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Abstract
Background
Private pharmacies are the first point of contact for the public regarding acquisition of medicines and other pharmaceuticals in many low- and middle-income countries including Uganda. Most antimicrobial stewardship (AMS) programmes in Uganda have targeted pharmacies in public health facilities, with little known about private pharmacies. This study explored knowledge and practices related to AMS in private pharmacies in Wakiso district, central Uganda.

Methods
This was a qualitative study that involved 31 in-depth interviews to explore AMS among retail private pharmacy staff including pharmacists, pharmacy technicians/dispensers, and nurses. Participants were asked about antimicrobial resistance (AMR) and AMS practices at their pharmacy. The audio-recorded interviews were transcribed verbatim and imported to NVivo 2020 (QSR International) for thematic analysis.

Results
Five major themes emerged from the study: commonly sold antimicrobials; knowledge on AMR and AMS; potential contributors to AMR; practices related to AMS; and challenges to AMS. The commonly sold antimicrobials in the pharmacies with or without prescriptions were oral azithromycin, Ampiclox® (ampicillin and cloxacillin), amoxicillin, ciprofloxacin, Septrin® (co-trimoxazole), metronidazole, Flucamox® (amoxicillin and flucloxacillin), Augmentin® (amoxicillin and clavulanic acid), cephalexin, doxycycline, and chloramphenicol. Participants had heard about AMR but not AMS, although only a few correctly defined AMR. Lack of knowledge among health workers and local communities; the overuse, misuse, and abuse of antimicrobials such as non-adherence to dosage; self-medication; and purchase of drugs without prescription were identified as potential accelerators to the emergence of AMR. Current practices related to AMS in private pharmacies were limited to meetings, antimicrobial dispensing, providing client advice, record keeping, and monitoring of drugs. Cost of healthcare, client satisfaction and retention, outdated guidelines, and the business orientation of pharmacies were the main challenges related to AMS.

Conclusion
There was poor knowledge of AMR and AMS, and limited AMS practices in private pharmacies. Private pharmacies have the potential to contribute to Uganda’s fight against AMR if motivated and equipped with adequate knowledge to enhance their practices related to AMS.
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Introduction
In recent years, antimicrobials have become increasingly ineffective [1, 2] and as a result, antimicrobial resistance (AMR) is now classified among the top 10 threats to global health [3, 4]. AMR brings concerns regarding human and animal health, with escalating concerns of an approaching post-antibiotic era [1, 2, 5]. The implications of AMR negatively affect health systems globally with higher morbidity, mortality, and treatment costs. These effects are predicted to escalate, with the highest burden being evident in low- and middle-income countries (LMICs) such as Uganda [6–8]. Given that AMR can potentially affect anyone irrespective of their social and demographic characteristics, urgent attention and interventions are needed to curb the spread of this global public health challenge [9].
Antimicrobial stewardship (AMS) is a healthcare-system-wide approach to promoting appropriate use of antimicrobials in order to preserve their effectiveness. It entails appropriate antimicrobial prescribing interventions and strategies aimed at decelerating the emergence of AMR and preventing its unintended consequences [6, 10]. AMS programmes aim to ensure the efficacy of the available antimicrobials through dispensing and usage of appropriately prescribed medicines, following recommended dosages and durations, while minimizing their side effects and emergence of resistant pathogen strains [11]. Many players are crucial for successful human health AMS programmes including patients, health workers, pharmacists, and dispensers [12–14].
In Uganda, the Department of Pharmaceuticals and Natural medicines in the Ministry of Health (MOH) is tasked with overseeing policy development, implementation, and coordination of pharmaceutical activities in the country [15]. With support from the National Medical Stores, MOH is actively involved in monitoring rational use, as well as quantification and harmonization of the supply chain of all pharmaceutical and related commodities in the country [16]. The medicines health supply chain system in the country is made up of both public and private entities. All facilities are regulated by the National Drug Authority (NDA) which is also responsible for their annual issuance of licenses [15]. The private sector comprises health facilities including private pharmacies, drug shops, clinics, and hospitals [17, 18]. Most private health facilities procure their pharmaceutical products from a network of private-for-profit entities depending on the services offered and their logistical purchasing power [17].
Private pharmacies, also known as community pharmacies, are usually the first point of contact for the public when accessing medicines in many LMIC settings including Uganda [19, 20]. These pharmacies provide a range of medicines such as antibiotics, antimalarials, anti-fungals, other prescription drugs for different illnesses, and cosmetic products. Some of the common antibiotics dispensed in private pharmacies include oral macrolides, penicillins, nitroimidazole, first generation cephalosporins, tetracyclines, amphenicol, and sulfamethoxazole–trimethoprim [21, 22]. In addition, pharmacies are a point of contact for healthcare-related advice and can refer patients to other more appropriate facilities if necessary [23]. As such, private pharmacies play an important role in the supply of antimicrobials for infectious diseases in communities and triaging patients to the correct care setting. However, many studies have shown that private pharmacy staff are involved in improper prescribing practices, many of which are drivers of AMR [24, 25]. Some of the practices in private pharmacies include selling antimicrobials without prescriptions [26, 27], undersupply of antimicrobials despite the duration stipulated in prescription, and polypharmacy [28]. Other studies have highlighted gaps in knowledge on AMR and AMS among private pharmacy workers [28]. Furthermore, some private pharmacies are seen to be more interested in sales and profits, while others give in due to pressure and customer demands [29, 30]. Whereas policy regulation within the government pharmacies is more strict in Uganda, this is less so in private pharmacies. As a result, many of the policy guidelines are underlooked and not enforced, resulting in unregulated and improper use of antimicrobials in many privately owned pharmacies [31].
The World Health Organization (WHO) has advocated for more monitoring and awareness interventions among health practitioners to formulate robust and effective measures in tackling AMR [32]. In Uganda, a number of initiatives have been implemented to promote AMS in health facilities, with a particular focus on the pharmacy department [33–35]. These initiatives include commemoration of the World AMR Awareness Week, AMS workshops, as well as Infection Prevention and Control (IPC) strategies. However, many of these initiatives have targeted pharmacists in public health facilities, and private pharmacies have hardly been engaged. Indeed, the current evidence on AMS in Uganda is largely from public health facilities [33–35]. Private health facilities including pharmacies have a key role to play in offering consistent and informed advice and practices in relation to antimicrobial use to slow the development of AMR. Therefore, this study explored knowledge and practices related to AMS in private pharmacies in Wakiso district, Uganda in 2022.

Methods
Study design and participants
This was a qualitative study, conducted in 2022, that used in-depth interviews (IDIs) to explore knowledge and practices related to AMS among private pharmacies in Wakiso district, Uganda. A total of 31 IDIs were conducted among retail private pharmacy staff. From each pharmacy, at least one staff member was purposively selected based on their involvement in dispensing antimicrobials, with 3 pharmacies providing 2 participants. The cadre of the staff members interviewed and other socio-demographic characteristics were determined during the IDIs.

Study area and setting
The study was conducted in Entebbe municipality and surrounding areas in Wakiso district, central Uganda. Entebbe municipality was chosen as the study site because of planned activities in the area as part of the Commonwealth Partnerships for Antimicrobial Stewardship (CwPAMS) scheme [36]. From prior workshops on AMS among health workers in the area, a concern was raised about how private pharmacies could be dispensing antimicrobials to clients without prescriptions [37]. This emerging issue particularly motivated the researchers to conduct the study. Entebbe municipality is situated in Wakiso district to the South West of Kampala, the capital city of Uganda. The municipality is located on one of Lake Victoria’s peninsulas of approximately 56.2 square kilometres. It is divided into two divisions A and B, with 24 zones. According to the last national population census, the municipality had a total population of 69,430 [38]. Entebbe municipality had approximately 30 pharmacies for both wholesale and retail among which 25 were for retail [39]. Pharmacies are operated by a range of health workers such as clinical officers, midwives, nurses, pharmacists, pharmacy technicians, and nursing assistants.

Sampling and data collection
Initially, a list of 25 retail pharmacies in Entebbe including their physical address and contacts was obtained from the NDA website [39] and cross-checked with the database of the Pharmaceutical Society of Uganda (PSU). With the help of Google maps and a local community member, two Research Assistants (RAs) were able to locate the listed pharmacies. However, not all the listed pharmacies participated in the study as some had outdated contact details, incorrect locations, or closed businesses. In addition, 15 pharmacies declined to take part in the study due to various reasons hence 10 pharmacies were involved from Entebbe Municipality. These reasons included: being busy with clients; only one staff being available at the time; fear of supervisors finding their employees off duty while participating in the study; fear that the research team was from NDA, the national regulatory body; while others were not interested to take part. Only retail pharmacies were included in the study since wholesale pharmacies did not primarily dispense drugs to individual clients but rather sold drugs to retail pharmacies and drug shops. Pharmacies were selected consecutively for their participation in the study. Indeed, the RAs selected pharmacies as they came across them, based on their availability and willingness to participate in the study. In order to reach data saturation, 18 pharmacies in Katabi Town Council that neighbours Entebbe Municipality were involved in the study.
Two RAs with bachelors degrees in health sciences and prior experience in the private pharmacy setting carried out data collection under the supervision of the researchers. The RAs underwent training on data collection procedures before actual data collection. The IDI guide used to collect data was developed by the researchers who had expertise in AMR/AMS with professional backgrounds in various fields including pharmacy, public health, and microbiology. Validation of the tool was done by pharmacists from both Uganda and the UK. The guide had two main sections, which had questions exploring the structures and practices on AMS among private pharmacies. The first section had background questions on the staff’s role at the pharmacy, working conditions, and clients that they served. The second section was on participants’ views on AMR and AMS practices within the pharmacy. Before data collection, the IDI guide was piloted among pharmacies that were not within the study area and a few changes were made. The IDIs, conducted in English and audio recorded, lasted approximately 60 min and were held at the convenience of the staff found in the pharmacy. Each IDI was conducted by one of the RAs.

Data management and analysis
The audio recordings from the IDIs were transcribed verbatim and proofread by the RAs to ensure that they were accurate. The generated transcripts were then imported into NVivo 2020 (QSR International) where data analysis was done by researchers experienced in qualitative research. Initially, the researchers familiarized themselves with the data through repetitive reading of the transcripts. Thereafter, generation of initial codes was undertaken by each of the researchers (MSG, SAB, GBL and JG). From the codes, the 4 researchers generated sub-themes and later themes that were reviewed in detail during two meetings. Where the researchers had disagreements regarding the codes and themes, a consensus was reached. At this step, some of the developed codes and themes were dropped, while new ones were generated. Throughout the data analysis process, the researchers referred to the steps of analytic rigour, credibility, transferability, dependability, and confirmability. In addition, notes taken during data collection supported contextual analysis. The initial analysis was performed by MSG, SAB, GBL and JG, and this was later cross-checked to facilitate the development of themes by GBL and DM. To support our analysis, selected quotes from the transcripts are provided with the findings.

Ethical considerations
The study obtained ethical approval from Makerere University College of Health Sciences, School of Health Sciences Research and Ethics Committee (2019–-051) and was registered at the Uganda National Council for Science and Technology (HS 2711). Written informed consent was obtained from all the participants, and their participation was voluntary. Anonymity was ensured since the participants’ identifying information including their names was not obtained during data collection. Data from the study were only accessed by the research team to maintain confidentiality and was not used for any other purpose.


Results
A total of 31 IDIs from 28 pharmacies were conducted in the study. Ten pharmacies with 12 participants from Entebbe Municipality, and 18 pharmacies with 19 participants from Katabi Town Council participated in the study. The majority of participants 61.3% (19/31) were female, with a mean age of 28.7 years and a standard deviation of 6.1. The majority of participants 58.1% (18/31) had a diploma, with the most common cadre being pharmacy technicians 29.0% (9/31). The majority of participants’ 80.6% (25/31) role was to dispense drugs. Nearly half of the pharmacies 48.4% (15/31) were solely owned by persons with a medical background, and only 19.4% (6/31) of the pharmacies dispensed antimicrobials for animal use. Only 25.8% of the participants (8/31) had previous training on AMS, while 67.7% (21/31) had been employed for 7 or less years (Table 1).Table 1Participants’ socio-demographic characteristics


	Socio-demographic characteristics
	Frequency (n = 31)
	Percentage (%)

	Gender

	 Female
	19
	61.3

	 Male
	12
	38.7

	Highest level of education

	 Bachelors degree
	1
	3.2

	 Diploma
	18
	58.1

	 Certificate
	12
	38.7

	Age (years)

	 22–35
	28
	90.3

	 36–48
	3
	9.7

	Cadre

	 Clinical officer
	3
	9.7

	 Midwife
	3
	9.7

	 Nurse
	6
	19.4

	 Nursing assistant
	5
	16.1

	 Pharmacist
	1
	3.2

	 Enrolled nurse
	2
	6.5

	 Pharmacy technician
	9
	29.0

	 Psychiatric nurse
	1
	3.2

	 Social scientist
	1
	3.2

	Participants’ role

	 Dispenser
	25
	80.6

	 Manager
	1
	3.2

	 Prescriber
	2
	6.5

	 Supervisor
	3
	9.7

	Ownership of pharmacy

	 Group (medical)
	7
	22.6

	 Group (non-medical)
	4
	13.0

	 Sole ownership (medical)
	15
	48.4

	 Sole ownership (non-medical)
	5
	16.0

	Years of employment

	 < 1
	10
	32.3

	 1–7
	21
	67.7

	Estimated number of clients per day

	 1–50
	25
	80.6

	 50–100
	6
	19.4

	Sale of antimicrobials for animal use

	 No
	25
	80.6

	 Yes
	6
	19.4

	Previous AMS training

	 No
	23
	74.2

	 Yes
	8
	25.8




Five major themes emerged from the study: commonly sold antimicrobials; knowledge on AMR and AMS; potential contributors to AMR (lack of knowledge, overuse, misuse, and abuse of antimicrobials such as non-adherence to dosage, self-medication, and purchase of drugs without a prescription); practices related to AMS (meetings, dispensing drugs and providing client advice, as well as record keeping and monitoring of drugs); and challenges to AMS (cost of healthcare, client satisfaction and retention, outdated guidelines, and business orientation of pharmacies).
Commonly sold antimicrobials
From the IDIs, participants identified various antimicrobials being sold in private pharmacies to treat different conditions. Participants reported penicillins, cephalosporins, tetracyclines, and fluoroquinolones as the commonly dispensed classes of antimicrobials. The different antimicrobials prescribed included: azithromycin, Ampiclox® (ampicillin and cloxacillin), amoxicillin, ciprofloxacin, Septrin® (co-trimoxazole), metronidazole, Flucamox (amoxicillin and flucloxacillin), Augmentin (co-amoxiclav), cephalexin, doxycycline, and chloramphenicol.
According to the participants, these drugs were mainly being used to treat respiratory tract infections such as bronchitis and pneumonia; urinary tract infections especially among females; coughs; flu; diarrhoea among children; and other bacterial diseases. Participants also stated that there was an increased demand for macrolides, particularly azithromycin, due to the COVID-19 pandemic.“Of recent, it has been more of the macrolides, to be specific, azithromycin because clients heard it is used in the treatment of COVID-19. We have been receiving many clients who always come and ask for azithromycin.” Participant 27



Knowledge on AMR and AMS
A few participants, mainly those with advanced training, correctly defined AMR but many had some idea of what it is. Some participants related AMR to continued use of antimicrobials beyond the prescribed duration due to a client’s inability to recover, while others stated that it was treating antimicrobial infections without achieving the desired outcomes which consequently led to the change of prescriptions. In addition, many participants were able to identify the consequences of AMR among patients. These consequences included increased hospital visits and hospitalization, as well as increased treatment costs due to more expensive forms of treatment. However, there was a misconception about where the resistance was occurring. Many of the participants stated that the resistance was developed by the patient’s body after prolonged use of antimicrobials and not by the disease-causing microorganisms.“Antimicrobial resistance occurs when either a person has taken or used a drug for quite a long time and the body has created a mechanism of resisting the efficacy of that drug to treat that disease.” Participant 22


In contrast, very few participants had ever heard of the terminology AMS. In most cases, participants understood what the word antimicrobial meant but were not familiar with the term stewardship. As such, many of the participants did not know how to define AMS. Upon explanation from the RAs, some of the participants were able to link AMS to the collective responsibility to control the misuse of drugs, monitoring to allow rational use of drugs, and any practices carried out to prevent AMR.“I am not very familiar with the term antimicrobial stewardship. I know what antimicrobial means but for stewardship, I really do not know. Maybe if you explain it to me.” Participant 04



Potential contributors to AMR
When participants were asked to identify factors contributing to AMR, they stated lack of knowledge, overuse, misuse, and abuse of antimicrobials such as non-adherence to dosage, self-medication, and purchase of drugs without prescriptions. Some of the participants felt that health workers had limited knowledge on what AMR was, its causes and consequences. The pharmacy staff stated that limited knowledge on AMR among health workers was shown by polypharmacy, irrational and prolonged prescription doses, and non-specific prescriptions as demonstrated by clients upon their visits to pharmacies.“There is a lack of knowledge on antimicrobial resistance among health professionals. On the professional side, there is what we call polypharmacy. This is when too many antibiotics are given to a patient. Maybe you needed one or two to kill the microorganisms but you find the health worker has prescribed three or four drugs to the same client.” Participant 17


On the community side, participants reported that many of the clients who went to the pharmacies were not knowledgeable about AMR, hence unaware of the implications of misuse and abuse of drugs. As such, many participants stated that their clients usually used antibiotics whenever and however they wanted, thereby fuelling non-adherence and self-medication. In addition, some participants mentioned that many clients were used to taking incomplete doses and discontinuing the drugs prematurely. Reasons for discontinuation of drugs included when one felt better, dislike for medicines, and preservation for future use.“Lack of knowledge because they [community members] come and think that they know a lot about the drugs. Some even say ‘don’t give me that drug, it is for cough’ because they are used to it whenever they get cough. Other people do not complete the dosage provided when they feel better especially when they dislike taking drugs. So, when you look at the main cause of the problem, it is lack of knowledge.” Participant 18


Whereas only a few of the participants reported the sale of antimicrobials for animal use in their pharmacies, it was noted that some of their clients requested human medication for animals under falsification. For example, some clients bought human drugs and used them on their animals. This was noted to be another potential contributor to AMR.“What could be causing AMR in the community mostly, is how people are using antimicrobials. You find that patients can even lie, and instead of buying medicines for themselves, they buy and use them to treat their animals or birds. So in that way, these bacteria get exposed to the antibiotics and develop a mechanism of resistance. That’s one of the major causes of antimicrobial resistance.” Participant 4



Practices related to AMS
A number of sub-themes were identified under the theme of practices related to AMS. These sub-themes included: meetings; dispensing drugs and providing client advice; as well as record keeping and monitoring of drugs.
Meetings
Although none of the pharmacies had a specific committee responsible for AMS, most of the participants reported having meetings where they discussed general issues arising from their day-to-day activities including AMS. These gatherings were either early morning physical meetings or via WhatsApp whose frequency was either daily, weekly or monthly. Particularly regarding AMS, participants reported discussion of new guidelines, treatments and drugs on the market, different ineffective antibiotics due to resistance, and client experiences regarding AMR. It was noted that although some of these meetings were not official, they always provided key information on AMS concerns at the pharmacies.“Yes, we have meetings now and again. We hold them with the owner of the pharmacy. We discuss many things in these meetings including the effectiveness of drugs. It might not be a real AMS committee but we learn a lot from these meetings.” Participant 17




Dispensing drugs and providing client advice
Participants stated that drugs were dispensed in three situations: with a health professional’s prescription; after assessment or explanation of the client’s symptoms within the pharmacy; and on self-prescription. For the latter two situations, antimicrobials are sold without prescription. According to the participants, prescriptions were mainly from neighbouring health facilities, personal and family doctors, and refills of previous prescriptions for chronic illnesses such as hypertension and diabetes. However, many of the participants reported that the larger percentage of clients they served had no prescriptions but generally requested antimicrobials based on past illness experience, previous prescriptions or medical consultations, as well as after seeking advice and suggestions from friends, family, and internet sources.“Many clients generally have no prescriptions. They either have a prescription from a friend, or others get it from their own experience. For example, some say ‘I used this drug and it worked for me so please give it to me again’. Others say they want that very treatment because previously they suffered from the same condition and used that medication which worked well.” Participant 13


Among clients with prescriptions, advice was given based on whether the prescription was from a medical health professional or a non-medical professional, such as friends and family. Usually, prescriptions from medical professionals were not scrutinized unless the pharmacy staff thought the prescriber had given a wrong prescription for example due to polypharmacy. In such cases, the participants, either did clerkship and then recommended the right antimicrobial to the client or called the respective prescriber where possible to clarify any queries including change of prescriptions.“If it is possible, we engage with the prescribers and if it is not possible, we explain to the client what we know. So sometimes the clients go back and speak to their prescribers or they take the advice we give them.” Participant 19


In cases where clients showed up without prescriptions, the participants reported taking client history and doing clerkship before they advised and prescribed antimicrobials. After discussion with clients, they would agree on the best treatment option, taking client financial capability into consideration. Advice on antimicrobial use was given to clients through counselling and health education sessions on adherence and compliance to antimicrobials, taking full doses of antimicrobials, prescribing drugs according to clients’ signs and symptoms, as well as requesting clients to go for medical check-ups or diagnostic tests to direct the type of antimicrobial to be used.“Yes, we do advise our clients. For most antimicrobials, we don’t sell quarter or half doses. Most times, we encourage clients to buy the whole dose and if they are not buying a whole dose because of money issues, we give them a variety of cheaper but full-dose antimicrobial brands rather than giving them a quarter dose because most don’t come back to buy the remaining dosage.” Participant 19


When participants were asked to identify commonly used sources of advice during their practice, some pharmacy staff mentioned the use of the Uganda Clinical Guidelines (UCG), British National Formulary, online apps such as Medscape, and the internet, particularly Google. Some participants mentioned asking their work colleagues, especially pharmacists for advice whenever they were not sure of the prescriptions to give clients or patient self-care advice. Other participants said that they usually referred to the drug leaflets whenever they needed advice on how to prescribe antimicrobials especially for new drugs.“What I usually do is I use the manufacturers’ advice. When I get a new antibiotic brand, I first read the leaflets or I google using my phone, and even when we sit as a group, we discuss the new drugs. Every drug has a leaflet with side effects, and drug interactions and I think everything is always there, even the mode of administration.” Participant 5


Record keeping and monitoring of drugs
Participants reported that their pharmacies had received a prescription book from NDA where they were recording the different antimicrobials dispensed. However, a few participants alluded that NDA had not given them new books in 2021 and 2022 therefore they had stopped taking records of the drugs prescribed. Other participants disclosed that NDA had not collected these prescription books for a long time hence record keeping was not a priority for their pharmacy, as no one asked for the records. As such, only a few of the pharmacies had been keeping updated records of the drugs dispensed. Many of the participants reported that their pharmacies were monitoring the different drugs dispensed mainly for accountability, stock taking (stock-outs and stock-ins), drug expiry dates, and sales forecasts. Other pharmacies kept records to restock drugs depending on demand within the community.“Yes, we used to [keep records] but this year we haven’t. I don’t know what happened because NDA which collects that data on antimicrobials and other drugs stopped coming. We do not know if they will resume.” Participant 19




Challenges to AMS
Regarding challenges to AMS practices, four sub-themes emerged: cost of healthcare; client satisfaction and retention; outdated AMS guidelines; and business-orientation of pharmacies.
Cost of healthcare
According to the participants, the high cost of healthcare was a major contributing factor to improper practices related to AMS. This is because many of the clients visited pharmacies without prescriptions, as they were avoiding the high consultation fees at private health facilities due to lack of money. Other participants highlighted that some clients also had limited funds therefore were unable to procure prescribed antimicrobials in full doses as stated by the healthcare professionals. Consequently, this led to self-medication and the purchase of incomplete doses.“Yes, people are poor. People nowadays are fearing to go to see health workers because they cannot afford the consultation fees and all those other related costs like diagnostic tests hence they prefer self-medicating.” Participant 27



Client satisfaction and retention
Another challenge to AMS mentioned by the participants was client satisfaction and retention. Some participants mentioned that they needed to make sure their clients were satisfied with their services. In most cases, this meant pleasing them by giving them the antimicrobials requested, even if they were not appropriate, for example, when not backed up by any medical opinion or advice. Participants also reported that some of their clients had a fixed mindset of a particular type of drug either from the internet, a friend or previous experience, which made it hard to give them advice. Participants further stressed that such clients would usually expect the pharmacy staff to serve them their desired drug choice without any symptom assessment, previous medical history, self-care advice, or counselling on drug usage. Client satisfaction was closely linked to maintenance and expansion of the pharmacy client base, resulting in good sales. As such, the choice of antimicrobials given to the clients was influenced by the client to a certain extent. Other participants highlighted that failure to serve such clients with their desired drugs was not good for business especially if they did not recover.“But majority of our clients claim to know what they want hence you cannot tell them otherwise. The moment you change their choice and they don’t improve, it is a bad situation and because of that risk, we just give them what they want. So at times, you are forced to give a drug even when not ideal because of demand.” Participant 13



Outdated guidelines
According to the participants, most of the AMS guidelines in Uganda were outdated and therefore not reliable. For example, some participants expressed concerns about the current UCG which had not been updated since 2016, yet some of the treatment options in these guidelines were no longer effective. Other participants mentioned that the paper-based format of guidelines, which had many pages, made it difficult for them to read the information as one had to flip through several pages of the document. This necessitated some of them to explore other sources of information such as the internet.“I would need to get information from a platform that is updated like google. I trust online sources more because these books like the Uganda Clinical Guidelines don’t have current drugs. I would want a system with up-to-date information.” Participant 5



Business-orientation of pharmacies
Many of the participants felt that the implementation of AMS activities was difficult, as most pharmacies were in the business for profit. Some participants also emphasized this by stating that in Uganda, it was not common for a client to be denied an antibiotic at the point of service especially if the client had money to purchase the drug. This was because most pharmacies were more concerned with the number of clients and sales made each day. Some participants felt that the type of drug that was prescribed sometimes depended on the profits made and not on the patient’s illness, while others felt that some clinicians intentionally prescribed many drugs to increase their sales.“Business-oriented mindset is too common in most private pharmacies because they need to maximize profits to make a lot of money. Pharmacy staff might say these drugs work but yet they do not. They always want to prescribe something which is more expensive yet there are some drugs that are not expensive that might do better than the expensive one.” Participant 10





Discussion
Our results present the situation of AMS in private pharmacy settings in a typical LMIC which should contribute to the much needed evidence to reduce AMR. Efforts to optimize the rational use of antimicrobials at different levels of the healthcare system have been emphasized [40]. However, private pharmacies have been left behind in many LMICs such as Uganda even when they are first point of contact to a large population [41]. Despite poor knowledge of AMR and AMS, and inadequate prioritization of AMS in the private pharmacies, our study findings show that these facilities have the potential to contribute to Uganda’s fight against AMR. Indeed, private pharmacies are easily accessible and in a unique position to provide advice and raise awareness among the public provided they are motivated and equipped with adequate knowledge on AMR/AMS. Deliberate efforts to implement more AMS programmes focussing on private pharmacies could be a starting point.
Similar to our study findings, commonly sold antimicrobials have also been reported by other studies [19, 21, 22, 42–45] and were mainly used to treat urinary tract infections and respiratory tract infections. It is also important to note that the commonly sold antimicrobials in this study such as penicillin, tetracyclines, amoxicillin, cloxacillin, chloramphenicol, and ciprofloxacin have already been implicated in the accelerated emergence of AMR in previous studies [8, 45, 46]. Findings from our study indicate an increased demand for azithromycin. This finding can be linked to the fact that the study was carried out in 2022 when the country was still grappling with COVID-19 and azithromycin was used as a treatment for the disease. Indeed, similar findings showing increased demand for azithromycin have been reported in Saudi Arabia [47], Kenya [48], Egypt [49], and India [50] during the COVID-19 pandemic. Since then, it has been found that azithromycin did not improve survival or any other prespecified clinical outcomes in patients with COVID-19 [45, 51]. However, the unintended impact(s) of increased antibiotic use during the pandemic needs to be further explored.
Knowledge of the terminologies AMR and AMS in our study was lacking as many pharmacy staff did not know how to clearly define them. Similarly, a study on knowledge and perceptions on AMR and AMS among 60 staff at a national cancer referral centre in Uganda also reported that respondents had heard of the term AMR but not AMS [52]. A possible reason for this may be because most of the participants were of low professional training, that is certificate (38.7%) and diploma (58.1%) holders, and the majority (74.2%) had not received any AMS training. AMR in Uganda is still a silent public health challenge that is mainly addressed at tertiary and regional hospitals [53, 54]. Indeed the expanded roles of pharmacists supporting AMS interventions has been well documented but necessitate increased capacity and investment in this workforce [55, 56]. In this study, only one pharmacist was interviewed which indicates the need for AMS trainings to be extend to other health allied institutions that train lower pharmacy based (and other) cadres. Previous literature in Uganda shows low occupancy and physical presence of pharmacists at workstations especially in private pharmacies [19, 57]. Possible reasons for pharmacists’ low presence at private pharmacies include the inability of pharmacy owners to remunerate them sufficiently, a low pharmacist-to-population ratio, dual practice, and stress due to workload [57–59]. Further research is needed to quantify the implications of low cadre staffing in private pharmacies on AMS and AMR.
Participants believed that both health workers working in the pharmacies and community members served had little or no knowledge on AMR and its consequences to modern medicine. Our finding differs from studies done in Zambia [60], Thailand [61], and Sudan [62] where the private pharmacy staff were knowledgeable about AMR. These differences could have resulted from the level of education of the participants, presence of AMS programmes, and type of study (qualitative versus quantitative). The notion that community members have inadequate knowledge on AMR is similar to studies in Tanzania [63], rural Mozambique [64], and the Democratic Republic of Congo [65]. These studies showed that participants were unaware of the risks associated with improper antibiotic use. Some of the participants in our study stated that AMR develops as a result of the patient’s body being resistant to drugs. This misconception has been documented in studies carried out in European and African countries where patients viewed resistance as a property of the human body rather than of infecting organisms [64, 66, 67]. Misconceptions by healthworkers confound miscommunications on AMR and as such, our findings show the urgency to provide further education and training to frontline healthworkers in all settings and cadre, increase awareness campaigns on AMR and its consequences, and the immediate need for enhanced AMS in private pharmacies. Pharmacy affiliated health professionals are well placed to support AMS interventions if they possess the capability (knowledge of medicines with curricula to include AMR and AMS in training), opportunity (contact with prescribers and patients), and motivation (Pharmaceutical Society of Uganda’s ethical standards for good professional practice) [23].
From the study findings, dispensing of drugs without prescriptions was the norm as observed elsewhere in Eritrea [68], Tanzania [26], China [69], and Zambia [60]. Indeed, over 50% of drugs in Uganda are sold over the counter [18, 70]. The misuse and overuse of antimicrobials, which is inclusive of self-medication and the dispensing of drugs without a prescription, is a leading driver of AMR in humans [71, 72]. In our study, private pharmacy operations included these practices despite prohibitions of over the counter dispensing of antimicrobials from NDA. Our findings could have been as a result of the business orientation of pharmacies, client satisfaction and retention. Similarly to our study, client satisfaction and demand from patients are recurring factors in dispensing drugs without prescription among private pharmacies elsewhere [30, 62, 68, 73, 74]. Patient expectations and demand for antibiotics has also been expressed among lower levels of the health system including the community [75]. Conversely, a study on the impact of antibiotic prescribing for viral upper respiratory tract infections showed that patient satisfaction was not associated with receiving antibiotics [76]. As such, this study showed that pharmacy staff can meet patient satisfaction without unnecessary dispensing of antimicrobials. This calls for continuous professional education with tools such as the TARGET Antibiotic Checklist which has an emphasis on good antimicrobial prescribing practices and self-care advice for private pharmacies [77].
In our study, participants felt that the implementation of AMS activities was challenging due to the business-oriented nature of the pharmacies. A recent study carried out showed that at least half of the pharmacies had a mean operating profit margin greater than 18% [78]. Concerns about pharmacy owners refusing their employees to allow clients to leave the pharmacy premises without any dispensed medication, even when the clients did not need antimicrobials, have been documented [79]. Turning away clients is believed to cause a direct reduction in sales and profits for pharmacies and possibly lead to bankruptcy [79, 80]. Educating pharmacy staff on AMS may not have the desired impact if the number of sales made is used as part of their appraisal. This situation consequently puts pharmacy staff in a difficult situation regarding their obligation to improve health and the fear of being laid off due to low sales. To avoid such a scenario, we recommend increasing awareness on the impact of AMR for both private pharmacy employers and employees. In addition, more strict regulation and enforcement by the NDA regarding recommended practice in these settings is needed.
Our findings showed laxity by the pharmacy regulatory body as participants mentioned the use of outdated guidelines and the failure of NDA to distribute and collect drug prescription books. Regulation of private pharmacies is a global challenge that can negatively impact on AMR if poor practices are not addressed [81–83]. Updating of the UCG should occur regularly as the guidelines currently in use were developed in 2016 [84]. It is worth noting that at the time of the study, the UCG guidelines were under review by the MOH. As of 2018, the NDA no longer printed prototype prescription books for sale, and all pharmacies were to put in place their own system for recording prescriptions dispensed [85]. As part of this study, none of the participants mentioned this change. Therefore, we believe that the pharmacy staff were not aware of the new regulation. However, it should be noted that failure to receive a prescription book from NDA and the absence of pharmacy inspection in relation to existing books were linked to reduced prioritization for record keeping. A study on the compliance of private pharmacies in Uganda to control prescription drug regulation found poor (23%) adherence to stock control requirements [82]. Insufficient record keeping results in poor monitoring of drugs which slows down surveillance efforts on antimicrobial use as it undermines accountability [86]. Regulation activities in private pharmacies could include a well-recognized structure of inspection and routine support supervision visits from NDA. However, such inspections should not be characterized by impromptu raids that are harsh and instil fear among pharmacy staff, but rather create space for continuous review of needs, knowledge, and resources among pharmacies [87].
Many pharmacy staff mentioned giving advice and recommending drugs to clients after ascertaining patient history and clerkship for clients without prescriptions. However, due to increased morbidity and mortality from resistant infectious diseases, clinical diagnosis followed by laboratory diagnosis before the prescription of drugs is strongly encouraged including in private health facility settings [62, 88, 89]. LMICs such as Uganda could learn from high-income countries where dispensing of drugs without prescriptions is minimal [90]. However, the regulation of antimicrobials in Uganda should be in such a way that it does not undo the gains of accessibility to medicines especially to vulnerable and hard-to-reach populations [91]. Furthermore, our study findings revealed pharmacy staff had meetings on general issues arising from their day-to-day activities including some related to prescribing antimicrobials. In addition, participants stated use of guidelines, online apps, reading of drug leaflets, and acquiring advice from either colleagues or pharmacist supervisors when they needed guidance. The desire of private pharmacy staff to acquire advice from colleagues and other sources could be used to enhance their knowledge to become antimicrobial guardians. Through CwPAMS, a free mobile application which contains the UCG, IPC guidelines, as well as information on AMS and AMR has been launched which could be utilized among private pharmacies [36].
The use of human medicines for animal use is a potential contributor to escalating levels of AMR which is echoed by studies in Cambodia [92], India [93], Uganda [37], and Ethiopia [94]. In our study amoxicillin, chloramphenicol, and metronidazole were among the most commonly dispensed antibiotics for animal use. A cross-country study between Uganda, Tanzania and India reported the above antibiotics among the most commonly used human antibiotics in animals [95]. Cross-use of antibiotics from humans to animals contributes to the development and spread of drug-resistant microorgansims as they can enter food chains and be spread through the environment and waterways. To increase end-user knowledge on AMR and AMS, contextualized community engagement opportunities using a One Health approach to facilitate behaviour change has been suggested [96].
We observed some limitations in our study. First of all, the RAs felt that some of the pharmacy staff were withholding information during the interviews. Indeed, some private pharmacies that were approached declined to take part in the study out of fear that the RAs could have been sent by the regulatory body. To minimize this concern, the RAs were coached on how to create a safe space for participants to fully express themselves, as well as clearly explain the purpose of the study. In addition, the RAs emphasized that they were not working for any regulatory authorities and all data were to be anonymized. The RAs might also have caused unintentional bias among the participants when explaining AMR and AMS in lay terms. However, a clear understanding of these terms was of importance in answering the proceeding questions in the interview guide. Our study was conducted in an urban setting hence the findings may not be generalizable to other settings in the country. Nevertheless, this is among the first studies on AMS in private pharmacies in central Uganda which can inform future interventions to reduce AMR in the country.

Conclusion
The study revealed that most of the participants had limited knowledge on AMR and AMS, as well as reported undesirable practices related to dispensing of antimicrobials such as being profit oriented and prescribing based on patient demands. This highlights the need for further training of private pharmacy staff to improve their understanding of AMS and its importance in preventing the emergence and spread of AMR. This study also raised the need for greater public awareness about AMR as the sale of antimicrobials was driven by consumers’ demands. Private pharmacies can contribute to Uganda’s fight against AMR if motivated and equipped with adequate knowledge to enhance their practices related to AMS. It is also important that private pharmacies provide a unified advisory role for the public with regard to the provision and use of antimicrobials. In addition, strengthened regulation and enforcement among private pharmacies by regulatory authorities is crucial for enhanced AMS.

Acknowledgements
We would like to appreciate all members of the project team (UK and Uganda), community mobilisers, community health workers, and local leaders for their contribution to the study. We also want to thank all stakeholders who supported implementation of the study including: Ministry of Health, Wakiso District Health Office; and Entebbe Regional Referral Hospital. Lastly, we would like to thank all the pharmacy staff that accepted to take part in this study.

Author contributions
DM and LG are the Uganda and UK health partnership leads, respectively, and initiated the research idea. CB, BYN, KRH and JW contributed to conceptualization of the project. BT, BN, MSG, SB, GBL, JG, MOB and DM analyzed and interpreted the data. All authors participated in carrying out the study and writing the manuscript. All authors read and approved the final manuscript.

Funding
This study was funded as part of the Commonwealth Partnerships on Antimicrobial Stewardship (CwPAMS) supported by Tropical Health and Education Trust (THET) and Commonwealth Pharmacists Association (CPA) using Official Development Assistance (ODA) funding, through the Department of Health and Social Care’s Fleming Fund. The views expressed in this publication are those of the authors and not necessarily those of the NHS, the Fleming Fund, the Department of Health and Social Care, THET or CPA. The funding body therefore had no role in the design of the study and collection, analysis, and interpretation of data and in writing the manuscript.

Availability of data and materials
Data from study are available from the corresponding author on reasonable request.

Declarations
Ethics approval and consent to participate
The study obtained ethical approval from Makerere University College of Health Sciences, School of Health Sciences Research and Ethics Committee (2019-051) and was registered at the Uganda National Council for Science and Technology (HS 2711). Written informed consent was obtained from all the participants, and their participation was voluntary.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.


References
	1.
Parsonage B, Hagglund PK, Keogh L, Wheelhouse N, Brown RE, Dancer SJ. Control of antimicrobial resistance requires an ethical approach. Front Microbiol. 2017;8:2124.PubMedPubMedCentral

	2.
Abimbola SO, Otieno MA, Cole J. Reducing the use of antimicrobials as a solution to the challenge of antimicrobial resistance (AMR): approaching an ethical dilemma through the lens of planetary health. Challenges. 2021;12(2):23.

	3.
Medina MJ, Legido-Quigley H, Hsu LY. Antimicrobial resistance in one health. In: Masys AJ, Izurieta R, Reina OM, editors. Global health security. Advanced sciences and technologies for security applications. Cham: Springer International Publishing; 2020. p. 209–29.

	4.
World Health Organization. Global antimicrobial resistance and use surveillance system (GLASS) report. 2021. https://​www.​who.​int/​publications/​i/​item/​9789240027336. Accessed 16 Nov 2022.

	5.
Bloom DE, Cadarette D. Infectious disease threats in the twenty-first century: strengthening the global response. Front Immunol. 2019;10:549.PubMedPubMedCentral

	6.
Majumder MAA, Rahman S, Cohall D, Bharatha A, Singh K, Haque M, et al. Antimicrobial stewardship: fighting antimicrobial resistance and protecting global public health. Infect Drug Resist. 2020;13:4713–38.PubMedPubMedCentral

	7.
Sulis G, Sayood S, Gandra S. Antimicrobial resistance in low- and middle-income countries: current status and future directions. Expert Rev Anti Infect Ther. 2022;20(2):147–60.PubMed

	8.
Antimicrobial Resistance Collaborators. Global burden of bacterial antimicrobial resistance in 2019: a systematic analysis. Lancet. 2022;399(10325):629–55.

	9.
Cantas L, Shah SQ, Cavaco LM, Manaia CM, Walsh F, Popowska M, et al. A brief multi-disciplinary review on antimicrobial resistance in medicine and its linkage to the global environmental microbiota. Front Microbiol. 2013;4:96.PubMedPubMedCentral

	10.
Dik JW, Hendrix R, Poelman R, Niesters HG, Postma MJ, Sinha B, et al. Measuring the impact of antimicrobial stewardship programs. Expert Rev Anti Infect Ther. 2016;14(6):569–75.PubMed

	11.
Nathwani D, Varghese D, Stephens J, Ansari W, Martin S, Charbonneau C. Value of hospital antimicrobial stewardship programs [ASPs]: a systematic review. Antimicrob Resist Infect Control. 2019;8(1):35.PubMedPubMedCentral

	12.
National Institute for Health and Care. Antimicrobial stewardship: systems and processes for effective antimicrobial medicine use. NICE guideline [NG15]. 2015. https://​www.​nice.​org.​uk/​guidance/​ng15. Accessed 24 March 2023

	13.
Heil EL, Kuti JL, Bearden DT, Gallagher JC. The essential role of pharmacists in antimicrobial stewardship. Infect Control Hosp Epidemiol. 2016;37(7):753–4.PubMed

	14.
Charani E, Castro-Sanchez E, Holmes A. The role of behavior change in antimicrobial stewardship. Infect Dis Clin North Am. 2014;28(2):169–75.PubMed

	15.
National Drug Authority. The national drug policy and authority act. 2023 https://​www.​nda.​or.​ug/​wp-content/​uploads/​2022/​03/​National-Drug-Policy-Authority-Act-Cap-206.​pdf. Accessed 4 June 2023

	16.
Lugada E, Komakech H, Ochola I, Mwebaze S, Olowo Oteba M, Okidi LD. Health supply chain system in Uganda: current issues, structure, performance, and implications for systems strengthening. J Pharm Policy Pract. 2022;15(1):14.PubMedPubMedCentral

	17.
Konde-Lule J, Okuonzi S, Matsiko C, Mukanga D, Onama V, Gitta SN. The Potential of the Private sector to improve health outcomes in Uganda. 2006 https://​nru.​uncst.​go.​ug/​xmlui/​handle/​123456789/​8509. Accessed 2 Nov 2022.

	18.
Mukonzo JK, Namuwenge PM, Okure G, Mwesige B, Namusisi OK, Mukanga D. Over-the-counter suboptimal dispensing of antibiotics in Uganda. J Multidiscip Healthc. 2013;6:303–10.PubMedPubMedCentral

	19.
Mayora C, Kitutu FE, Kandala NB, Ekirapa-Kiracho E, Peterson SS, Wamani H. Private retail drug shops: what they are, how they operate, and implications for health care delivery in rural Uganda. BMC Health Serv Res. 2018;18(1):532.PubMedPubMedCentral

	20.
Smith F. The quality of private pharmacy services in low and middle-income countries: a systematic review. Pharm World Sci. 2009;31(3):351–61.PubMed

	21.
Mbonye AK, Buregyeya E, Rutebemberwa E, Clarke SE, Lal S, Hansen KS, et al. Prescription for antibiotics at drug shops and strategies to improve quality of care and patient safety: a cross-sectional survey in the private sector in Uganda. BMJ Open. 2016;6(3): e010632.PubMedPubMedCentral

	22.
Namugambe JS, Delamou A, Moses F, Ali E, Hermans V, Takarinda K, et al. National antimicrobial consumption: analysis of central warehouses supplies to in-patient care health facilities from 2017 to 2019 in Uganda. Trop Med Infect Dis. 2021;6(2):83.PubMedPubMedCentral

	23.
Essack S, Bell J, Shephard A. Community pharmacists-Leaders for antibiotic stewardship in respiratory tract infection. J Clin Pharm Ther. 2018;43(2):302–7.PubMed

	24.
Olamijuwon E, Konje E, Kansiime C, Kesby M, Keenan K, Neema S, et al. Antibiotic dispensing practices during COVID-19 and implications for Antimicrobial Resistance (AMR): parallel mystery client studies in Uganda and Tanzania. Antimicrob Resist Infect Control. 2022;12(1):10.

	25.
Saleem Z, Hassali MA, Hashmi FK, Godman B, Saleem F. Antimicrobial dispensing practices and determinants of antimicrobial resistance: a qualitative study among community pharmacists in Pakistan. Fam Med Community Health. 2019;7(3): e000138.PubMedPubMedCentral

	26.
Horumpende PG, Sonda TB, van Zwetselaar M, Antony ML, Tenu FF, Mwanziva CE, et al. Prescription and non-prescription antibiotic dispensing practices in part I and part II pharmacies in Moshi Municipality, Kilimanjaro Region in Tanzania: a simulated clients approach. PLoS ONE. 2018;13(11): e0207465.PubMedPubMedCentral

	27.
Sakeena MHF, Bennett AA, McLachlan AJ. Non-prescription sales of antimicrobial agents at community pharmacies in developing countries: a systematic review. Int J Antimicrob Agents. 2018;52(6):771–82.PubMed

	28.
Kagoya EK, Royen KV, Waako P, Royen PV, Iramiot JS, Obakiro SB, et al. Experiences and views of healthcare professionals on the prescription of antibiotics in Eastern Uganda: a qualitative study. J Glob Antimicrob Resist. 2021;25:66–71.PubMed

	29.
Laxminarayan R, Duse A, Wattal C, Zaidi AKM, Wertheim HFL, Sumpradit N, et al. Antibiotic resistance-the need for global solutions. Lancet Infect Dis. 2013;13(12):1057–98.PubMed

	30.
Belachew SA, Hall L, Erku DA, Selvey LA. No prescription? No problem: drivers of non-prescribed sale of antibiotics among community drug retail outlets in low and middle income countries: a systematic review of qualitative studies. BMC Public Health. 2021;21(1):1056.PubMedPubMedCentral

	31.
Driesen A, Verbeke K, Simoens S, Laekeman G. International trends in lifelong learning for pharmacists. Am J Pharm Educ. 2007;71(3):52.PubMedPubMedCentral

	32.
World Health Organization. Raising awareness and educating on antimicrobial resistance. 2022. https://​www.​who.​int/​activities/​raising-awareness-and-educating-on-antimicrobial-resistance. Accessed 7 Nov 2022.

	33.
van den Bergh D, Messina AP, Goff DA, van Jaarsveld A, Coetzee R, de Wet Y, et al. A pharmacist-led prospective antibiotic stewardship intervention improves compliance to community-acquired pneumonia guidelines in 39 public and private hospitals across South Africa. Int J Antimicrob Agents. 2020;56(6): 106189.PubMed

	34.
Kerr F, Sefah IA, Essah DO, Cockburn A, Afriyie D, Mahungu J, et al. Practical pharmacist-led interventions to improve antimicrobial stewardship in Ghana, Tanzania, Uganda and Zambia. Pharmacy. 2021;9(3):124.PubMedPubMedCentral

	35.
Otieno PA, Campbell S, Maley S, Obinju Arunga T, Otieno OM. A systematic review of pharmacist-led antimicrobial stewardship programs in Sub-Saharan Africa. Int J Clin Pract. 2022;2022:3639943.PubMedPubMedCentral

	36.
Tropical Health and Education Trust. Commonwealth Partnerships for Antimicrobial Stewardship Scheme. In: THET Partnerships for Global Health. 2023. https://​www.​thet.​org/​our-work/​grants/​cwpams/​. Accessed 15 Nov 2022.

	37.
Musoke D, Namata C, Lubega GB, Kitutu FE, Mugisha L, Amir S, et al. Access, use and disposal of antimicrobials among humans and animals in Wakiso district, Uganda: a qualitative study. J Pharm Policy Pract. 2021;14(1):69.PubMedPubMedCentral

	38.
Uganda Bureau of Statistics. The National Population and Housing Census 2014–Main report. 2016. https://​www.​ubos.​org/​wp-content/​uploads/​publications/​03_​20182014_​National_​Census_​Main_​Report.​pdf. Accessed 15 Nov 2022.

	39.
National Drug Authority. Licensed Outlets. 2022. https://​www.​nda.​or.​ug/​licensed-outlets/​. Accessed 12 Oct 2022.

	40.
Dyar OJ, Huttner B, Schouten J, Pulcini C. What is antimicrobial stewardship? Clin Microbiol Infect. 2017;23(11):793–8.PubMed

	41.
Lim K, Broom A, Olsen A, Seale H. Community pharmacists as antimicrobial guardians and gatekeepers—a qualitative study of the perspectives of pharmacy sector stakeholders. Explor Res Clin Soc Pharm. 2022;9: 100212.PubMedPubMedCentral

	42.
Jean-Baptiste T, Carpenter JF, Dahl K, Derameau W, Veillard R, Jacquet JR, et al. Substandard quality of the antimicrobials sold in the street markets in Haiti. Antibiotics. 2020;9(7):407.PubMedPubMedCentral

	43.
Nayiga S, Kayendeke M, Nabirye C, Willis LD, Chandler CIR, Staedke SG. Use of antibiotics to treat humans and animals in Uganda: a cross-sectional survey of households and farmers in rural, urban and peri-urban settings. JAC Antimicrob Resist. 2020;2(4):dlaa082.PubMedPubMedCentral

	44.
Dixon J, MacPherson EE, Nayiga S, Manyau S, Nabirye C, Kayendeke M, et al. Antibiotic stories: a mixed-methods, multi-country analysis of household antibiotic use in Malawi, Uganda and Zimbabwe. BMJ Glob Health. 2021;6(11): e006920.PubMedPubMedCentral

	45.
Mugerwa I, Nabadda SN, Midega J, Guma C, Kalyesubula S, Muwonge A. Antimicrobial resistance situational analysis 2019–2020: design and performance for human health surveillance in Uganda. Trop Med Infect Dis. 2021;6(4):178.PubMedPubMedCentral

	46.
Mpairwe Y, Wamala S. Antibiotic resistance in Uganda: Situation Analysis and Recommendations. 2015. https://​bmcmedicine.​biomedcentral.​com/​submission-guidelines/​preparing-your-manuscript/​guidelines. Accessed 24 Nov 2022.

	47.
Khojah HMJ. Over-the-counter sale of antibiotics during COVID-19 outbreak by community pharmacies in Saudi Arabia: a simulated client study. BMC Health Serv Res. 2022;22(1):123.PubMedPubMedCentral

	48.
Opanga SA, Rizvi N, Wamaitha A, Sefah IA, Godman B. Availability of medicines in community pharmacy to manage patients with COVID-19 in Kenya; pilot study and implications. Sch Acad J Pharm. 2021;10(3):36–43.

	49.
Elsayed AA, Darwish SF, Zewail MB, Mohammed M, Saeed H, Rabea H. Antibiotic misuse and compliance with infection control measures during COVID-19 pandemic in community pharmacies in Egypt. Int J Clin Pract. 2021;75(6): e14081.PubMed

	50.
Dutta S, Kaur RJ, Bhardwaj P, Ambwani S, Godman B, Jha PA, et al. Demand of COVID-19 medicines without prescription among community pharmacies in Jodhpur, India: findings and implications. J Family Med Prim Care. 2022;11(2):503–11.PubMedPubMedCentral

	51.
Group PTC. Azithromycin for community treatment of suspected COVID-19 in people at increased risk of an adverse clinical course in the UK (PRINCIPLE): a randomised, controlled, open-label, adaptive platform trial. Lancet. 2021;397(10279):1063–74.

	52.
Gulleen EA, Lubwama M, Komakech A, Krantz EM, Liu C, Phipps W. Knowledge and perceptions of antimicrobial resistance and antimicrobial stewardship among staff at a national cancer referral center in Uganda. Antimicrob Steward Healthc Epidemiol. 2022;2(1): e54.PubMedPubMedCentral

	53.
Van Dijck C, Vlieghe E, Cox JA. Antibiotic stewardship interventions in hospitals in low-and middle-income countries: a systematic review. Bull World Health Organ. 2018;96(4):266–80.PubMedPubMedCentral

	54.
Kimbowa IM, Ocan M, Eriksen J, Nakafeero M, Obua C, Stålsby Lundborg C, et al. Characteristics of antimicrobial stewardship programmes in hospitals of Uganda. PLoS ONE. 2022;17(5): e0268032.PubMedPubMedCentral

	55.
Bishop C, Yacoob Z, Knobloch MJ, Safdar N. Community pharmacy interventions to improve antibiotic stewardship and implications for pharmacy education: a narrative overview. Res Social Adm Pharm. 2019;15(6):627–31.PubMed

	56.
Wu JH, Khalid F, Langford BJ, Beahm NP, McIntyre M, Schwartz KL, et al. Community pharmacist prescribing of antimicrobials: a systematic review from an antimicrobial stewardship perspective. Can Pharm J. 2021;154(3):179–92.

	57.
Obua TO, Adome RO, Kutyabami P, Kitutu FE, Kamba PF. Factors associated with occupancy of pharmacist positions in public sector hospitals in Uganda: a cross-sectional study. Hum Resour Health. 2017;15(1):1.PubMedPubMedCentral

	58.
Tweheyo R, Daker-White G, Reed C, Davies L, Kiwanuka S, Campbell S. ‘Nobody is after you; it is your initiative to start work’: a qualitative study of health workforce absenteeism in rural Uganda. BMJ Glob Health. 2017;2(4): e000455.PubMedPubMedCentral

	59.
Monitor. Uganda needs 5,000 pharmacists - experts. 2020. https://​www.​monitor.​co.​ug/​uganda/​news/​national/​uganda-needs-5-000-pharmacists-experts-1827754. Accessed 12 Dec 2022.

	60.
Mudenda S, Hankombo M, Saleem Z, Sadiq MJ, Banda M, Munkombwe D, et al. Knowledge, attitude, and practices of community pharmacists on antibiotic resistance and antimicrobial stewardship in Lusaka, Zambia. medRxiv. 2020;27:20181826.

	61.
Netthong R, Kane R, Ahmadi K. Antimicrobial resistance and community pharmacists’ perspective in Thailand: a mixed methods survey using appreciative inquiry theory. Antibiotics. 2022;11:107–61.

	62.
Abdelrahman Hussain M, Osman Mohamed A, Sandel Abkar A, Siddig Mohamed F, Khider EH. Knowledge, attitude and practice of community pharmacists in relation to dispensing antibiotics without prescription in Sudan: a cross-sectional study. Integr Pharm Res Pract. 2022;11:107–16.PubMedPubMedCentral

	63.
Sindato C, Mboera LEG, Katale BZ, Frumence G, Kimera S, Clark TG, et al. Knowledge, attitudes and practices regarding antimicrobial use and resistance among communities of Ilala, Kilosa and Kibaha districts of Tanzania. Antimicrob Resist Infect Control. 2020;9(1):194.PubMedPubMedCentral

	64.
Cambaco O, Alonso Menendez Y, Kinsman J, Sigauque B, Wertheim H, Do N, et al. Community knowledge and practices regarding antibiotic use in rural Mozambique: where is the starting point for prevention of antibiotic resistance? BMC Public Health. 2020;20(1):1183.PubMedPubMedCentral

	65.
Shembo AKP, Musumari PM, Srithanaviboonchai K, Tangmunkongvorakul A, Dalleur O. A qualitative study on community use of antibiotics in Kinshasa, Democratic Republic of Congo. PLoS ONE. 2022;17(4): e0267544.PubMedPubMedCentral

	66.
Brookes-Howell L, Elwyn G, Hood K, Wood F, Cooper L, Goossens H, et al. ‘The body gets used to them’: patients’ interpretations of antibiotic resistance and the implications for containment strategies. J Gen Intern Med. 2012;27(7):766–72.PubMed

	67.
Bakhit M, Del Mar C, Gibson E, Hoffmann T. Exploring patients’ understanding of antibiotic resistance and how this may influence attitudes towards antibiotic use for acute respiratory infections: a qualitative study in Australian general practice. BMJ Open. 2019;9(3): e026735.PubMedPubMedCentral

	68.
Bahta M, Tesfamariam S, Weldemariam DG, Yemane H, Tesfamariam EH, Alem T, et al. Dispensing of antibiotics without prescription and associated factors in drug retail outlets of Eritrea: a simulated client method. PLoS ONE. 2020;15(1): e0228013.PubMedPubMedCentral

	69.
Chang J, Ye D, Lv B, Jiang MH, Zhu S, Yan KK, et al. Sale of antibiotics without a prescription at community pharmacies in urban China: a multicentre cross-sectional survey. J Antimicrob Chemother. 2017;72(4):1235–42.PubMed

	70.
Anyama N, Adome RO. Community pharmaceutical care: an 8-month critical review of two pharmacies in Kampala. Afr Health Sci. 2003;3(2):87–93.PubMedPubMedCentral

	71.
Ngado TT, Chuc NT, Hoa NP, Hoa NQ, Nguyen NT, Loan HT, et al. Antibiotic sales in rural and urban pharmacies in northern Vietnam: an observational study. BMC Pharmacol Toxicol. 2014;15:6.

	72.
Morgan DJ, Okeke IN, Laxminarayan R, Perencevich EN, Weisenberg S. Non-prescription antimicrobial use worldwide: a systematic review. Lancet Infect Dis. 2011;11(9):692–701.PubMedPubMedCentral

	73.
Boiko O, Gulliford MC, Burgess C. Revisiting patient expectations and experiences of antibiotics in an era of antimicrobial resistance: qualitative study. Health Expect. 2020;23(5):1250–8.PubMedPubMedCentral

	74.
Waseem H, Ali J, Sarwar F, Khan A, Rehman HSU, Choudri M, et al. Assessment of knowledge and attitude trends towards antimicrobial resistance (AMR) among the community members, pharmacists/pharmacy owners and physicians in district Sialkot, Pakistan. Antimicrob Resist Infect Control. 2019;8:67.PubMedPubMedCentral

	75.
Gaarslev C, Yee M, Chan G, Fletcher-Lartey S, Khan R. A mixed methods study to understand patient expectations for antibiotics for an upper respiratory tract infection. Antimicrob Resist Infect Control. 2016;5:39.PubMedPubMedCentral

	76.
Ray MJ, Tallman GB, McCracken CM, Elman MR, McGregor JC. Patient satisfaction not impacted by antibiotic prescribing for viral upper respiratory infections. Open Forum Infect Dis. 2019;6:693–4.

	77.
Parekh S, Hayes CV, Loader J, Ashiru-Oredope D, Hand K, Hicks G, et al. The use of the TARGET antibiotic checklist to support antimicrobial stewardship in England’s community pharmacies. Antibiotics. 2023;12(4):647.PubMedPubMedCentral

	78.
Mugisha M. Financial performance of retail pharmacies in Uganda: a case of Kampala city: Makerere University. 2019. http://​makir.​mak.​ac.​ug/​handle/​10570/​9469?​show=​full. Accessed 9 Jan 2023.

	79.
Jerving S. The pharmacist’s role in fighting antimicrobial resistance. 2021. https://​www.​devex.​com/​news/​the-pharmacist-s-role-in-fighting-antimicrobial-resistance-100537. Accessed 3 Jan 2023.

	80.
Hutchinson E, Hansen KS, Sanyu J, Amonya LP, Mundua S, Balabanova D, et al. Is it possible for drug shops to abide by the formal rules? The structural determinants of community medicine sales in Uganda. BMJ Glob Health. 2023;8(2): e011097.PubMedPubMedCentral

	81.
Wiysonge CS, Abdullahi LH, Ndze VN, Hussey GD. Public stewardship of private for-profit healthcare providers in low- and middle-income countries. Cochrane Database Syst Rev. 2016;2016(8):CD009855.PubMedPubMedCentral

	82.
Kamba PF, Mulangwa J, Kaggwa B, Kitutu FE, Sewankambo NK, Katabira ET, et al. Compliance of private pharmacies in Uganda with controlled prescription drugs regulations: a mixed-methods study. Subst Abuse Treat Prev Policy. 2020;15(1):16.PubMedPubMedCentral

	83.
Ashigbie PG, Azameti D, Wirtz VJ. Challenges of medicines management in the public and private sector under Ghana’s National Health Insurance Scheme—a qualitative study. J Pharm Policy Pract. 2016;9:6.PubMedPubMedCentral

	84.
National Guidelines for Management of Common Conditions. In: Uganda Clinical Guidelines. 2016. https://​www.​prb.​org/​wp-content/​uploads/​2018/​05/​Uganda-Clinical-Guidelines-2016-National-Guidelines-for-Management-of-Common-Conditions.​pdf. Accessed 18 Jan 2023.

	85.
National Drug Authority. Records of Prescriptions. 2018. https://​www.​nda.​or.​ug/​nda/​files/​downloads/​CIRCULAR%20​RECORD%20​OF%20​PRESCRIPTIONS058​0662018053108263​5.​pdf. Accessed 24 Jan 2023.

	86.
World Health Organization. Global Antimicrobial Resistance Surveillance System (GLASS) Report. 2016. https://​www.​who.​int/​docs/​default-source/​searo/​amr/​global-antimicrobial-resistance-surveillance-system-(glass)-report-early-implementation-2016-2017.​pdf. Accessed 3 Feb 2023.

	87.
Bagonza A, Peterson S, Martensson A, Wamani H, Awor P, Mutto M, et al. Regulatory inspection of registered private drug shops in East-Central Uganda-what it is versus what it should be: a qualitative study. J Pharm Policy Pract. 2020;13:55.PubMedPubMedCentral

	88.
Doron S, Davidson LE. Antimicrobial stewardship. Mayo Clin Proc. 2011;86(11):1113–23.PubMedPubMedCentral

	89.
Krockow EM, Colman AM, Chattoe-Brown E, Jenkins DR, Perera N, Mehtar S, et al. Balancing the risks to individual and society: a systematic review and synthesis of qualitative research on antibiotic prescribing behaviour in hospitals. J Hosp Infect. 2019;101(4):428–39.PubMed

	90.
World Health Organization. WHO report on surveillance of antibiotic consumption: 2016–2018 early implementation. 2018. https://​www.​who.​int/​publications/​i/​item/​9789241514880. Accessed 6 Feb 2023.

	91.
Bloom G, Merrett GB, Wilkinson A, Lin V, Paulin S. Antimicrobial resistance and universal health coverage. BMJ Glob Health. 2017;2(4): e000518.PubMedPubMedCentral

	92.
Om C, McLaws ML. Antibiotics: practice and opinions of Cambodian commercial farmers, animal feed retailers and veterinarians. Antimicrob Resist Infect Control. 2016;5:42.PubMedPubMedCentral

	93.
Arnold J-C, Day D, Hennessey M, Alarcon P, Gautham M, Samanta I, et al. “If it works in people, why not animals?” A qualitative investigation of antibiotic use in smallholder livestock settings in Rural West Bengal, India. Antibiotics. 2021;10(12):1433.PubMedPubMedCentral

	94.
Gemeda BA, Amenu K, Magnusson U, Dohoo I, Hallenberg GS, Alemayehu G, et al. Antimicrobial use in extensive smallholder livestock farming systems in Ethiopia: knowledge, attitudes, and practices of livestock keepers. Front Vet Sci. 2020;7:55.PubMedPubMedCentral

	95.
Myers J, Hennessey M, Arnold JC, McCubbin KD, Lembo T, Mateus A, et al. Crossover-use of human antibiotics in livestock in agricultural communities: a qualitative cross-country comparison between Uganda, Tanzania and India. Antibiotics. 2022;11(10):1342.PubMedPubMedCentral

	96.
Mitchell J, Cooke P, Ahorlu C, Arjyal A, Baral S, Carter L, et al. Community engagement: the key to tackling Antimicrobial Resistance (AMR) across a One Health context? Glob Public Health. 2022;17(11):2647–64.PubMed



Publisher's Note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.


OEBPS/navigation.xhtml

    
      Contents


      
        		Antimicrobial stewardship in private pharmacies in Wakiso district, Uganda: a qualitative study


      


    
    
      Landmarks


      
        		Body Matter


      


    
  

OEBPS/css/envelope.png





OEBPS/css/sidebar.gif





