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Abstract

Inappropriate use of antibiotics has been one of the main contributors to antimicrobial resis-

tance, particularly in Southeast Asia. Different genders are prone to different antibiotic use

practices. The objective of this scoping review is to understand the extent and type of evi-

dence available on gender differences in antibiotic use across Southeast Asia. The search

strategy for this scoping review involved PubMed, Semantic Scholar, BioMed Central and

ProQuest. Two-level screening was applied to identify the final sample of relevant sources.

Thematic content analysis was then conducted on the selected final sources to identify

recurring themes related to gender differences in antibiotic use and a narrative account was

developed based on the themes. Recommendations for next steps regarding reducing inap-

propriate antibiotic use and gender considerations that need to be made when developing

future interventions were also identified. Research on gender and antibiotic use remains

scarce. Studies that discuss gender within the context of antibiotic use often mention differ-

ences between males and females in knowledge, attitudes and/or behaviour, however, do

not explore reasons for these differences. Gender differences in antibiotic use were gener-

ally examined in terms of: (i) knowledge of antibiotic use and antimicrobial resistance and (ii)

practices related to antibiotic use. Evidence indicated that differences between males and

females in knowledge and practices of antibiotic use varied greatly based on setting. This

indicates that gender differences in antibiotic use are greatly contextual and intersect with

other sociodemographic factors, particularly education and socioeconomic status. Educa-

tional interventions that are targeted to meet the specific needs of males and females and

delivered through pharmacists and healthcare professionals were the most common recom-

mendations for reducing inappropriate use of antibiotics in the community. Such targeted

interventions require further qualitative research on factors influencing differences in knowl-

edge and practices related to antibiotic use among males and females. In addition, there is

also a need to strengthen monitoring and regulation practices to ensure accessibility to

affordable, quality antibiotics through trusted sources.
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Introduction

Antimicrobial resistance (AMR) is currently a growing global threat to human, animal and

environmental health [1, 2]. Antibiotics are one of the most commonly used medicines and

inappropriate use of antibiotics is one of the main causes of AMR [3, 4]. It is particularly a

challenge in regions such as Southeast Asia which are highly populated and burdened with

infectious diseases [5]. Although antibiotics can reduce the burden of infectious diseases, inap-

propriate use leads to a decreased ability to treat bacterial infections, thus fostering the risk of

increased morbidity and mortality due to the spread of resistant bacteria [2]. Extensive inap-

propriate use of antibiotics in animals can also result in the spread of antibiotic resistant bacte-

ria to humans through direct contact, consumption of meat or indirect environmental

pathways [1]; thus, creating a vicious cycle affecting humans, animals and the environment.

There remains a need for effective interventions to reduce inappropriate antibiotic use [4].

Such interventions require examination of factors that influence antibiotic use [6].

A study analyzing national action plans on AMR in Southeast Asia highlighted the impor-

tance of examining demographic factors such as gender that may put already vulnerable

groups at greater risk of AMR [6]. The national action plans of ten countries belonging to the

Association of Southeast Asia Nations (ASEAN), namely Brunei, Cambodia, Indonesia, Laos,

Malaysia, the Philippines, Singapore, Thailand and Vietnam, were examined. Gender consid-

erations were not mentioned in any of the national action plans [6]. Influencing human behav-

iour to reduce inappropriate use of antibiotics is complex and in order to effectively combat

inappropriate use, the influence of gender must be taken into consideration [6].

Furthermore, studies examining antibiotic use and AMR at the community level remain

limited, with those examining gender differences even more sparse. There is limited research

and literature on gender differences in antibiotic use and even less examining how gender spe-

cific factors such gender norms, roles and relations within a community affect antibiotic use

[7]. The few existing studies that have found gender related patterns and differences in antibi-

otic use emphasize that in order to improve the effectiveness of strategies to reduce inappropri-

ate antibiotic use and AMR, gender must be examined, specifically at the community level [7].

Examining and integrating gender will not only help strengthen AMR research and surveil-

lance but will also help identify areas for potential partnerships and promote engagement with

various stakeholders from different sectors relevant to tackling AMR [7].

A preliminary search of MEDLINE, PubMed, the Cochrane Database of Systematic Reviews

and JBI Evidence Synthesis was conducted to identify whether there are any existing system-

atic or scoping reviews on the topic. A few systematic reviews examining antibiotic use were

identified [8, 9]; however, gender specific behaviour was not the primary focus of any of these

reviews. Although one review focusing on self-medication with antibiotics in Southeast Asia

did mention that males were more likely to self-medicate than females, it did not explore or

discuss this further [10]. Thus, to the best of our knowledge, there are no existing reviews

focusing primarily on the examination of the role of gender in antibiotic use at the community

level.

This scoping review will help address this gap in research by mapping out studies that exist

on this topic, and thus serve as a starting point for further research. It examines the role of gen-

der in antibiotic use by exploring gender differences in antibiotic knowledge and practices in

Southeast Asia. The findings will inform the integration of gender into AMR research and sur-

veillance strategies in Southeast Asia, and more specifically in Vietnam.

One Health focuses on achieving optimal health outcomes through a transdisciplinary, col-

laborative approach that examines the intersectionality and interdependent nature of human,

animal and environmental health [11]. AMR is especially of concern in low- and middle-

PLOS ONE Exploring gender differences in antibiotic use in Southeast Asia: A scoping review

PLOS ONE | https://doi.org/10.1371/journal.pone.0259069 October 26, 2021 2 / 18

https://doi.org/10.1371/journal.pone.0259069


income countries due to limited optimal water and sanitation, health and food systems as well

as a high burden of infectious diseases [6]. Successful tackling of AMR thus requires coordina-

tion and collaboration across regional, national and local levels and between animal, human

and environmental health sectors through a One Health Approach [6]. In order to apply a One

Health lens, articles discussing antibiotic use in animals, humans and the environment were

examined for this review. In other words, it includes studies examining antibiotic use in house-

holds and on farms.

Materials and methods

The methodology of the scoping review was developed in accordance with the Joanna Briggs

Institute methodology for scoping reviews [12]. The review included the following steps: (i)

identifying the research question, (ii) developing a search strategy, (iii) study selection and (iv)

data analysis and presentation. The Preferred Reporting Items for Systematic Reviews and

Meta-Analyses (PRISMA) checklist was also used to guide the reporting quality of this study.

A review protocol was developed for internal use only.

Identifying the research question

A preliminary investigation on gender, AMR and Southeast Asia was conducted to examine

existing research and identify opportunities for further exploration. Based on this preliminary

investigation, primary and secondary research questions were developed. The scoping review

specifically aimed to address the following questions:

Primary review question. What is known from existing literature about gender differ-

ences in antibiotic use in Southeast Asia?

Secondary review questions.

1. What gender differences in antibiotic use exist across Southeast Asia?

2. What models exist to examine the role of gender in antibiotic use in Southeast Asia?

Search strategy

Eligibility criteria. Relevant elements of the population, concepts and context (PCC)

framework were applied to the research question to identify key terms [12]. The population

element was not relevant for this scoping review as this review did not focus on a specific

cohort or condition. The core concept examined in this review is antibiotic use. This includes

antibiotic use in humans, animals and plants in order to ensure application of a One Health

lens. Also, this review only included studies that examined gender in the context of antibiotic

use. Studies that either focus on all genders or a specific gender were included in this review.

The scoping review only included studies within the context of Southeast Asia to ensure rele-

vancy of the information to Vietnam. The PCC framework used to inform the search strategy

is presented in Table 1.

A pilot search was conducted in MEDLINE and PubMed databases to identify articles on

the topic. The identified key terms were combined to develop the search phrases used for the

pilot search. Search phrases included “gender AND antibiotic use”, “gender AND antibiotic

use AND Southeast Asia” and “antibiotic use AND Southeast Asia”. The text words contained

in the titles and abstracts of relevant articles were examined to identify synonyms for the key

terms. An additional search was then conducted in PubMed to identify Medical Subject Head-

ings (MESH).
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The final searches were as follows: “gender AND antibiotic use AND Southeast Asia” and

“gender AND antibiotic use OR antibiotic resistance OR knowledge AND attitudes AND prac-

tice AND Southeast Asia.”

Searches were also conducted using the following phrases and terminology for each of the

countries in the region of interest, more specifically, member countries of the Association of

Southeast Asian Nations (ASEAN), as follows: “gender AND antibiotic use AND Vietnam,”

“gender AND antibiotic use AND Malaysia,” and “gender AND antibiotic use AND Thailand,”

to name a few. However, due to the limited number of relevant search results, the search was

widened to be “gender AND antibiotic use AND Southeast Asia.”

Similarly, searches were conducted using the following phrases “gender AND antibiotic use

OR antibiotic resistance OR AMR OR knowledge AND attitudes AND practice AND Viet-

nam, etc.” for each of the ASEAN countries. This search was also widened to include Southeast

Asia due to the limited number of relevant results that appeared when each specific country

was used in the search. Moreover, a separate search was conducted by replacing the term “anti-

biotic resistance” with “AMR.” In PubMed, it was found that both searches yielded the same

results. However, in ProQuest and Semantic Scholar, using the term “antibiotic resistance”

yielded more results, including the results from the use of the term “AMR,” and thus, antibiotic

resistance was used in the final search strategy to widen the results.

Inclusion criteria. The review only included articles that were: (i) peer-reviewed journal

articles; (ii) published in English; (iii) published in the last ten years (from 2011 to 2021); and

(iv) focused on Southeast Asia.

Only peer reviewed articles were included to ensure validity of the findings. In addition,

articles published in the last ten years were of focus to ensure relevancy to current antibiotic

use practices and AMR surveillance strategies. Articles that either focused on Southeast Asia as

a whole or specific countries within the region were included. More specifically, only articles

on member countries of ASEAN, namely Brunei Darussalam, Cambodia, Indonesia, Lao PDR,

Malaysia, Myanmar, Philippines, Singapore, Thailand and Vietnam [13], were of interest as

findings from these countries would be of most relevance to the context of Vietnam.

Exclusion criteria. Articles focusing only on healthcare settings such as clinics or hospi-

tals were excluded as this review focuses on antibiotic use in the community. Although antibi-

otic use in healthcare settings also influences AMR, research examining antibiotic use in

community settings is scarcer. There is a need to examine use in community settings to

develop a better understanding of what influences antibiotic use behaviour, especially use

without consultation at healthcare settings. Thus, this review aimed to inform this gap in

research and specifically map out articles that examine gender differences in antibiotic use in

the community setting. Identifying root causes to inappropriate use at the community level

will also inform practice in healthcare settings as well. Moreover, articles examining gender in

the context of antibiotic prescription were excluded. This was because preliminary investiga-

tion of the topic indicated that articles examining differences in gender and prescribing

Table 1. PCC framework for search strategy development.

Framework Element Key Terms

PCC Population n/a

Concept antibiotic use

Context gender

Southeast Asia

https://doi.org/10.1371/journal.pone.0259069.t001
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patterns focused on primary care settings and prescribing behaviour of healthcare profession-

als as opposed to antibiotic use behaviour among the general public.

Identifying relevant studies

Articles were sourced from the following databases: PubMed, Semantic Scholar, BioMed Cen-

tral (BMC) and ProQuest. Two searches were run in each database, one for each of the afore-

mentioned final searches, except in ProQuest. In ProQuest, the search “gender AND antibiotic

use OR antibiotic resistance OR knowledge AND attitudes AND Practice AND Southeast

Asia” was too broad and presented over 100,000 results. Thus, this search was excluded.

Although MEDLINE was used in the pilot search, it was not used as one of the final databases

to run the searches as MEDLINE is the main part of PubMed, which was included. The date

last searched was June 25, 2021.

Study selection

Following the search, all identified citations were collated and uploaded in Mendeley Version

1.19.8 software and duplicates removed. Two-level screening was then applied to identify rele-

vant articles. Prior to screening all identified citations, a pilot test was conducted using the

inclusion and exclusion criteria to determine whether the criteria clearly captured articles rele-

vant for this review. First, titles and abstracts were screened, and potentially relevant sources

identified. These sources were then retrieved in full and assessed in detail using the inclusion

and exclusion criteria. Reasons for exclusion of sources were recorded. Mendeley Version

1.19.8 software was used to consolidate, review and annotate the final sample of included

sources.

Upon comprehensive screening of the titles and abstracts of all search results in each of the

databases, a full text screening of selected articles was conducted to identify the final set of arti-

cles for inclusion. A Preferred Reporting Items for Systematic Reviews and Meta-Analyses

extension for scoping review (PRISMA-ScR) diagram detailing the selection process is pro-

vided (Fig 1).

Data charting

A data chart was developed with relevant components to address the research questions. As

each included article in the final sample was analyzed, the relevant data was input into the data

chart. The data chart included the following information: author(s), country of origin (where

the study was conducted), aim, study population and sample size, research design and gender

specific key findings and recommendations. The data chart was used for data analysis and

informed the development of relevant themes to address the research questions.

Data analysis

The charted information from the final sample of included articles was examined using the-

matic content analysis. The key findings from the data chart were examined for patterns,

coded and recurring themes identified. These major themes were then examined critically to

identify their relationship to the research questions of this review. The recommendations of

the included articles were also analyzed in the same manner to identify areas for further

research and to inform future interventions addressing inappropriate antibiotic use.

The final sources included in this review were examined in detail to identify any biases and

determine whether measures were taken to ensure validity and reliability. Most of the studies

had taken measures to ensure validity and/or reliability. Despite the biases outlined in the
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individual studies, the risk of these biases on the findings outlined in this paper are minimal as

this review primarily aimed to identify and map out existing research on the topic and serve as

a starting point for further research. The impact of these individual studies on the conclusion

of this scoping review is discussed in more detail in a latter part of this paper.

Results and discussion

Study selection

A total of 3555 articles resulted from the initial search. Upon screening of the titles and

abstracts of these articles, 100 articles remained. For articles which focused on a specific disease

Fig 1. PRISMA-ScR diagram of source selection process.

https://doi.org/10.1371/journal.pone.0259069.g001
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and did not include the information on antibiotics or gender in the title or abstract, a quick

scan of the entire source was done to determine whether it should be included. Of the 100 arti-

cles which remained upon level one of screening, 13 duplicates were removed and full text was

not available for 12 sources. Thus, 75 articles remained and were examined for eligibility (level

two of screening). As outlined in Fig 1, 13 of the 75 articles were included in this review. The

remaining 62 were excluded as they did not discuss gender with regards to antibiotic use or

did not have enough information to address the research questions of this review within the

context of Southeast Asia.

Study characteristics

A majority of the 13 articles included in the review were conducted in Malaysia and Vietnam.

The remaining were conducted in Cambodia, the Philippines, and Thailand. One article

focused on Southeast Asia as a whole. No relevant studies were available from Brunei Darussa-

lam, Indonesia, Lao PDR, Myanmar and Singapore in particular.

All included articles were published between the period of 2013 to 2020. Samples examined

in the studies included adults who had experience with antibiotic consumption, households

with farms, small- and medium-scale producers, children from primary school and fathers of

children who either had pneumonia or pneumonia-like symptoms. Key characteristics of all

13 sources included in this review are detailed in the data chart presented in Table 2.

The main findings from these articles could be categorized into gender differences in: (i)

knowledge of antibiotic use and AMR and (ii) practices related to antibiotic use. Gender differ-

ences in attitudes towards antibiotics were not discussed in depth in the included studies and

thus attitudes have not been included as a theme in this review. None of the studies included

models to examine the role of gender in antibiotic use.

A majority of the studies focused on knowledge of and practices related to antibiotics in

humans [3, 14–18, 20–22]. One article in specific focused antibiotic use practices among men

who have sex with men [16]. Three studies examined antibiotic use in animals, particularly in

farms [1, 5] or among small- and medium-scale producers [19] and discussed potentials path-

ways for transmission of resistant bacteria from animals to humans including environmental

pathways. None of the included studies focused primarily on gender differences in antibiotic

use in plants and thus, antibiotic use in animals and plants have been combined as a sub-

theme in the findings.

As some of the included studies discussed antibiotic resistance specifically whereas other

referred to AMR in general, for the purpose of this scoping review, the term AMR.

Knowledge of antibiotics and AMR

Knowledge of antibiotics and AMR referred to an understanding of the purpose of antibiotics

[3, 14, 19], their efficacy [14, 15], the importance of adherence to antibiotic treatment [14, 20],

appropriate use [18], sources of antibiotics (prescription and non-prescription) [10, 21] and

AMR [3, 19, 21, 22].

Knowledge of antibiotics and AMR in humans. Results on gender differences in knowl-

edge of antibiotics varied by context. However, generally, in studies examining antibiotic use

in humans, females were found to have better knowledge of antibiotics and AMR in compari-

son to males. Some studies indicated that males had lower levels of knowledge, were more

likely to believe that antibiotics could be used to treat viral infections and that adherence was

not required once symptoms disappeared [14, 15, 22]. This was attributed to females being

more likely to seek help and visit healthcare facilities, thus receiving more information on anti-

biotics [3, 15]. One study in particularly stated that women with higher levels of education and
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of higher socioeconomic status had 1.18 times higher chance of obtaining information on

appropriate use of antibiotics and AMR in comparison to males [18]. A study among children

in primary school examining knowledge of efficacy of medicines (including antibiotics) also

found that young girls were more aware of the efficacy of medicine than boys and attributed

this to girls having a greater tendency to obtain information from healthcare professionals

[15]. When examining the roles of fathers and mothers in caring for children, results indicated

that although fathers used antibiotics to treat symptoms such as coughs, mothers had greater

knowledge of antibiotics due to being the primary caregivers and thus, having better health-

seeking behaviour [17].

Knowledge of antibiotics and AMR in animals and plants. On the contrary, a study con-

ducted among small-scale pig farms in Cambodia found that 74% of male farmers had heard

of AMR in comparison to 39% of females. This was attributed to males having higher levels of

education and being held responsible for treating sick pigs, thus resulting in more experience

with antibiotics [5]. Similarly, a study examining awareness of prescription medicines includ-

ing antibiotics also indicated that females had lower knowledge than males [21]. This was par-

ticularly found to be true among females who had lower levels of education, lower income,

belonged to ethnic minority groups and worked in agriculture, fishery, or forestry [21].

When examining knowledge of antibiotic use and AMR in terms of environmental impact,

one study on livestock and aquaculture producers found that a majority of producers agreed

that AMR has a negative impact on the environment. However, differences in knowledge on

this topic between genders was not examined [19].

Thus, although a greater number of studies included in this review indicated that females

generally had greater knowledge of antibiotics in comparison to males, this was primarily true

when examining antibiotic use in humans. Findings from articles on gender differences in

knowledge of antibiotic use in animals and plants, however, contradicted this and found that

males had greater knowledge. Thus, the relation between gender and knowledge of antibiotics

remains unclear. This is due to knowledge on antibiotics being heavily related to gender

norms and roles that exist within the community and thus varying between communities.

Thus, there is a need to develop a clear understanding of contextual factors such as gender

norms and roles that exist within a community of interest and how these factors influence

knowledge of antibiotics and AMR prior to development and implementation of interventions

to reduce inappropriate antibiotic use.

Practices related to antibiotic use

Inappropriate antibiotic use was the primary focus of articles examining antibiotic use prac-

tices. Inappropriate antibiotic use referred to the use of leftover antibiotics [14], non-adher-

ence to antibiotic treatments [3, 14], purchase and use of antibiotics without a prescription

[14], antibiotic sharing practices [20] and self-medication [10, 22].

Practices related to antibiotic use in humans. Higher levels of knowledge were found to

be associated with better practices related to antibiotic use [19, 20]. Males who had not heard

of AMR were more likely to use leftovers or not complete an entire course of antibiotics [3,

14]. This was found to be particularly true among males with lower levels of education [14].

Adherence to antibiotic treatment was attributed to better health-seeking behaviour of females,

making them more likely to receive counselling on medication from healthcare practitioners

and thus, more compliant [3].

A review examining self-medication practices across Southeast Asia found that there were

also higher levels of self-medication with antibiotics among males in comparison to females
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[10]. However, reasons attributing to the greater prevalence of such behaviour among males

were not explored or discussed [10].

One study specifically focused on sexual orientation and examined the behaviour of men

who have sex with men with regards to obtaining a prescription prior to taking antibiotics.

This study found that men who have sex with men were less likely to seek healthcare services

and get a prescription. This may be due to stigma associated with sexual orientation, a lack of

trust in confidentiality being maintained by healthcare providers, and a crowded healthcare

system [16].

Practices related to antibiotic use in animals and plants. With regards to antibiotic use

in animals, antibiotics were highly used for prophylactic purposes as opposed to for treatment,

thus resulting in increased risk of resistance [1]. Females were found to have better practices

related to antibiotic use in animals in both studies on this topic included in this review [1, 19].

Reasons for this, however, were not explored in the studies. None of the included studies

examined gender differences in practices related to antibiotic use in plants.

Similar to studies examining knowledge of antibiotics and AMR, there were inconsistencies

among the findings of studies examining antibiotic use practices in humans, animals and

plants. Although most studies indicated that females had better practices related to antibiotic

use, one study found that despite males having lower knowledge of antibiotic use and resis-

tance, females were more prone to self-medicate [22]. Moreover, a study which particularly

focused on antibiotic misconceptions and non-medical access at the community level found

no association between gender and self-medication with antibiotics. Nonetheless, it is impor-

tant to note that the authors of this study stated that their findings were contrary to previously

conducted research which indicated that being female was associated with self-medication

with antibiotics [20].

Overall, when examining the role of gender in knowledge and practices related to antibiot-

ics, it is evident that further exploration of reasons for gender differences in these areas is

required. Findings on these topics are scarce and appear to vary by context. In addition, gender

was often discussed in intersection with other sociodemographic characteristics, particularly

level of education and socioeconomic status. Level of education and socioeconomic status

were the most commonly used criteria for sociodemographic characteristics in the included

studies from different countries across Southeast Asia. Thus, further analysis of the influence

of gender on antibiotic knowledge and use, and the intersectionality of gender with other

sociodemographic factors that influence inappropriate antibiotic use, must be examined care-

fully in order to strengthen AMR surveillance strategies at the local and national levels.

Recommendations

Targeted educational interventions and further qualitative research were provided as key rec-

ommendations for next steps in relation to reducing inappropriate use of antibiotics and thus,

minimizing the impact of AMR [1, 14, 15]. Gender plays an important role in these recom-

mendations and the intersectional nature of gender with education levels, socioeconomic sta-

tus and other sociodemographic characteristics must be considered when developing future

interventions or conducting further research.

Educational interventions. Although findings on knowledge of males and females were

not consistent among the articles included in this review, generally a need to improve knowl-

edge on antibiotic use and AMR among the general public was identified [1, 14, 15]. Improved

knowledge will in turn promote better practices related to antibiotics, thus mitigating risk of

resistance in humans, animals and the environment. As levels of existing knowledge and cur-

rent practices vary by gender, there is a need for educational interventions to be targeted and
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designed with a good understanding of how gender norms and roles in the community influ-

ence antibiotic use. For instance, if females are seen as the primary caregivers in a specific

community and responsible for treating family members when ill, or in the case of farms, sick

animals, identifying females as entry points to improving antibiotic use in this community and

creating messages in a manner relatable to their roles in the community will prove to be

effective.

These interventions need to focus not just on raising awareness of antibiotic use but also

AMR as well [3, 18] with the aim that greater understanding of AMR and its consequences will

reduce inappropriate practices such as non-adherence, use of antibiotics as prophylactics and

growth promoters, antibiotic sharing and self-medication. Farmers should specifically be

trained on appropriate administration of antibiotics to animals and the impact of high levels of

antibiotic residue in animals for consumption on humans as well as pathways for transmission

of resistance [1].

As the main source of antibiotics was found to be pharmacies, pharmacists play a key role

in educating the general public [3, 10]. In addition, healthcare professionals should be actively

involved in the development of educational interventions to promote health-seeking behaviour

and better antibiotic use practices among the public [15, 22]. Studies also indicated that infor-

mation on antibiotic use and AMR should be integrated into school curricula as misconcep-

tions on efficacy of medicine exist even among school children and vary by gender [14, 15].

Raising awareness at a younger age could result in promotion of good practices related to anti-

biotic use early, thus reducing the risk of resistance.

Targeted educational interventions aimed at reducing inappropriate antibiotic use specifi-

cally in animals should provide information on animal healthcare, specific approaches to treat-

ing different animals such as livestock and aquaculture, the effects of inappropriate use

pertaining to the specific animals and how inappropriate use can be avoided [19]. This is espe-

cially important as the approaches for care and use of antibiotics vary by animal [19]. A study

conducted in Vietnam examining knowledge, attitude and practices of livestock and aquacul-

ture producers regarding antibiotic use and AMR not only found gender differences in antibi-

otic use, but also found significant differences in knowledge, attitudes and practices between

pig producers, poultry producers and aquaculture producers [19]. This further emphasizes the

need for educational campaigns to be targeted to the different types of producers with context-

specific information pertaining to different animals [19].

Further qualitative research. Targeted interventions require in-depth understanding of

factors that influence knowledge and use of antibiotics among males and females. As research

on gender and antibiotic use is limited, and research exploring reasons for gender differences

in knowledge and practices related to antibiotics even more scare, there is a need for further

qualitative research to develop a greater understanding of differences in knowledge and prac-

tices between genders and underlying reasons for these differences. For instance, when explor-

ing the behaviour of farmers in the Mekong Delta of Vietnam, it was found the female farmers

were less likely to use antibiotics, however explanations for this behaviour were not explored

[1]. To promote appropriate antibiotic use, reasons for such differences in behaviour need to

be identified and addressed. Moreover, as these factors are context specific and often intersect

with other sociodemographic characteristics, there is a need for further qualitative research

within the communities of interest when developing interventions. It is important to note that

such qualitative research should be conducted to complement quantitative research aimed at

identifying existing knowledge, attitudes and practices related to antibiotic use and effects of

misuse [15]. Conducting gender analysis research prior to developing interventions and con-

tinuously assessing the impact of the interventions by gender will be beneficial and improve

the effectiveness of strategies to reduce the impact of resistant bacteria.
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Other recommendations. Inappropriate use of antibiotics through practices such as self-

medication are found to be associated with factors such as inaccessibility, unregulated distribu-

tion of medicines and lack of medical professionals and quality healthcare facilities, to name a

few [10]. Efforts must be taken at all levels to prevent such inappropriate practices [10]. Gov-

ernments across ASEAN have developed national action plans to monitor and regulate the use

of antibiotics [6, 19]. Despite the existence of such national action plans, there remains a need

to further strengthen existing policies in order to effectively monitor and regulate antibiotic

use [6]. Indicators measuring factors such as equity and accountability are not the same across

countries in the region [6, 19]. For instance, although it is recommended that gender and

socioeconomic considerations be made when promoting equity with regards to AMR, not all

countries in ASEAN include socioeconomic considerations in their action plans and none of

the countries have included gender considerations [6]. Reliable indicators on antibiotic use

and AMR in agriculture is particularly limited across the region despite the large use of antimi-

crobials in this sector [19]. Having regional indicators to monitor and regulate AMR in addi-

tion to context-specific indicators will prove to be beneficial in tackling AMR through a One

Health approach.

Inappropriate use of antibiotics results in increased risk of mistreatment, adverse drug reac-

tions and resistance [10]. These factors along with the higher burden of infectious diseases in

Southeast Asia put healthcare systems in the region more at risk of financial strain [10]. The

establishment and enforcement of laws and regulations aimed at ensuring appropriate dis-

pensing of antibiotics through pharmacies as well as increasing awareness of the adverse effects

of inappropriate use, quality of antibiotics and promoting health-seeking behaviour can miti-

gate the risk of AMR [10].

In addition, the high costs associated with hospital treatment affects health-seeking behav-

iour [17], thus resulting in people opting to use low cost and easily available antibiotics such as

amoxicillin [10]. A study conducted examining father’s roles in healthcare seeking for their

children found that providing more flexible and affordable options for payment improved

health-seeking behaviour as was the case with traditional healers in the Philippines [17]. Imple-

menting regulations to improve affordability of healthcare and provide flexible payment

options could result in reduced inappropriate use of antibiotics and promote health-seeking

behaviour as well.

A study examining the effects of self-medication with antibiotics across Southeast Asia

highlighted the need for organizations at the regional level such as the World Health Organiza-

tion (WHO), the South Asian Association for Regional Cooperation (SAARC), the Association

of Southeast Asian Nations (ASEAN), and the Ministry of Health of countries in the region to

work together in the development of interventions targeting common inappropriate use prac-

tices across the region [10].

Furthermore, although efforts are being made to reduce inappropriate use and monitor

AMR, these efforts focus primarily on human health [19]. There is a need for more data and

regulations focusing antibiotic use and resistance in animals and the environment [19]. The

national action plans of all ASEAN countries emphasize the importance of One Health engage-

ment, in other words engagement of stakeholders at all levels (decision-makers, regulatory

authorities, medical practitioners, veterinarians, pharmacists, etc.) and across human, animal

and environmental health sectors, in order to effectively tackle AMR [6]. However, efforts

focusing on animal health were found to be scarce, with those aimed at environmental health

even more limited [6, 19]. Thus, there is a need to strengthen multisectoral efforts in order to

reduce inappropriate antibiotic use in human, environmental and animal health and tackle

AMR across nations.
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When examining laws and regulations, it is especially important to examine the availability

and use of over-the-counter antibiotics as well as the quality of antibiotics. Antibiotics are

found to be readily available in local shops across Southeast Asia, as was evident in the study

examining the role of roadside (sari-sari) stands in antibiotic distribution in the Philippines

[20]. Sari-sari stands are small businesses commonly found in residential areas and observa-

tion of these stands indicated that many of them carried and distributed antibiotics that were

expired or did not contain an expiration date, thus posing health concerns due to poor quality

of these medicines [20]. Interventions at the national as well as the local level are needed to reg-

ulate the distribution of antibiotics and particularly reduce the distribution of low-quality anti-

biotics in countries across Southeast Asia [20]. The quality of antibiotics was usually discussed

in terms of purchase without prescription as opposed to the quality of prescribed antibiotics in

the included studies. However, the need for people to be aware of quality and check details of

the antibiotics they purchase was recommended.

Similarly, when examining antibiotic use among animals in Vietnam, legal antibiotics were

often found in livestock feed along with illegal drugs [19]. Removal of antibiotics in commer-

cial feed products is required to combat AMR in animals [19]. In addition, antibiotics were

also found to be commonly used for prophylactic reasons and as growth promoters [19]. This

inappropriate use of antibiotics in animals may be attributed to the availability of over-the-

counter antibiotics and limited supervision by veterinarians, thus resulting in antibiotic resi-

due in meat products which in turn could affect human health and the environment [19]. A

Law on Animal Husbandry was developed by the Vietnamese government in order to tackle

AMR and antibiotic residues in livestock. However, regulation has proven to be difficult, par-

ticularly among smallholder farms, thus emphasizing the need for more regulation of such

antibiotic use in animals [19].

In addition to laws and regulations promoting management of quality antibiotics, reward-

ing responsible prescription and distribution at the community level will prove to be effective

in tackling inappropriate antibiotic use and AMR at the community level [19].

Conclusion

Inappropriate antibiotic use is a major contributor to AMR particularly in Southeast Asia.

Although studies indicate an association between sociodemographic factors, such as gender,

and knowledge and practices related to antibiotic use, research is limited. This scoping review

aimed to map out existing evidence on gender differences in antibiotic use in Southeast Asia.

Research indicates that better knowledge of antibiotic use and AMR are associated with better

practices. However, whether males or females have more knowledge and better practices was

found to be highly contextual and dependent on other sociodemographic factors. Thus, gener-

alizations on gender differences cannot be made. Despite findings being inconsistent, most

studies included in this review did indicate that gender differences do in fact exist. However,

reasons for these differences between genders require further qualitative research at the com-

munity level.

Targeted educational interventions were recommended in most studies as the best way to

inform, and thus reduce, inappropriate antibiotic use. Healthcare settings and healthcare pro-

fessionals were seen as playing a vital role in these interventions to promote better use of anti-

biotics at the community level. Such interventions require further qualitative research on the

influence that sociodemographic factors such as gender have on antibiotic use. Thus, conduct-

ing a gender analysis using both quantitative and qualitative methods to inform the design and

implementation of interventions addressing AMR will result in better outcomes for males and

females, not only leading to better antibiotic use behaviour but also promoting gender equity
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within communities by addressing the specific needs of the most marginalized. In addition,

such research and interventions will inform and strengthen existing AMR surveillance

strategies.

In addition to the two aforementioned recommendations, other recommendations particu-

larly focusing on cost, quality, distribution, and development of reliable indicators were also

suggested as necessary to improving monitoring and regulation of antibiotic use and AMR.

These recommendations require strengthening of policies, laws and regulations through the

involvement of stakeholders from the regional, national and local levels and collaboration

between the domains of animal, human and environmental health.

It is important to note that the study populations of the articles included in this review var-

ied greatly by size, age and gender, which may put to question the justification of this conclu-

sion. As this review aimed to map out any existing research on gender differences in antibiotic

use, similarity in study population was not a criterion for inclusion. Whether males or females

have more knowledge of and better practices related to antibiotic use and AMR was found to

be highly contextual and dependent on other sociodemographic factors in addition to gender,

thus emphasizing the need for qualitative research specifically at the community level and tar-

geted educational interventions designed based on a solid understanding of localized needs.

In addition, there was also variability in the research design of the included studies. Most of

the studies involved self-administered and interviewer-administered questionnaires, thus leav-

ing room for self-reporting and recall bias. However, a majority of these studies reported hav-

ing taken measures to ensure validity and reliability such as pilot testing, verifying

questionnaires with experts, training of data collectors, and summarizing of findings with the

participants to ensure accurate understanding, thus justifying the conclusions outlined in

these studies. Also, despite studies outlining self-reporting bias as a limitation due to depen-

dency on the respondent’s ability to recall and level of comprehension, the authors highlighted

that the findings served as a starting point for further exploration when discussing such limita-

tions, further reiterating the need for more research on the topic.

This review has some limitations. Only English language articles were considered for inclu-

sion in this review. This presents as a limitation as exploration of Vietnamese language litera-

ture may have provided more details on gender and antibiotic use specifically within the

context of Vietnam. In addition, only open-access articles were screened and included in this

study. Thus, this presents a possibility for important information in articles that are not avail-

able for free to be missed. However, to mitigate the risk of this, two searches were conducted

on multiple databases and the searches continued until a point of saturation was reached (i.e.

until search results contained many duplicates across databases). Despite these limitations, this

review is the first of its kind, emphasizes the need for further exploration and serves as a start-

ing point for further research.
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