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The burden of antimicrobial resistance (AMR) is continuously growing, especially among low- and
middle-income countries (LMICs). Irrational and excessive use of antimicrobials has been the
leading cause of this in these countries. Many of the strategies that were recommended to tackle
AMR included following infection prevention and control (IPCs) measures and improving hygiene
and sanitation standards, as well as prudent antibiotic use with no/minimal antibiotics application
(1, 2). Nonetheless, in most LMICs, the rate of implementation of such initiatives is very low.
Prudent medical use of antimicrobials and following recommended drug medication schedule
(strict adherence to recommended guidelines) by the consumers; proper infection prevention and
control measures; and the incorporation of appropriate guidelines on the rational use of antibiotics
into clinical practice have potential to decrease the pace of development of AMR and could
prevent the development of resistant microbes (3, 4). An estimated 10 Million deaths a year due to
antimicrobial resistance by 2050 (5) reflects the risk associated with it and shows need for different
tools to combat it.

In these days of technological advancement, consumers and users of antimicrobials could be
sensitized and made aware of by the effective use of social media like YouTube, Facebook, Twitter,
online games etc. (6) to make people aware of concepts of AMR and its effect on human, animal
and environmental health. Over 3.5 billion people (47% of the global population) use the internet
via mobile devices, which are the major means of internet and social media in LMICs (7). The
increase in the use of mobiles and social media in LMICs is an opportunity to increase awareness
about disease prevention, and rational use of antibiotic and antibiotic resistance via various online
videos, games and images. The use of social media for health benefits has been demonstrated in
various research conducted in high income countries (e.g., United States and United Kingdom).
Social media has the capacity to deliver health education, communicate useful information, and
help in the coordination of health workers in LMICs (8). Dissemination of information via social
media is faster and cheaper than traditional methods and can reach larger audiences in short period
of time. In addition, its use can be easily adopted according to target population and time frame.

The Centers for Disease Control and Prevention (CDC) is attempting to raise the antibiotic
awareness using different social media (9). Various types of online games could be created with
a serious learning objective, and these games could be used to disseminate necessary information
and learning about AMR to the kids while they play them. These games could be designed to run
on smartphones. In the same way, some puzzles regarding antibiotics (their use, side effects, and
benefits) could be created to be disseminated by public authorities at the school level. Attempt had
been made to increase antibiotic awareness among school students in the UK via online games by
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an education resource called “e-Bug” -this resulted in significant
increase in knowledge for two out of seven questions and two of
the e-Bug antibiotic educational games were found to be valuable
(10). The antimicrobial stewardship program has also used social
media like Facebook and Twitter to increase awareness among
internal medicine residents (11).

Furthermore, physicians and all other healthcare professionals
working in both primary and secondary healthcare settings in
middle and low-income countries could be trained using mobile
phones apps in the best use of antibiotics as they are significant
prescribers of medicines (12). To enhance this impact, awareness
seminars should be arranged at the public and professional level
on a regular basis. Similarly, school-level teachers should be
given a useful training on related matters via a similar route
(e.g., maintaining proper sanitation and hygiene, good infection
control and prevention measures, and appropriate and rational
use of antibiotics). This would have an impact on information
they impart to their pupils and hence have long-lasting impacts.
These techniques could potentially reduce the unjustified use
of antimicrobials, and so help counter the use of antibiotics
to compensate for poor hygiene and sanitation in LMICs (a
widespread practice). These issues should be introduced and
incorporated into the guidelines and action plans in LMICs.

Up to now, studies have mainly concentrated on the
rational use of antibiotics, focused upon physicians and patients,
with only occasionally dispersed, unorganized, and inconsistent

awareness campaigns. Sustained attempts to raise awareness
of this crucial issue of public concern has been missing and
including AMR issues into social media platforms could be an
effective dissemination vehicle. This inclusion of AMR issues into
social media could be a cornerstone in the worldwide fight against
AMR if thoroughly tested in field conditions and used at a larger
scale in the best public interests.

Once educated, health care professionals and general public
at different levels could easily convince their fellow members
concerning these issues to reduce the burden of resistant
microbes by the overall minimization of the use of antibiotics (13,
14). This minimization of the use of antibiotics could effectively
reduce the AMR in the long term, as seen in Sweden and Finland
(15, 16). As a result of this, the overall burden of resistant
microbes and AMR could be reduced, and the overall well-being
of humans and all other living beings be promoted.

AUTHOR CONTRIBUTIONS

KA conceived the idea and wrote the initial manuscript. KA
and DS extensively revised the manuscript and approved for
final publication.

ACKNOWLEDGMENTS

Authors would like to thank Prof. Bruce Edmonds for his
language edits while revising the manuscript.

REFERENCES

1. Ayukekbong JA, Ntemgwa M, Atabe AN. The threat of antimicrobial

resistance in developing countries: causes and control strategies. Antimicrob

Resist Infect Control. (2017) 6:47. doi: 10.1186/s13756-017-0208-x

2. Acharya KP, Wilson RT. Antimicrobial resistance in Nepal. Front Med. (2019)

6:105. doi: 10.3389/fmed.2019.00105

3. WHO. The Evolving Threat of Antimicrobial Resistance: Options for Action.

WHO Publication. (2012). Available online at: https://apps.who.int/

iris/bitstream/handle/10665/44812/9789241503181_eng.pdf;jsessionid$=

$888FC084B24BF47F0DA1FD2C4B7B5413?sequence$=$1

4. Uchil RR, Kohli GS, Katekhaye VM, Swami OC. Strategies to

combat antimicrobial resistance. J Clin Diagnostic Res. (2014)

8:ME01–4. doi: 10.7860/JCDR/2014/8925.4529

5. O’Neil J. Review on Antibiotic Resisitance. Antimicrobial Resistance: Tackling a

Crisis for the Health and Wealth of Nations.Health Wealth Nations (2014).

6. Acharya KP, Subramanya SH, Pitout JDD. Inclusion of next-generation

leaders and cost-effective precision diagnostic techniques are vital in

combatting antimicrobial resistance in low- and middle-income countries.

JAC-Antimicrob Resist. (2020) 2:dlaa032. doi: 10.1093/jacamr/dlaa032

7. Bahia K, Suardi S. The State of Mobile Internet Connectivity 2019. Gsma

(2019). Available online at: http://www.comscore.com/Press_Events/Press_

Releases/2010/6/comScore_Reports_April_2010_U.S._Mobile_Subscriber_

Market_Share

8. Hagg E, Dahinten VS, Currie LM. The emerging use of social media for health-

related purposes in low and middle-income countries: a scoping review. Int J

Med Inform. (2018) 115:92–105. doi: 10.1016/j.ijmedinf.2018.04.010

9. CDC. Social Media Cards & Videos—Antibiotic Antimicrobial Resistance.

(2020) Available online at: https://www.cdc.gov/drugresistance/resources/

social-media.html

10. Hale AR, Young VL, Grand A,McNulty CAM. Can gaming increase antibiotic

awareness in children? a mixed-methods approach. JMIR Serious Games.

(2017) 5:e5. doi: 10.2196/games.6420

11. Pisano J, Pettit N, Bartlett A, Bhagat P, Han Z, Liao C, et al. Social media as

a tool for antimicrobial stewardship. Am J Infect Control. (2016) 44:1231–

6. doi: 10.1016/j.ajic.2016.07.005

12. Yamey G. What are the barriers to scaling up health interventions

in low and middle income countries? A qualitative study of

academic leaders in implementation science. Global Health. (2012)

8:11. doi: 10.1186/1744-8603-8-11

13. Mehta Y, Gupta A, Todi S, Myatra SN, Samaddar DP, Patil V, et al. Guidelines

for prevention of hospital acquired infections. Indian J Crit Care Med. (2014)

18:149–63. doi: 10.4103/0972-5229.128705

14. Ellis J, Vassilev I, Kennedy A,MooreM, Rogers A. Help seeking for antibiotics;

Is the influence of a personal social network relevant? BMC Fam Pract. (2019)

20:63. doi: 10.1186/s12875-019-0955-2

15. Goverment Offices of Sweden. Swedish Strategy to Combat Antibiotic

Resistance. (2016). Available online at: http://www.government.se/

contentassets/168838e186de455ca7fe868bee92d209/swedish-strategy-to-

combat-antibiotic-resistance.pdf

16. Anderson M, Clift C, Schulze K, Sagan A, Nahrgang S, Ait Ouakrim D,

et al. Averting the AMR crisis : what are the avenues for policy. Eur Obs

Health Syst Policies. (2019) 38. Available online at: http://www.government.

se/contentassets/168838e186de455ca7fe868bee92d209/swedish-strategy-to-

combat-antibiotic-resistance.pdf~

Conflict of Interest: The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be construed as a

potential conflict of interest.

Copyright © 2020 Acharya and Subedi. This is an open-access article distributed

under the terms of the Creative Commons Attribution License (CC BY). The use,

distribution or reproduction in other forums is permitted, provided the original

author(s) and the copyright owner(s) are credited and that the original publication

in this journal is cited, in accordance with accepted academic practice. No use,

distribution or reproduction is permitted which does not comply with these terms.

Frontiers in Public Health | www.frontiersin.org 2 December 2020 | Volume 8 | Article 558576

https://doi.org/10.1186/s13756-017-0208-x
https://doi.org/10.3389/fmed.2019.00105
https://apps.who.int/iris/bitstream/handle/10665/44812/9789241503181_eng.pdf;jsessionid$=$888FC084B24BF47F0DA1FD2C4B7B5413?sequence$=$1
https://apps.who.int/iris/bitstream/handle/10665/44812/9789241503181_eng.pdf;jsessionid$=$888FC084B24BF47F0DA1FD2C4B7B5413?sequence$=$1
https://apps.who.int/iris/bitstream/handle/10665/44812/9789241503181_eng.pdf;jsessionid$=$888FC084B24BF47F0DA1FD2C4B7B5413?sequence$=$1
https://doi.org/10.7860/JCDR/2014/8925.4529
https://doi.org/10.1093/jacamr/dlaa032
http://www.comscore.com/Press_Events/Press_Releases/2010/6/comScore_Reports_April_2010_U.S._Mobile_Subscriber_Market_Share
http://www.comscore.com/Press_Events/Press_Releases/2010/6/comScore_Reports_April_2010_U.S._Mobile_Subscriber_Market_Share
http://www.comscore.com/Press_Events/Press_Releases/2010/6/comScore_Reports_April_2010_U.S._Mobile_Subscriber_Market_Share
https://doi.org/10.1016/j.ijmedinf.2018.04.010
https://www.cdc.gov/drugresistance/resources/social-media.html
https://www.cdc.gov/drugresistance/resources/social-media.html
https://doi.org/10.2196/games.6420
https://doi.org/10.1016/j.ajic.2016.07.005
https://doi.org/10.1186/1744-8603-8-11
https://doi.org/10.4103/0972-5229.128705
https://doi.org/10.1186/s12875-019-0955-2
http://www.government.se/contentassets/168838e186de455ca7fe868bee92d209/swedish-strategy-to-combat-antibiotic-resistance.pdf
http://www.government.se/contentassets/168838e186de455ca7fe868bee92d209/swedish-strategy-to-combat-antibiotic-resistance.pdf
http://www.government.se/contentassets/168838e186de455ca7fe868bee92d209/swedish-strategy-to-combat-antibiotic-resistance.pdf
http://www.government.se/contentassets/168838e186de455ca7fe868bee92d209/swedish-strategy-to-combat-antibiotic-resistance.pdf~
http://www.government.se/contentassets/168838e186de455ca7fe868bee92d209/swedish-strategy-to-combat-antibiotic-resistance.pdf~
http://www.government.se/contentassets/168838e186de455ca7fe868bee92d209/swedish-strategy-to-combat-antibiotic-resistance.pdf~
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles

	Use of Social Media as a Tool to Reduce Antibiotic Usage: A Neglected Approach to Combat Antimicrobial Resistance in Low and Middle Income Countries
	Author Contributions
	Acknowledgments
	References


