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Abstract

Study objective: Antibiotic resistance is a global health threat. India has one of the

highest rates of antibiotic use in the world. The objective of this study was to evalu-

ate the prevalence of self-prescribed antibiotic use of patients presenting with febrile

and infectious disease-related complaints to Indian emergency departments.

Methods:Thiswas aprospectiveobservational study conductedat6 Indianemergency

departments (EDs) between January 1, 2019 and December 31, 2019. Adult patients

who presentedwith a chief complaint of febrile illness or infectious disease complaints

were included. Our principal outcomes of interest were self-prescribed use of antibi-

otics within the prior 6 months or for the presenting complaint. We queried respon-

dents about source of antibiotics as well as about demographic characteristics that

influenced use.

Results:A total of 1421 patientswere enrolled. Sixty percent (n= 856) of respondents

reported using antibiotics in the prior 6 months or for their current complaint. Those

who reported self-prescribing antibiotics either in the past or currently had at least

some college education (P< 0.001), tended to use the pharmacy (P< 0.001) or the ED

(P=0.001) for their carewhen sick, andweremore likely to have somecomorbid condi-

tions (P = 0.014) as compared to the group that did not self-prescribe antibiotics. The
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most common reason respondents reported self-prescribing antibiotics was because

they did not want to wait to see their doctor (n = 278, 33%). Thirty-five percent of

patients who were self-prescribed antibiotics before presentation did not receive and

were not prescribed antibiotics in the ED, at discharge, or both.

Conclusions: Self-prescribing of antibiotics occurs commonly in India. This use

increases the risk for resistance due to inappropriate or unnecessary use. Promotion

of antibiotic stewardship is needed to curtail such use.

KEYWORDS

antibiotics, emergency department, India, self-prescribing, stewardship

1 INTRODUCTION

1.1 Background

Antibiotic resistance has become a global health threat. Over 2.8 mil-

lion illnesses and 35,000 deaths are estimated to occur in the United

States because of antibiotic resistance each year.1–3 Misuse of antibi-

otics, both for conditions in which such medications are not needed

and incorrect dosing regimens, have contributed to this problem.4,5

In the United States, for example, an average of 22 doses of antibi-

otics are prescribed per person annually.6 The Centers for Disease

Control and Prevention estimates that antibiotics are prescribed inap-

propriately in as many as 50% of cases.1,2 Worldwide, antibiotics

are even more readily available.7 A systematic review of antibiotic

use in low to middle income countries estimated an ≈39% preva-

lence of use, most commonly for febrile, respiratory, or gastrointesti-

nal illnesses.8 Approximately 62% of community pharmacies across

the globe supply antibiotics without a prescription.9 In many cases,

these antibiotics are prescribed with little direction or oversight by

pharmacy staff.10

India has one of the highest rates of antibiotic use in the world.6

Use of antibiotics in India increased by over 100% between 2000

and 2015.11 A combination of poor access to clinicians and ease of

attainability from pharmacists has contributed to the use of over-the-

counter antibiotics in the country.12 In addition to ready access to

approved antibiotics, approximately a third of antibiotic sales in India

are of non-approved drug formulations.13

1.2 Importance

Despite its widespread use in India, most studies have focused on

antibiotic use in specific regions of the country or in the community

setting.14–19 To date, to our knowledge, there have been no multistate

studies in India evaluating the prevalence of self-prescribed antibiotics

in a populationof patients presenting to the emergencydepartment for

an acute complaint.

2 METHODS

2.1 Study design and setting

Our study was a prospective observational study conducted at 6 EDs

in 3 states in India (Kerala, Tamil Nadu, andDelhi). Using a convenience

sample, respondents were enrolled over a 1-year period from January

1, 2019 to December 31, 2019.

2.2 Selection of participants

We included patients aged 18 years and over with a chief com-

plaint identified on the nursing triage record of any of the follow-

ing: fever/febrile illness (including concern for dengue, chikungunya,

malaria), dysuria, upper respiratory symptoms, gastrointestinal symp-

toms, sore throat, or symptoms related to other infectious diseases

(chicken pox, measles, or influenza). Patients transferred from other

medical facilities were excluded from our study.

2.3 Measurements

Respondents were administered a survey, completed with the assis-

tance of trained physician researchers in their language of choice

(English, Hindi, Malayalam, or Tamil). Physician researchers were

trained inpersonorbySkypeoncriteria anddata collectionmethodsby

the senior author (JB).We first piloted the surveywith3 respondents at

3 different sites for comprehension and clarity. Patients were enrolled

across varying shifts, days, and months to include a diverse spectrum

of triage complaints. Respondents were first queried about whether

they had self-prescribed antibiotics in the past 6months. Respondents

then were asked if they had taken an antibiotic for their current

complaint. Thosewho either had taken antibiotics in the past 6months

or for their current complaint were asked about reasons they used the

drug, where they got the medication, the source of information about

which antibiotic to choose, and out-of-pocket costs. In addition, those

who had self-prescribed antibiotics for their current complaint were
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asked about the name of the antibiotic used (either by showing the

bottle to the research assistant (RA) or by self-report), the number of

doses taken, and the duration of use. We recorded information about

the respondent’s visit, specifically whether they received an antibi-

otic in the ED or at discharge, their final diagnosis, and disposition.

Respondents were queried about their sociodemographic background,

insurance coverage, usual source of care, and primary care access.

2.3.1 Goals of investigation

The objective of this study was to evaluate the prevalence of self-

prescribed antibiotic use of patients presenting with febrile and infec-

tious disease related complaints to amultisite sample of Indian EDs.

The Bottom Line

The health threat of antibiotic resistance is contributed to

by unnecessary antibiotic use. This prospective observa-

tional study of 6 emergency departments in India found 653

(46%) of studied patients with infectious disease complaints

self-prescribed antibiotics, with 35% of them not receiving

further antibiotics, highlighting the potential for improved

antibiotic stewardship.

TABLE 1 Demographics of sample by patients who took antibiotics for current complaint

Self-prescribed antibiotic use in the

past 6months

Self-prescribed antibiotic use for

current complaint

Any self-prescribed antibiotic

use (past 6months or for current

complaint)

N= 1421

Total Samplen

= 150n (%) Yesn= 697 Non= 724 P value Yesn= 653 Non= 768 P value Yesn= 856 Non= 565 P value

Mean age (SD) 43.9 (17.0) 43.8 (16.9) 44.0 (17.2) 0.840 43.1 (16.7) 44.6 17.3) 0.115 43.5 (16.6) 44.5 (17.6) 0.288

Sex

Male 782 (55.0) 391 (56.1) 391 (54.0) 0.428 382 (58.5) 400 (52.1) 0.015 487 (56.9) 295 (52.2) 0.083

Education

High school graduate

or less

461 (32.4) 194 (27.8) 267 (36.9) <0.001 168 (25.7) 293 (38.2) <0.001 245 (28.6) 216 (38.2) <0.001

Some college or more 933 (65.7) 491 (70.4) 442 (61.1) <0.001 482 (73.8) 451 (58.7) <0.001 599 (70.0) 334 (59.1) <0.001

Unknown/no answer 19 (1.3) 10 (1.4) 9 (1.2) 0.753 2 (0.3) 17 (2.2) 0.002 10 (1.1) 9 (1.6) 0.496

Regular doctor/health professional

Yes 739 (52.0) 362 (51.9) 377 (52.1) 0.959 342 (52.4) 397 (51.7) 0.798 453 (49.6) 286 (50.6) 0.396

Insurance

Insurance covers

prescriptions

585 (41.2) 284 (40.8) 301 (41.6) 0.751 267 (40.9) 318 (41.4) 0.843 359 (41.9) 497 (58.1) 0.468

Insurance but does not

cover prescriptions

638 (44.9) 306 (43.9) 332 (45.9) 0.460 287 (44.0) 351 (45.7) 0.509 368 (43.0) 270 (47.8) 0.075

No insurance 171 (12.0) 95 (13.6) 76 (10.5) 0.070 96 (14.7) 75 (9.8) 0.004 117 (13.7) 54 (9.6) 0.020

Unknown 27 (1.9) 12 (1.7) 15 (2.1) 0.629 3 (0.5) 24 (3.1) <0.001 12 (1.4) 15 (2.7) 0.090

Source of care when sick

Doctor’s office 436 (30.7) 190 (27.3) 246 (34.0) 0.006 184 (28.2) 252 (32.8) 0.059 240 (28.0) 196 (34.7) 0.396

Pharmacy 227 (16.0) 120 (17.2) 107 (14.8) 0.210 127 (19.4) 100 (13.0) <0.001 165 (19.3) 62 (11.0) <0.001

ED 211 (14.9) 124 (17.8) 87 (12.0) 0.002 108 (16.5) 103 (13.4) 0.099 148 (17.3) 63 (11.2) 0.001

OPD (urgent care) 321 (22.6) 156 (22.4) 165 (22.8) 0.854 146 (22.4) 175 (22.8) 0.848 178 (20.8) 143 (25.3) 0.046

Ayurvedic 60 (4.2) 32 (4.6) 28 (3.9) 0.498 29 (4.4) 31 (4.0) 0.706 40 (4.7) 20 (3.5) 0.299

No one 146 (10.3) 67 (9.6) 16 (16.2) 0.667 51 (7.8) 95 (12.3) 0.027 76 (8.9) 70 (12.4) 0.033

Unknown 19 (1.4) 10 (1.4) 9 (1.2) 0.415 8 (1.2) 12 (1.6) 0.591 7 (0.8) 5 (0.9) 0.892

Any chronic disease 816 (57.4) 424 (60.8) 392 (54.1) 0.011 407 (62.3) 409 (53.3) <0.001 514 (60.0) 302 (53..4) 0.014

State

Delhi 522 (36.7) 339 (48.6) 183 (25.3) <0.001 321 (49.2) 201 (26.2) <0.001 417 (48.7) 105 (18.6) <0.001

Kerala 599 (42.2) 227 (32.5) 372 (51.4) <0.001 204 (31.2) 395 (51.4) <0.001 246 (28.7) 353 (62.5) <0.001

Tamil Nadu 300 (21.1) 131 (18.8) 169 (23.3) 0.06 128 (19.6) 172 (22.4) 0.199 193 (22.5) 107 (18.9) 0.103

OPD, outpatient department.
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TABLE 2 Multivariate analysis, self-prescribed antibiotic use, (OR, 95%CI)a

Self-prescribed

antibiotic use in

the past 6

months

Self-prescribed

antibiotic use for

current

complaint

Any self-prescribed

antibiotic use(past 6

months or for

current complaint)

Mean age 1.00 (0.99–1.01) 0.99 (0.99–1.00) 1.00 (0.99–1.01)

Sex

Female 1.00 1.00 1.00

Male 1.06 (0.85–1.32) 1.23 (0.98–1.55) 1.14 (0.90–1.44)

Education

Less than college degree 1.00 1.00 1.00

College degree ormore 1.66 (1.26–2.19) 2.07 (1.56–2.74) 1.98 (1.47–2.67)

Regular doctor/health professional

No 1.00 1.00 1.00

Yes 0.93 (0.74–1.17) 0.87 (0.68–1.10) 0.93 (0.72–1.20)

Insurance

Insurance but does not cover prescriptions 1.00 1.00 1.00

Insurance covers prescriptions 1.18 (0.91–1.53) 1.22 (0.94–1.59) 1.38 (1.04–1.81)

No insurance 1.24 (0.86–1.79) 1.43 (0.98–2.07) 1.60 (1.06–2.42)

Source of care when sick

Doctor’s office 1.00 1.00 1.00

ED/OPD 1.46 (1.12–1.92) 1.30 (0.99–1.72) 1.45 (1.09–1.94)

Pharmacy 1.19 (0.84–1.68) 1.47 (1.02–2.10) 1.42 (0.96–2.09)

No one 1.43 (0.95–2.16) 0.90 (0.58–1.37) 1.27 (0.83–1.95)

Ayurvedic/other 1.88 (1.10–3.20) 1.87 (1.09–3.21) 2.26 (1.27–4.03)

Chronic disease

None 1.00 1.00 1.00

Any chronic disease 1.28 (0.99–1.66) 1.64 (1.25–2.13) 1.41 (1.06–1.87)

State

Delhi 1.00 1.00 1.00

Kerala 0.14 (0.09–0.23) 0.15 (0.09–0.25) 0.06 (0.04–0.11)

Tamil Nadu 0.16 (0.09–0.32) 0.19 (0.10–0.38) 0.14 (0.07–0.28)

aControlled for site of enrollment.

ED, emergency department; OPD, outpatient department.

2.4 Outcomes

Our principal outcome of interest was self-prescribed use of antibi-

otics for either the current complaint or in the prior 6 months.We also

examined each of these outcomes separately: (1) self-prescribed use of

antibiotics in the prior 6 months and (2) self-prescribed use of antibi-

otics for the current presenting ED complaint.

2.5 Analysis

We conducted univariate analysis of our sample using Student t test

of means. Next we conducted logistic multivariate analysis examining

the relationship between our outcomes of interest and demographic

characteristics controlling for age, sex, education level, insurance sta-

tus (prescription coverage, non-prescription insurance coverage, or no

insurance), presence of a primary medical doctor, usual source of care

accessedwhen sick (doctor’s office, ED, outpatient department/urgent

care, ayurvedic practitioner, pharmacy, other, or no care), any associ-

ated comorbid conditions (asthma, diabetes, congestive heart failure,

cardiac disease, hypertension, cerebral vascular disease, renal disease,

cancer, or other chronic diseases), and site of enrollment. All analysis

was done using STATA version 13.

The study was approved by the George Washington University

Human Subjects ReviewCommittee with permission from the sites.

3 RESULTS

3.1 Characteristics of study subjects

During our studyperiod,we enrolled a total of 1421patients. Sixty per-

cent (n = 856) of respondents reported having used antibiotics either

in the prior 6 months or for their current complaint. Of these, 697
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self-prescribedantibiotics in thepast6months and653self-prescribed

an antibiotic for the current complaint. Those who were reported self-

prescribing antibiotics either in the past or currently were more likely

to have at least some college education, use the pharmacy or the ED

for their care when sick, and have some comorbid conditions as com-

pared to the group who did not use antibiotics. Delhi had the highest

prevalence of antibiotic use and Kerala had the lowest (Table 1).

3.2 Main results

In multivariate analysis, respondents with at least some college educa-

tion were more likely to have self-prescribed antibiotics either in the

past 6months or for their current complaint as compared to thosewith

less education. In addition, personswhose insurance covered their pre-

scriptions or who had no insurance had higher odds of self-prescribing

antibiotics as compared to thosewhodid not have any insurance cover-

age. Those who used the ED or outpatient department or aryuvedic or

other care self-prescribed antibiotics more as compared to those who

used a doctor’s office when sick. Having a comorbid medical condition

also was associated with higher odds of self-prescribing antibiotics as

compared to not having such conditions (Table 2).

The most common reasons respondents reported self-prescribing

antibiotics either for their current complaint or in the prior 6 months

was because they did not want to wait to see their doctor, because

they were too busy to see their doctor, based on the advice of relatives

or friends, or because of cost restrictions (Table 3). Respondents most

oftengot their doses fromapharmacy, butother frequent sourceswere

from leftover prescriptions from prior use or from a family member or

friend. The pharmacist was also the most common source of informa-

tion about which antibiotic to take. The average reported cost of the

antibiotic was equivalent to about $3.60 US dollars.

Table 4 shows the diagnosis, disposition, and receipt of antibiotics

in the ED or at discharge for respondents. Of respondents who used

antibiotics for their current presenting complaint, the most common

final diagnoses were upper respiratory illness, gastroenteritis, and uri-

nary tract infection. The majority of patients in our sample were dis-

charged. The proportion of patients who were discharged was lower

in the group who took antibiotics compared to those who did not take

antibiotics. About two thirds of patients who self-prescribed antibi-

otics before presentation were given or prescribed antibiotics in the

ED, at discharge, or both. In cases in which the antibiotic was known,

penicillins were the most commonly self-prescribed class followed by

macrolides, quinolones, and cephalosporins, although in many cases,

patients did not know the name of the antibiotic that they had used

(Table 5). A large proportion of patients reported taking 3 or more

doses of antibiotics. Almost half of respondents reported taking the

antibiotic for 3 days or more.

3.3 Limitations

There are several limitations to our study. We do not know how many

patients were discharged on the same antibiotic that they were taking

TABLE 3 Self-prescribed antibiotic use, source of antibiotic,
source of information, and average reported cost (n= 856)

n %

Reason useda

Did not want to wait to see doctor 278 32.5

Too busy to see doctor 254 29.7

Relatives or friends advised 244 28.5

Costs toomuch 215 23.2

Not happywith doctor advice 99 11.6

Did not trust doctor 94 11.0

Source of antibiotic

Pharmacy 329 38.4

Left over 180 21.0

Family/friend 174 20.3

Ayurvedic 98 11.4

Other/unknown 75 8.8

Source of knowledge of which antibiotic

Pharmacist 328 38.3

Friend 215 25.1

Copied name from prior prescription 158 18.5

Internet search 108 12.6

Other/unknown 22 2.6

Mean cost (rupees) 261.9

aCould select>1 answer.

before presentation to the ED or whether patients had self-prescribed

an antibiotic that was later considered appropriate for their complaint.

Some patientsmay have been appropriately self-prescribed antibiotics

and then subsequently were not discharged on them. We also do

not know if participants who had previously taken antibiotics for

their current complaint presented because of failure of antibiotics

or for confirmation of diagnosis, which may have underestimated the

number of people who actually needed antibiotics for their diagnosis.

We do not have information about those who refused to complete the

survey or about whether our sample reflected the larger population of

ED patients. Because it was a convenience sample, we may have had

some response bias. There also may have been recall bias regarding

prior antibiotic use. Our study was done at 6 private hospitals in 3

states and thereforemay not be generalizable to other parts of India or

public hospitals. Respondents in our sample may have had differences

in sociodemographic characteristics associated with the use of private

hospitals that may have influenced rates of antibiotic use. Because

we focused on a subset of complaints that may have increased the

likelihood of antibiotic use such as febrile illness and infectious dis-

eases, our prevalence ratemay have been higher. Finally, our studywas

completed in the period before awareness of the COVID-19 pandemic.

It is unknown how rates of antibiotic use in India may have been sub-

sequently affected since our study period. Early recommendations in

the country about the use of hydroxychloroquine and azithromycin for
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TABLE 4 Final diagnosis and disposition by use of antibiotics at home for current complaint

Final provider diagnosis

Took antibiotics at

home for current

complaintn=653 n (%)

Did not take

antibiotic at home for

current complaintn

=768 n (%) P value

URI (n= 230) 97 (14.9) 133 (17.3) 0.209

Gastroenteritis (n= 218) 108 (16.5) 110 (13.9) 0.248

UTI (n= 192) 87 (13.3) 105 (13.2) 0.848

Pharyngitis/tonsillitis

(n= 143)

71 (10.6) 78 (9.6) 0.660

Viral illness (n= 126) 51(7.8) 75 (9.8) 0.260

Pneumonia (n= 116) 56 (8.6) 60 (7.8) 0.601

Dengue (n= 103) 56 (8.6) 47 (6.1) 0.115

Sepsis (n= 57) 30 (4.6) 27 (3.5) 0.192

Chickenpox (n= 31) 12 (1.8) 19 (2.5) 0.414

Influenza (n= 28) 12 (1.8) 16 (2.1) 0.740

Cellulitis/abscess (n= 26) 11 (1.7) 15 (2.0) 0.541

Chikungunya (n= 21) 13 (2.0) 8 (1.0) 0.140

Meningitis (n= 18) 11 (1.7) 7 (0.9) 0.194

Malaria (n= 11) 6 (0.9) 5 (0.7) 0.566

Measles (n= 9) 1 (0.2) 8 (1.0) 0.058

Other (n= 82) 26 (4.0) 56 (7.3) 0.035

Disposition

Home (n= 791) 334 (51.1) 457 (59.5) 0.002

Inpatient floor (n= 396) 191 (29.2) 205 (26.7) 0.284

Intensive care (n= 164) 79 (12.1) 85 (11.1) 0.545

Other (n= 70) 49 (7.5) 21 (2.7) <0.001

Received antibiotics in ED or

at discharge (n= 856)

421 (64.5) 435 (56.6) 0.003

ED, emergency department; URI, upper respiratory infection; UTI, urinary tract infection.

prophylaxis in physicians may have later affected use of antibiotics in

the community.20–22

4 DISCUSSION

Our study showed a relatively high percentage of antibiotic use in

patients presenting to Indian EDs. Although there was some regional

variation, almost half or respondents reported self-prescribing an

antibiotic either in the prior 6 months or for the current complaint.

In the state with the lowest rate of use in our sample, Kerala, still

over a third of ED patients reported either using antibiotics in the

past or for their current complaint. Prior studies evaluating the use

of prescription antibiotics are limited. A meta-analysis of antibiotic

use in World Health Organization Southeast Asian countries showed

rates of self-prescribed antibiotic use ranging from 33%–39% in

the general public and rates as high as 85% among physicians.17 A

study in Kerala India found that 18% of customers presenting to the

pharmacy setting requested an antibiotic without a prescription.19

Another study in Pondicherry demonstrated that 12% of residents

surveyed reported self-medicating with over-the-counter drugs, with

10% of this group taking antibiotics.18 Our results are slightly higher

than those previously reported in other Indian samples. However,

prior studies were restricted to single regions and were not focused

on patients presenting with acute complaints. It is likely that patients

who have a high suspicion of infectious illness, such as those sampled

for our study, may be more likely to use antibiotics compared to the

general public. Our numbers are also higher than those reported

in other Western studies. In 1 review of prior research examining

self-prescribed antibiotic use in the United States, prevalence rates

ranged from 1%–66%, with the highest rates reported among Latino

immigrants with poor access to care.23 In a study of an ED population

in the United States, 17% of respondents had reported taking leftover

medications previously prescribed by their physicians.24 Our higher

numbers compared to US-based studies may be because of the more

ready access to antibiotics in India.

Antibiotic use has a number of consequences for which the

public may not be aware when choosing to self-prescribe. Antibi-

otics, whether with or without a prescription, increase the risk of

adverse drug events. In the United States, antibiotics account for a
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TABLE 5 Antibiotic class, number of doses, and number of days
taken of patients who took antibiotics used for current complaint
(n= 653)

n %

Antibiotic class

Macrolide 123 18.8

Penicillin 116 17.8

Fluoroquinolone 89 13.6

Cephalosporin 85 13.2

Nitrofurantoin 45 6.9

Aminoglycoside 26 3.7

Nitromidazole/metronidazole 20 3.1

Sulfonamide 14 2.1

Tetracycline 11 1.7

Carbapenem 10 1.5

Other/do not know 117 17.9

Number of doses of antibiotics taken

1 95 14.5

2 219 33.5

3 ormore 276 42.3

Unknown 61 9.3

Number of days antibiotics taken

1 day 73 11.2

2 days 180 27.6

3 days 233 35.7

4 days 77 11.8

5 ormore days 60 9.2

Unknown 30 4.6

significant proportion of visits for medication-related ED visits, par-

ticularly in children.12 Another notable consequence of antibiotic mis-

use is drug resistance. Most of the respondents in our sample had

taken multiple days and multiple doses of antibiotics. However, only

57% of individuals who had self-prescribed an antibiotic received one

during their ED visit or at discharge. This may indicate that respon-

dents may have taken antibiotics only for a limited time period. Self-

prescribing of antibiotics is associated with incomplete treatment

courses for illnesses increasing the concern for the development of

drug resistence.25,26 The global burden of antimicrobial resistance is

increasing, with suchmisuse of antibiotics contributing to an estimated

700,000 deaths frommultidrug resistance pathogens.27,28 In India, for

example, there is a 17% mortality rate from gram negative multidrug

resistant pathogens.29

In our sample penicillins, macrolides, fluoroquinolones, and

cephalosporins were reported as being self-prescribed most often.

The most common final diagnoses were urinary tract infections,

gastroenteritis, and upper respiratory infection. This is consistent with

prior data. Worldwide, urinary tract infections and upper respiratory

infections are themost commoncomplaints forwhich non-prescription

antibiotics are supplied, with fluoroquinolones and penicillins most

frequently used.10

Reducing inappropriate use of antibiotics is one of the most

important interventions to decrease the prevalence of drug-resistant

pathogens.30 India has issued practice guidelines to help direct physi-

cians about the proper prescribing of antibiotics in response to ris-

ing rates of resistance to carbapenems and antibiotics.31 Although

such guidelines may have an impact on in-hospital overuse, addi-

tional approaches also are needed to curb use in the community.

In 2013, India instituted regulations requiring that pharmacies dis-

pense antibiotics only with a valid prescription.32 However, enforce-

ment of such laws has been challenging.32 Pharmacies can vary in

terms of staffing, training, and the role they play as a medical physi-

cians in many communities.33 This may be further complicated by

patient expectations regarding the receipt of antibiotics even when

not clinically indicated.34 Our study suggests that in India, there

is a need for educational programs emphasizing on the risks asso-

ciated with indiscriminate antibiotic use. Such education must be

multifaceted-targeting consumers, clinicians, and pharmacists to be

most effective.35,36 Antibiotic stewardship programs (ASP) in both

hospitals and community pharmacies are important approaches that

may help achieve this goal.36,37 Improving consumer health literacy

about antibiotics is an important component to curtail misuse.38 Our

study demonstrates that the EDoffers a potential opportunity to reach

patients for such efforts. Educational toolkits, videos, and information

sheets are all potential mechanisms that can be used for patients in the

EDappropriately and have been used successfully as part of outpatient

ASPs.39 Limited evidence has shown some success rates in such strate-

gies in improving knowledge, attitudes, and beliefs about antibiotics

among consumers.40

In summary, self-prescribing of antibiotics is common in cases of

acute illness in India. Patients who self-prescribe antibiotics are often

not treated with antibiotics in the ED, increasing the risk of antibiotic

resistance. More education is needed about the safe use of antibiotics,

especially in areas where antibiotics are commonly available without a

prescription. Future research is needed to evaluate the role that theED

can have in promoting antibiotic stewardship programs that target the

consumeraswell as interventions that aremost effective in this setting,

particularly in India.
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