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Abstract:
Antimicrobial resistance (AMR) is an issue of global concern. Infectious diseases such as
Mycobacterium tuberculosis, whose incidence and severity were thought to be under control, are
once again becoming threats to global morbidity and mortality due to the unchecked use and
abuse of antimicrobial drugs in the last century. As an issue whose determinants and adverse
impacts are closely tied to the quality of healthcare and sanitation infrastructure, Low-Middle
Income Countries (LMICs) are disproportionately impacted due to AMR. India, with high levels
of infectious disease burden and antimicrobial drug consumption, is a particularly compelling
nation to study in relation to AMR and policies to address it. In the last decade, political will to
tackle AMR in India has been rising, with the latest policy effort being the National Action Plan
developed in 2017. While action on the political front is commendable, how comprehensive are
these policies? Understanding the characteristics of AMR in India and analysing the contents of
India’s policies against AMR can provide valuable insights for global policymaking, particularly
in relation to other LMICs. To evaluate India’s political action against AMR, the characteristics
and drivers of AMR are explored, followed by an examination and critique of existing
frameworks to assess AMR policy. Once criteria for evaluation are established, the level of
adherence of Indian policies to them is assessed. The paper concludes with recommendations for
improvement by addressing more structural determinants of health, consulting more qualitative
data sources, and improving transparency and accountability.
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I. AMR: A global burden through an Indian lens

Human society is quick to adapt to new technologies and conveniences. Within less than a

century of Sir Alexander Fleming’s discovery of penicillin, antibiotics have become an integral

part of our daily lives. From providing surgical prophylaxis to increasing crop yields,

antimicrobials have been key to the monumental strides made in public health.1 The Antibiotic

Era, as it is termed, led many to believe that microbial pathogens are no longer a threat to human

health. However, just as humans adapt, so do microbes, at a fraction of the speed. Both the

overuse and misuse of antibiotics and other drugs in unimaginable magnitudes have led to

constant environmental pressure on pathogens, causing the rapid selection of genes that resist

antimicrobials and allow pathogens to thrive. This is the phenomenon known as Antimicrobial

Resistance (AMR).2

AMR, although not a new threat, has become a significant part of the global health canon

only in the last few decades. As of now, AMR is the cause of over 700,000 deaths annually, a

number that is projected to increase up to 10 million by the year 2050.3 Multi-drug-resistant

strains of pathogens such as Staphylococcus aureus (also called the ‘superbug’; a major cause of

hospital infections) and Mycobacterium tuberculosis have been a considerable cause of panic.4

Some are even suggesting that we are, or soon will be, entering a post-antibiotic era — one

where existing antimicrobials do not work on pathogens that are continuously evolving,

developing more and more sophisticated methods of evasion. Furthermore, new antimicrobial

4 Subramaniam and Girish, ‘Antibiotic Resistance — A Cause for Reemergence of Infections’.

3 Jim O’Neill, ‘Tackling Drug-Resistant Infections Globally: Final Report and Recommendations’, 2016,
https://apo.org.au/node/63983.

2 Girish Subramaniam and Meenakshi Girish, ‘Antibiotic Resistance — A Cause for Reemergence of
Infections’, Indian Journal of Pediatrics 87, no. 11 (1 November 2020): 937–44,
https://doi.org/10.1007/S12098-019-03180-3/TABLES/1.

1 Matthew I Hutchings, Andrew W Truman, and Barrie Wilkinson, ‘Antibiotics: Past, Present and Future’,
Current Opinion in Microbiology, Antimicrobials, 51 (1 October 2019): 72–80,
https://doi.org/10.1016/j.mib.2019.10.008.



drug discovery is a slow, difficult, and minimally-profitable endeavour to pharmaceutical

companies5 due to insufficient funding, and the concentration of drug-resistant diseases in

non-affluent contexts i.e. LMICs6, presenting low commercial benefits. It is not difficult to

imagine a near-future where we are all out of options to treat infections that are now considered

non-issues.

As the Covid-19 pandemic has so unkindly shown us, not all global health issues impact

everyone equally, including AMR. Those in LMICs are often impacted more severely by AMR,

where both antimicrobial overuse and inaccessibility exist simultaneously. Not only do LMICs

face a larger burden of communicable disease, but they also have reduced access to high-quality

antibiotics. As pathogenic resistance to drugs increases, it is those without access to disease-free

environments and quality healthcare that will face further disadvantages.7

India, a nation with vast amounts of diversity in socioeconomic, cultural, and natural

environments, serves as a particularly valuable case study to understand AMR: its causes, its

complexities, and potential solutions. The country carries one of the largest burdens of infectious

disease globally, with increasing numbers of resistant pathogens such as Salmonella,

Pseudomonas, and Mycobacterium Tuberculosis only worsening the issue.8 Of the approximately

100,000 neonatal deaths from sepsis attributed to AMR annually, an estimated 58,319 occur in

8 S. Ganesh Kumar et al., ‘Antimicrobial Resistance in India: A Review’, Journal of Natural Science,
Biology, and Medicine 4, no. 2 (2013): 286–91, https://doi.org/10.4103/0976-9668.116970.

7 Giorgia Sulis, Sena Sayood, and Sumanth Gandra, ‘Antimicrobial Resistance in Low- and
Middle-Income Countries: Current Status and Future Directions’,
Https://Doi.Org/10.1080/14787210.2021.1951705 20, no. 2 (2021): 147–60,
https://doi.org/10.1080/14787210.2021.1951705.

6 Laura J V Piddock et al., ‘A Nonprofit Drug Development Model Is Part of the Antimicrobial Resistance
(AMR) Solution’, Clinical Infectious Diseases, 7 October 2021, ciab887,
https://doi.org/10.1093/cid/ciab887.

5 Jennie H. Kwon and William G. Powderly, ‘The Post-Antibiotic Era Is Here’, Science 373, no. 6554 (30
July 2021): 471–471, https://doi.org/10.1126/science.abl5997.



India alone.9 Furthermore, the country is estimated to be one of the largest consumers of

antibiotics in the world, although the lack of reliable surveillance and data on both resistance and

consumption compound the issue.10

This triple threat of high infectious disease, resistant pathogen, and antibiotic

consumption makes India an important factor in the progression of AMR globally. From rampant

over-the-counter antibiotics sales to unregulated pharmaceutical waste discharge, India is

unfortunately home to many interacting drivers of AMR11, making the country an imperfectly

perfect microcosm of the global complexity that moulds and forges pathogenic resistance.

Since the discovery of New Delhi Metallo-β-lactamase-1 (NDM-1) in 2010, an enzyme

that allows microbes to circumvent the action of β-lactams which are commonly used in

antimicrobial drugs12, both political awareness of and will to act on AMR has been increasing in

India. In the following decade, some notable progress has been made with the signing of the

Jaipur Declaration in 2011, and integration of AMR containment in food, pharmaceutical, and

infection control and treatment regulations, and in the Twelfth Five-Year plan. Under the

objectives established in the latter, the National Centre for Disease Control and Indian Council of

Medical Research have established laboratories (with plans for more) and 6 centres for data

collection and analysis across four institutions for surveillance and monitoring of AMR13,

13 Sumanth Gandra et al., ‘Scoping Report on Antimicrobial Resistance in India’, Center for Disease
Dynamics, Economics & Policy. (Washington D.C., 2017),
https://cddep.org/publications/scoping-report-antimicrobial-resistance-india/.

12 Balaji Veeraraghavan et al., ‘Newer β-Lactam/β-Lactamase Inhibitor for Multidrug-Resistant
Gram-Negative Infections: Challenges, Implications and Surveillance Strategy for India’, Indian Journal of
Medical Microbiology 36, no. 3 (1 July 2018): 334–43, https://doi.org/10.4103/IJMM.IJMM_18_326.

11 Neelam Taneja and Megha Sharma, ‘Antimicrobial Resistance in the Environment: The Indian
Scenario’, The Indian Journal of Medical Research 149, no. 2 (1 February 2019): 119,
https://doi.org/10.4103/IJMR.IJMR_331_18.

10 Kumar et al., ‘Antimicrobial Resistance in India’.

9 Ramanan Laxminarayan et al., ‘Antibiotic Resistance—the Need for Global Solutions’, The Lancet
Infectious Diseases 13, no. 12 (December 2013): 1057–98,
https://doi.org/10.1016/S1473-3099(13)70318-9.



covering 30 sites in 24 states as of 2021.14 In 2016, the ‘red line campaign’ was launched, in

which as the name suggests, a red line on antibiotic packaging was used to indicate the

requirement of medical advice before purchase or consumption. The latest defining policy

document in the 2017 National Action Plan on AMR (NAP), adapted from the World Health

Organisation’s Global Action Plan adopted in 2015.15

Understanding AMR in India, how it manifests and how it is being dealt with, will

help generate insights for tackling the issue globally, particularly in LMICs. Using India

as a case study, this paper will attempt to delineate the breadth of intricate and

intersecting causes of AMR, and critically examine the policies developed to address the

issue.

II. What drives AMR in India?

A range of economic, socio-cultural, and political factors are implicated in the rise of AMR in

India, illustrating just how structural, overarching processes impact biological processes that

occur at a microscopic scale. These factors are myriad, yet interlinked to a considerable extent so

it is difficult to delineate them into neat, mutually-exclusive categories. However, a start can be

made by identifying two major underlying themes.

Polluted Environments

Improper water, sanitation and hygiene (WASH) is one of the key drivers of AMR in India.

Indirectly, inadequate hygiene and sanitation systems i.e. systems for the ‘collection and

treatment of sewage’16, contribute significantly to the large burden of infectious disease

16 Helmut Bürgmann et al., ‘Water and Sanitation: An Essential Battlefront in the War on Antimicrobial
Resistance’, FEMS Microbiology Ecology 94, no. 9 (1 September 2018): 101,
https://doi.org/10.1093/FEMSEC/FIY101.

15 Pawar, ‘Measures Taken to Rising Anti-Microbial Resistance in the Country.’

14 Bharati Pravin Pawar, ‘Measures Taken to Rising Anti-Microbial Resistance in The Country’, Press
Information Bureau, 2021, https://pib.gov.in/PressReleaseIframePage.aspx?PRID=1738156.



experienced in the country. Many Indians, particularly those of low socioeconomic status, are

unable to access potable water for drinking and everyday activities.17 Using untreated water

exposes the population to pathogens such as cholera18, found in water and faeces. Impeding

microbial disease prevention, the highly infectious disease burden then drives demand for

antimicrobials, increasing selective pressure and consequently, AMR.19

More directly, a lack of quality sanitation systems, particularly wastewater treatment

plants, allows antimicrobials from multiple sources to accumulate in the environment.20 These

sources include antibiotics from human consumption (especially broad-spectrum antibiotics),

poultry, livestock, aquaculture farming, and unregulated pharmaceutical waste discharge.21 While

there are some regulations in place limiting the levels of antibiotic consumption, there is a low

level of compliance with these regulations due to a variety of factors including inadequate

implementation and supervision.22

For instance, many farmers in the southern state of Karnataka have given up agriculture

due to water shortages (a result of climate change and the aforementioned inaccessibility), opting

for poultry farming instead, which unfortunately requires more antibiotics to ensure higher

yields.23 This example illustrates well how more overarching factors can dictate behaviour at an

individual level, which cannot be tackled simply by raising awareness on AMR or imposing

regulations that are difficult, if not impossible, to follow when livelihoods are at stake.

23 Jennifer Cole and Jayant Desphande, ‘Poultry Farming, Climate Change, and Drivers of Antimicrobial
Resistance in India’, The Lancet Planetary Health 3, no. 12 (1 December 2019): e494–95,
https://doi.org/10.1016/S2542-5196(19)30236-0.

22 Taneja and Sharma, ‘Antimicrobial Resistance in the Environment: The Indian Scenario’.
21 Gandra et al., ‘Scoping Report on Antimicrobial Resistance in India’.

20 Rachel A. Kaiser, Lina Taing, and Himesh Bhatia, ‘Antimicrobial Resistance and Environmental Health:
A Water Stewardship Framework for Global and National Action’, Antibiotics 2022, Vol. 11, Page 63 11,
no. 1 (5 January 2022): 63, https://doi.org/10.3390/ANTIBIOTICS11010063.

19 Subramaniam and Girish, ‘Antibiotic Resistance — A Cause for Reemergence of Infections’.
18 Kumar et al., ‘Antimicrobial Resistance in India’.

17 Sanjay Bajpai, Neelima Alam, and Piyalee Biswas, ‘Present and Potential Water-Quality Challenges in
India’, Separation Science and Technology (New York) 11 (1 January 2019): 85–112,
https://doi.org/10.1016/B978-0-12-815730-5.00004-1.



On the other end of the spectrum is the release of untreated pharmaceutical waste from

the many multinational companies that manufacture antimicrobials in India. India and China

alone manufacture approximately 80% of the antimicrobials sold by global pharmaceutical

companies.24 Both regulations and surveillance regarding levels of antibiotic residues in effluents

seem negligent. Antibiotics are not directly addressed in neither the Good Manufacturing

Practices Framework established by the WHO nor in the standards for effluents set by India’s

Central Pollution Control Board.25 Here, where strong enforcement of legislation could create a

significant difference in reducing antimicrobial effluents, there seems to be a lack of political

will. Therefore, polluted environments drive infectious disease burden and AMR through both

direct and indirect pathways.

Healthcare: Access and Regulation

The Indian healthcare system is heavily fragmented, with limited standardised practices. As of

2017, the government spent only 1.15% of its GDP on public healthcare26, which places most of

the healthcare burden in the hands of private formal and informal providers. This impacts the

accessibility, affordability, and regulation of healthcare spaces, from hospital environments to

pharmacies, further affecting both how healthcare is provided and received.

Many in India lack access to affordable, high-quality healthcare which makes

self-medication or visiting informal healthcare providers a lucrative option. Over two-thirds of

26 Ministry of Health and Family Welfare, ‘National Health Policy’ (New Delhi: Government of India, 2017),
https://www.nhp.gov.in/nhpfiles/national_health_policy_2017.pdf.

25 Gandra et al., ‘Scoping Report on Antimicrobial Resistance in India’.

24 Profundo Changing Markets, ‘Bad Medicine--How the Pharmaceutical Industry Is Contributing to the
Global Rise of Antibiotic-Resistant Superbugs’ (New York: SumOfUs, June 2015),
https://s3.amazonaws.com/s3.sumofus.org/images/BAD_MEDICINE_final_report.pdf.



household healthcare expenditure is spent on private providers27, with 70-80% of this being spent

on pharmaceuticals.28 When comparing the financial cost of making out-of-pocket payments for

consulting physicians, not to mention the loss of time away from work in visiting said

physician29, against the time and cost of visiting the local pharmacy to buy broad-spectrum

antibiotics, many choose the latter approach to restoring health. Beyond the local pharmacy,

these drugs are also available via unlicensed vendors or more recently, internet markets, which

are even harder to regulate. The authenticity and quality of drugs purchased from unregulated

vendors also vary. Lower quality drugs may need to be taken in larger doses than those of higher

quality, leading to more residue in the environment.

This culture of self-medication and over-reliance on antibiotics can be seen as a result of

two factors: (1) financial barriers to accessing formally trained healthcare professionals and (2)

abundant access to antibiotics without a prescription. Informal healthcare providers, though

cheaper to access, are often untrained, working with limited knowledge of AMR. A qualitative

study set in the state of West Bengal found that only 34% of their 150-person sample had the

literacy level required to read medical textbooks.30 Rather unsurprisingly, their knowledge of

AMR was also deemed to be limited. It is important to note however that the quality of training

received by professionals in the formal sector is also non-uniform due to disparate modes of

teaching and certifications, along with differential levels of organisational support in hospitals

30 Meenakshi Gautham et al., ‘What Are the Challenges for Antibiotic Stewardship at the Community
Level? An Analysis of the Drivers of Antibiotic Provision by Informal Healthcare Providers in Rural India’,
Social Science & Medicine 275 (1 April 2021): 113813,
https://doi.org/10.1016/J.SOCSCIMED.2021.113813.

29 Jennifer Broom et al., ‘Antimicrobial Overuse in India: A Symptom of Broader Societal Issues Including
Resource Limitations and Financial Pressures’, Https://Doi.Org/10.1080/17441692.2020.1839930 16, no.
7 (2020): 1079–87, https://doi.org/10.1080/17441692.2020.1839930.

28 Y Balarajan, S Selvaraj, and Sv Subramanian, ‘Health Care and Equity in India’, The Lancet 377, no.
9764 (February 2011): 505–15, https://doi.org/10.1016/S0140-6736(10)61894-6.

27 Shankar Prinja et al., ‘The Cost of Universal Health Care in India: A Model Based Estimate’, ed. Pieter
H. M. van Baal, PLoS ONE 7, no. 1 (27 January 2012): e30362,
https://doi.org/10.1371/journal.pone.0030362.



for antimicrobial stewardship and infection control.31 More legal regulation exists for antibiotic

drug sales. The 2014 update of the Drugs and Cosmetics Act places certain newer antibiotics

under Schedule H1, available to purchase only through prescription. Furthermore, the act

requires the prescription of Schedule H1 drugs to be recorded along with a patient profile.32

Manufacturers are also required to show the Rx symbol on the packaging, warning consumers

that these cannot be purchased without a prescription. While these regulations seem to have led

to a decline in the purchase of Schedule H1 antibiotics, such legal interventions are hard to

monitor and enforce due to the aforementioned fragmentation of healthcare delivery, not to

mention the continued easy availability of non-Schedule H1 antibiotics.33

Decades of these malpractices have left the average Indian reliant on antibiotics, their

availability and access taken for granted. This antibiotic culture manifests itself in unexpected

ways across social classes, with doctors reporting that they feel pressured to prescribe antibiotics

for fear of losing a customer, with middle-class consumers even more insistent on what they

perceive as their right to antibiotics, regardless of whether the drugs may be relevant to their

diagnosis, compared to consumers from lower-classes who may not have the knowledge or

vocabulary to demand antibiotics.34 In addition to customers, healthcare providers also often face

pressure from pharmaceutical companies to promote their products, and may even receive

financial compensation to push specific drugs.35 More than a lack of knowledge or awareness,

35 Broom et al.

34 Broom et al., ‘Antimicrobial Overuse in India: A Symptom of Broader Societal Issues Including
Resource Limitations and Financial Pressures’.

33 Habib Hasan Farooqui et al., ‘The Impact of Stringent Prescription-Only Antimicrobial Sale Regulation
(Schedule H1) in India: An Interrupted Time Series Analysis, 2008–18’, JAC-Antimicrobial Resistance 2,
no. 3 (1 September 2020): 1, https://doi.org/10.1093/JACAMR/DLAA076.

32 Gandra et al., ‘Scoping Report on Antimicrobial Resistance in India’.

31 Broom et al., ‘Antimicrobial Overuse in India: A Symptom of Broader Societal Issues Including
Resource Limitations and Financial Pressures’.



often such external pressures from both companies and individuals may provide the impetus for

healthcare professionals to prescribe excessively or inappropriately.

By focusing on the two broad themes of environmental pollution, and insufficient

regulation and access to healthcare, we can see how numerous complex and nuanced interactions

occur simultaneously to drive AMR in India. Economic, social, political, and cultural structures

inform individual behaviours, ultimately impacting the microscopic interactions that generate

AMR, and vice-versa.

III. Evaluating AMR policy

To be able to critically evaluate India’s policies towards AMR, it is important to determine what

makes competent AMR policy. Currently, the World Health Organization (WHO)’s Global

Action Plan on Antimicrobial Resistance (GAP-AMR)36 stands as the keystone document on

AMR policy worldwide. Adopted by the World Health Assembly in 2015, the document sets out

five strategic objectives (Fig.1) for addressing AMR. These objectives are to be used as starting

points for countries to create their own National Action Plans (NAPs), as seen in India’s NAP

developed and published in 2017.37

37 Government of India, ‘National Action Plan on Antimicrobial Resistance 2017-2021’, Policy (New Delhi:
Government of India, April 2017), https://ncdc.gov.in/index1.php?lang=1&level=2&sublinkid=389&lid=347.

36 World Health Organization, Global Action Plan on Antimicrobial Resistance (Geneva: World Health
Organization, 2015), https://apps.who.int/iris/handle/10665/193736.



Figure 1 - The five strategic objectives laid out in the GAP-AMR.38

Furthermore, the GAP-AMR highlights five specific principles that must underscore the NAPs,

which consist of (1) society-wide, multisectoral engagement including the One Health approach,

(2) a focus on infection prevention, (3) a focus on equitable access to antimicrobials, (4)

long-term and sustainable investments in technical and financial capacity building, and finally,

(5) incremental and flexible targets for implementation.

It is no surprise that the One Health approach is integrated into the GAP-AMR as it is

invoked often in relation to AMR, with a National Institute of One Health being established in

India.39 This approach views human, animal, and environmental health as part of one overarching

39 Pawar, ‘Measures Taken to Rising Anti-Microbial Resistance in The Country’.
38 World Health Organization, Global Action Plan on Antimicrobial Resistance.



system whose upkeep requires interdisciplinary collaboration at all levels, from the global to the

local. It is apparent how a One Health approach to AMR is particularly beneficial due to the

close-linkages between human, animal, and environmental domains of health that determine both

the drivers and impacts of AMR.40 In addition to these five strategic objectives and principles,

the WHO has also outlined the three key components that NAPs must feature in their

development: (1) ‘a strategic plan’ with specific goals and objectives, (2) ‘an operational plan’

specifying timelines, budgets, and responsibilities, and (3) ‘a monitoring and evaluation plan’

outlining ‘performance indicators’ and targets, along with methods of collecting and

disseminating data. These objectives must be Specific, Measurable, Achievable, Relevant, and

Time-bound (SMART), reflecting criteria often used to inform action plan and intervention

design.41 National AMR policy, therefore, must prescribe to these benchmarks set by the WHO.

As the GAP-AMR is widely seen as the defining document in AMR policy, few other

models or frameworks can be found that establish alternative criteria for evaluating AMR

policies. Most literature criticising policies concerning AMR often employ pre-existing tools

such as the Behaviour Change Wheel framework42 or self-created context-specific criteria to

dissect policies.

However, an alternative set of criteria worth highlighting are the SET (Structural,

Equitable, and Tracked) hallmarks, created by an interdisciplinary team of experts specifically to

help both design and evaluate international antibiotic policy.43 Primarily through a two-day

43 Claas Kirchhelle et al., ‘Setting the Standard: Multidisciplinary Hallmarks for Structural, Equitable and
Tracked Antibiotic Policy’, BMJ Global Health 5, no. 9 (1 September 2020): e003091,
https://doi.org/10.1136/BMJGH-2020-003091.

42 Susan Rogers Van Katwyk et al., ‘Government Policy Interventions to Reduce Human Antimicrobial
Use: A Systematic Review and Evidence Map’, PLOS Medicine 16, no. 6 (1 June 2019): e1002819,
https://doi.org/10.1371/JOURNAL.PMED.1002819.

41 World Health Organization, Global Action Plan on Antimicrobial Resistance.

40 Allison White and James M. Hughes, ‘Critical Importance of a One Health Approach to Antimicrobial
Resistance’, EcoHealth 16, no. 3 (1 September 2019): 404–9,
https://doi.org/10.1007/S10393-019-01415-5/FIGURES/1.



workshop, the team identified four ‘central challenges to antibiotic regulation’, which are: (1) a

lack of clear, standardised, and easy-to-use metrics to measure antibiotic resistance and use, and

performance and progress, (2) the difficulties in prioritising when and where AMR needs to be

addressed, (3) implementation of top-down policies in local and national-settings, and (4)

inequality in access to the knowledge, tools, and resources required to curb AMR. Through this

assessment of challenges, the broad SET hallmarks were established to guide policy-making.

‘Structural’ emphasises the need for policy to depart from narrow and individualistic,

behavioural and technological perspectives on AMR and focus instead on the macroscopic,

which includes addressing social, economic, and cultural drivers of AMR, global supply chains,

keeping the Sustainable Development Goals and One Health approach in mind. As articulated by

Kirchhelle et al (2020), “To be effective internationally, the nature of ‘intervention’ must be less

‘AMR-specific’ and instead build-up ‘AMR-sensitive’ changes which support wider UN SDGs

including improved WASH, nutrition and access to affordable medical and veterinary

healthcare.” ‘Equitable’ asserts the need for policy to not only be mindful of but also directly

address global disparities in knowledge and resources that lead to unequal disease burden and

consequently, disproportionate (and inappropriate) use of antimicrobials through collaboration

and collective responsibility for global health. While the authors illustrated the importance of this

hallmark by focusing on differences between High-Income Countries (HICs) and LMICs, this

hallmark is just as relevant to differences in power and socioeconomic status within countries.

‘Tracked’ accentuates the need for unified terminology and ‘multifactorial metrics’ to help

systematically and transparently measure progress against AMR across multiple sectors and

disciplines.44 This would help inform current and future policies while ensuring effective and

efficient use of resources.

44 Kirchhelle et al.



While at first glance the criteria set out in the GAP-AMR may seem drastically different

to SET, a closer look shows that the more specific objectives of the former are encompassed

within the broad hallmarks of the latter. Objectives (1) and (2) fall under the ‘Structural’

hallmark, with a One Health approach emphasised by both. Objective (3) falls under ‘Equitable’,

and (4) and (5) fall under ‘Tracked’. Ultimately, despite their conceptualisation as hallmarks for

international antibiotic policy, the SET criteria seem suitable to assess national policies as well.

Keeping this in mind, to holistically evaluate India’s NAP, their overall adherence to each of

three SET hallmarks will be considered, with specific adherence GAP-AMR criteria assessed

under these broad umbrellas.

IV. India’s AMR policies

The NAP is currently the defining policy document on AMR in India, covering the years

2017-2021.45 So far, it has been adapted into three state-specific plans by the state governments

of Kerala46, Madhya Pradesh47, and the capital Delhi48, published in 2018, 2019, and 2020

respectively. The NAP, and consequently, the three state plans, are all modelled after the

specifications laid out in WHO’s GAP-AMR, showing uniformity in structure and language.

However, all plans contain an additional sixth objective, with the national plan focused on

increasing India’s leadership in AMR, and the state plans focusing on strengthening

collaborations.

48 Government of National Capital Territory of Delhi, ‘State Action Plan to Combat Antimicrobial
Resistance in Delhi’, Policy (New Delhi: Government of National Capital Territory of Delhi, January 2020),
https://ncdc.gov.in/index1.php?lang=1&level=3&sublinkid=584&lid=439.

47 Government of Madhya Pradesh, ‘Madhya Pradesh State Action Plan for Containment of Antibiotic
Resistance’, Policy (Bhopal: Government of Madhya Pradesh, July 2019),
https://ncdc.gov.in/index1.php?lang=1&level=3&sublinkid=584&lid=439.

46 Government of Kerala, ‘Kerala Antimicrobial Resistance Strategic Action Plan: One Health Plan to AMR
Containment’, Policy (Thiruvananthapuram: Government of Kerala, October 2018),
https://ncdc.gov.in/index1.php?lang=1&level=3&sublinkid=584&lid=439.

45 Government of India, ‘National Action Plan on Antimicrobial Resistance 2017-2021’.



Structural

Due to their close mirroring of the GAP-AMR, the One Health approach is highlighted, with

action items encompassing all three sectors of the framework. Despite this, the concept is only

addressed superficial, and more attention is paid to human health, with animal and environmental

health given less space. WASH features extensively but mostly while discussing the need for

Infection Prevention and Control within healthcare settings. WASH in the wider environment is

clustered together with the nationwide Swacch Bharat (‘Clean India’) sanitation campaign. With

the addition of the new objectives, the need for multisectoral collaboration, and private-public

partnerships is also emphasized with most strategic objectives involving some form of

interdisciplinary knowledge-sharing with multiple stakeholders. The need for the overall

integration of AMR stewardship in both professional and non-professional communities is

acknowledged, with action items hinting at a macro-level change in school curriculums.

However, when searching for action at a structural level beyond the requirements of the

GAP-AMR, not much can be found. The issue of overall access to and regulation of healthcare is

scarcely mentioned, with much of the policy focused solely on the regulation of antimicrobial

consumption at the physician, pharmacist, and consumer level. A majority of the action items

established here deal with knowledge, behaviours, and attitudes at an individual level, with

minimal acknowledgement of the wider economic, social and cultural forces that dictate these

behaviours.49 In opposition to the SET guidelines, most of the policies are AMR-specific and

not-AMR sensitive.

Equitable

49 Government of India, ‘National Action Plan on Antimicrobial Resistance 2017-2021’.



Quite regrettably, the words ‘equity’ or ‘equality’ do not feature once in either one of the four

policy documents. There is a negligible amount of effort put into recognising the many diverse

settings in India, not to mention socioeconomic disparities and how they may affect AMR, in

both exposure and adverse impact. Inequities in access to sanitised and hygienic settings, access

to healthcare or legitimate medication, and the ability to enact AMR-sensitive behaviour are not

addressed. One of the NAP action items mentions ensuring uninterrupted access to high-quality

antimicrobials, which can be tangentially seen as hinting at equitable drug access.50 Similarly, the

Delhi policy mentions the use of unique modes of communication such as street plays and

puppetry51, which can be seen as an implicit acknowledgement of cultural differences in

knowledge exchange. However, beyond these minuscule slivers of reference, considerations of

equity and equality are absent in these policies.

Tracked

Monitoring and Evaluation (M&E) frameworks can be found within the policies, with the ones in

the state policies being nearly identical. The framework presented within the NAP is stated to be

a draft framework52, based on which the final M&E plan was to be created. The finalised version

does not seem to be publicly available. Heavy emphasis is put on quantitative data with many of

the action items being concerned with establishing and expanding networks of laboratories and

institutional centres for collection and analysis of data on the extent of AMR in healthcare,

agriculture, and natural environments, and antimicrobial consumption. Many indicators of

progress for each of the six strategic objectives also hinge on quantitative data such as ‘number

52 Government of India, ‘National Action Plan on Antimicrobial Resistance 2017-2021’.

51 Government of National Capital Territory of Delhi, ‘State Action Plan to Combat Antimicrobial
Resistance in Delhi’.

50 Government of India.



of professionals targeted’ or ‘awareness scores’.53 These indicators, therefore, only measure a

narrow-range of factors and are not suitable to measure long-term goals. Information on how

often each of these target indicators will be measured is given, but no progress reports, data on

consumption or resistance, or on the acquisition of sustainable financing can be found to review.

V. The Way Forward

A close look at the NAP54 and related state plans55,56,57 has shown us that these policies meet

almost all of the requirements and criteria set by the WHO’s GAP-AMR58, which was somewhat

expected since the document is the basis for India’s policies. However, when evaluating the plans

using the more broad and comprehensive SET criteria to evaluate the policies, some significant

gaps can be identified in the national policies, and by extension, in the WHO guidelines. Due to a

narrow focus on AMR, underlying structural factors, such as health inequities seem inadvertently

disregarded. Even the One Health approach, which could be a guide to considering systemic

interactions, is instead just used as a checklist of sectors where AMR and antimicrobial

consumption need to be surveilled. Interventions and action plans are, as a result, focused on

individual knowledge and behaviour. There is only tangential evidence of local contexts and

cultures being taken into account when designing interventions for behaviour change. Measures

of progress for an issue of such complexity also seem to be ambiguously defined, and solely

quantitative, instead of multifactorial. Any progress reports made are also not easily accessible to

58 World Health Organization, Global Action Plan on Antimicrobial Resistance.

57 Government of Madhya Pradesh, ‘Madhya Pradesh State Action Plan for Containment of Antibiotic
Resistance’.

56 Government of Kerala, ‘Kerala Antimicrobial Resistance Strategic Action Plan: One Health Plan to AMR
Containment’.

55 Government of National Capital Territory of Delhi, ‘State Action Plan to Combat Antimicrobial
Resistance in Delhi’.

54 Government of India.
53 Government of India.



the public, making it hard to hold relevant authorities accountable. Based on these findings, the

policies could benefit by incorporating the following recommendations.

Increased focus on structural factors for sustainable change

As we saw in the examination of AMR drivers, factors such as prescription behaviours,

consumption behaviours, infectious disease incidence, and environmental conditions suitable for

antimicrobial resistance are driven by underlying structural factors such as poverty and

healthcare accessibility. Given this, focusing intensively on AMR-specific behaviour change

policies is an inefficient use of time and resources. Behaviours do not take place in a vacuum.

While individual agency and motivation do play a role, factors external to the individual also

play a significant role in deciding which behaviours take place and how often.59 Demanding and

expecting behavioural change at the individual level when the wider circumstances are not

conducive to the target behaviour can lead to a culture of individual responsibility and blame.60

Furthermore, change in behaviour needs to be accompanied by changes in environmental

circumstances to mitigate AMR. Global public health is a collective endeavour, and policies

targeting health issues must be designed with this in mind.61 Where AMR is a natural process,

with each new drug discovery leading to newer forms of resistance, investing in long-term

sustainable changes that are sensitive to AMR, is worthwhile not only for the present but also for

future generations.

61 Ilinca A. Dutescu, ‘The Antimicrobial Resistance Crisis: How Neoliberalism Helps Microbes Dodge Our
Drugs’, International Journal of Health Services 51, no. 4 (1 October 2021): 521–30,
https://doi.org/10.1177/0020731420949823.

60 Alex Broom et al., ‘Antimicrobial Resistance as a Problem of Values? Views from Three Continents’,
Https://Doi.Org/10.1080/09581596.2020.1725444 31, no. 4 (2020): 451–63,
https://doi.org/10.1080/09581596.2020.1725444.

59 Broom et al., ‘Antimicrobial Overuse in India: A Symptom of Broader Societal Issues Including
Resource Limitations and Financial Pressures’.



Increased focus on qualitative data

Global public health is an interdisciplinary field because health outcomes are influenced by a

wide variety of factors, from genetics to discrimination. The linear numerical relationships that

are commonly seen between variables in physical and biological sciences are often unrealistic

here. While it is tempting to perceive a correlation (and perhaps causation) between lack of

education and improper use of antibiotics, the reality, as we explored, is more convoluted. The

confounders are infinite and, in some cases even immeasurable. In such situations, relying

exclusively on quantitative data may lead to many important factors being obfuscated. For

instance, the attitude of educated middle-class individuals towards antibiotics62 and their right to

them cannot be captured in graphs and numbers but does provide an invaluable insight into how

knowledge alone, without further incentive, may not alter behaviour. To enact change, especially

within diverse communities, insights from qualitative data63 should be sought along with the

quantitative to inform policies and behavioural interventions.

Increased transparency and accountability

When no change in outcome can be seen despite the existence of well-constructed policies, an

‘implementation gap’64 is often the culprit, and AMR in India is no different. Translating

policies, even excellent ones, from paper to practice, is a challenge regardless of the context.

However, in LMICs and in vulnerable and underserved communities, the magnitude of barriers

increases ten-fold. From a lack of reliable and sustainable financing to corruption, the

implementation, monitoring and evaluation of policies and their outcomes are affected by factors

64 M. Nair et al., ‘India’s National Action Plan on Antimicrobial Resistance: A Critical Perspective’, Journal
of Global Antimicrobial Resistance 27 (1 December 2021): 236–38,
https://doi.org/10.1016/J.JGAR.2021.10.007.

63 Dena van den Bergh and Adrian Brink, ‘A Commitment and Call to Strengthen and Expand Qualitative
Research Efforts to Improve the Impact of Antimicrobial Stewardship’, JAC-Antimicrobial Resistance 3,
no. 4 (30 September 2021): dlab151, https://doi.org/10.1093/jacamr/dlab151.

62 Broom et al., ‘Antimicrobial Overuse in India: A Symptom of Broader Societal Issues Including
Resource Limitations and Financial Pressures’.



that are beyond the control of researchers and local practitioners. However difficult this may be,

citizens, especially those affected directly by the policies being enacted, have a right to

open-access knowledge and data on the impact of these policies, and the level of progress

achieved based on well-established indicators.65 It is important to note that open-access also

means easy-access, in formats that are suitable to many types of audiences. Not only does this

help communities keep track of and engage with the issue of AMR, but it also acts as a

mechanism of accountability and dialogue between policy-makers and the communities they aim

to serve. With forums and tools for open dialogue, trust and engagement can be generated, which

is essential to achieving collective goals such as curbing AMR.

VI. Conclusion

As in the rest of the world, antimicrobials have become a key part of Indian society and

healthcare infrastructure in the last few decades, and with the integration of these medications,

AMR has also established itself in the country. How could it not? The major drivers of this issue,

such as socio-economic inequity and inconsistent public health services, are equally, if not more

deeply embedded within India than resistance itself. Remarkably, the political will to tackle this

issue has exponentially increased in the past few years. Significant efforts have been invested

into following WHO guidelines to produce largely comprehensive action plans to work towards

mitigating AMR. However, the complex interaction of factors that drive the issue, also makes it

hard to develop and implement sustainable policies to curb it, a sentiment that can be applied to

most countries, especially LMICs. A close look at Indian efforts to tackle AMR has helped us

identify where GAP-AMR and national policies adapted directly from it, with limited additional

65 Anne Harant, ‘Assessing Transparency and Accountability of National Action Plans on Antimicrobial
Resistance in 15 African Countries’, Antimicrobial Resistance & Infection Control 11, no. 1 (24 January
2022): 15, https://doi.org/10.1186/s13756-021-01040-4.



considerations, may fall short when it comes to addressing root causes of AMR including

poverty and inequity, and clarity and transparency in implementation. By widening the scope of

AMR policies to all relevant sectors, embracing diverse forms and modes of data, and openly

reporting on current work, future plans, and progress, we can ensure effective and efficient use of

resources to curb AMR at the source.
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