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1 ABSTRACT

Background Antimicrobial Resistance (AMR) is one of the major global health problems. The
indiscriminate use of antimicrobial medicines has led to the development of resistance among
various microorganisms. The growing resistance compromises the effectiveness of medicines and
the WHO declared that controlling AMR is a top priority for global health. Bangladesh is a low-
middle-income country, but despite the improved healthcare indicators, infectious diseases remain
a prioritized public health problem. Shortage of physicians within the country, force patients to
look for healthcare services from facilities without the supervision of qualified medical personnel,

including retail pharmacists.

Method A qualitative study design was employed to explore retail pharmacist’s perceptions and
awareness regarding AMR, their challenges at work and their preference for antimicrobial

medicine when used for patient’s treatment.

Findings Twenty-four individual interviews of retail pharmacists in Bangladesh were conducted.
The retail pharmacists described their motivations and challenges in their profession. They
demonstrated a wide range of knowledge and concerns regarding AMR in Bangladesh. According
to them, broad-spectrum antibiotics are frequently used, despite being a well-known cause for
AMR. Old prescriptions, self-medication, lack of regulations and the easy availability of
antimicrobial medications, were key factors which contribute to the misuse of antimicrobial
treatment, found in the study. The pharmacists meant that these issues need to be addressed

properly to control the AMR situation.

Conclusion Knowledge and practice gaps among retail pharmacists and patients were identified in
this study. Although, the pharmacists understood the reasons of the development of AMR, a need
to understand the long-term impact is essential. Introducing proper knowledge of AMR in the
pharmacists’ education, need to balance information provided by the pharmaceutical
representatives and Internet, and this would be beneficial to control AMR. Innovative programs
like “‘Model Pharmacy’ should be introduced to raise awareness in society.
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4 BACKGROUND

4.1 UNDERSTANDING ANTIMICROBIAL RESISTANCE

Antimicrobial is a chemical substance and it has distinct chemical and biological properties which

make it ideal agents to work against infectious disease (1).

Antimicrobial resistance (AMR) is when microorganism able to survive and reproduce in the
presence of an antimicrobial medicine (2). AMR is generally known as drug resistance (3).
Clinicians, researchers, and health professional have identified AMR as one of the greatest
challenges of global public health (4). Development of AMR is a natural process but there are
various factors contributing to the development of resistance among microorganisms (4-6). Drug
resistance was first recognized in the early 1940s after the discovery of the first antimicrobial
agent, and despite many organizations’ effort, the problem continues to evolve faster than the

previous decade (7).

4.2 IMPACT OF ANTIMICROBIAL RESISTANCE

AMR has appeared as one of the major global health problems of the 21% century and threatens
the effective prevention and treatment against infectious diseases caused by bacteria, parasites,
viruses, and fungi, which become less susceptible to the common medicines that are used to treat
them effectively (8). Excessive and inappropriate use of antimicrobial is considered as one of the
most important causes for the development of AMR (9-11). Due to AMR, the first line of
antimicrobial medicine loses its effectiveness against infection problem, patients need to move
towards the second or third line of medicine which are three to 18 times more expensive and
showing more side effects, and even these medicines do not show expected results (12-14).
Without effective antimicrobial medicine, various medical treatments like cancer chemotherapy,
major surgery, organ transplant, and diabetes management may become less successful and the
situation will lead to increased disease burden and high medical expenditure for the long term (12-
14). The antimicrobial resistance is putting the gain of the millennium development goals at risk
and endangers the objectives of the Sustainable Development Goals (SDG) (5, 8). That is why
controlling antimicrobial resistance is one of the top priorities for the World Health Organization
(WHO) (12).



According to the WHO, AMR causes 700,000 deaths annually around the world. The death toll
will increase sharply in the coming decades, and it could reach up to 10 million deaths per year by
2050, staggering one person will pass-away in every three seconds (8, 14, 15). By 2050, AMR will
be responsible for most deaths compared to other leading causes like cancer (8.2 million), diabetes

(2.5 million), road accidents (1.2 million), if AMR progresses at the current rate (15).

AMR not only impacts public health, but also creates long-lasting impact over global economy by
reducing the effectiveness of medication, resulting chronic illness and increased cost for treatment
(16). If the situation is not reversed and no new antimicrobial treatment discovered, to control
resistant infections, by 2050 the world will suffer around 100 trillion USD economic loss due to
AMR, based on World Bank group prediction (5, 17). People living under poverty around and in
Low and Middle Income Countries (LMIC) are expected to be hit hardest (17). By 2050, the world
will suffer 2 to 3.8% global Gross Domestic Product (GDP) loss, but it could exceed to 5% for a
low-income country (17). This condition could push up to 28 million people towards poverty and

that will make it hard to reach the SDG goals to eliminate extreme poverty by 2030 (6, 8, 17).

AMR also affects animals and agriculture development. In many places, antimicrobial medicine is
overused for agricultural purpose without professional oversight (14, 18). It is predicted that by
2050, there is a possibility of decrease in global agriculture production by 7.5%, and creating a
food scarcity for the growing population (17). Antimicrobial medicine used in agriculture field
finds a way in the human body as a portion of food, which has the potential to develop AMR (14,
19).

Insufficient investment in public healthcare in many countries makes it hard to track and control
the misuse of antimicrobial medicine. There is a clear relationship between the amount of
antimicrobial medicines used and the development of microbial resistance (19-21). Resistance
against commonly used antimicrobial drugs is remarkably high in countries where those are not
restricted for use (21). WHO reports that in LMIC, prescribers have a lack of knowledge on the
proper use of antimicrobial and around 80% of medicines are used for out-patients rather than in
hospitals (12, 22, 23). A study done by Proceedings of the National Academy of Sciences , shows
that consumption of antimicrobial medicine increased 65% for last the 15 years and it is projected
to grow another 200% by the end of 2030, which is driven by the misuse of antimicrobial medicine
in LMIC, based on the sales data for 76 countries (17, 24).



Poor hygiene and malnutrition lead to increased transmission of resistant strains of
microorganisms from one patient to another with a high density of residence in LMIC (10, 25).
The spread of resistant microorganisms among humans mostly occurred in the community rather
than healthcare facilities (8, 11). Though some LMIC has prescribing guidelines for antimicrobial;
a large number of prescribers do not follow it due to various factors such as, receiving economic
incentives from pharmaceutical companies, fear of poor health outcome, and the desire to meet the

patient’s demand (26).

The overall risk of emergence and spread of AMR in South East Asia (SEA) is the highest among
the other WHO regions (12). Poor implementation of regulations, lack of qualified healthcare staff,
insufficient health education, self-medication and inappropriate prescribing contributed to the rise
and spared of AMR in these countries. Each year, approximately 14 million deaths occur in SEA,
among these 6 million or 40% are due to infectious diseases and it contributes to 42% of the total
disability-adjusted life years (DALYS) lost (12, 27, 28).

4.3 WORLD HEALTH ORGANIZATION RESPONSE FOR ANTIMICROBIAL

RESISTANCE
World Health Organization (WHO) is the responsible technical organization that acknowledged
AMR as a global public health problem for the last 60 years (13, 14, 29). The organization was
encouraging its member states to introduce essential healthcare policies for rational use of
medicines and also emphasizing a number of factors to contain the spared of resistance strain of
microorganisms (5, 13).

WHO continually raise the agenda to control AMR in various world health assembly, including
2001, 2008 and 2010 (7, 13, 14). By 2013, WHO developed the draft action agenda to control
AMR based on a survey performed in 133 countries (5). During the survey, WHO reviewed the
practices for antimicrobial medicine of the member states and built a set of recommendations. By
2015, WHO approved a global action plan to combat against AMR with five main objectives (14);
among them, WHO gives priority to buildup awareness among people, improve the surveillance,
optimize the use of antimicrobial and sustainable investment for new medicine and diagnosis tools

for fast and accurate identification of infectious diseases (12, 14).



Despite various efforts, WHO is unable to comprehend the whole situation in SEA due to weak
surveillance systems at place and circumstance makes it difficult to estimate the extent of AMR
over the region (25). Bangladesh is one of the 11 countries in the WHO SEAR (World Health
Organization, South-East Asia Region) (12, 25).
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life expectancy rose to 71 years (32-34).

Bangladesh with estimated total population of 162.5 million with a density of 1077 inhabitants per
square kilometer (35). Currently, the country is undergoing economic transition from low-income
country to middle-income country, thus a rapid urbanization is been taking place (35). Previously,
more than 60% people lived in the rural area and rest in the urban area, but by the 2030 situation
will be reversed where more than 60% will live in the urban area (35). This indicates that the
annual growth for the city population is about 3.4%, whereas the average population growth for
the whole nation is 1.2% (35).



It is estimated the total population in the capital and biggest city of the country, Dhaka is around
18 million (33). Due to the rapid urbanization, most of the migrating rural people end up in the
city slums and make it one of the densely populated areas in the country with an estimated
population of 205,415 per square kilometer, which is almost 300 times denser than the rural
averages (35). In the slums, low levels of hygiene and sanitation contribute to a high prevalence
of the infectious diseases. People in the slums are mostly uneducated and involved with laborious
work (26), which make them a vulnerable group of population in the country in terms of looking
for health care services that they need (36). Due to absence of proper education and financial
capacity, they go to the local pharmacists or street vendors for their health checkups (30, 32, 36).
Though the local government has been providing primary health-care services to poor people, it

has been unable to meet all their needs and demands adequately (35, 36).

Health and education sector of the country are underfunded compared to the other neighboring
countries. The government spends about 2.6% and 2.5% of the total GDP in the health and
education sector respectively (36, 37). Due to the shortage of governmental funding, the
Bangladeshi people depend on out-of-pocket (OOP) payments, which is the main source of
healthcare spending (38), and 64% of the total healthcare expenditure is estimated to come from
OOPs. This is twice the global standard figure of OPPs and a large proportion of OPPs is spent on
medicines (38, 39). Limited access to health insurance or no insurance for ordinary people and
unexpected high OOPs payments trigger asset depletion, indebtedness, and prevent people to look
for necessary health care services when needed (36, 39). An estimation shows that the poverty rate
increases by 3% per year due to high OOP expenditure (39). A study shows that due to the inability
to the cover the medical expenses, 38% of people in Bangladesh do not seek treatment despite
sickness (38). People who are unable to afford healthcare expenses try to remain without treatment
or they look for treatment from the unqualified personnel (40). The existence of unqualified
healthcare providers is deeply rooted in the local culture and serve as a bridge between the

community and the health care services, especially for underprivileged people (39, 40).

Like all other countries, the pharmaceutical industry is a vital part of the healthcare sector and
without them, countries would be unable to achieve their goal against the health-related problem.
In Bangladesh, the National Drug Policy was in 1982 instrumental in improving the supply of

essential medicines at an affordable price, while maintaining global standard and it triggered the



development of the local pharmaceutical companies, which produced an overflow of the generic

medicine production within the country (41-43).

4.5 ANTIMICROBIAL RESISTANCE SCENARIOS IN BANGLADESH

After independence, the country has initiated various policies to improve the healthcare system
but within the policy, there was nothing mentioned about the AMR issue (44). A number of
research projects have been conducted in Bangladesh to identify the extent of AMR. According to
a study done by a Dhaka-based green Non-Governmental Organization (NGO), it was found that
56% of antimicrobial medicine prescribed for patients in the capital, was not working properly
against the existing infectious disease (44, 45). The results reveal that common microorganisms
already have developed resistance against a number of antimicrobial medicines. Another study
uncovered that around 78% of the gut bacteria are resistant to multiple antimicrobial drugs and
among them, E. coli was predominant (46). E. coli showing resistant to some commonly used
antimicrobial agents e.g. erythromycin (97%), followed by tetracycline (71%), ampicillin (67%),
azithromycin (54%), and cefixime (44%) (46). Due to the lack of awareness, both prescribers and
patients often prefer antimicrobial medicines for infectious diseases, which could be easily
treatable by general medicine; which resulting in antimicrobial turning into a silent Killer (47).
Another reason for medicine abuse is due to the poor interaction between physicians and patients
and very short meetings of 54 seconds on average in a Bangladeshi study (48). Another study
showed that physicians with an average of 11 years of experience liked to prescribe antimicrobial
medicine in 60% cases based on the symptoms of the patients, rather than the microbial sensitivity
test (48). The culture test for microbial sensitivity is not available in many areas and in some cases,
it becomes too expensive for patients to bear during the treatment (6). Multiple antimicrobial
medicines are prescribed for patients with infectious conditions by physicians in 25.4% of all cases
(6), and 48% of antimicrobial medicines are purchased for a single day's dose, and both these cases
lead to abuse of medicine (49, 50).

Children are the ones who are the most affected by inappropriate antimicrobial medicine
prescribing within the country. One study showed that children under 2 years old consume more
than 10 courses of antimicrobial medicine per year on an average which is worryingly high

compared to global standards (6).



In Bangladesh self-medication is a continuous problem. Due to the easy excess to the medicine
and lack of proper knowledge, people prefer self-medication (31). Due to the inadequate policies
and monitoring system, in Bangladesh a wide range of medicines are available, which are legally
available with a prescription (51). It was found that, the people from Bangladesh (22.5%) has more
tendency for self-medication than India (18%), Vietnam (12%) (52), and the highest purchased
self-medicated antimicrobial medicine were metronidazole (50.4%) followed by azithromycin
(20.8%), ciprofloxacin (11.5%), cefixime (10.4%) and tetracycline (7.5%) (53).

4.6 RETAIL PHARMACISTS CONTRIBUTION TO SOCIETY

Bangladesh is one of the 58 crisis countries facing health care personal deficiency declared by
WHO, however this situation has given little importance in national health policies (40). The
number of qualified physicians and nurses available is 52 and 73 respectively for per 100,000
populations, which is low compared to other LMIC (40, 54). A large percentage of people live in
the unplanned urban and rural area, where affordable primary care and healthcare personnel are
most scarce and thus, patients move go to the ‘village doctors’ or pharmacists looking for treatment
(54, 55). There were around 120 so-called ‘village doctors’, without medical education and 110
salespeople at retail drug outlets providing treatment per 100,000 population, which makes it about
2.5 times more ‘village doctors’ and 2 times more pharmacist than physicians (40, 54-56). At the
same time, getting in touch with the retail pharmacist is more convenient, time-saving and cheaper
than a doctor's consultation (57). Also, retail pharmacy operates for long hours, sometimes they
offer medicines on credit for patient’s needs (54). It has been found that for their healthcare, people
choose the government healthcare provider, private healthcare provider, and pharmacy 11%, 30%
and 47% of the time respectively (58). The pharmacist also provides additional healthcare services
besides selling medicine like - pushing injections (60%), wound dressings (63%), and vaccinations

(31%); all of which are not approved by the country health policy (59).

There are approximately 300,000 to 400,000 retail drug shops present in all around the country,
but the majority doesn’t have proper drug licenses or training about the profession (59). To
simplify the situation, more than 58.7% of pharmacies are operating without a valid license, 54%
of medicine sellers do not have any formal education, and 61.9% have never had any kind of
training before they join the profession (31). The majority of retail pharmacists learn about their



profession while they are working under physicians (40%), or learn from senior pharmacists (38%)
of the establishment (54).

4.7 EDUCATION OF PHARMACISTS

Pharmacy Council of Bangladesh is the monitoring authority of pharmacy education and practice
within the country. Students who complete their bachelor in pharmacy program awarded with
‘A’ grade certification, and those who complete a two years diploma and three months certificate
course awarded with ‘B’ and ‘C’ grade registration respectively (60, 61). ‘A’ grade pharmacists
are allowed to work in pharmaceutical industries, and ‘B’ grade pharmacists mostly work as
technical personnel in hospitals (60, 61). ‘C’ grade and untrained pharmacists work in retail
pharmacies (61).

4.8 HOPE ISNOT LOST: ENLISTED OF ‘MODEL PHARMACY’

The Bangladesh government took part in the WHO global action plan for AMR as a member state
of the UN. Though currently, AMR incidences data were unavailable for 58 out of the 64 districts
of Bangladesh, and to improve the surveillance for antimicrobial consumption thorough-out the
country, the government has started various policies among those, the ‘Model Pharmacy’ program
is highlighted (41, 62, 63). The government understands that by regulating the practice of
pharmacists and the distribution of drugs, it would able to control of misuse of medicines. The
‘Model Pharmacy’ program is a public-private partnership program and encourages other grades
of pharmacists to join the retail pharmacy profession. During the program, the government certifies
and promotes the private pharmacy shops while shops provide better pharmaceutical services to
the residents of the area. The facility of ‘Model Pharmacy' is divided into two categories Level-1
and Level-2 based on size of the area it represents, a qualification of the pharmacist working in the

shop and the service it provides to the patients (59).

The initiative of the ‘Model Pharmacy’ program started in late 2016 and government hoped that
by later years, it would able to engage at least 150 ‘A grade’ pharmacists and 2000 ‘B grade’

pharmacists in the program and it would gradually spread around the country (64).



4.9 RATIONALITY OF STUDY

The first objective of the global action plan on AMR by WHO, is to avoid the overuse of
antimicrobial treatment, which requires healthcare professionals’ awareness and understanding
about AMR by effective communication with patients (12, 65, 66). Patients’ health education is
an important component to fight against AMR and pharmacists may play a leading role in changing
behaviors of patients with their comprehensive knowledge to build up awareness about safe and
appropriate medication practice (67-69). Studies from high income countries show that advice and
clinical role the qualified pharmacists can ensure optimal use of antimicrobial medicines (65, 70).
However, there are relatively few studies on the role of the pharmacists in controlling AMR in
LMIC (12, 65, 66, 71).

Therefore, the aim of this study is to investigate the pharmacist’s experience with antimicrobial

medicines use and their knowledge about AMR issue.

5 AIMOF THE STUDY

The aim of the study was to understand the retail pharmacist’s perceptions regarding AMR, and
their challenges at work focusing on antimicrobial medicine when used for patient’s treatment and

awareness about AMR among retail pharmacist.

6 METHODOLOGY

6.1 STUDY DESIGN

The qualitative study design was used to explore retail pharmacists’ perception and knowledge
about AMR from Bangladesh. The retail pharmacist is one of the key members of the healthcare
system and a major source of medicine for the resident of the country. Individual in-depth
interviews were used, with a topic guide to capturing the pharmacists’ views for dispensing

antimicrobial medicine to patients. It would not be possible to capture an individual’s



consciousness and thoughts of AMR with a quantitative survey, likewise unable to explain

challenges with antimicrobial medicine sells faced by the pharmacists.

6.2 STUDY PARTICIPANTS

Personnel who are working in retail pharmacy shops with dispensing medicine and provide
treatment advice to the patient were considered eligible to take part in the study. No specific
exclusion criteria were set based on the participant’s age, gender, work experience, formal training

in profession or educational background.

6.3 RECRUITING PARTICIPANTS

All the participants were asked for voluntary involvement in the study. To recruit participants for
the study, the snowball technique was applied, with the help of a local supervisor and other
pharmacists.

Participants were informed about the interview topic and data protection issue before the interview
was conducted. Participants were given the right to terminate their involvement at any time during
the interview. Participants were assured that the data will be presented in such a way, it will not
be possible to track each individual participant for their contribution to the study. After explaining

the data protection issue, the participants signed the informed consent form for the study.

6.4 STUDY PLACE

The study was conducted in the capital city of Dhaka, Bangladesh. Dhaka is economic, political,
media and cultural center of Bangladesh, with an estimation of the total population 18 million and
to support the growing population, there are various types of retail pharmacy shop around the town.
The interview was conducted in various spots of Dhaka city, including slums and major residential

areas.

6.5 DATA COLLECTION

To conduct in-depth interviews, a semi-structured question guide was prepared based on the WHO
health agendas and other studies performed for AMR mostly conducted in LMIC. The topic
covered, in semi-structured question guide, retail pharmacist’s motivation to join the profession,

challenges faced in their profession, knowledge acquired and utilization for the profession,

10



understanding antimicrobial resistant, use of antimicrobial medicine for treatment, knowledge
about dispensing policy of the country and possible action could reduce AMR.

All the interview was conducted September — October 2018 in a local ‘Bengali’ language in which
all participants feel comfortable and able to express themselves broadest. All interview was
recorded with the help of voice recorder software, after getting permission from the participants.
For analysis purpose, all audio records were then transcribed into the local language first and then
translated into the English language, and three were back translated from English to Bengali to
ensure the accuracy. No financial inducements were offered to participants.

6.6 DATA ANALYSIS

For data analysis, content analysis described by Graneheim and Lundman was followed (72, 73).
This qualitative analyzing approach was used to understand the apparent meaning of the interview.
The analysis was done by the interviewer and the supervisors together. The interviews were read
several times to become familiarized with the context and able to identify the inherent value of the
interview. Mindjet mind manager software version 2019 from the Corel corporation was used to
visualize information with flowcharts and helpful to sort out the meaning units of the interviews
(74, 75). The meaning units were condensed and coded according to the inherent meaning. Coded
units from the different interviews were collected together and filed into subcategories depending
upon the meaning. Later by combining different subcategories, the categories were formed. The
categories and subcategories were created by the discussion of the researcher and the supervisors

until agreement was reached of the headings.

6.7 ETHICAL CLEARANCE

Ethical clearance was received from the regional committee for medical and health research ethics
(REK) in Mid-Norway ref: 2018/998, after receiving this clearance an application was filed to
NSD for clearance and receive permission to conduct study ref: 61503/3 /AMS. As the data
collection was to be performed in Bangladesh, an ethical clearance application was filled to the
local ethical committee of the State University of Bangladesh and received ethical clearance ref
no: 2018-09-02/SUB/PHARM/MSN.
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7 FINDINGS

A total of 24 different grade retail pharmacists took part in individual interview. There were 5 ‘A’
grade pharmacists, 4 ‘B’ grade pharmacists, 6 ‘C’ grade pharmacists, and 9 were untrained
pharmacists. All of them were working in different retail pharmacies. The participants of the study
covered a broad variety of retail pharmacist’s backgrounds and education in the community. The
ages of the participants varied from 18 to 45 years old. A wide range of educational background
of the participants ranged from 10 to 18 years of study. The participants working experience ranged
from 1 to 29 years in the profession as a retail pharmacist. The analysis gave nine subcategories,
which were merged into three categories. The source of the illustrating quotes has been coded
based on the pharmacist’s grade, respondent’s number during the interview and working
experiences Az - 2 years’ experience (respondent two with an ‘A’ grade diploma and 2 years’
working experiences), Cz- 10 years’ experience (respondent three with a ‘C’ grade certificate and
10 years’ experience) or similar codes for respondents with ‘B’ grade certificates and untrained

pharmacists.

Table 1. Participants’ perceptions divided into categories and subcategories

Categories Sub-categories

Being a pharmacist Motivation to join the profession
Challenges faced
Sources of professional knowledge

Awareness of AMR and treatment with | Understanding AMR situation
antimicrobial medicine Common antimicrobial medicine
Treatment managed by a pharmacist

Antimicrobial medicine misuse

Control and monitor AMR situation Increase awareness

Model pharmacy concept

12



7.1 BEING APHARMACIST

7.1.1 Motivation to join the profession

The participants showed a variety of motivations to become a retail pharmacist. This was based on
their knowledge, the need of society for medical care, a wish to work in a pharmaceutical
profession despite different backgrounds, continue the family tradition to work as a retail

pharmacist, or become part in a respectable business and to help underprivileged people.

“l understand that if we are able to prepare good quality medicine that is not enough, we need
also good quality retail pharmacist so that we can hand over quality full medicine in hand of the
general people. In our country doctors prescribe medicine and patients take it. But in-between
these two of the group, there were no qualified people available in our country. For this reason,

my interest grows in this field.” -As - 2 years’ experience
Others expressed their interest in the profession, due to their family and friends influence.

“l developed an interest in this profession after my father got a stroke, | have to take over our
family business.... but I am slowly starting to learn which medicine is working for which kind of

situation. Then gradually I started to like this profession.” — C, - 5 years’ experience

Another motivation to join the retail pharmacy profession by considering, retail pharmacy is a
profitable and respectable business. And some tries to help healthcare deprived people with their

skills who are unable to receive treatment from a physician.

“I consider, pharmacy shop is a respectful and profitable business. The general public requireS

medicine every other day. ” — Untraineds - 2 years’ experience

“I came here because with this business I can help people for medical service and the same time

I could earn my living.” — C4 - 10 years of experience

7.1.2 Challenges faced

The participants face various challenges during their work. The pharmacists and the customers
may have different views for the medical services and medications. The pharmacists were
sometimes seen only as shopkeepers and not a qualified expert. In other cases pharmacists face
difficulties with long service hours for patients and sometimes problem with the price issue of the

medicine.
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“Actually, work is not problematic, but challenging. When I work .... patients consider me as a

shopkeeper. Though it is not that much problematic, sometimes it creates awkward situation....’

— Asz- 5 years’ experience

While providing treatment or selling medicines to patients, the pharmacists felt sometimes that
they were disrespected. When the pharmacists give professional advice to a patient about the
medicine or treatment, the patient occasionally took the advice negatively and did not want to

receive information from the pharmacist.

“Sometimes patients visit the shop when I tried to give them advice in replay they told me “I have
consult my problem with high profile doctor... You probably don’t know more than him...."” - As -

2 years’ experience

However, the pharmacists find the variety of activities in the profession interesting. Some retail
pharmacists find the meaning of their profession by providing basic treatment to the patients. In
some case they find it interesting to read the physician prescription and interpret them correctly;
the clients who do not have enough money to pay for the prescribed medication and the pharmacist

provide help in another way.

“It seems that the poor people who don't have enough money... I try to give them treatment.” — By

- 29 years’ experience

7.1.3 Source of professional knowledge
The pharmacists received information concerning medical treatment and medicine from various
sources, such as medical representatives of the pharmaceutical companies, from other pharmacists

with more experiences or from the internet or through a mobile application.

A meaning among the pharmacists was that the pharmaceutical representatives provide necessary

information regarding medicine.

“Who else, going to provide us this information. These people from the company visit us, whenever
a new product come into the market, and they provide necessary information...” — Cy1 - 10 years’

experience

Others relied on colleagues’ knowledge who had been in the profession for a long time, and some

consider they have learned about medicine and treatment through their experience.
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“While you are going to work in this profession for a long time, you will know that automatically.”

— Untraineds - 18 years’ experience

A view from the pharmacists was that they did not need to visit the intuition after they had
completed their studies. They meant, they could find all the necessary information over the internet
or in the book. Social website and mobile application are becoming popular for medicine-related

information and was considered as a convenient and reliable to receive relevant information.

“For medicine related information, I don’t need to contact the university. Currently, most of the

information is online based....” — As - 2 years’ experience

ITXL:

abc” is like other mobile application. It has almost all the medicine related information...” —

Untraineds 1 years’ experience

Retail pharmacists, who had completed their professional training from an institute, they
considered the training they received, provided them basic information about medicine and

profession.

“They didn’t give us a 100% idea about medicine, just basic knowledge about medicine. They also
make us familiar, with requirement and responsibility while we are going to work as a retail

pharmacist.” — Cz - 5 years’ experience

7.2 AWARENESS OF AMR AND TREATMENT WITH ANTIMICROBIAL MEDICINE

The interviews revealed a wide variety of knowledge and concerns regarding AMR in Bangladesh
among pharmacists. It seemed like pharmacists with higher education, were more knowledgeable
but they are less involved with AMR topic in the profession. However, the participants gave also
examples of great ignorance, misuse of antimicrobial medicines, poor understanding among retail

pharmacists and client’s inexperience about AMR.

7.2.1 Understanding AMR situation

There were pharmacists who considered patient’s abuse the antimicrobial in the number of ways,
like consuming medicines before needed or incomplete the course for their treatment. Pharmacists
worried that some microorganisms already have developed resistance against conventional

antimicrobial medicines and thus those medicines are not used nowadays. Others consider
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physicians are prescribing more effective antimicrobial medicines than before as conventional

medicine was not working properly.

“Antimicrobial resistance is when a microorganism develops resistance....Then we need to take
various type of antimicrobial agents. If anyone doesn’t take a full course.... The remaining
microorganism within the body, in order to protect themselves from future antimicrobial agents,
they change the lifestyle by bringing structural change. These structural change ... is

resistance...” — A1 - 2 years’ experience

“[When the] antibiotic is not working properly, doctors either prescribe higher doses or more

powerful antibiotic....” — Untraineds - 2 years’ experience

One opinion was that persons from rural area are more susceptible to development resistance
despite they complete the full course of medication as per physician’s indication due to inferior

quality medicines are mostly sold in that area.

“Even, people outside Dhaka, who complete the full course of medication will develop resistance,

due to low potency of the medication....” — A, - 8 years’ experience

There were some participants who considered AMR is not a concerned issue for them. They try to

follow the physician’s prescription when dispensing medicines to the patients.

“It is not my concern. Doctor’s chamber is not around this shop, so it is not my concern. I tried to

sell antibiotic as per doctors’ indication....” — C1 - 10 years’ experience

“Though we like to see the prescription. But if they are able to recall the name of medicine, then
we understand that patients might know about that medicine ... Besides, it is not our responsibility

to stop the sale of the medication. Also, antibiotic is not any poison, which will kill you....” —

Untrained; - 7 years’ experience

The pharmacists were less involved with AMR issue in their profession unlike in their studies.

They hardly ever discussed with other people or colleague expressing AMR.

“... I was more attached 10 this topic during my study life, then professional life. In professional

life awareness regarding this has not built up that much.” — As - 5 years’ experience
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Pharmacists deliberated, contributing factors for the development of AMR, and they were seen as
a lack of awareness, patient’s wishes for self-treatment and incomplete medicines which were

assigned for patients.

“I think that in here, the main reason for this development is the lack of our awareness. ... even if
they know this they do not care about it. Second, many patients want to perform self-treatment

without visiting the doctors, and they take antibiotic as they like....” — As - 2 years’ experience

A later impact due to AMR incidence expressed by the participants was that the treatment cost will

be increase and it will force patients to buy less quantity of medicines than indicated.

“... most of the people are going to spend a lot of money for the health care service is more

important...” — Az - 1 years’ experience

7.2.2  Common antimicrobial medicine

Broad-spectrum antibiotics like cephalosporin and macrolides are frequently used and consider
common antibiotics by the pharmacists. Patients are using the broad-spectrum antimicrobial
medicines for common infections. They do not expect or want the information for the commonly
used medicine from health professionals, due to ignorance, or both the patient and the shop keeper

do not have time for exchange information.

“Yes, sometimes they come to us looking for medication. Nowadays “Zimax 500" (azithromycin)
is a common medicine. Everyone knows about this medicine. So, they don't need our help or doctor

help when they're going to take this one....” — C4 - 10 years’ experience

The participants did have hesitation to provide multiple antimicrobial medications, regardless of
the patient’s condition and they understand this will create financial burden as well as patients will
incomplete the medication course. Sometimes patients do not like to take multiple antimicrobial
medicines even prescribed by the physician. Patients express, by taking multiple antimicrobial

medications make them physically weak.

“I never provide multiple antibiotic to patients, if a single antibiotic is not working then we moved
to powerful antibiotic.... But never these two antibiotics at the same time.” — By - 29 years’

experience
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“I think that this kind of situation is comparably low ... they took mostly single antibiotic at a time.
| think that they have a sense, that taking an antibiotic will make your body much weaker.” — A; -

8 years’ experience

7.2.3 Treatment management by a pharmacist

Pharmacists tries to recreate the physician’s prescription pattern when they recommend medicine
to the patients’ health problems. Some participants had a good relationship with physicians outside
the profession and thus they contacted with them in case of a complicated situation of the patients.
Others meant that they provide treatment to patients who are unable to get in touch with the
physician for their health problems. The patients wish for self-treatment, some case looks for

advice from the experienced retail pharmacists.

“Most of the time, I call one of my known doctor “abc”, who is really helpful to me. He works
over a hospital.... I don’t provide any treatment which I don’t understand. When I face

complications / contact him.” — Cs - 15 years’ experience

“Some time they equate medication with their doctor’s prescription... They notice medication |
provide them, the same type of medication also provides them by the doctors. They develop trust
for the medication..., so they don’t want to waste money over doctor’s check-up.”— Untraineds - 4

years’ experience

Though pharmacists provide various medical services to their patients some understand by the

profession they are not allowed to provide treatment to the patients.

“Actually, we pharmacist do not have authority to provide treatment. But sometimes do that, due

to business purpose....” — C4 - 10 years’ experience

Some pharmacists meant that physicians are commonly prescribing antimicrobial medicines to the
patients’ condition based on their previous experience, without waiting for the diagnostic tests.

“Doctors have a logic that, patients don’t want to wait for the cultural test result, or patient’s
situation might become worse if they wait for the result. For this, doctors tend to prescribe an

antibiotic based on the empirical situation.” — A4 - 20 years’ experience
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7.2.4 Antimicrobial medicine misuse

Self-treatment is common and popular among patients for different reasons. Patients think they
recognize their infectious problems and want to use the same kind of medication as used before.
They do not want to go to physicians for a health checkup, as it may be costly and time-consuming.
Another problem is that they decide themselves on how long they will continue medicines and
they usually stop taking medicines after the symptoms may have disappeared, regardless of advice
to fulfill a course of medicines. Living with poverty, may make them avoid from buying a full
course to start with, and they prefer to wait to see the effect of the first day’s treatment otherwise
they try to negotiate with the prize. Participants also meant that patients often believe that
antimicrobial medicines are suitable for the various infectious problems and help them to recover
faster from a health problem. And even in some situation the patients come with an old prescription
of theirs or prescription from another person and want to repeat that medication.

“Many people have a concept that, for any kind of disease related problem, an antibiotic is the

best treatment. If they took antibiotic they will recover faster.” — A4 - 20 years’ experience

“Over here, patients use antibiotic frequently. It is because people want to become well faster

’

from their infection problem.” — Untraineds - 2 years’ experience

“Majority people took antibiotic for their common problem. They have memorized which

medication they need for their problem...” — Cs - 15 years’ experience

Overall when the patient’s condition is not complicated, they are more likely to skip the full course

of medicine and they want to stop taking medicines as soon as they feel well.

“It depends on the patient situation... If the patient’s condition is really critical, in that case, they
will purchase full course of that medication.... but they have a tendency of taking parts of the

antibiotic course instead of taking full course at a time.” — Cz - 5 years’ experience

The pharmacists meant that literate people are showing health consciousness and tried to buy full
courses of medicines. Also, patients buy the full course of medicine when the medicines is
prescribed for a short medication courses and in case of longer medication courses they are
unlikely to buy full dose at a moment, and when patients spend time and money for physician
consultation they are more like to complete the courses.
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“For 3 days course they buy a full course, but for 7 days treatment, they usually take few antibiotics

for the first time. Later they come if their problem sustains.” — C4 - 10 years’ experience

“When patients visit the doctors with 1000 taka [13 USD] consultation fees. That time they
consider that they have invested money, so they need to complete the medicine course.” — Cs - 15

years’ experience

Some participants admitted that they sometimes share newly available medicines in the market

with patients and try to influence them to buy new medicines instead of prescribed medicines.

“Sometimes, when company representative visits us... They told us that, they have launched a new
antibiotic, which is more effective than conventional.... When patients visit us with their

prescription... we also told them there are new antibiotics in the market which might work better.’

— Untrainedy - 2 years’ experience

Another suspicion was that the pharmaceutical companies are more involved and try to influence

the healthcare sector.

“We are becoming more commercial, the doctors do not follow the patient. They follow the
company, which provides them with a financial incentive. They write the medication from that

company” — Untraineds - 3 years’ experience

7.3 CONTROL AND MONITORING OF AMR SITUATION

As AMR is a problematic issue in Bangladesh some pharmacists have tried to raise awareness
among patients during the consultation with them. They agreed that without awareness, the AMR
issue cannot be averted. The participants had a number of suggestions, which could build up
awareness, among the patients at different levels, an important role will be played by the

educational system and society.

7.3.1 Increase awareness
There is no alternative to increased public awareness. If we can spread the awareness over the
radio or TV... If we can run the program in different community or society about this, we can

develop the awareness.” — Az - 5 years’ experience
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Some participants had concerns towards the training of the pharmacy certification program for the
retail pharmacy profession and suggest improving training and education. The professional
training needs to be the longer duration and at the same time, the education background of the
trainee, who enrolled in such a program need to be checked before enrolled.

“In the case, | will definitely change the pharmacy training program. Now training last for 3
months but it is not sufficient enough to learn a different aspect of medication.” — C, - 5 years’

experience

Regarding consultation with patients about medicine or health problem, graduate pharmacists tried
to share extra information with patients, besides the information provided on the prescription, and
others did not want to make worry their clients. The pharmacists seldom or never received any
feedback from the patients about their health condition or medicines used during treatment and

made them demotivated from healthcare counseling.

“In that case, we told them about before a meal or after a meal. Sometimes we talked about a

possible interaction. ...” — Az - 5 years’ experience

However, others did not want to provide medicines related information to the patients for various

factors seemingly because of ignorance of patients and lack of knowledge of pharmacists.

“This kind of advice we don 't give them. Because in our country there are lots of self-made doctors.
They try to give a different kind of suggestion...We try to avoid this kind of situation.....” — Cg - 24

years’ experience

“... I don't give them too much information because if they hear more information, they might

become a scare or confused about their situation....” — Untraineds - 4 years’ experience

7.3.2 Model pharmacy concept

The government was previously unable to monitor retail pharmacy practice adequately, but the
government tries to improve the situation gradually, by introducing standard practice of the
pharmaceutical services, to improve the public healthcare. The new concept of introducing a
‘Model pharmacy’ is anticipated. An expectation is that the doctors might not write the

pharmaceutical company’s brand name in the future, but prescribe with the generic name of the
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medication. A properly implemented regulation to control the sale of antimicrobial medicines over

the counter, without prescriptions could be beneficial.

“For so long our government has been planning to start idle pharmacy, but due to different
problems, the government was not able to start the initiative of the ‘Model pharmacy’ program on
a pilot basis. So, later if it proves to be successful than government plan to improve its program

gradually.” — A1 - 1 years’ experience

“In our country, you can take almost 80% of all existing medicines without prescription”- B1 - 9

years’ experience
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8 DISCUSSION

The present study reveals that AMR is a known and major health problem in Bangladesh, like in
other LMICs, but it has received little recognition. International organizations have tried to
estimate AMR condition in LMICs, but due to weak surveillance and lack of policies, it is

complicated to gather prevalent data (62, 71).

Retail pharmacists are often seen as the gatekeepers of medicines (51). They stand at the interface
between physician and patients by providing the quality and appropriate medicine for the patient’s
needs. However, when they do not perform to the global standards fully, it becomes difficult to
improve the healthcare system. International organizations, such as WHO and the International
Pharmacy Federation, believe that local pharmacy services of LMIC are an underused resource
and if the professionals could contribute effectively and extensively in the public health care, it
would help the country to achieve health agendas despite facing a shortage of healthcare personnel
(76).

Even after four decades of independence, Bangladesh has given little importance over retail
pharmacists as they are considered outside of public healthcare system (61), whereas
pharmaceutical services provided by the pharmacists are well established and widely available in
high-income countries like the United States, United Kingdom, Canada, Australia, and New
Zealand and they have produced remarkably positive health outcomes within these countries (61,
65).

Absence of national surveillance programs for AMR within the country policy and health system

make it hard to estimate the antimicrobial resistance situation (10).

8.1 KNOWLEDGE GAP

Pharmacists in Bangladesh stated that they do not receive any formal or sufficient training before
joining the profession, which is also found in other studies from the country (38, 54). According
to the country’s policy, there is no compulsory minimum educational requirement of the
pharmacists for working in retail pharmacies (38, 61), while in India in order to work in retail
pharmacy, a pharmacist needs an education equivalent to 2 years diploma and 3 months of training

either from a hospital or a community pharmacy (77, 78). A perception among the participants in
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this study was that the professional training is not enough for them and they are unable to enroll
into other advanced trainings to enrich their knowledge, whereas in India qualified personal
receive additional training to remain knowledgeable about their profession (77). The pharmacists
in our study relied on information mostly from the pharmaceutical companies or from other senior
pharmacists for their profession, just like another study from Bangladesh found (79). The grade
pharmacists in our study received their knowledge of AMR during their education, but after that
they did not discuss it with other colleagues. The pharmacy curricula in Malaysian universities
covers characteristics of AMR extensively and they share and enhance AMR knowledge within
the profession to improve the health outcome, even though Malaysia is considered as a middle-
income country (80-82). This shows the need to improve the pharmacy education and overall

training also in Bangladesh in a similar way.

Broadcasting information about medicine in mass media is strictly prohibited in Bangladesh and
the pharmacists learn about new medicines from the pharmaceutical companies (43, 83). This was
seen in our study, that companies often shared commercialized information regarding medicine
and tried to influence pharmacists to provide certain medicines to the patients wherein high-income
countries pharmaceutical companies emphasize on the social responsibility to reduce drug-related
disease burden (43).

Pharmacists are the first-hand contact with the patients after they receive treatment and
prescriptions from a physician. The pharmacists share only basic instruction about medicine to
their patients, unless the patients specifically ask for it. As the pharmacists have difficulties to
obtain adequate information regarding AMR and the patients often do not feel the need to learn

about medicine and AMR, that’s create a knowledge gap both for pharmacists and patients.

8.2 PRACTICE GAP

Bangladesh has a high OPPs, thus unqualified healthcare service provider and self-treatment may
be primary sources to meet the patient’s needs. Pharmacists seem to get much of their knowledge
from practical experiences and try to recreate the physician’s prescription patterns for patient’s
conditions; which may result in improper diagnosis and providing unnecessary medicines to the
patients, which can also be seen in other neighboring countries, India, Pakistan (57, 78). In

Bangladesh, the physicians prescribe broad-spectrum antimicrobial medicines to cover the
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patient’s infectious problems, and the pharmacists also provides same type of medication without
a prescription. However in India, antimicrobial medicines are mostly used based on type (broad
spectrum/ narrow spectrum) of antimicrobial medicine appropriate for the infection of the patient
(26). In Europe, the pharmaceutical service has been improved via medication review in
collaboration with pharmacists, physicians, and patients (84), while in Bangladesh the
participating pharmacists hardly received any responses from patients regarding medication use
for their health problem. Neither do they perform any medication review together with the

physicians.

Participants agreed that patients consume antimicrobial medicine all around the year, both for
minor and major infectious problems, while the European Surveillance of Antimicrobial
Consumption Network (ESAC-Net) shows that patients highly consume antimicrobial for the

specific seasonal problems rather than for general causes (85, 86).

In some situation, the pharmacist dispenses medication based on the patient’s old prescription for
their health problems, which may lead to a wrong selection of medicine. This practice is common
in other LMIC, including India and Nepal (51, 78). However, in a worst-case scenario, the patients
bring someone else’s prescription for their medical treatment, and some pharmacists admit

dispensing the medication after the patient’s request.

Irrational antimicrobial use is common in Bangladesh through prescriptions and self-medication
(62). Easy availability of antimicrobial medicines and lack of regulation make it difficult to control
self-medication. Further problems arise when physicians are reluctant to follow prescription
guidelines, which makes it more difficult to minimize the antimicrobial medicine consumption.
Consumption of antimicrobial without a medical prescription is 3% in Sweden which is lowest in
the world, whereas in Bangladesh it is 86%, and in other LMIC such as - India and Uganda, it is
66.7% and 75.7% respectively (87, 88).

8.3 LOOKING FORWARD
The high degree of health inequality in Bangladesh demands reorganization and reorientation of
the existing healthcare including improving retail pharmaceutical services (55). This should be

addressed according to the UN SDG to serve for equality (Goal 5) and to ensure health for all
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(Goal 3) (89, 90). Lack of healthcare funding, shortage of physicians, and improper diagnosis are
core reasons for the depravation of the required healthcare for a large number of poor
underprivileged people. Pharmacists could play a major role to improve the healthcare in
Bangladesh like in other LMIC (10, 69). Like in Nepal, Bangladesh has more drug outlets which
offer treatment to the patients, unsupervised by the qualified medical personal, than governmental
hospitals (10).

The motivations to join the profession differ among pharmacists, but they understand their
importance and want to provide high quality pharmaceutical services to the patients. Though many
do not have a proper education, in our study they seem eager to learn about new medicines and
information. A common view was that if they are properly equipped and had sufficient education
and training, they would be able to use their knowledge to improve the healthcare services. A study
from Zambia shows that training programs designed for the pharmacists to learn about
antimicrobial medication, have significantly reduced the antimicrobial misuse among patients and
pharmacists (10, 69).

In high-income nations, medication management training is offered to the retail pharmacist to
ensure safe and effective medication therapy for patients (65). In India, they arrange ‘pharmacy
weeks’ with workshops and seminars, aiming for pharmacists to enrich their knowledge and
buildup awareness among patients about pharmacist’s contribution in the healthcare services (78,
91), such promotion can be used to improve pharmaceutical services among Bangladeshi

pharmacist. The new concept ‘Model Pharmacy’ is an initiated example of this.

Despite the aggressive marketing of pharmaceutical companies, retail pharmacists do not
recommend multiple antimicrobial medicines to their patients. In addition, in some cases,
pharmacists try to counsel the patients against broad-spectrum medication consumption and try to
offer quality medication from their best knowledge, unlike in Pakistan where they do not give any

counselling (57).

The government’s initiative to standardize pharmacy practice in recent years, is aimed to
encourage appropriate use of medication among consumer and to buildup awareness among

patients and pharmacists about high-quality pharmaceutical services (92).
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8.4 TRUSTWORTHINESS

To ensure credibility of the study, the design and methodology of the individual interviews are
described. The student frequently visited the data during the analysis process for gaining deep
understanding of the material. He discussed with the supervisor’s categories and subcategories and
bestowed the findings with relevant quotes from the participants. Both international supervisors
have vast experiences in conducting studies in LMIC and with experiences of qualitative research
methods and the collaboration of a local researcher with knowledge of the study topic and context
was important. To achieve dependability, the student, who is fluent in the local language and
context, conducted all the in-depth interviews for two months. A clear description of the study
topic and setting, study participant’s inclusion criteria, recruitment, data collection and analysis

process has been described to gain transferability.

8.5 STRENGTH AND LIMITATIONS

Strength

The main strength of this study is that is the first qualitative study to explore retail pharmacists’
perception for AMR and the challenges they faced while managing sells and provide service to the
clients. Previous quantitative studies have been carried out to determine the extent of AMR in
Bangladesh, but they have never investigated and understood perceptions and knowledge from
pharmacists selling antimicrobial treatment and their view on AMR. The first author has conducted
all in-depth interviews in the local languages, for which the participants are able to express their
thought fluently and efficiently. The interview was conducted with different categories of retail

pharmacist with varying education background and experience.

Limitations

Some participants were not able to describe their views of the items discussed in the interviews
and topics of the study. This may be due to the inexperience of such an interview or lacking
knowledge. Some were frequently interrupted by clients in the shop or had to finish the interview
before having discussed all topics. We wanted to do the interviews in a context they felt
comfortable in, but it may have been better for the participants to meet in a calmer environment.
Another limitation of the study is that only male retail pharmacists were included in the study. The

reason for this gender bias is that according to the cultural norm in Bangladesh, women are not
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involved in the retail pharmacy profession. More information, of knowledge and practice, could
have been understood if the interviews, also covered other healthcare personnel, but due to the

study design, the only retail pharmacist was recruited for the study.

9 CONCLUSIONS

AMR is a concern topic worldwide, especially in LMIC due to lack of awareness, knowledge,
proper policies and monitoring healthcare systems. This study identifies knowledge and practice
gap among the retail pharmacist and their perception about AMR and challenges that retail
pharmacist’s meet in their profession. The pharmacists seemed to understand the reasons for AMR
development, but were often unable to describe the long-term impact of AMR over human health.
Though they are interested and motivated in the work, they are sometimes disrespected, seen as
just shopkeepers. The patients may bring old prescriptions or argue for self-decided medication.
Lack of sufficient education on AMR, contacts from pharmaceutical companies who promote
certain medications, and social norm for using antimicrobial medicines for every perceived
infection without prior counseling may lead to improper practice. Lack of implicated regulations
and easy availability of antimicrobial medicines were reasons for medicine misuse, which proves
considerable problems of AMR in the country. Innovative awareness programs including the
impact of AMR in the professional training program with emphasize on misuse of antimicrobial
medicines consumption, and they were positively anticipating outcomes for the introduced ‘Model

Pharmacy’.

28



10 REFERENCES

1. Cowan MM. Plant Products as Antimicrobial Agents. 1999;12(4):564-82.

2. Wise R, Hart T, Cars O, Streulens M, Helmuth R, Huovinen P, et al. Antimicrobial resistance.
1998;317(7159):609-10.

3. Moore SL, Payne DNJP, Practice of Disinfection P, Sterilization. Types of antimicrobial agents. 2004;4:8-
97.

4, Bax R, Bywater R, Cornaglia G, Goossens H, Hunter P, Isham V, et al. Surveillance of antimicrobial
resistance — what, how and whither? Clin Microbiol Infect. 2001;7(6):316-25.

5. Joshi J. Antibiotic Use and Resistance in Bangladesh: Situation Analysis and Recommendations. Dhaka,
Bangladesh: The Center For Disease Dynamics, Economics & Policy; 2018.

6. Haque M. Antimicrobial Use, Prescribing, and Resistance in Selected Ten Selected Developing Countries:
A Brief Overview. Asian Journal of Pharmaceutical and Clinical Research. 2017;10(8).

7. Levy SB, Marshall B. Antibacterial resistance worldwide: causes, challenges and responses. Nat Med.
2004;10(12 Suppl):S122-9.

8. Prestinaci F, Pezzotti P, Pantosti A. Antimicrobial resistance: a global multifaceted phenomenon. Pathog
Glob Health. 2015;109(7):309-18.

9. Kamruzzaman M, Shoma S, Bari SM, Ginn AN, Wiklendt AM, Partridge SR, et al. Genetic diversity and

antibiotic resistance in Escherichia coli from environmental surface water in Dhaka City, Bangladesh. Diagn
Microbiol Infect Dis. 2013;76(2):222-6.

10. Okeke IN, Lamikanra A, Edelman R. Socioeconomic and behavioral factors leading to acquired bacterial
resistance to antibiotics in developing countries. Emerg Infect Dis. 1999;5(1):18-27.

11. Holloway KA, Rosella L, Henry D. The Impact of WHO Essential Medicines Policies on Inappropriate Use
of Antibiotics. PLoS One. 2016;11(3):e0152020.

12. WHO. Antimicrobial resistance: global report on surveillance: World Health Organization; 2014.

13. WHO. WHO global strategy for containment of antimicrobial resistance. 2001.

14. WHO. Global action plan on antimicrobial resistance. 2015.

15. Resistance RoA. Tackling drug-resistant infections globally: final report and recommendations. Review on
antimicrobial resistance; 2016.

16. Laura P. The Dangers of Hubris on Human Health. World Economic Forum: World Economic Forum; 2013.
17. Jonas O, Marquez P, Bank Group Team W. Drug-Resistant Infections: A Threat to Our Economic Future.

World Bank, Washington, DC: The World Bank Group; 2017.
18. Chowdhury M. Antibiotic resistance, the ticking time bomb in Bangladesh. Swedish Network for
International Health (SNIH). 2017.

19. McKenna M. Antibiatic resistance: the last resort. Nature. 2013;499(7459):394.

20. Rahman M, Rahman A. The growing antibiotic resistance, a crisis needs rational use of antibiotics. The
ORION; 1998.

21. Uddin M, Rahman M, Hasan M, Islam M, Sarkar M, Hasan M, et al. Survey on Antimicrobial Resistance:

Reason behind the Misuse of Antibiotics in Bangladesh. Journal of Pharmaceutical Research International.
2017;18(6):1-8.

22. Rahman P. Antimicrobial resistance: global context and Bangladesh perspectives. 2016.

23. Kotwani A, Holloway K. Trends in antibiotic use among outpatients in New Delhi, India. BMC Infect Dis.
2011;11:99.

24, AFP. Global antibiotics consumption increased. Prothom Alo. 2018.

25. Chereau F, Opatowski L, Tourdjman M, Vong S. Risk assessment for antibiotic resistance in South East
Asia. BMJ. 2017;358:j3393.

26. Radyowijati A, Haak H. Improving antibiotic use in low-income countries: an overview of evidence on

determinants. Soc Sci Med. 2003;57(4):733-44.

217. Dhillon PK, Jeemon P, Arora NK, Mathur P, Maskey M, Sukirna RD, et al. Status of epidemiology in the
WHO South-East Asia region: burden of disease, determinants of health and epidemiological research, workforce and
training capacity. Int J Epidemiol. 2012;41(3):847-60.

29



28. Gupta I, Guin P. Communicable diseases in the South-East Asia Region of the World Health Organization:
towards a more effective response. Bull World Health Organ. 2010;88:199-205.

29. WHO. Global status report on noncommunicable diseases 2014: World Health Organization; 2014.

30. Khalequzzaman M, Chiang C, Hoque BA, Choudhury SR, Nizam S, Yatsuya H, et al. Population profile and
residential environment of an urban poor community in Dhaka, Bangladesh. Environ Health Prev Med. 2017;22(1):1.
31. Saha S, Hossain MT. Evaluation of medicines dispensing pattern of private pharmacies in Rajshahi,
Bangladesh. BMC Health Serv Res. 2017;17(1):136.

32. El Arifeen S, Christou A, Reichenbach L, Osman FA, Azad K, Islam KS, et al. Community-based approaches
and partnerships: innovations in health-service delivery in Bangladesh. Lancet. 2013;382(9909):2012-26.

33. Statistics and informatics division (SID) Mop, Government of the people’s republic of Bangladesh. Statistical
year book Bangladesh 2015. 2017.

34. Organization WH. Bangladesh health system review: Manila: WHO Regional Office for the Western Pacific;
2015.

35. Streatfield PK, Karar ZA. Population challenges for Bangladesh in the coming decades. J Health Popul Nutr.
2008;26(3):261-72.

36. Islam MR, Rahman MS, Islam Z, Nurs CZ, Sultana P, Rahman MM. Inequalities in financial risk protection
in Bangladesh: an assessment of universal health coverage. Int J Equity Health. 2017;16(1):59.

37. Economist. Pocket World in Figures 2019. Economist T, editor. UK: The Economist; 2018.

38. Molla AA, Chi C. Who pays for healthcare in Bangladesh? An analysis of progressivity in health systems
financing. Int J Equity Health. 2017;16(1):167.

39. Mamun SAK, Khanam R, Rahman MM. The Determinants of Household Out-of-Pocket (OOP) Medical
Expenditure in Rural Bangladesh. Appl Health Econ Health Policy. 2018;16(2):219-34.

40. Ahmed SM, Hossain MA, Rajachowdhury AM, Bhuiya AU. The health workforce crisis in Bangladesh:
shortage, inappropriate skill-mix and inequitable distribution. Hum Resour Health. 2011;9(1):3.

41. Ahmed SM, Islam QS. Availability and Rational Use of Drugs in Primary Healthcare Facilities Following
the National Drug Policy of 1982: Is Bangladesh on Right Track? J Health Popul Nutr. 2012;30(1):99-108.

42. Jelinek GA, Neate SL. The influence of the pharmaceutical industry in medicine. J Law Med.
2009;17(2):216-23.
43. Islam MS, Farah SS. Misleading promotion of drugs in Bangladesh: evidence from drug promotional

brochures distributed to general practitioners by the pharmaceutical companies. J Public Health (Oxf).
2007;29(2):212-3.

44, Rahman MS, Huda S. Antimicrobial resistance and related issues: An overview of Bangladesh situation.
Bangladesh Journal of Pharmacology. 2014;9(2):218-24.

45, UNB, Desk. 56 percent antibiotics not working in Dhaka. Prothom Alo. 2016.

46. Monira S, Shabnam SA, Ali Sl, Sadique A, Johura FT, Rahman KZ, et al. Multi-drug resistant pathogenic
bacteria in the gut of young children in Bangladesh. Gut Pathog. 2017;9:19.

47. Wood F, Simpson S, Butler CC. Socially responsible antibiotic choices in primary care: a qualitative study
of GPs' decisions to prescribe broad-spectrum and fluroquinolone antibiotics. Fam Pract. 2007;24(5):427-34.

48. Islam MS. A review on the policy and practices of therapeutic drug uses in Bangladesh. Calicut Med J.

2006;4(4):e2.
49, Fahad B, Matin A, Shill M, Asish K. Antibiotic usage at a primary health care unit in Bangladesh.
Australasian Medical Journal. 2010;3(7).

50. Rashid MM, Chisti MJ, Akter D, Sarkar M, Chowdhury F. Antibiotic use for pneumonia among children
under-five at a pediatric hospital in Dhaka city, Bangladesh2017.

51. Miller R, Goodman C. Performance of retail pharmacies in low- and middle-income Asian settings: a
systematic review. Health Policy Plan. 2016;31(7):940-53.

52. Biswas M, Roy MN, Manik MI, Hossain MS, Tapu SM, Moniruzzaman M, et al. Self medicated antibiotics
in Bangladesh: a cross-sectional health survey conducted in the Rajshahi City. BMC Public Health. 2014;14(1):847.

53. Islam M. Self-medications among higher educated population in Bangladesh: an email-based exploratory
study. Internet J Health. 2007;5(2).

54. Ahmed SM, Hossain MA. Knowledge and practice of unqualified and semi-qualified allopathic providers in

rural Bangladesh: implications for the HRH problem. Health Policy. 2007;84(2-3):332-43.

55. Ahmed SM, Hossain MA, Chowdhury MR. Informal sector providers in Bangladesh: how equipped are they
to provide rational health care? Health Policy Plan. 2009;24(6):467-78.

56. Mahmood SS, Igbal M, Hanifi SM, Wahed T, Bhuiya A. Are 'Village Doctors' in Bangladesh a curse or a
blessing? BMC Int Health Hum Rights. 2010;10(1):18.

30



57. Rabbani F, Cheema FH, Talati N, Siddiqui S, Syed S, Bashir S, et al. Behind the counter: pharmacies and
dispensing patterns of pharmacy attendants in Karachi. J Pak Med Assoc. 2001;51(4):149-53.

58. Rakib A, Sarwar MS, Zannah S, Khanum S, Rashid M. A Survey of the Role of Community Pharmacists in
Dhaka city, Bangladesh. Bangladesh Pharmaceutical Journal. 2015;18(2):5.

59. (SIAPS) SflAtPaS. Baseline Study of Private Drug Shops in Bangladesh: Findings and Recommendations.
Final Report, September 2015. Systems for Improved Access to Pharmaceuticals and Services (SIAPS); 2015.

60. Mazid M, Rashid M. Pharmacy education and career opportunities for pharmacists in Bangladesh.
Bangladesh Pharmaceutical Journal. 2011;14(1):1-9.

61. Alam GM, Shahjamal MM, Al-Amin AQ, Azam MN. State of Pharmacy Education in Bangladesh. Tropical
Journal of Pharmaceutical Research. 2013;12(6):1107-12.

62. Ahmed I, Rabbi MB, Sultana S. Antibiotic resistance in Bangladesh: A systematic review. Int J Infect Dis.
2019;80:54-61.

63. Butler CC, Hood K, Verheij T, Little P, Melbye H, Nuttall J, et al. Variation in antibiotic prescribing and its
impact on recovery in patients with acute cough in primary care: prospective study in 13 countries. BMJ.
2009;338:h2242.

64. Report D. Bangladesh to introduce ‘model pharmacy’ to stop fake drug sales 2016 [Available from:
https://bdnews24.com/health/2016/08/10/bangladesh-to-introduce-model-pharmacy-to-stop-fake-drug-sales.

65. Sakeena MHF, Bennett AA, McLachlan AJ. Enhancing pharmacists’ role in developing countries to
overcome the challenge of antimicrobial resistance: a narrative review. Antimicrob Resist Infect Control. 2018;7:63.
66. WHO. Global antimicrobial resistance surveillance system (GLASS) report: early implementation 2017-
2018. 2018.

67. WHO. The role of the pharmacist in self-care and self-medication. Report of the 4th WHO Consultive Group
on the role of the pharmacist Geneva: World Health Organization. 1998.

68. Awad A, Abahussain E. Health promotion and education activities of community pharmacists in Kuwait.
Pharm World Sci. 2010;32(2):146-53.
69. Lee CR, Cho IH, Jeong BC, Lee SH. Strategies to minimize antibiotic resistance. Int J Environ Res Public

Health. 2013;10(9):4274-305.

70. Peters DH, El-Saharty S, Siadat B, Janovsky K, Vujicic M. Improving health service delivery in developing
countries: from evidence to action: The World Bank; 2009.

71. Seale AC, Gordon NC, Islam J, Peacock SJ, Scott JAG. AMR Surveillance in low and middle-income settings
- A roadmap for participation in the Global Antimicrobial Surveillance System (GLASS). Wellcome open research.
2017;2:92.

72. Graneheim UH, Lundman B. Qualitative content analysis in nursing research: concepts, procedures and
measures to achieve trustworthiness. Nurse Educ Today. 2004;24(2):105-12.

73. Thyme KE, Wiberg B, Lundman B, Graneheim UH. Qualitative content analysis in art psychotherapy
research: Concepts, procedures, and measures to reveal the latent meaning in pictures and the words attached to the
pictures. Arts in Psychotherapy. 2013;40(1):101-7.

74. Corel C. Mindmanager 2019 2019 [Available from: https://www.mindjet.com/.

75. Riseth L, Nost TH, Nilsen TIL, Steinsbekk A. Long-term members' use of fitness centers: a qualitative study.
BMC Sports Sci Med Rehabil. 2019;11:2.

76. Smith F. Private local pharmacies in low- and middle-income countries: a review of interventions to enhance
their role in public health. Trop Med Int Health. 2009;14(3):362-72.

77. Basak SC, Sathyanarayana D. Community pharmacy practice in India: past, present and future. South Med
Rev. 2009;2(1):11-4.

78. Kotwani A, Wattal C, Joshi PC, Holloway K. Irrational use of antibiotics and role of the pharmacist: an
insight from a qualitative study in New Delhi, India. J Clin Pharm Ther. 2012;37(3):308-12.

79. Sultana SP, Rahman MS. Dynamic online antimicrobial guideline with stewardship program: Impact on

antimicrobial prescribing. Bangladesh Journal of Pharmacology. 2017;12(4):364-70.

80. Sakeena MHF, Bennett AA, Carter SJ, McLachlan AJ. A comparative study regarding antibiotic
consumption and knowledge of antimicrobial resistance among pharmacy students in Australia and Sri Lanka. PLoS
One. 2019;14(3):e0213520.

81. Sze WT, Kong MC. Impact of printed antimicrobial stewardship recommendations on early intravenous to
oral antibiotics switch practice in district hospitals. Pharm Pract (Granada). 2018;16(2):855.
82. Jacob SA, Dhing OH, Malone D. Perceptions of Australian and Malaysian Educators in an Undergraduate

Pharmacy Program on Case-based Learning. Am J Pharm Educ. 2019;83(3):6597.

31


https://bdnews24.com/health/2016/08/10/bangladesh-to-introduce-model-pharmacy-to-stop-fake-drug-sales
https://www.mindjet.com/

83. Babu MM. Factors contributing to the purchase of over the counter (OTC) drugs in Bangladesh: an empirical
study. The Internet Journal of Third World Medicine. 2008;6(2):9-24.

84. Szilvay A, Somogyi O, Mesko A, Zelko R, Hanko B. Qualitative and quantitative research of medication
review and drug-related problems in Hungarian community pharmacies: a pilot study. BMC Health Serv Res.
2019;19(1):282.

85. Ferech M, Coenen S, Malhotra-Kumar S, Dvorakova K, Hendrickx E, Suetens C, et al. European Surveillance
of Antimicrobial Consumption (ESAC): outpatient antibiotic use in Europe. J Antimicrob Chemother.
2006;58(2):401-7.

86. Coenen S, Ferech M, Haaijer-Ruskamp FM, Butler CC, Vander Stichele RH, Verheij TJ, et al. European
Surveillance of Antimicrobial Consumption (ESAC): quality indicators for outpatient antibiotic use in Europe. Qual
Saf Health Care. 2007;16(6):440-5.

87. Gebrekirstos NH, Workneh BD, Gebregiorgis YS, Misgina KH, Weldehaweria NB, Weldu MG, et al. Non-
prescribed antimicrobial use and associated factors among customers in drug retail outlet in Central Zone of Tigray,
northern Ethiopia: a cross-sectional study. Antimicrob Resist Infect Control. 2017;6:70.

88. Mazurek JM, Knoeller GE, Moorman JE. Effect of current depression on the association of work-related
asthma with adverse asthma outcomes: a cross-sectional study using the Behavioral Risk Factor Surveillance System.
J Affect Disord. 2012;136(3):1135-42.

89. Nunes AR, Lee K, O'Riordan T. The importance of an integrating framework for achieving the Sustainable
Development Goals: the example of health and well-being. BMJ Glob Health. 2016;1(3):e000068.

90. Marmot M, Bell R. The Sustainable Development Goals and Health Equity. Epidemiology. 2018;29(1):5-7.
91. Salmasi S, Tsao NW, Li K, Shaske JN, Marra CA, Lynd LD. Characterization of pharmacist-based
medication management services in a community pharmacy. Res Social Adm Pharm. 2019.

92. Rousham EK, Islam MA, Nahar P, Lucas PJ, Naher N, Ahmed SM, et al. Pathways of antibiotic use in
Bangladesh: qualitative protocol for the PAUSE study. 2019;9(1):e028215.

32



11 APPENDIX

11.1 APPENDIX 1: INFORMED CONSENT FOR PARTICIPANTS

Are you interested 1n taking part in the research project?

“Pharmacists perception of their challenges at work,
focusing on antimicrobial resistance; a qualitative
study from Bangladesh”

This is an inquiry about participation in a research project where the main purpose is to
understand about retail pharmacist point of view regarding AMR situation in their following area
of Dhaka, Bangladesh.

Antimicrobial resistance (AMR) has become one of the major public health challenges in most parts
of the world, mostly affecting the people from the low and middle-income country.

Bangladesh has a high incidence of infectious diseases, and antimicrobial medication misuse may lead
to Antimicrobial Resistance (AMR). Retail pharmacy shops and its pharmacist are the preferred first
point of contact for a basic health care services among the people of Bangladesh.

Purpose of the project
To understand about retail pharmacist point of view regarding AMR situation in their following
area of Dhaka, Bangladesh.

Interviewee will ask series of question based on research question outline and this will help him to
understand antimicrobial resistance (AMR) situation in their locality.

Research questions are based on following outline
+  Motivation to become a retail pharmacist?
* Understanding about antimicrobial resistance (AMR).
*  Understanding about antimicrobial medicine use for treatment in locality.
»  Knowledge about drugs law of Bangladesh.

It is thesis work for master level student, who is a student in global health at the Norwegian University
of Science and Technology (NTNU). And his supervisor is Professor of NTNU.

The information will be solo collected for the thesis work not for any personal or for any
other institution.

Who is responsible for the research project?
Md. Shah Newaz is a master student in global health at the Norwegian University of Science
and Technology (NTNU) and his supervisor is Professor Elisabeth Darj.

NTNU is the institution responsible for the project.

Why are vou being asked to participate?

Pharmacist and personal who are responsible for dispensing mediation to general health seeker
is considered valid participant as they sell medication towards health seeking personal. Different
type antimicrobial medication mostly sold by them beside hospital and clinic.



For these reasons retail pharmacist are most notable personal for the study.

Sample will be selected with snowball technique. Most of the interviewee is unknown to applicant so,
his local resource will help him out to arrange interview with retail pharmacist.
Until data get saturation interview will carry on for understanding antimicrobial resistance (AMR)

No personal information will be kept about participants.

What does participation involve for vou?

Face to face interview with individual participant will be taken consideration for the study. Only
retail pharmacist who are working in different retail pharmacy shop are consider as a valid
participant. And percipients, all will be adult by the govemment law of Bangladesh as they will
working in different retail pharmacy shop and selling their medication towards patients.

Parficipation is voluntary

Participation in the project is voluntary. If you chose to participate, vou can withdraw your consent at
any time without giving a reason. All information about you will then be made anonymous. There will
be no negative consequences for you if you chose not to participate or later decide to withdraw.

Your personal privacy — how we will store and use your personal data

We will only use your personal data for the purpose(s) specified in this information letter. We
will process your personal data confidentially and in accordance with data protection legislation
(the General Data Protection Regulation and Personal Data Act).

If you chose to participate, the information you give to me will be handled anonymously and not
disclosed. No names will be registered, only age, gender and for how long you have been working as a
pharmacist. The discussion among us two will be recorded with your permission and the original
audio record and transcription will be kept safe. Audio records will be deleted after the transcription
and translation to English. The data materials are only accessible to me, the master student, and my
supervisor. When the results from the study are presented, it will not be possible to trace anything
back to you

No personal information will be published later and after the study time period data will be destroyed,
50 no one able to trackback the participants.

What will happen to vour personal data at the end of the research project?

The project is scheduled to end JUNE 2019, after the study time period data will be destroyed, so no
one able to trackback the participants. Beside this Information of anonymity will be given to the
respondents, for which no personal information about respondent will be taken during the study
period.

Your rights
So long as you can be identified in the collected data, you have the right to:

- access the personal data that is being processed about you

- request that your personal data is deleted

- request that incorrect personal data about you is corrected/rectified
- receive a copy of your personal data (data portability), and

34



- send a complaint to the Data Protection Officer or The Norwegian Data Protection Authority
regarding the processing of your personal data

We will process your personal data based on your consent.

Based on an agreement with NSD — The Norwegian Centre for Research Data AS has assessed
that the processing of personal data in this project is in accordance with data protection
legislation.

Where can I find out more?
If you have questions about the project, or want to exercise your rights, contact:
* [Insert name of institution responsible for the project] via [insert name of the project leader].
For student projects you must include contact details for the supervisor/the person
responsible for the project, not just the student.
«  Qur Data Protection Officer: [insert name of the data protection officer at the institution
responsible for the project]
* NSD - The Norwegian Centre for Research Data AS, by email: (personverntjenesteri@nsd.no)
or by telephone: +47 55 58 21 17.

Yours sincerely,

Project Leader Student (if applicable)
(Researcher/supervisor)

Consent form

Caonsent can be given in writing (including electronically) or orally. MB! You must be able to
document/demonstrate that you have given information and gained consent from project participants i.e.
from the people whose personal data you will be processing (data subjects). As a rule, we recommend
written information and written consent
For written consent on paper you can use this template
For written consent which is collected electronically, you must chose a procedure that will allow you
to demonstrate that you have gained explicit consent (read more on our website)
If the context dictates that you should give oral information and gain oral consent (e.g. for research in
oral cultures or with people who are illiterate) we recommend that you make a sound recording of the
information and consent.

If a parent/guardian will give consent on behalf of their child or someone without the capacity to consent,
you must adjust this information accordingly. Remember that the name of the participant must be included.

Adjust the checkboxes in accordance with participation in your project. Itis possible to use bullet points
instead of checkboxes. However, if you intend to process special categories of personal data (sensitive
personal data) and/or one of the last four points in the list below is applicable to your project, we recommend
that you use checkboxes. This because of the requirement of explicit consent.

I have received and understood information about the project [insert project title] and have been
given the opportunity to ask questions. I give consent:

to participate in (insert method, e.g. an interview)

to participate in (insert other methods, e.g. an online survey) — if applicable
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| for myfm)l{ child’s teacher to give information about me/my child to this project (include the
type of information)- if applicable . . .
or my personal data to be processed outside the EU — if applicable

I for information about me/myself to be published in a way that I can be recognized (describe
in more detail)- if applicable

for my personal data to be stored afier the end of the project for (insert purpose of storage e.g.
follow-up studies) — if applicable

I give consent for my personal data to be processed until the end date of the project, approx.

- (Signed by participant, date)



11.2 APPENDIX 2: INTERVIEW GUIDE — ENGLISH VERSION

Topic guide for individual interviews

I will introduce myself (my name, where I am from, what is my study type, what is my motive
to learn from this study, and they are consent about study)

Let us start, please tell me a little about your work position, education level, length of
work experience, ownership/employee of the establishment, age

What is your motivation to become a pharmacist?
Probe for:
What motivated you to become the retail pharmacist?
And what influences you when you are selling medications toward patients?
Which part of your work do you find it interesting?
From where you receive medical related information? From Literature, Other
pharmacists, Own education, Newspaper, Medical representative from pharmaceutical
company.
In your day to day activity what kind of problem you face?
Have you heard much about worries of antimicrobial resistance?
Probe for:

What do you know about Antimicrobial resistance?

After your education or retail pharmacist training, do you still go to courses and if so,
do they discuss antimicrobial resistance there?

Does other fellow or mentor pharmacist or other retail pharmacy college discuss about
antimicrobial resistance issue?

Do you have any idea about the Antimicrobial resistance (AMR) situation in your work
place or in Dhaka city?

Which long term impact of antimicrobial resistance (AMR) does worry you most?
Now can you tell me some about patients asking for antibiotic treatment?
Probe for:

Do patients often ask for antibiotic treatment? Do they ask for your advice for
medication? Do they prefer self-medication? How often they look for your advice?
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Do they prefer to buy antibiotics with or without the prescription for their situation?
What kind of behavior do they have when they come to buy antibiotic?

When patients look for medical advice regarding buying antimicrobial medicine, about
their infection situation, what kind of advice do you provide to them?

Do you give them any special information / waming regarding antimicrobial medication
before they take for their treatment? Or about antimicrobial resistance? Do patients ever

bring up the question concerns about antimicrobial drugs?

Do the patients ever give you any feedback regarding antimicrobial medication or about
their health condition?

Do patients strictly follow prescription in terms of buying antimicrobial medication or
want to buy partial / full course medication dose according to prescription?

Antimicrobial medication pattern
Probe for.

What kind of antimicrobial medication, do patients usually buy within your service
area?

What in your opinion on what kind of symptoms or illness patients buy antimicrobial
medication commonly?

What quality or price medication people prefer to buy?
My last topics are about drugs law of Bangladesh?
Probe for.
Do you have any specific opinion on the existing medicine laws of the country?

In your opinion, do law need to be revised, or it is fine as it is now to handle AMR
situation within the country? What kind of change it need to improve the situation?

In your opinion what do you want to include in pharmacy training or in the country
health policy in order to control AMR?

Thank you so much for participating in this study. Do you have anything more you would like to
add or inform me about?

Stop recording



11.3 APPENDIX 3: INTERVIEW GUIDE — BENGALI VERSION
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11.4 APPENDIX 4: ETHICAL APPROVAL FROM REC

REK

REGIONALE KDMITEER FOR MEDISIMIK OG HELSEFAGLIG FORSKNIMGEETIEE

Region: Saalcs e aind ber: Tabetan: W dado: Wi miberans o
REK sor-231 Hage Camdne Firhaoll, 22857547 25.06.2118 2018993
PhD REK sarasi D
Deres data: Dasres rafesnse:
a7.05.201148

War neforarse ma oppgls wed alle hervendel ser

Elisabeth Darj
Norges teknisk-naturvitenskapelige universitet

2018/998 Apotekeres oppfatning av deres utfordringer pé jobben, med fokus pd antimikrobiell
resistens; en kvalitativ studie fra Bangladesh

Wi viser til seknad om forhindsgodk jenning av ovennevnte forskningsprosjekt. Seknaden ble behandlet av
Regional komité for medisinsk og helsefaglig forskningsetikk (REK sor-ast D) | motet 13.06.2018,
YVurderingen er gjort med hjemmel i helseforskningsloven § 10,

Forskningsansvarlig: Morges teknisk-naturvitenskape lige universitet
Prosjektleder: Elisabeth Darj

Prosjektleders prosjektheskrivelse

Antimicrabial resistence is a global threat to health. In resource fmited settings people are alle to buy
antibiofic treatment aver the caunter with or without perseription. This gualitative study with fndividual
interviews will shed lights on how phavamacists in Bangladesh are perceiving the matter af antimicribial
resistence.

Vurdering

Pursuant to section 4 of the HRA, the following definition applies for medical and health research: Activity
conducted using scientific methods to generate new knowledge about health and disease.

The aim of the project is to assess the ways in which pharmacists in Bang ladesh perceive the matter of
antimicrobial resistence.

The Regional Committee considers that the project will lead to new knowledge about the pharmacists
treatment of antimicrobial resistence and the use of antibiotic treatment in Bangladesh, rather than new
knowledge about health and disease. Hence, the above mentioned study falls outside of the scope of the
HRA, and the project is exempt from review in Norway, cf. §§ 2 and 4 HR A, Even though the project can
be implemented without the approval from the Regional Committee for Medical Research Ethies, it may be
subject to local legal requirements (ie. any necessary permits must be collected from the suthorities in the
participating countries). Given that some of the analyses will be done in Norway, the Personal Data Act will
apply if identifiable personal data will be obtained.

Please do not hesitate to contact the Regional Committee for Medical and Health Research Ethics, section
South-East D (REK Ser-0st D) if further information is needed.

Vedtak
The study is exempt from review, ¢f. §§ 2and 4 HRA

The Committee’s decision was unanimaous.
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The decision of the Committee may be appealed to the National Committee for Research Ethics in Norway.
The appeal will need to be sent to the Regional Committee for Research Ethies in Norway, South-East D,
The deadline for appeals is three weeks from the date on which vou receive this letter.

Med vennlig hilsen

Finn Wislaff
Professor em. dr. med.
Leder

Hege Cathrine Finholt, PhD
Rid giver

Konpi til:elisabeth.darj@ntnu.no
Norges teknisk-naturvitenskapelige universitet ved overste administrative ledelse:
postmottakizadm. nmu.no
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11.5 APPENDIX 5: ETHICAL APPROVAL FROM NSD

Elisabeth Darj
Postbok 8905
7491 TRONDHEIM

Var dato: 19.07.2018 War ref: 61503/ 3/ AMS Deres dato: Deresref:

Vurdering fra NSD Personvernombudet for forskning § 31

Personvernombudet for forskning viser til meldeskjema mottatt 10.07.2018 for progektet:

61503 Pharmacists perception of their challenges at work, focusng on antimicrobial
resistance; aqualitafive fudy from Bangladesh

Behandlingsansvarlig NTNU, ved institugonens everde leder

Daglig ansvarlig Elisabeth Darj
Sudent Md Shah Newaz
Vurdering

Etter giennomgang av opplysningene i mel deskjemaet og evrig dokumentasjon finner vi at progektet er
meldepliktig og at personopplysningene som blir samlet inn | dette prosjektet er regulert av
personopplysningsloven § 31. Paden neste siden er var vurdering av prosjektopplegget slik det er mel dt
til oss. Du kan na ga i gang med a behandle personopplysninger.

Vilkér for vér anbefaling

Var anbefaling forutsetter at du giennomferer prosjektet i trad med:
+ opplysningene gitt i meldeskjemaet og evrig dokumentasjon

+ vér prosiektvurdering, se side 2

+ eventuell korrespondanse med oss

Vi forutsetter at du ikke innhenter sendtive personopplysninger.

Meld fra hvisdu gjer vesentlige endringer i progektet
Dersom progektet endrer seg, kan det vaare nedvendig a sende inn endringsmelding. Pa vare nettsder
finner du svar pa hvilke endringer du ma melde, samt endringsskjema

Opplysninger om progektet blir lagt ut pa vére nettsider og i M eldingsarkivet
Vi har lagt ut opplysninger om prosjektet pa nettsidene vare. Alle vare institugioner har ogsa tilgang til
egne prosjekter i Meldingsarkivet.

Vi tar kontakt om statusfor behandling av personopplysninger ved progektsiutt

Dokumentet er elektronisk produsert og godkjent ved NSDs rutiner for elektronisk godkjenning.

MNSID — Norsk senter for forskningsdata AS  Harald Hirfagres gate 29 Tel: +47-55 5821 17 nsdi@nsd.no Org.nr, 985 321 884
NSD - Norwegian Centre for Research Data NO-3007 Bergen, NORWAY  Faks: +47-55 58 96 50 www.nsd.no
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Ved prosjektd utt 30.06.2019 vil vi ta kontakt for a avklare satus for behandlingen av
personopplysninger.

Sevare nettsider eller ta kontakt dersom du har speramal. Vi ensker Iykke til med prosjektet!

Katrine Utaaker Segadal
Anne-M ette Somby

Kontaktperson: Anne-M ette Somby tIf: 5558 24 10 / anne-mette.somby@nsd.no

Vedlegg Prosiektvurdering
Kopi: Md Shah Newaz, mdsn@stud.ntnu.no
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Personvernombudet for forskning (B)

Prosjektvurdering - Kommentar

Prosjektnr: 61503

ASSESSMENT ACCORDING TO NEW LEGISLATION

On 20th July 2018 the EU’s General Data Protection Regulation (GDPR) and the new Personal Data Act will
come into force. Since your project was notified to the Data Protection Official for Research before this date,
vour project has been assessed according to current legislation. The legal basis for processing personal data in
this project is consent, cf. the Data Protection Act § 8, paragraph 1, and the project has been assessed by the
Data Protection Official for Research pursuant to the Personal Data Act § 31. In addition, we have assessed that
if the required changes are made to the information letter and consent form (see below), they will meet the
requirements of informed consent according to the GDPR. It is therefore our understanding that the consent
given by data subjects will act as a valid legal basis for processing personal data pursuant to the GDPR Article
6, para. 1, letter a).

The information letter must also include the following:
- The end date of the project (30.06.19) and that the collected data will be made anonymous by this date.

The Data Protection Official presupposes that the researcher follows internal routines of NTNU regarding data

security.

Estimated end date of the project is 30.06.2019. According to the notification form all collected data will be
made anonymous by this date.

Making the data anonymous entails processing it in such a way that no individuals can be recognised. This is
done by:

- deleting all direct personal data (such as nameg/lists of reference numbers)

- deleting/rewriting indirectly identifiable data (i.e. an identifying combination of background vanables, such as
residence/work place, age and gender)

- deleting digital audio and video files
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11.6 APPENDIX 6: ETHICAL APPROVAL FROM BANGLADESH

Main Campus: 77, Satmasjid Road, Dhanmondi, Dhaka-1205, Phone : 58151782-5, Bijoy Campus : 138, Kalabagan, Mirpur Road, Dhaka. Phone: 58151782-5

.. STATE UNIVERSITY
" OF BANGLADESH

03 September 2018

Mr. Md. Shah Newaz
Department of Pharmacy
State University of Bangladesh (SUB)

This is to inform you that the Human Ethics Committee of State University of Bangladesh has
approved your Study Project Protocol for a period of three (3) years with the following title:
Pharmacists’ perception of their challenges at work, focusing on antimicrobial resistance; a
qualitative study from Bangladesh.

Your Approved Human Ethics Number: 2018-09-02/SUB/PHARM/MSN
Validity period: 3 Years (September 2018 to August 2021)

Please be advised that in case if you require any changes to be made to the approved protocol,
you have to submit an application for amendment. If you fail to do so, the Human Ethics

Committee of SUB may withdraw the approved protocol.

Wish you the best of luck for the study.

Thank you.
\
~

N pasals "iYésm'm
Prof. Dr. Nawzia Y;j?-in L prof. Dr. Na?wvbn:m ssrin, |

‘ . i \ S hisin M ho_.i,‘
Chairman, Human Ethics Committee, SUB ~ "°% ", & viead

i o blic Hed

& l\vp:\rtvw:l‘.l o ‘.U‘ e -

State Univers

Dean, Faculty of Pharmacy and Health Science
State University of Bangladesh

E-mail:info@sub.edu.bd, Url:www.sub.edu.bd
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