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Abstract

Background: Antibiotic resistance poses a great threat to global health, especially in low- and middle-income
countries with a high infectious disease burden and limited resources. In spite of regulations, antibiotics are sold in
many settings as non-prescription medicines, resulting in inappropriate use and resistance.

Objective: This study aimed to investigate the current status of access and use of antibiotics in rural Bangladesh,
by exploring the perspectives and sales practices of antibiotic drug dispensers.

Methods: We used a mixed methods approach (qualitative and quantitative). We mapped and characterized
antibiotic purchasing and dispensing sites in the Matlab Health and Demographic Surveillance System catchment
area. Furthermore, we investigated the volume of provision of systemic antibiotics in 10 drug outlets. We held 16
in-depth interviews with randomly selected antibiotics dispensers. Interviews explored factors associated with
antibiotic selling. Responses were transcribed, coded for themes, and summarized. We used ATLAS.ti 5.2 for
conducting a thematic analysis.

Results: A total of 301 antibiotic dispensers were identified, of whom 92% (n = 278) were private and 8% (n = 23)
public. 52% (n = 155) operated informally (i.e. without legal authorization). In order to promote and survive in their
business, dispensers sell antibiotics for a range of conditions without a qualified physician’s prescription. Factors
that facilitate these inappropriate sales include lack of access to healthcare in the rural community, inadequate
doctor: population ratio, limited dispenser knowledge, poor pharmacovigilance concerning safety of self
medication, lack of enforcement of policies, financial benefits for both customers and dispensers, and high
dependency on pharmaceutical companies’ information.

Conclusion: Dispensers in rural Bangladesh sell antibiotics inappropriately by ignoring existing national regulations.
They operate the antibiotic sales without facing any legal barriers and primarily with a view to sustain their
business, resulting in inappropriate sales of antibiotics to the rural community. The influence of the drug industry
needs to be replaced with evidence-based, not commercially driven information. Awareness programs for antibiotic
providers that promote understanding of antibiotics and antibiotic resistance through tailored interventions may be
helpful in changing current antibiotic sales practices.
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Background
Inappropriate use of antibiotics in the community is com-
mon in many low- and middle-income countries (LMICs),
where antibiotics are easily available without a prescrip-
tion from retail drug shops [1, 2]. Major factors that influ-
ence overuse of antibiotics in LMICs include; imbalance
of patient: health care worker ratio, absence of medical in-
surance, and an abundance of drug outlets selling antibi-
otics without prescription due to lack of enforcement of
existing regulations [2–7]. Bangladesh has a relatively
large generic drug manufacturing capacity [8, 9]. This has
led to an abundance of local promotional activities by the
pharmaceutical industry [8, 9]. For instance, retail drug
outlets are visited on a regular basis by company represen-
tatives to provide antibiotics on credit or with economic
incentives, resulting in overselling of antibiotics and other
drugs irrespective of actual need [2, 8–14].
It is internationally well recognized that inappropriate

and excessive use of antibiotics must be reduced to con-
trol antibacterial resistance, while maintaining access to
these live saving drugs when they are needed [5, 14, 15].
One of the current priorities of the World Health
Organization (WHO) is to raise awareness on prudent
use of antibiotics and to reduce the incidence of infec-
tions that are resistant to antibiotics among the general
public [5, 16, 17]. Since the promulgation of ‘Drug Con-
trol Ordinance’ in 1982 (which provided a regulatory
basis for controlling the manufacturing, importation, dis-
tribution and sales of drugs), Bangladesh has made con-
siderable progress in drug manufacturing while foreign
multi-national pharmaceutical companies have lost mar-
ket value in the country [9, 18, 19]. At present there are
1404 generic and 26,910 branded drugs available in
Bangladesh, which meet 97% of the local demand while also
facilitating a large export market to countries around the
world [8, 9]. The monetary value of the volume of local
production of all types of recognized drugs grew from
US$21.6 million in 1981 to US$2.6 billion in 2017, and it is
expected to reach US$3.4 billion by 2020 [6, 20, 21].
A significant proportions of antibiotics are sold without

registered doctor’s prescription, which violates the National
Drug Policy (NDP) 2005 and 2016 [6, 8, 9, 19, 22]. Accord-
ing to Directorate General of Drug Administration (DGDA)
there are 119,751 registered retail pharmacy shops and
nearly 300,000 informal (unlicensed) private pharmacies/
drug store in Bangladesh [9, 18, 19]]. Most of these regis-
tered and unregistered pharmacies are run by individuals
without formal training, and who may be working as insuf-
ficiently trained Pallichikishoks (village doctors) [6, 8, 19,
22]. Retail drug shops are the primary healthcare options
for nearly 80% of the population for diagnosis (mostly clinic
based) and treating common ailments [6, 8, 19, 22]. The
care provided is based on experience and local common
practices rather than evidence, with antibiotics being

dispensed inappropriately as a result, contributing to anti-
biotic resistance in Bangladesh [6, 22–25].
There are several challenges that LMICs faces in their

attempts to control antibiotic use. Just restricting the
selling of antibiotics may have a negative consequence
on the health system if no affordable and adequate alter-
native is provided. As a means of ensuring that antibiotic
sales are only made to those who really need them, it is
important to investigate the socio-cultural factors that
influence the health care providers to sell these drugs.

Objective
The aim of this study was to analyze the current status
of antibiotics access and selling in rural Bangladesh
(Matlab, HDSS) and to explore the antibiotic dispensers’
views, their actual practices and dispensing procedures
as well as socio-cultural factors that influenced sales of
antibiotics in this area. We intend to use the findings as
the basis for developing a suitably tailored intervention
program to improve the appropriate sales of antibiotics.

Methods
Study setting
This study is part of the multi-country ABACUS (Antibi-
otics Access and Use) study [26]. To understand how anti-
biotics are used in the communities in low and middle
income countries, the study was conducted in six countries;
two low income countries (Bangladesh and Mozambique),
two lower middle income countries (Vietnam and Ghana),
and two upper middle income countries (Thailand and
South Africa). This study reports on our findings at the
Matlab Health and Demographic Surveillance System
(HDSS) of International Centre for Diarrheal Disease Re-
search, Bangladesh (icddr,b) which was established in 1966.
The Matlab HDSS maintains registration of births, deaths,
and migrations, in addition conducts periodic census. It is
situated on the bank of river Meghna, one of the main riv-
ers of Bangladesh. The area includes 75 villages and 26,379
households. The population size of the study area is 111,
259 of which 51,581 are males (46%) and 59,678 are females
(54%).
We selected this site for the study as the household

and population were all prelisted in the HDSS database,
and access to the community is logistically straightfor-
ward, thereby facilitating the repeated visits that were
necessary during the course of the study. We conducted
field investigation from November 2016 to April 2017.
As detailed below, a mixed methods study design was

followed, including an initial mapping exercise, followed
by inventories conducted on the larger antibiotic dis-
pensers. The high volume antibiotic dispensers (≥ 35
customers visit /day) includes 20 (7%) in the private and
1 (4%) in the public sector. However, in this study se-
lected antibiotic inventories were conducted from those
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(n = 21) high volume dispensers proportionately 9 and 1
from private and public sectors respectively. This provided
context on antibiotic selling practices. Qualitative inter-
views were also conducted with antibiotic dispensers.

Mapping
We have initially mapped and characterized all kinds of
formal (Drug license and Government authorization for
drug selling) and informal (No drug license) antibiotic
purchase and dispensing outlets from the entire Matlab
HDSS government service area to discern antibiotic dis-
pensers from different local markets and village shops.
At first the study objectives were shared with the drug
dispensers and a verbal consent was obtained. This was
followed by registering the information on drug dispens-
ing types; sources of financial support to run the busi-
ness; average number of daily antibiotic encounters;
drug outlet geolocation [by means of Global Positioning
System (GPS) co-ordinates].

Inventories
We performed inventories at the 10 largest outlets (iden-
tified during the mapping exercise as having the highest
average daily number of customer encounters for anti-
biotic purchase). Written informed consent from the
antibiotic dispensers was obtained. We assessed the
presence of five essential systemic antibiotics [amoxicillin,
amoxicillin-clavulanic acid, ciprofloxacin, trimethoprim-
sulfamethoxazole, chloramphenicol] based on availability
of antibiotics in 6 countries with different Gross Domestic
Product (GDP). A digital thermo-hygrometer was used to
assess the antibiotic’s storage temperature and humidity
as measured at the actual storage site for each available
brand of the particular antibiotic separately. We collected
brand name, doses (mg) quantity, formulation, price in
local currency, condition of blister pack, package insert,
and expiration date. Structured questionnaires were used
for both the mapping exercise; inventory and were admin-
istered to the formal and informal antibiotic dispensers.

Qualitative tools and data collection
Sampling
A total of 16 in-depth interviews were conducted from 14
randomly assigned participants out of 278 private dispensers
(retailers, diagnostic centre’s, grocery shops, village diarrhea
treatment centre of HDSS) in addition, we interviewed two
participants from 23 randomly assigned antibiotic dispensers
representing the public sector (community clinics, union
family welfare centers). Interviewees were sampled to ensure
that all the geographical zones of the HDSS were included.
We explored perceptions, reported practices, and social
norms related to antibiotics selling using an open-ended,
semi-structured interview guide. The interviews were classi-
fied into five sections: demographics, medicines (knowledge

and dispensing practices), customer’s knowledge and aware-
ness of antibiotics, antibiotic resistance, and regulatory is-
sues. The data were collected by an anthropologist along
with one sociologist, who had previous experience in quali-
tative methods of data collection. The anthropologist was
trained for this work along with personnel from the other
participating ABACUS sites, in order to ensure a consistent
approach across all the sites with respect to the data collec-
tion process, data coding procedures, and data analysis. In-
terviews were audio recorded and field notes were also
taken for subsequent clarification of any issues that arose, if
needed. The duration of the interview was planned for 45–
80min. All questions, clarifications raised by the dispensers
were resolved by the interviewer at the time of the interview.
We conducted the antibiotics dispensers mapping from
15th November 2016 to 18th January 2017, and conducted
the qualitative in-depth interviews from 15th March 2017 to
04th April 2017.

Data analysis
In-depth interviews were transcribed verbatim in Bengali,
retaining all local terminology. We performed thematic
content analysis, based on both a priori and inductively
derived codes. A code sheet was developed by researchers
based on the core themes of the questions, complemented
by additional codes that emerged when reviewing the
transcribed interviews to explicit imperative information.
The analysis was facilitated by ATLAS.ti 5.2 software, on
which we coded the data according to our research objec-
tives. Though we analyzed each in-depth interview separ-
ately, in the results section we have drawn inferences
collectively.

Results
In total 301 antibiotic dispensers were identified from
our study area. This includes both private (n = 278; retail
drug store, diagnostic center, hospital pharmacy, grocery
shops) and public facilities (n = 23; Community Clinics,
Union Family Welfare Centers). Out of 278 private drug
shops 155 (51%) had no formal authorization for selling
antibiotics (Fig. 1). These unlicensed shops were run by
untrained or undertrained village doctors and drug dis-
pensers. Most frequently dispensed antibiotics from
those outlets were azithromycin, cefixime, cephradine,
ciprofloxacin, amoxicillin, flucloxacillin, and ceftriaxone.
Among the 10 high volume customer visit (n ≥ 35)

drug dispensing outlets none had all five essential antibi-
otics. However, drug inventory conducted on those 10
outlets we found 4 out of 9 (44%) in private and in 1
public sector - 4 and 2 essential antibiotics respectively.
Amoxicillin, Amoxicillin+Clavulanic Acid and Ciproflox-
acin were widely available while Co-trimoxazole was
rarely found in private drug outlets. Chloramphenicol
(oral and injectable formulations) was not present either
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in private or public settings. However, Co-trimoxazole
and Amoxicillin were frequently present in the public
sector, whereas Ciprofloxacin, Amoxicillin and Clavula-
nic Acid were not.
When assessing the storage conditions of public and

private outlets, antibiotics were found stored in various
inappropriate locations such as on the floor (Fig. 2); in-
side the drug dispensing shops the temperature varied
between 22.0 °C to 28.8 °C and the humidity 43 to 65%.
The mean storage temperature in private drug outlets
was higher (25.6 °C) compared to public drug dispensing
settings (22.0 °C) that was measured during winter sea-
son. However, we know for instance amoxicillin need to
be stored between 15°and 25 °C, should be protected
from light and moisture, ciprofloxacin at 21 °C to 24 °C
(room temperature), Sulfamethoxazole-trimethoprim at
≤24 °C.

There were several brands of each antibiotic found in
most of the drug stores. For instance; ciprofloxacin (16
different brands): amoxicillin (8 brands) and amoxicillin-
clavulanic acid (5 brands). Having such high number of
brands not only confuses the customers but also for sur-
vival in this competitive market the Pharmaceutical
companies offer different sorts of promotional activities
to doctors as well as the drug dispensers.

In depth interviews
We conducted in-depth interviews with 16 dispensers,
twelve of whom were both owner and seller. Ten of the
16 informants were aged from 20 to 40 years, and the
remaining were aged 41 to 60 years old. They had com-
pleted secondary (5), higher secondary (8), graduate (1),
and post graduate (2) education. Among them there
were retailers (13), government health care providers (2),

Fig. 1 Status of antibiotic dispensers in the study area

Fig. 2 Formal and informal drug outlets
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and grocery shop keeper (1). Three informants were fe-
male and the rest (13) were male.

Themes
The findings from the qualitative interviews are presented
within the following themes: i) Selling practices; ii)
Sources of knowledge about medicine and the influence of
promotional activities; iii) Knowledge about antibiotic use
and antibiotic resistance; iv) Selling incomplete courses of
antibiotics; v) Selling practices of branded antibiotics; vi)
Dispensers’ instructions provided with dispensed medi-
cines; vii) Enforcement of rules and regulations; viii) What
steps should be taken to improve use of antibiotics?

i) Selling practices
All (n = 16) the informants narrated that they can run
their business without facing any legal barriers. Medicines,
including antibiotics, are generally dispensed without a
physician prescription from their outlets. According to the
respondents, antibiotics are sold based on the health con-
cerns and visible symptom of the customers. Additionally,
they also get specific requests for an antibiotic when
shown an empty blister pack by the customer or they
mention a preferred brand name. Dispensers provide the
drugs that they expect the patient wants and needs. If they
do not provide medicines according to the customer de-
mand, they will leave the shop and go to another seller
and this will adversely affect their business. Informants
stated that most of the people ask for antibiotics without
prescription. Young people reportedly come to buy medi-
cines without any doctor’s consultation comparatively
more often than elderly people.
One respondent mentioned, “Customers buy medicines

along with antibiotics without physician prescription and
they know well that if they consume antibiotics, they will
be cured from illness very easily. Thus they want to con-
sume antibiotics for simple illness without a doctor’s pre-
scription.” (Informant- Age: 38, Sex: Male, facility:
private business)
Another informant noted, “Some customer purchases

medicine two times with a prescription, and later they
have a tendency to buy medicines without prescriptions
based on previous experience.” (Informant- Age: 35, Sex:
Male, facility: private business)
Dispensers pointed out that they generally accept

returned unused medicines, including antibiotics, from
known clients. Customers consider antibiotics are costly
medicines compared to others, and they prefer to return
leftover antibiotics to dispensers. They are inclined to
accept their sold medicines back after checking the blis-
ter pack condition and expiry date. In case they are in
an acceptable condition, they exchange them for other
medicines or refund, as a means to maintain good

relationship with the customers. Thus, they resell
returned drugs to other customers without any financial
loss.
One informant narrated, “Sometimes people come to

return sold medicines, including antibiotics. I have no
option other than taking these back and I have to return
the money to maintain good relationship with the cus-
tomers.” (Informant-Age: 46, Sex: Male, facility: private
business)
Another informant stated, “Based on the good terms I

have with a customer, I sometimes take back the sold
Ciprofloxacin because the customer pretends to me that
they have been fully cured from the disease.” (Informant-
Age: 38, Sex: Male, facility: private business)
A third said, “I have to take back sold medicines from

customers, otherwise they will be disappointed.” (Inform-
ant-Age: 58, Sex: Male, facility: private business)

ii) Sources of knowledge about medicine, and the influences
of promotional activities
Informants stated that often they start their pharmaceutical
business with little knowledge about medicines. Their
source of information is primarily from the representatives
of the pharmaceutical industry. They usually acquire their
knowledge about the medicines from drug information leaf-
lets, brochures, treatment guidelines and medicine director-
ies provided by different pharmaceuticals companies. They
also receive different types of financial incentives from the
industry, such as special discounts to sell a particular prod-
uct, financial incentives, gift boxes, and invitations to attend
commercial medical education sessions. They are also in-
formed about new medicines through pharmaceutical rep-
resentatives, and through the internet websites of different
pharmaceutical companies. The informants also become
acquainted with medicines by observing what physicians do
for various clinical syndromes. They also learn about medi-
cine from short course training provided by the Ministry of
Health & Family Welfare (MoFW), and pharmacist train-
ing. Further, they may participate in dissemination meet-
ings or seminars arranged by pharmaceutical companies
with the aim to increase their sale.
One informant narrated, “I gathered knowledge about

medicine from my 8 years’ job experience in medicines
shop. At that time, I asked other colleagues about appli-
cation of prescribing drug. I also learned about selling
medicines from sales representative.” (Informant- Age:
38, Sex: Male, facility: private business)
Another respondent stated, “It is difficult to get an

idea about all medicines nevertheless I have followed
working experience with this business and observe how
doctors prescribe.” (Informant- Age: 35, Sex: Male, facil-
ity: private business)
The informants stated the influence of pharmaceutical

representatives and advertisers contribute to
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inappropriate sales of antibiotics. Pharmaceutical com-
panies regularly arrange dissemination meetings, confer-
ences, and seminars of their products for local drug
dispensers in order to increase their sales in the rural
markets. Area managers and medical representatives
conduct these sessions. Retail drug outlets are visited on
a daily basis to get drug orders by company representa-
tives. They influence dispensers to make larger orders of
their medicines with antibiotics: for example, if they pur-
chase five boxes of a certain drug then the additional
one box of medicine and antibiotic is given free; or they
may receive monthly credit in order to achieve their sell-
ing target.

iii), Knowledge about antibiotic use and antibiotic
resistance
Informants stated that antibiotics are effective for differ-
ent diseases and it helps people to recover quickly from
their illness. They often use antibiotics to cure high
fever, cold, cough, acute watery diarrhea, skin disease,
accidental injuries to cure wound and infections, and
any kind of post-surgical infections that are not cured by
common drugs. Drug sellers are repeatedly recom-
mended by the pharmaceutical companies antibiotics
like Azithromycin for high fever, respiratory tract infec-
tions (RTI), skin and soft tissue infections. Antibiotics
help in ‘preventing ability’ inside the body to protect it
from germs. Informants also explained that beside bene-
fit from antibiotics also causes side effects for instance
dizziness, feeling weak, diarrhea, vertigo, and allergy.
One respondent pointed out, “I observed antibiotics

are recommended by other colleagues of our drug store
e.g. Ciprofloxacin, when high fever is not managed by
paracetamol.” (Informant- Age: 20, Sex: Male, facility:
private business)
Another informant said, “I have no profound insights

about antibiotic use and antibiotic resistance, so what I
do is to copy how doctors prescribe antibiotics.” (Inform-
ant- Age: 58, Sex: Male, facility: private business)
One drug seller mentioned, “In my consideration,

paracetamol works for fever, and antibiotics work to add
to the strength of the body to kill the germ.” (Informant-
Age: 55, Sex: Male, facility: grocery shop)
Another drug seller narrated his knowledge on anti-

biotic use as “Antibiotics are the medicines which are
used for 6-7 types of diseases.” (Informant- Age: 46, Sex:
Male, facility: private retailer)
When asked about the meaning of the term “antibiotic

resistance”, the dispensers had varied responses. They
mentioned that if the wrong doses of antibiotics are pre-
scribed for different illnesses, these antibiotics may not
work in the human body if used for a long time. Accord-
ing to another informant’s observation, if antibiotics are
not completed according to the prescribed durations, it

will not able to kill the germ, the germ will persist in pa-
tient’s body and they will be affected by the same disease
again, then the antibiotics need to be changed, and
stronger antibiotics are needed that are expensive, and
the treatment time will become longer.
Informants also narrated that when first and second

line antibiotics are not effective then they recommend
third or fourth line such as Cephalosporins or Quino-
lones. Due to the availability of these drugs and for
higher profit margin the drug sellers are also inclined for
marketing these antibiotics.
One informant stated, “Many customers do not con-

sume all dispensed antibiotic pills when they feel better
from illness, and when they are affected again after a few
days, then they consume the remaining antibiotic for a
second time but now they don’t feel cured. This time that
antibiotic is not working in their body and this situation
is called antibiotic resistance.” (Informant- Age: 42, Sex:
Male, facility: private business)
Another informant said, “My customer alleges that anti-

biotics have a strong role to recover illness quickly and on
the other hand it shows some toxicities i.e., weakness, loss
of appetite, affects liver & kidney. But I have no clear idea
if it has any association with antibiotic resistance or not.”
(Informant- Age: 40, Sex: Male, facility: private business)

iv) Selling incomplete courses of antibiotics
Informants cited that they regularly sell incomplete
courses of antibiotics to their customers, as customers
have limited financial capacity. They stated that first
people want to start with minimal dosage and if they see
good response are hesitant to go for remaining dosage of
antibiotics. In that case they do not need to spend a
large amount of money at one time. Informants also sell
incomplete doses of regimens for maintaining good
relation with familiar customers, and thereby helping to
ensure that the customer comes back again in future to
buy antibiotics and other medicines.
One informant stated, “I have to sell incomplete doses

of antibiotics to maintain good relationship with the cus-
tomers. If I don’t sell incomplete doses then customers
will purchase from another drug store, as a result I will
lose the customers and income, so for surviving with the
business I sell incomplete doses of antibiotics.” (Inform-
ant- Age: 48 Sex: Male, facility: private business)
Another informant said, “It is a village area, people

are not financially solvent. I suggest and sell them antibi-
otics for 3 or 4 days. Meanwhile, if they feel better, they
do not want to continue even for these 3 to 4 days, and
they stop sooner.” (Informant-Age: 56, Sex: Male, facility:
private business)
Another respondent stated, “I saw many people do not

follow doctors’ recommendation regarding antibiotics.
Suppose someone needs to take a seven days course, but
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s/he buy it for three days, and after three days if s/he re-
covered then s/he does not buy the rest.” (Informant-
Age: 48, Sex: Male, facility: private business)
Informants said that they usually recommend anti-

biotic doses based on age, body weight and severity of
illness, as well as their own experience. They provide an-
tibiotics for upper respiratory tract infections which are
often viral, and for which they should not be providing
antibiotics. They stated that they do not have good
knowledge of the correct dose. Further, their selection of
the recommended duration of treatment varies and is in-
consistent: some of them prefer to recommend a 7-days
course, and others suggesting a 3 to 5-day course for the
same illness.
One informant explained, “If a patient suffers from

fever, I ask the patient about how long they suffer from
fever. If customers suffer for 3-4 days, then I give an anti-
biotic; if shorter duration of fever I give them paraceta-
mol only. I suggest customer to consume antibiotics 7
days or at least 5 days.” (Informant- Age 38, Sex: Male,
facility: private business)

v) Selling practices of branded antibiotics
Dispensers mentioned that certain customers want to
purchase a specific brand or type of antibiotics for their
illness without a doctor’s prescription. Sometimes they
are unable to recall the exact brand name, but customers
express their requirements based on certain colors (cap-
sules red and tablets white), size & shape.
As a result, Amoxicillin, Ciprofloxacin, and Azithro-

mycin are sold on customers’ specific request. Because
customers sometimes show a preference about their
choices regarding certain brand of antibiotics, dispensers
respect customer desire to ensure that they come again
in future so that they do not lose the customer.
One respondent mentioned, “If a customer requests a spe-

cific antibiotic I provide the same. However, if it is not

available, I advise to take an alternative antibiotic but some-
times they do not express their interest to buy that medicine.”
(Informant- Age: 46, Sex: Male, facility: private business)

vi) Dispensers’ instructions provided with dispensed
medicines
All informants reported they provide instructions to
their customers about the dosage of the drugs they sell
and the duration of its use. Informants mentioned they
usually provide oral and written instruction to the cus-
tomers. Sometimes they cut corners of the strip with
numbers that coincide with the number of dosage they
need to take per day as a way to remember, in particular
for customers who are unable to read or write (Fig. 3).
The drug seller cuts the medicine strip edges for the

uneducated customer to remember daily dose schedule.
Medicines sold by the dispensers to the customer are
instructed on the number of pills to be taken daily, as
well as the duration, verbally and/or written on a piece
of paper. Some of the dispensers mention they also write
instructions on the package.
Dispensers suggest people to complete the antibiotic

course according to the recommendations; otherwise the
drugs will not work next time. But customers reportedly
do not always take this advice. It was observed that the
dispensers do not inform the customers about possible
adverse effects of antibiotics as some drugs can cause
nausea, rash, vomiting, diarrhea, and poor appetite.
These side effects result in customers to stop the course
prematurely. Additionally, customers do not always
share information with the dispensers about previous al-
lergic reactions to, for example, penicillins, and thus they
may purchase them again.
One informant explained, “Customers are not giving

importance to my words. Sometimes I don’t want to give
the instruction to customers because they consulted with

Fig. 3 Techniques to remember antibiotic dosage taken by cutting corners of the antibiotic strips
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a doctor or relatives who are more experienced compare
to drug sellers like us.” (Informant-Age 38, Sex: Male,
facility: private business)
Another seller narrated, “I usually give prescription

and instructions to the customer in relation to consuming
medicines. I explain to the rural women that they should
complete full course of antibiotics, but they don’t under-
stand.” (Informant-Age 56, Sex: Male, facility: private
retailer)
Informant stated, “I don’t bother asking to the customer

about diseases as it is not my business. My responsibility
is only selling medicines, not to provide instructions to
the customers. I give verbal instructions to the customers
because I am not a doctor, so I can’t give written instruc-
tions.” (Informant-Age 35, Sex: Male, facility: private
business).

vii) Enforcement of rules and regulations
There are specific guidelines on how to prescribe or dis-
pense antibiotics in Bangladesh. However, in rural areas
where there is often no access to expertise and diagnostic
tools it can be challenging to follow these guidelines. Dis-
pensers stated that the “Drug Inspector” is empowered by
the Government to act as the Licensing Authority of drugs
for the purpose of issuing licenses to manufacture, store,
sell, import and export drugs and medicines. Due to
shortage of manpower within the Directorate General of
Drug Administration, it is not possible for them to inspect
all pharmaceutical dispensers at regular intervals. Infor-
mants also cited that they do not ever see any Govern-
ment authority taking the initiative to enforce the existing
rules and regulations, or concerning any prohibition or
penalty for selling antibiotics without prescription. Ac-
cording to the conditions of receiving a drug license, med-
icines should be dispensed by registered pharmacists, but
in reality no registered pharmacist is found in most of the
drug stores. Informants added that they do not ever face
any legal difficulty to run their pharmacy business, selling
medicines and antibiotics without prescription. If the
government would strictly enforce the regulations that re-
quire antibiotics to be sold only with a registered doctor’s
prescription, dispensers would not sell antibiotics without
prescription and thus there would be less chance of devel-
oping antibiotic resistance. However, this would also
create access challenges for people who really need the
medicines.
One respondent mentioned, “Recently, the High Court

of Bangladesh ordered that prescriptions should be either
printed or handwritten in capital letters. However, this is
not followed in most instances. Yesterday, I saw one pre-
scription which I didn’t understand. If we obey the rules
and regulations and follow in all cases, then the inappro-
priate selling of antibiotics in Bangladesh will be

changed.” (Informant-Age: 35, Sex: Male, facility: private
business)
Another narrated, “I think some pharmacy store-

keepers know the rules of selling drugs and some don’t,
however, none fall the regulations strictly. They just sell
and want to make profit by selling medicine to the cus-
tomers” (Informant-Age: 38, Sex: Male, facility: private
business)
Informants stated, “I sell a variety of different grocer

products (rice, oil, biscuit, and spices) including some
drugs along with antibiotics from here. I am now doing
this business to support my son’s education expenses; ac-
tually, I have no idea about rules and regulations of our
country about selling medicines. Nobody informs me
about this. I just sell different medicines with a view to
help the local people, because they ask medicines from
me as well.” (Informant-Age: 58, Sex: Male, facility: pri-
vate business)

viii) What steps should be taken to improve use of
antibiotics?
Informants suggested several steps that should be taken
to improve the appropriate sales of antibiotics:

– Provide training to pharmacy drug storekeepers and
village doctors on correct procedures for ensuring
appropriate antibiotic sales.

– Conduct awareness campaigns for community
members in order to raise knowledge on the proper
use of medicines and antibiotics within the
community. Print and electronic media can play an
important role in disseminating information among
the population.

– Engage local leaders and key institutions - for
example, members of parliament, concerned
ministries, and regulatory authorities - in awareness
campaigns to make them effective. Such awareness
programs need to be conducted on an ongoing basis
in order to ensure that people will learn and then
change their current practice.

– Instead of consuming antibiotics, use traditional
medicine for upper respiratory tract infections, like
‘TULSI LEAF.’ Herbal medicines can be an
acceptable and also effective alternative to treat
cough and cold.

Discussion
This study investigated antibiotic dispensers’ perspec-
tives on antibiotic access and use in a rural setting of
Bangladesh, both licensed and unauthorized private drug
sellers as well as public health facilities participated in
the research. Although the National Drug Policy (2005
and 2016) prohibits antibiotic sales without a prescrip-
tion from a qualified doctor, this is ignored by the
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dispensers due to lack of monitoring by the drug regula-
tory authorities, financial incentives, and limited aware-
ness and knowledge of the risks of unnecessary
antibiotic use.
This study reveals a high degree of inappropriate anti-

biotic dispensing in the study area, in terms of both selling
antibiotics without a proper diagnosis or a prescription,
and the provision of incomplete antibiotic regimes in
terms of dose or duration. Financial constraints are the
major impediment to health-seeking behavior from formal
health care facilities. Patients prefer to go to drug outlets
where they can get the medicines just by explaining their
health problems, without any laboratory diagnosis or a
prescription. This results in antibiotics being sold without
proper instructions, and with an increased likelihood that
they will have an incorrect dose and treatment duration.
Interestingly we also found that unused drugs are taken
back by the drug sellers and resold, which may be an im-
portant health risk as the condition of the drug is uncer-
tain. This is not considered good pharmacy practice.
Inappropriate antibiotic use and widespread selling

without physician prescription is common in many
LMICs [27–29]. But this is also common practice in
some higher income countries like Spain and in eastern
and southern Europe [5, 29]. Non-prescription sales of
antibiotic is due to a complex interplay of various
drivers, like: knowledge of antibiotics and infectious dis-
eases by dispenser and customer, financial issues of both
drug dispensers and consumers, paucity of treatment
guidelines for antimicrobial use, and lack of enforcement
of the regulations [27–29]. To break this pattern we
need to focus on multifaceted and multilevel, tailored in-
terventions that are sustainable without too much add-
itional costs [27]. A study conducted in Thailand to
promote and sustain good prescription practices espe-
cially with regards to social norms was an important
achievement, which subsequently promoted nationwide
expansion. The program is organized on two levels: a
network of multidisciplinary groups (i.e. local partners)
at the health-care delivery level, and in subsequent this
team collaborated with policy-makers, academics and re-
searchers from national health agencies and universities
to form central partners [30].
In our study area, 155 out of 278 (51%) unlicensed retail

drug shops are running where antibiotics are sold by un-
trained or poorly trained drug store owners. We did not
identify any graduate pharmacists in any of the 301 anti-
biotic dispensing outlets that we located. Most of the drug
shops are run by individual owners with limited expertise,
which leads, for example, to improper storage of drugs.
This is a violation of Bangladesh’s drug policies 2005 and
2016. There is no one to monitor or enforce this because
of the limited work force of the DGDA [6, 8]. This makes
an opportunity for the drug industry to become the main

source of information for those sellers [8, 9]. Selling in-
appropriate course of antibiotic or shortened treatment
regimen for instance a day or two is observed quite fre-
quently in the study area by the drug dispensers which is
very critical to human rights, code of ethics and the health
section. Their primary interest is to sell drugs, including
antibiotics, and to make profits. Absence of qualified
sellers in pharmacies has also been reported in Vietnam,
Sri Lanka, India and Pakistan [1]. It was seen in Palestine
that community pharmacy operations were more
business-oriented than health services [1], so the findings
from our study corroborate what has previously been
found elsewhere in South and South East Asia .
The sellers are influenced by promotional offers of the

pharmaceutical companies to sell more medicines, in-
cluding antibiotics [22, 23, 25]. The pharmaceutical
companies are also their main source of information.
The drug sellers are deeply embedded in the local com-
munity and culture, and they provide low-priced services
and are, for many, the first point of contact for health is-
sues [23]. They regularly dispense incomplete courses of
antibiotics to financially comprised customers instead of
recommended courses, in order to maintain a good rela-
tion with them for future business [22, 23, 25]. Client
simulations studies showed that 78% of pharmacies in
Saudi Arabia, 87% in Syria, and 94% in India sell antibi-
otics without a prescription, a percentage that increases
further when the client simulators insisted on buying an-
tibiotics [2]. It was revealed from the study that the most
frequent reason for buying antibiotics was acute upper
respiratory tract infections, which are usually self-
limiting [2] Additionally, due to lack of good diagnostic
facilities in the rural Bangladesh, the pharmaceutical
representatives take further advantage to train the shop
owners how to treat empirically rather than utilizing an
evidence based when selling their drugs [22, 23, 25]..
The reported high percentage of non-prescribed sales

of antibiotics is worrisome, given its association with un-
necessary use, too short courses and inappropriate drug
and dose choice, and subsequently, the development of
antibiotic resistance [31]. We found that the drug sellers
had some knowledge about antibiotics but were not
aware about the term “Antibiotic Resistance”. Both
sellers and patients believe that antibiotics facilitate
prompt recovery from illness, and therefore rely on anti-
biotics as compared to others drugs [22, 23, 25]. There-
fore access to antibiotics for patient is considered to fill
in a perceived need and therefore it will be challenging
to change the behavior [23, 27].
Regulation is crucial to safeguard access to antibiotics,

but a transition towards such regulation needs govern-
mental commitment and improvements in health systems
that are not possible in many countries [27]. Routine
monitoring (inspection and checking process) of the local
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drug dispensers outlets by the drug regulatory authorities
appears to be superficial and is hardly ever done in the
rural settings like Matlab [18, 23]. We did not detect any
penalties given to sellers for selling antibiotics without fol-
lowing a qualified doctor’s prescription. In the study areas
antibiotics are even available in some grocery shops where
no monitoring will ever be conducted. As there is a lack of
enforcement of the regulations, self-medication is possible,
and this is viewed as more economical and convenient by
many customers than consulting a health professional [2].
Thus routine monitoring / inspection of drug regulatory
authorities is essential to improve the situation in combin-
ation with public awareness campaigns. Studies from
Vietnam, Laos and Palestine highlighted the need for the
enforcement of regulations at community pharmacies [1].
Ban of over-the-counter sale of antibiotics has been imple-
mented in Chile with the aims of improving optimal use
of antibiotic among consumers and prescribers [32].
Other evidence also suggests the need for the training of
dispensers as well as improvement in dispensing practices
in community settings [1]. Evidence suggests that if the
sellers take a few minutes to consult the patients about
the importance of completing the dose, this could be an
effective intervention. Direct education of patients also
improved antibiotic compliance and decreased use of
unrestrained drugs in Peru [33] Concerted and consistent
efforts can successfully educate the community people
that antibiotics are a precious and finite natural resource
that should be conserved rather it should not be used to
treat viral infections [34, 35]. This will allow patient-
centered decision making about antibiotic treatment,
where patients and doctors can balance confidence that a
complete and lasting cure will be achieved against a desire
to minimize antibiotic exposure [32, 34]. Reducing un-
necessary antibiotic use is therefore essential to mitigate
antibiotic resistance [34, 35]. Dissemination of, Education
and training incentives to health-care providers such as
prescribers and dispensers in the community have been
recommended on appropriate use of antibiotics to contain
resistance [33]. A program on optimal use of antibiotic is
to be adjusted to local context to help with treatment de-
cisions and to help the community pharmacists make
good decisions about antibiotic dispensing [36]. More
such studies are needed on how to balance the effects of
specific interventions on individual health versus increas-
ing the resistant bacteria population [27–29].

Strengths and limitations of the study
This study is part of a multi- centered observational study.
As the study was conducted in rural setup of Bangladesh,
we expect that the findings will be relevant to antibiotics
sales in other socially and culturally similar areas of
Bangladesh. Although there are number of antibiotics
widely available in this study area, we considered five

essential antibiotics in order to compare data with other
sites, and thus we may have missed some locally relevant
antibiotics. We selected informants for in-depth interview
proportionately from three hundred and one located pri-
vate and public drug outlets, this has likely imbalanced the
ratio of interview between them. Since interviews of the
drug dispensers were only possible when the shops were
open at the same time customers also visit this might have
interrupt the flow of discussion.

Conclusions
The findings from this study indicate that sellers are heav-
ily influenced by the drug industry to sell antibiotics des-
pite the customers are not always in need. However, the
drug authority need to enforce on drug sellers that drugs
like fluroquinolone not to recommend as first line therapy
for uncomplicated urinary tract infections due to the de-
velopment of resistance specially Escherichia coli [37, 38].
The dispensers are not sufficiently trained for proper

dispensing of antibiotics, which results in poor instruc-
tions provided to customers and also the potentially risky
practice of taking back leftover sold drugs for future sell.
All these factors result in widespread misuse of antibiotic
in the study area, and consequently the emergence of anti-
biotic resistance. Improving this situation would require;
strengthening the regulatory process by the Directorate
General of Drug Administration Bangladesh, close super-
vision by the relevant authority, provision of reliable infor-
mation to drug sellers that is independent of the
pharmaceutical industry, and promoting awareness pro-
grams both for the community and for drug dispensers to
increase understanding of antibiotic resistance through ef-
fective communication, education and training.
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