [25] as well as families with 
more than 5 family members of any age [30,36] in the household being 
at higher risks of contracting drug-resistant infections. Sharing space 
with people with known AMR was understandably also correlated with 
contracting drug-resistant infections [36]. Giving birth, mother-to-child 
contact, and breastfeeding were identified as risk factors for AMR 
transmission [36], although conversely instances were also found of 
breastfeeding protecting against MRSA transmission [23,29,36]. Per
sonal hygiene such as daily showering and antibacterial hand soap use 
was found to be overall protective against drug-resistant organism 
transmission [36]. The sharing of hygiene equipment such as washcloths 
and ointments, as well as children wearing nappies, were possibly 
associated with carrying and transmitting drug-resistant organisms 
[34,36]. Finally, individual lifestyle behaviours such contact sport [36], 
sauna use [34], and not using condoms [34] were also positively 
correlated to carrying drug-resistant organisms. Evidence on smoking 
was somewhat more mixed: smoking appeared protective against MRSA 
carriage in adults [29], however being a heavy smoker was associated 
with a higher risk of infection by levofloxacin-resistant pneumococci 
[34].

3.2.2. System and environment
Occupation was frequently reported in association with AMR, spe

cifically healthcare and animal-related occupations. Multiple sources 
reported healthcare occupations as a risk factor not only for the in
dividuals [15,25,36], but also for their families [15,25,29,36], through 
household transmission and behaviours such as SMA or antibiotic stor
age. Working in the farming industry was reported as a risk factor for 
developing AMR, with contact with cattle, swine, poultry, mink, horses, 
goats, and hogs all exhibiting significant correlation with the trans
mission of drug-resistant infections [29,34,36]. In contrast, the evidence 
on household pets such as cats and dogs was more mixed [34,36], with 
veterinarians facing higher risks of drug-resistant infections than the 
general population, while pet owners seem to face lower risks of trans
mission than non-pet owners. While various aspects of farm working 
were associated with drug-resistant organism transmission, including 
manure, pigsties, and regularly visiting farms, there was also evidence 
that working on smaller farms was protective when compared to bigger 
farms [36]. Working in the food supply chain was heavily associated 
with high rates of drug-resistant infections, with factors such as working 
in a slaughterhouse, handling raw meat, working in food distribution, 
and giving animals antibiotics all identified as factors associated with 
higher rates [36]. In certain contexts, eating pork, raw milk, and dried 
poultry was found to be associated with higher drug-resistant- organism 
carriage, further underlining the role of the food supply chain as a mode 
of transmission [36]. Sharing water sources with livestock was also 
identified as a risk factor for drug-resistant infections [36].

The evidence on urbanicity was mixed, with a multitude of research 
highlighting both urban [15,26,29,34] and rural areas 
[15,24–26,32,34] as risk factors for drug-resistant infections. Prevalence 
studies (e.g. AMR was more prevalent in urban areas such as Northern 
Taiwan [29,34]) and behavioural surveys (SMA was more likely in rural 
Tanzania [32]) add detail to this picture, suggesting that while AMR 
might be more prevalent in denser urban settings, antibiotic usage and 
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SMA might be more widespread further away from healthcare facilities. 
Children’s day-care was also highlighted as a risk factor for drug- 
resistant infections [23,29,34]. Independently of population density, 
subregional income per capita was identified as a risk factor, with 
deprived neighbourhoods in the UK exhibiting a positive correlation 
with antibiotic resistant E. coli prevalence [30]. Tropical areas were also 
found to have higher rates of carbapenem-resistance when compared to 
non-tropical countries [22], although disentangling this from other 
macroeconomic parameters may be challenging. Recreational travel was 
consistently a risk factor for transmission and carriage of drug-resistant 
organisms, although the heaviest evidence related to travel to tropical 
regions within Asia [33,34,36], Africa [34,36], and Latin America 
[33,34,36]. Furthermore, travel behaviours including eating food with 
locals [36], mass pilgrimages [34], and using healthcare [33,36,37] 
were all risk factors for drug-resistant organism carriage.

3.2.3. Institutions and policies
The use of expired antibiotics was found to be associated with higher 

rates of resistant strains, particularly in LMICs [35,66]. Specific 
contributing factors included the fiscal practices of HICs exporting near- 
expired drugs to LMICs, inadequate quality control of transport and 
storage conditions, and the increased degradation caused by light, heat, 
and humidity in tropical climates [35,67]. Healthcare financing was also 
related to AMR, with increases in out-of-pocket expenditures associated 
with an increase in prevalence of drug-resistant strains [34]. The rela
tion that health insurance status had was only demonstrated in children, 
where children with health insurance were at higher risks of SMA, 

whereas adults seemed at lower risk of SMA with health insurance 
[15,25,32]. Healthcare governance was also found to be correlated with 
inappropriate antibiotic use: antibiotic dispensing increased signifi
cantly in the absence of licensed pharmacists; in village clinics compared 
to bigger clinics; and with private primary care practitioners compared 
to public [25].

At the macroeconomic scale, associations were found between lower 
national income and higher rates of AMR. This was found with resis
tance rates [22,43] with the notable exception of MRSA infections. 
While MRSA is positively associated with gross national income, the 
proportion of methicillin resistance among Staphylococcus aureus in
fections was inversely correlated with gross national income [22,27]. 
There has also been an association between lower national income and 
behavioural parameters such as increased SMA [15].

3.3. Mapping of socioeconomic drivers of AMR in humans

From the 23 included documents, we extracted 27 groups of AMR 
drivers. While there were variations in strength, direction, and consis
tency of correlation, all demonstrated some association with AMR 
metrics (such as resistance rates or prevalence data) or behaviours with 
a well-established causality (such as antibiotic use or SMA). These fac
tors and have been collated into a conceptual framework in Fig. 2. So
cioeconomic drivers of AMR were classified as either “consistent” 
drivers which had a unidirectional relationship with an AMR indicator, 
or “inconsistent” drivers which had bidirectional or mixed relationships 
with AMR indicators. The detailed drivers in each theme and relevant 

Fig. 2. Mapping of Socioeconomic Drivers of AMR: Drivers were divided according to three distinct socioeconomic dimensions: People & Public, System & Envi
ronment, and Institutions & Policies. Drivers were further subdivided according to “consistency” of the evidence: “consistent” drivers exhibited homogenous data 
driving AMR or antibiotic use; “inconsistent” drivers showed more bidirectional data, suggesting at times a causative, and at other times a preventative relation to 
AMR and antibiotic use. The type of data these drivers influenced is outlined under the “Antimicrobial Resistance” box, and can be summarised as either metrics of 
resistance, or behaviours. a: eg smoking, sauna use, contact sports; b: eg intravenous drug use, homelessness, incarceration; c: eg no children, multiple children, 
grandparents as caregivers; d: eg slaughterhouse worker, foodhandler, raw milk drinking; e: eg child health insurance, out-of-pocket financing; f: eg private sector vs 
public sector primary care, pharmacists being licensed.
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quantitative evidence are contained in supplementary material Sup
plementary Table 7.

4. Discussion

Our review provides an overview of the main socioeconomic factors 
driving AMR, and demonstrates an abundance of data points in the 
existing literature to pull from. While not an exhaustive effort, our 
findings deliver quantitative evidence echoing research in the wider 
literature, highlighting remoteness [68], migration and travel [69], GDP 
[70], regional poverty [71], age [72], and various social constructs such 
as gender and race [10]. Similarly, our findings are congruent with 
sector-specific efforts which describe risks of AMR transmission through 
food supply chain workers [73], the animal-human interface [74], and 
through water contamination [75].

There were notable gaps in the data elicited by our review, with 
factors otherwise understood to be associated with AMR in the broader 
scientific literature. Gender, for instance, is a widely discussed driver of 
AMR through shaping of health-seeking behaviours, traditionally 
gendered occupations such as healthcare or animal husbandry, and 
physiological risks associated with biological sex [10,76–78]. While our 
research did highlight gender as a frequently addressed socioeconomic 
driver, the data focused heavily on health-seeking behaviours, and failed 
to capture the breadth of the intersectionality of gender as it pertains to 
other AMR risks (i.e. occupation, education level, ethnicity) and expo
sure. Climate change is frequently discussed in the context of AMR, with 
growing evidence of rising temperatures increasing the survivability and 
transmissibility of resistant organisms, and climate-induced migratory 
changes generating new global transmission routes [70,79–82]. While 
our project did uncover evidence on climate and its correlation to AMR 
[22], there were no quantitative data points elicited in relation to 
climate change. Corruption in both healthcare administration and 
broader governmental administration, has been linked with AMR rates 
in the scientific literature. This was the case even when measuring for 
subjective measures such as the perceived presence of corruption within 
a system [83–85]. Pollution is also described in the literature as a driver 
of AMR, through antibiotic waste contamination of waterways or 
airborne particulate matter carrying antibiotic resistance elements 
[79,86–88]. This driver was entirely absent from our study. Conflict and 
geopolitical instability have been suggested as potentially driving AMR, 
evidenced by prevalence studies in areas of conflict. Mechanisms such as 
disruption of routine or preventative healthcare, displacement of pop
ulations, and higher risk of surgical wound infections due to traumatic 
injuries, have all been posited as mechanisms for this association 
[89–92]. The evidence is sparse however on this point, explaining its 
absence from our findings. Finally, while we discussed national income 
in our findings, little quantitative evidence was found on per capita 
expenditure on health, despite this being discussed in the wider litera
ture [70,93]. Future research efforts targeted at these drivers would be 
beneficial in understanding the relative impact these drivers have on the 
AMR crisis.

The quantitative data highlighted in our paper was highly variable in 
external validity and in the direction of association, with certain factors 
being described as both causative and protective with relation to AMR. 
This phenomenon can be explained due to the two distinct driving forces 
of AMR described by Collignon: the volume of antimicrobial used, and 
contagion [94]. Socioeconomic factors can thus be analyzed through 
either of these two lenses. Factors driving the consumption of antimi
crobials lead to AMR through driving mutation of resistance genes under 
selective pressure. Any factor resulting in an increase in antimicrobial 
consumption, whether clinically indicated or not, would fall in this 
category. It is important to note here that incorrect or insufficient 
antibiotic usage when otherwise clinically indicated may also drive re
sistances, thus it would be inaccurate to infer a simple volume- 
dependent relation between antimicrobial usage and AMR emergence. 
Our review highlighted multiple factors at the “People & Public” level 

which were found to increase the risk of SMA, including immigration 
[15,25], lower socioeconomic status [15,32], and younger and older age 
[15,24].

Conversely, factors driving contagion lead to higher rates of AMR 
through the spread of resistant organisms or genes from human-to- 
human, or between human, animal, and environmental reservoirs. 
This has been evidenced in droplet and fomite transmission on a human- 
to-human basis, but also in animal contact, agriculture, food supply 
chain, and waterways [95]. Many of the factors described at the “System 
& Environment” level of our mapping exercise fall into this category, 
including urbanicity, household transmission, and environmental 
hygiene.

Dividing the socioeconomic drivers of AMR into these two distinct 
types is helpful in understanding how AMR is driven forward. However, 
many of these socioeconomic factors interact with both forces simulta
neously and separately. Persons living in urban areas may for instance 
enjoy higher access to healthcare and thus antibiotics than their rural 
counterparts [96], but may also be subjected to higher population 
density and thus higher risk of contagion [97]. The independent rela
tionship that each of these two forces has with each socioeconomic 
factor helps explain some of the complexities and incongruences noted 
in the data summarised in this review.

While the AMR crisis has garnered increasing attention in recent 
years, many National Action Plans fail to address the importance of 
socioeconomic factors in generating AMR [9]. This research provides 
quantitative data on socioeconomic drivers of AMR, and may thus be of 
interest to policymakers working on integrating the socioeconomic 
dimension into AMR policies. This paper illustrates the kind of data 
which exists, providing examples of how one might measure the asso
ciation between socioeconomic and sociocultural factors and AMR 
within a local context. This could also translate into mechanisms to 
measure the impact of future policies addressing the socioeconomic 
determinants of AMR.

4.1. Strengths and limitations

To our knowledge this is the first paper that maps socioeconomic 
drivers of AMR with quantitative evidence from reviews using a One 
Health perspective. The strength of this review lies in the broad scope of 
the search strategy. By aiming for an exhaustive list of search terms, this 
review was able to pull through a large volume of papers from a variety 
of geographies and One Health dimensions. This ensured a broad scope 
to inform the thematic analysis with a wealth of different perspectives 
not limited to the human biomedical model. This is evidenced by the 
multitude of identified themes relating to societal structures and sys
tems, animal health, environmental health, and cross-reservoir trans
mission. Furthermore, in grounding itself in recognised frameworks, this 
conceptual model builds upon established literature to provide a concise 
and peer-reviewed overview of the current state of knowledge.

Limitations of this review need to be considered. First, the findings 
should be interpreted as scoping, meaning it provides a high-level 
overview of the literature and may not capture more intricate and 
field-specific factors. Second, we acknowledge that this review only 
captures the drivers that are quantified within the current AMR litera
ture, thus missing out on the body of qualitative evidence on this topic or 
theorised driving factors. Thirdly, we did not attempt to quantify the 
relative contribution of different drivers to increased AMR as the 
objective of this review was to map these drivers. A comparative analysis 
of each factor such as a meta-analysis was considered beyond the scope 
of this project, but would have allowed a more nuanced conversation on 
each identified socioeconomic driver. This could be the focus of future 
research. Finally, we acknowledge that this review makes broad con
clusions about the drivers and impacts of AMR holistically and may not 
be applicable to individual situations.
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5. Conclusion

This review illustrated a breadth of quantitative data from human, 
animal, and environmental sectors, providing more contextualised in
formation for national policymakers to understand the ways in which 
policy levers may influence AMR in their setting. We highlight the 
complex interconnectivity between socioeconomic factors operating 
across these sectors, and thus the need to move away from siloed com
mittees and towards a multisectoral approach to tackling the AMR crisis 
at a national and international level, fostering a sense of shared purpose 
and shared accountability across disciplines and sectors.
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