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Introduction

Antimicrobial resistance is a problem that is causing us to revert 
back to the dark ages, when antibiotics were not available.[1,2] 
Pan‑resistant Gram‑negative bacterial infections, which do not 
have a single sensitive antibiotic are becoming too common in 
India.[2] Antibiotic resistance has been linked to high levels of  
antibiotic usage among the community.[3] Multi‑drug resistant 
bacteria evolve locally under the pressure of  excessive antibiotic 
use, with horizontal gene transfer providing the means by which 
drug‑resistant genes spread amongst different bacterial species 
and strains.[4] Self‑medication with antibiotics contributes 

significantly to this in most of  the developing countries. Only 
northern Europe and North America implement proper curbs 
on the sale of  antibiotics without prescription.[1]

Antibiotic resistance is more severe in developing countries 
where the burden of  infectious diseases is higher and healthcare 
spending is low.[5]

Non‑prescription sale of  antibiotics is one of  the major causes 
for increased consumption of  antibiotics which facilitates the 
emergence of  drug resistance.[5] Over‑the‑counter (OTC) sale 
of  antibiotics in India, without prescription and often at partial 
doses, is quite common, even though the practice is illegal.[6]

In India, the term OTC has no legal recognition. All drugs that 
come under Schedule H and Schedule X of  the Drugs and 
Cosmetics Rules, 1945, legally require a prescription for their sale. 
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All other drugs are “non‑prescription drugs”.[7] Antimicrobial 
agents (AMAs) come under Schedule H and H1.[8] Though 
antibiotics are to be sold only with a valid prescription, this rule is 
not enforced, and in India, antibiotics are freely available without 
a prescription.[7,8] All healthcare providers must be aware of  all of  
the factors contributing to antimicrobial resistance, even those 
that are not immediately modifiable by them.

Methodology

The objectives of  our study were (1) to interview pharmacists 
about the sale of  OTC medication, with emphasis on prescription 
drugs sold without a prescription; (2) to obtain an understanding 
of  the reasons for such sale from the perspective of  the 
pharmacist.

Ethical clearance was obtained from the Institutional Review 
Board of  the medical college that the authors are affiliated to. 
Though the participant contact details were noted in the written 
informed consent, these were not noted in the questionnaire to 
preserve anonymity.

Fifteen stand‑alone pharmacies were selected in Chennai and a 
tier‑2 city in Tamil Nadu, India. Written informed consent was 
obtained. The investigators then discretely observed sales for 
about 15–30 minutes, and in‑depth interviews were conducted 
with a questionnaire, with the responses noted down. The 
questionnaire was an open‑ended interview checklist designed 
to ascertain prevailing dispensing practices. The questionnaire 
was validated by obtaining responses from a friendly 
neighborhood pharmacy. The following details were collected: 
characteristics of  customers requesting antibiotics without 
a valid prescription, common diseases for which antibiotics 
were sold without prescription, whether patients asked for 
antibiotics by name or as treatment for their symptoms, and 
reasons why they requested for sale of  antibiotics without a 
prescription.

Results

The demographic profile of  the pharmacists who were part of  
this study and majority of  their customers is found in Table 1.

An average of  38% (28%–75%) of  drug sales per day were 
without prescription. Drugs sold without prescription included 
both prescription (Schedule H) medications and those that did 
not appear in any restrictive schedule.

The most common diseases for which customers requested 
treatment were cough and cold (n = 13). Other diseases mentioned 
were headache (n = 2), diarrhea (n = 2), myalgia (n = 2), joint 
pain (n = 1) and indigestion (n = 1).

While customers often requested medication for elders at home 
by describing their symptoms, this was a rare occurrence for 
children.

All the pharmacists interviewed (n = 15) accepted readily that 
they sold prescription medication over the counter. The brands 
dispensed during such sale were chosen based on what each 
pharmacist perceived to be of  good quality. Most pharmacists 
said that the majority of  patients requesting medication without 
prescription asked for drugs to treat symptoms described 
(n = 9, 60%). Few pharmacists, however, said that a majority of  
their patients asked for medications by brand name (n = 6, 40%). 
When questioned as to how the patients knew which medicines 
to ask for, they said that patients would have old prescriptions 
(their own, or borrowed from family member or friend) or used 
strips of  medicine which they had used for relief  of  similar 
symptoms in the past.

When asked specifically if  they sold antibiotics without 
prescription, only 7 out of  the 15 pharmacies (46.7%) interviewed 
accepted that they did so. Some of  these pharmacies did not 
readily admit to the sale of  antibiotics without prescription but 
had to be coaxed in a friendly manner to do so. The antibiotics 
preferred for such sale included amoxycillin, co‑amoxiclav, 
azithromycin, levofloxacin and metronidazole. Unfortunately, 
only a tiny minority of  patients who purchased antibiotics, both 
with and without a prescription, bought the whole course. These 
patients preferred to buy medicines for 1–3 days, either due to 
lack of  money or because they knew they would recover after 
taking a few doses.

The reasons cited by these patients who purchased antibiotics 
over the counter were “lack of  time”, “to avoid costly doctor 
fees” and that “the same drug was prescribed each time”.

All the pharmacists interviewed were aware about the 
existence of  antibiotic resistance. However, they were woefully 
misinformed about the causes of  drug resistance. A shocking 
majority of  them (n = 7) described “a lack of  immunity” 
as the reason for antibiotic resistance. Other reasons cited 
were “poor hygiene” (n = 3), “lack of  availability of  effective 
antibiotics” (n = 2) and “irregular intake of  dispensed antibiotics” 
(n = 3).

Almost all of  the pharmacists interviewed (n = 14), agreed that 
the sale of  antibiotics without prescription was not good. When 
asked why they thought so, the reasons were varied, the most 
common being overuse, misuse or abuse of  the drug, more 
adverse effects, patients being unaware of  the drug’s side effects. 
One pharmacist opined that the sale of  antibiotics without 
prescription was good, as drugs would be easily available in case 
of  emergencies.

Discussion

Our study demonstrates that antibiotics are easily sold without 
prescription, even though the law prohibits such sale.

The findings from our study were consistent with other similar 
studies. Saradamma RD et al.[9] also reported that people with 
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lower levels of  education and socioeconomic class were more 
likely to purchase medications without a prescription.

Ravichandran et al.[7] in Kolar interviewed 112 pharmacists with a 
questionnaire to obtain their perception regarding dispensing of  
OTC medications. The symptoms for which patients requested 
medications over the counter in their study were similar to 
the results obtained from our study. Their study also reported 
that 10% of  medications dispensed without prescription were 
antimicrobials. A World Health Organization (WHO) report 
on the evolving threat of  antimicrobial resistance estimates 
that antibiotics are the second most common drugs used for 
self‑medication, after analgesics.[10]

Only 7 out of  15 pharmacists (46.7%) interviewed in our 
study acknowledged that they sold antibiotics over the counter 
without prescription. However, in a simulated client study in 
Pune by  Salunkhe SD et al.,[12] 248 out of  263 pharmacies (94%) 
dispensed antibiotics to investigators posing as patients. 
In another simulated client study in Pune, Rathnakar UP 
et al.[8] showed that 51.7% of  pharmacies freely dispensed 
antibiotics without a prescription. In a community survey, 
Hanumantharayappa et al.[11] stated that antibiotics constituted 
27% of  all drugs sold without prescription in urban areas, while 
this dropped to 8% in rural areas.

Salunkhe SD et al.[12] reported that antibiotics were dispensed 
without prescription for sore throat and diarrhea in 92.48% and 
96.15% cases, respectively. Azithromycin and norfloxacin were 
commonly given. Antibiotics were dispensed in correct doses 
and duration for sore throat and diarrhea in 64.22% and 10.4% 
cases, respectively. Only 2% of  pharmacies asked about history 
of  drug allergy and 8% recommended obtaining a physician’s 
advice. Pharmacists participating in our study also admitted that 
they did not sell the entire course of  antibiotics or ask about 
history of  allergies or gestational status.

Our study shows that the sale of  antibiotics without prescription is 
not just patients seeking antibiotics (by name) as self‑medication, 
but patients seeking to consult the pharmacist to prescribe the 
antibiotic instead of  losing time and money over consulting 
a doctor. The pharmacist is not legally allowed to prescribe 
antibiotics. Our study was not able to ascertain whether the 
patients were aware that what they were doing was illegal.

The illegal error of  dispensing antibiotics without prescription is 
further compounded by selling these antibiotics in improper doses 
and duration, contributing grossly to the problem of  antibiotic 
resistance. Freely available antibiotics, without the gatekeeper 
effect of  a required prescription, creates an opportunity for 
overuse and inappropriate use of  antibiotics.[6] Studies have also 
shown that pharmacies in the private sector sell mainly newer 
antibiotics like fluoroquinolones and cephalosporins, promoting 
the spread of  resistance in the community to the newer drugs 
as well.[1,13]

On comparing two separate studies where the investigators posed 
as simulated patients to pharmacies, both conducted in the same 
city, Pune, one year apart, it is observed that there is a gross 
increase in the percentage of  pharmacies prescribing antibiotics 
to the simulated patients. In the study by Salunkhe SD et al.,[12] 
248 out of  263 pharmacies (94%) prescribed antibiotics in 2013. 
However, in the previous study by Rathnakar UP et al.,[8] in 2012, 
only 31 out of  60 pharmacies (51.7%) prescribed antibiotics to 
simulated clients. This shows that the prevalence of  this illegal 
practice of  pharmacists prescribing antibiotics to patients has 
increased greatly. Both of  these simulated client studies document 
that the illegal practice of  pharmacists prescribing antibiotics 
continues unchecked as the government does not enforce existing 
laws restricting sale of  Schedule H drugs without prescription.

In a study by Dua V et al.,[14] pharmacists viewed themselves 
as businessmen rather than dispensers, and rarely offered 
unsolicited advice. They also noted that the number of  tablets 
sold in a prescription was limited by the purchasing power of  
the patient.[14,15]

Pharmacists in our study were questioned about how they chose 
which antibiotic or other prescription medication to prescribe, 
and all of  them uniformly replied that the choice was made based 
on quality. But other studies interviewing pharmacists about their 
practices reported that they mimicked the prescribing habits of  
prominent doctors in the locality.[1,7,15] They also felt that health 
education of  the public through television, radio and social media 
would be most effective in curbing the seeking of  antibiotics 
through pharmacies.[15]

Our study shows that many pharmacists, shockingly, all of  
our study participants, are unaware of  the causes of  antibiotic 
resistance. Government policies to educate pharmacists about 
the harm caused by illegal sale of  antibiotics without prescription 
and the causes of  drug resistance is the need of  the hour. The 
government must also undertake a massive health education 
program to the general public about factors causing antibiotic 
resistance, the perils of  non‑availability of  effective antibiotics, 
and to avoid consumption of  antibiotics without a valid 
prescription. Similar suggestions for interventions were made 
by pharmacists themselves in a study by Kotwani et al.,[15] which 
involved focus group discussions retail pharmacists, public sector 
pharmacists and the office bearers of  pharmacists’ associations 
in Delhi.

The general public can be further incentivized to consume 
antibiotics only with a physician’s prescription by highlighting 
the incidence of  adverse drug reactions with antimicrobials. Of  
adverse events requiring emergency room admission, 19% were 
due to antimicrobials.[16] And multiple studies have documented 
that pharmacists rarely asked patients about prior drug allergies 
or inquired if  the patient was pregnant or a lactating mother.[1,8,17]

Pharmacists in other studies,[15,18] as well as our own, felt that 
pharmacists needed to be educated about factors that led to 
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antibiotic resistance and rational prescribing. This is a crucial step 
that needs to be implemented immediately. Even if  it is not always 
possible to implement laws restricting sale of  antibiotics without 
prescription, educating pharmacists about rational prescribing 
will at least ensure that the right antibiotics at appropriate doses 
and duration of  therapy are given. Internationally, there is 
evidence that awareness generation campaigns in combination 
with other interventions that are organized at the national level 
may be successful to reduce antibiotic use.[19]

While the contribution of  physicians’ antibiotic prescription 
practices to increasing antibiotic resistance has been well 
documented,[20] the role of  antibiotic sale without prescription 
has been largely neglected in India. OTC sale of  antibiotics 
can lead to gross increase in resistance rates.[5] Continuing 
education programs, hospital antibiotic policies, and hospital 
infection‑control audits of  antibiotic prescriptions are all aimed 
at improving prescribing practices amongst doctors. These are all 
for naught if  the contribution to illegal OTC sale of  antibiotics 
to increasing prevalence of  antibiotic resistance is overlooked. 
Antibiotic use is more outside the hospitals than inside them.[1,21,22] 
But interventions to preserve the effectiveness of  antibiotics are 
largely focused on hospitals and doctors’ prescribing patterns, and 
have missed recognizing or even acknowledging the contribution 
of  non‑prescription antibiotic use.[1]

Enforcing basic regulation restricting sale of  antibiotics without 
prescription has been proven to cause a sharp decrease in 
antibiotic consumption.[23] The government has been negligent 
in its duties in this regard, and has chosen to turn a blind eye to 
this widely prevalent problem, in spite of  increasing prevalence 
of  multi‑drug resistant bacteria. Such rampant sale of  antibiotics 
without prescription is unlikely to occur without the tacit approval 
of  local regulatory staff.[24]

Even if  the government ordered more frequent regulatory visits 
and harsher penalties, it is likely that some regulatory violations 
would continue, as drug stores have strong financial incentives 
to operate outside official regulations.[24] But it is known that 
pharmacies in India refrain from selling sedatives and opioids 
without prescription. They may refill an old, possibly invalid 
prescription, but they do not dispense sedatives without a 
prescription.[25]

Pharmacists have also voiced their suggestion that pharmacies 
participating in rational use of  antibiotics should be awarded 
some recognition or appreciation by the relevant authorities, 
which would be useful to them in turn to market to their 
customers.[15]

Porter G et al.,[6] reviewed original research articles to characterize 
the extent of  medication misuse in India and to understand the 
underlying factors involved. Their review revealed that health 
care providers expressed that poor script regulation, the ability 
for unqualified practitioners to write prescriptions, unregulated 
dispensing of  medications and weak drug policy, all serve as 

primary causes of  medication misuse. Pharmacists themselves 
feel that regulatory authorities must enforce existing laws against 
sale of  antibiotics without a valid prescription, and preventing 
sale of  drugs in smaller quantities than those prescribed by the 
doctor.[1,5,15,18]

Ethically, it may be difficult, or even impermissible to restrict 
access to lifesaving antibiotics, especially in rural areas, where 
access to health care is limited.[6,24] Even restriction of  sale of  
incomplete courses of  antibiotics may be problematic, as patients 
in our country are often unable to pay for a full course. But in 
urban areas, with higher population density and higher prevalence 
of  antibiotic resistance,[26,27] the laws regulating sale of  antibiotics 
without prescription must be strictly enforced. This must be done 
immediately, on a war footing, if  we are to have any hope in not 
returning to a pre‑antibiotic era.

We are at a crucial point in the war against the increasing 
prevalence of  antimicrobial resistance in India, driven 
by rampant overuse of  antibiotics in medicine, as well as 
horticulture and animal husbandry. Antibiotic overuse amongst 
patients is facilitated to a large extent by the free availability of  
these drugs without prescription, throughout India.[28] Easy 
accessibility of  primary care physicians by patients for common 
ailments can help to reduce the practice of  seeking medical care 
from pharmacists.

Conclusion

Community antibiotic stewardship is the new watchword. A focus 
on non‑prescription antimicrobial sale is essential to curtail 
antibiotic resistance. A three‑pronged intervention strategy 
will reap rewards: health education to the general public and 
to the pharmacists about the personal and societal perils of  
antibiotic resistance, the factors that cause it, and lastly, ranking 
and recognizing pharmacies publicly based on their sale of  
prescription medication only. Strategies that lean too heavily 
solely on professional education or punitive damages are unlikely 
to result in large‑scale or long‑lasting improvement.

We conclude that it is the need of  the hour for the government to 
consider pharmacies as a significant factor in antibiotic resistance 
and plan for specific educational measures to raise awareness 
on the causes of  antibiotic resistance. It would also be prudent 
to restrict the sale of  higher antibiotics, similar to Schedule X 

Table 1: Demographic Profile of Pharmacists and Their 
Customers

Pharmacist 
(n=15)

Patients purchasing 
without prescription (as 
described by pharmacists)

Age Range 35‑54 years
(mean=48.2 years)

30‑60 years

Gender Male Mostly male
Work Experience 10‑30 years Not Applicable
Qualification B. Pharm Mostly illiterate
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medications. Primary care physicians will need to stand in the gap 
created to fill the healthcare needs of  our population.
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