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DEFINITION OF CONCEPTS 

 

Antimicrobial: an agent such as a drug that destroys or inhibits the growth of a microorganism 

(1). 

Antibiotic: A drug used to treat bacterial infections (2). 

Note that in this study, the terms antibiotic and antimicrobial may occasionally be used 

interchangeably but this research report focuses specifically on resistance to antibiotics and 

excludes resistance to other antimicrobials such as antivirals, antihelminthic, antiprotozoal 

drugs and antimycobacterials. 

Antimicrobial resistance: the ability of a microorganism to withstand treatment with an 

antimicrobial drug (1) 

Antimicrobial stewardship: a multidisciplinary, systematic approach to optimizing the 

appropriate use of all antimicrobials to improve patient outcomes and limit the emergence of 

resistant pathogens whilst ensuring patient safety (3). 

Clinical pharmacist: A clinical pharmacist is a specialist pharmacist who has undergone 

additional training and is able to asses a patient’s health problem and determine whether 

prescribed medications are optimal. Clinical pharmacists can recommend changes in therapy 

to the treating physician and are part of the clinical team (4). 

Formulary restriction: limiting which antimicrobial agents are available to prescribers at a 

given institution or requiring the prescriber to indicate the rationale for the selection of a 

particular agent or requiring prior approval for use by an infectious diseases (ID) or pharmacist 

(i.e., preauthorization-based restriction) (3). 

Inappropriate antibiotic use: the use of antibiotics when no health benefit is possible, such 

as to treat upper respiratory tract infections caused by viruses or the suboptimal use of 

antibiotics for responsive conditions, such as the choice of drugs with an unnecessarily broad 

spectrum, incorrect dosage or duration, or poor patient adherence to the prescribed treatment 

(5).  

Medical Registrar: A hospital doctor senior to an intern but junior to a consultant who is 

specializing in Internal Medicine. 

Specialist Consultant: A doctor who has completed specialist training in a particular field of 

medicine and has attained the position of consultant. 
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ABSTRACT 

Background 

Antibiotic resistance is a global health threat that arises primarily from the inappropriate use 

of antibiotics. The establishment of antimicrobial stewardship programmes in health care 

facilities is recommended to curb the misuse of antibiotics. It is important to understand the 

existing antibiotic prescribing practices and to identify potential barriers and facilitators to the 

establishment of antimicrobial stewardship programmes at the level of the health care facility 

in order to implement tailored solutions. Therefore, this study aimed to get an in-depth 

understanding of the perceptions and attitudes of health professionals on the establishment of 

an antimicrobial stewardship programme (ASP) in a tertiary hospital in Gauteng province. The 

study also describes perceived barriers and facilitators regarding the implementation of an ASP 

at the hospital 

Methodology 

An exploratory qualitative study design was used. The study was conducted in a public sector 

tertiary care academic hospital in Gauteng province. Sixteen face-to-face in-depth interviews 

were conducted with professional nurses,medical interns, registrars, consultants and 

pharmacists using a semi-structured interview guide. Thematic analysis was conducted and 

codes were identified and grouped into major themes and subthemes. 

Results 

Both appropriate and inappropriate antibiotic prescribing practices were described in this 

hospital. Prolonged antibiotic use, inappropriate combinations of antibiotics and antibiotics 

prescribed for non-infectious conditions such as cardiac failure were some of the inappropriate 

prescribing practices described. Appropriate practices described were the prescription of 

antibiotics based on microbiological culture results and clinical criteria. Inappropriateness in 

the administration of antibiotics by nursing staff was also described and included workaround 

behaviours such as the administration of antibiotics in a way that differs from what was 

prescribed such as through an incorrect route and for an incorrect duration. Drivers of antibiotic 

prescribing included health care worker knowledge, the fear of poor patient outcomes, 

laboratory delays, staff shortages, availability of antibiotics and the antibiotic prescribing 

culture. Patient demand was not cited as a driver of antibiotic prescribing in this study. 

There was a widespread perception that the composition of an antimicrobial stewardship 

committee should consist of a multidisciplinary team which is in keeping with local and 

international recommendations. The categories of health care workers that were nominated 

include specialist physicians, infectious diseases specialists, infection prevention and control 
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practitioners, registrars, interns, professional nurses, pharmacists and hospital management. 

The interventions proposed for the ASP include prospective audit with intervention and 

feedback, education on antibiotic prescribing through bedside teaching, formal lectures and 

guidelines. 

Perceived barriers to ASP implementation include lack of resources, namely human resources, 

drugs and information technology systems, poor communication and resistance to change. 

Perceived facilitators were the existence of experts in AMS, managerial support of the ASP, a 

willingness to learn and the availability of diagnostic facilities such as imaging and 

microbiology laboratories. 

Conclusion 

The establishment of an ASP is welcomed by the health professionals in this hospital. This 

study has explored their perceptions and attitudes with regards to the establishment of an ASP 

and identified barriers and facilitators that can inform the implementation of the ASP in this 

hospital.   
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1 CHAPTER 1: INTRODUCTION 

 

1.1 Background 

 

Antimicrobial resistance (AMR) has become a significant public health threat affecting both 

high and low income countries (6-9). The development of drug resistant micro-organisms 

causing disease can have detrimental effects on health systems especially in resource poor 

settings (6). Health systems become overburdened because AMR results in a prolonged 

hospital stay as well as increased morbidity and mortality (10). Furthermore, the cost of treating 

patients with antimicrobial resistant infections is significantly higher than that of treating 

patients infected with susceptible micro-organisms (11). These costs are high due to the need 

for more expensive drugs to treat resistant micro-organisms, increased use of diagnostic tests 

and increased length of hospital stay (6). The increased bed space and time needed from health 

care workers (HCWs), additional training of personnel on the use of newer drugs, and the 

development of new treatment guidelines also places an additional burden on health care 

facilities(6). Health care associated infections (HAIs) which consist mostly of infections with 

drug resistant organisms are a significant source of litigation costs for health facilities and these 

can be reduced by interventions that reduce the incidence and prevalence of HAIs (12). The 

patients also incur significant financial costs arising from loss of productivity and income due 

to extended hospitalizations which can negatively impact the overall economy (6, 10, 13). 

Some infections with resistant bacteria such as multidrug resistant staphylococcus aureus 

(MRSA) have severe complications which result in higher morbidity and mortality (14). 

 

Of particular concern is the fact that the rate of development of new antimicrobials is not 

keeping up with the emergence of drug-resistant strains implying that common infections could 

become untreatable with the existing antibiotics if the problem is not addressed (15). Modelling 

studies estimate that if AMR is left unchecked, there will be a significant increase in mortality 

due to infections with resistant micro-organisms and a decrease in the world’s gross domestic 

product(9). Furthermore, a recent study by Ekwanzala et al (16) found concerning evidence 

that antibiotic resistant bacteria such as vancomycin resistant enterobacteriaceae (VRE) from 

hospital wastewater could contaminate other water sources that the public consumes 

emphasizing the need to address the root cause of antibiotic resistance. 
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It is important at this stage to make a clear distinction between antibiotic resistance (ABR) and 

antimicrobial resistance (AMR) as these terms are usually used interchangeably in the 

literature. Antibiotics are drugs used to prevent and treat infections caused by bacteria and not 

other micro-organisms such as viruses, fungi, helminths and parasites(17). These bacteria can 

develop resistance to the antibiotics used to treat them rendering these antibiotics ineffective 

and this is referred to as antibiotic resistance (17). Antimicrobials on the other hand are a 

broader group of drugs which include antibiotics and others such as antifungals, antivirals, 

antihelminthics and antiprotozoal drugs (17). Therefore the term antimicrobial resistance refers 

to resistance in any microorganisms which includes viruses, fungi, helminths, parasites and is 

not limited to resistance in bacteria (17). In 2015, according to the WHO Global Action Plan 

against AMR, ABR was viewed as more of a priority than AMR but this is changing as broader 

resistance is increasingly becoming more prevalent and this is reflected in the change of the 

WHO’s world antimicrobial awareness week slogan from “Antibiotics: Handle with Care” to 

“ Antimicrobials: Handle with Care” in 2020 (17). My study focused specifically on antibiotics 

and not on other forms of antimicrobials. 

 

It has been well described in the literature that the inappropriate use of antimicrobials is one of 

the major risk factors for the development of AMR (18, 19). Antimicrobials are often 

prescribed unnecessarily and inappropriately by HCWs (20). Although HCWs are aware that 

AMR is an important problem resulting from the misuse of antibiotics (21, 22), this awareness 

has often not been translated into more mindful antibiotic prescribing. The inappropriate 

prescription of antibiotics is a problem that affects all countries regardless of socioeconomic 

status (23-25). The data show that there was a 35 % increase in the consumption of 

antimicrobials between the years 2000 and 2010 and South Africa was amongst the 5 countries 

responsible for 76% of this increase (26). There have been several efforts to address AMR 

globally such as a number of World Health Assembly (WHA) resolutions since 1998, and 

initiatives from the WHO including the 2001 WHO Global Strategy for containment of AMR 

and the 2011 World Health Day campaign ‘Combat drug resistance - no action today, no cure 

tomorrow” but there has been very slow progress made globally and nationally(27). At the 67th 

WHA in 2014, delegates of member states signed a pledge to adopt the resolutions that were 

made which emphasized the institution of measures to support the development of national 

policies on antibiotic stewardship, and infection prevention and control (28). At this WHA the 

WHO was mandated to develop a Global Action Plan (GAP) against AMR by 2015 and this 
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action plan was later on adopted at the WHA in May 2015(15). The GAP outlined five 

objectives which are to improve awareness and understanding of AMR through effective 

communication, education and training, to strengthen the knowledge and evidence base 

through surveillance and research, to reduce the incidence of infection through effective 

sanitation, hygiene and infection prevention measures, to optimize the use of antimicrobial 

medicines in human and animal health and to develop the economic case for sustainable 

investment that takes account of the needs of all countries and to increase investment in new 

medicines, diagnostic tools and, vaccines and other interventions (15). The GAP highlights the 

action that needs to be taken by member states, secretariat, international and national partners 

in order to attain each objective and urged that countries should develop national action plans 

on antimicrobial resistance(15). In 2016, the heads of state of the United Nations General 

Assembly sanctioned a political declaration in which they pledged to address AMR, this was 

the fourth time in the history of the UN that a health issue was discussed at the general meeting 

(29). However, only seven countries in the WHO African region were found to have national 

AMR plans by 2017 namely, South Africa, Ethiopia, Sierra Leone, Zimbabwe, Kenya, 

Mauritius and Tanzania (30).  

 

The 2015 WHO GAP against AMR recommended the development of antimicrobial 

stewardship programmes (ASP) as one of the cornerstone strategies to curb the misuse of 

antibiotics, the other two pillars are surveillance and infection prevention and control (15). An 

ASP in a health facility is usually run by a multidisciplinary team whose role is to control and 

reduce the misuse of antibiotics through the implementation of various interventions (3). ASPs 

were found to be effective in decreasing antibiotic utilization in both well and poor resourced 

settings (31, 32). For example, surveys in Peru and Congo found that ASPs were viewed as 

favorable in resource poor settings where HCWs had sub-optimal knowledge on the correct 

use of antibiotics (21, 33). Furthermore, ASPs have resulted in both short-term and long-term 

reduction in antibiotic associated hospital costs (34). In addition, ASPs have resulted in an 

increase in the appropriate use of antibiotics, a decrease in the rates of drug resistant mutations, 

and a decrease in clostridium difficile infections (clostridium difficile infections typically occur 

in patients that have received antibiotics ) (35). In South Africa, the introduction of an antibiotic 

prescription chart and a weekly AMS ward round resulted in a 35% cost reduction in the 

antibiotic budget in an academic hospital in the Western Cape (32). However, the effectiveness 

of ASPs can be influenced by the perceptions and attitudes of those affected by the 

interventions being implemented (36). 



4 

 

Over the years, there has been an increase in the establishment of ASPs in health facilities to 

promote safe and effective antibiotic use, however, these have primarily been implemented in 

high income countries (HICs) (37, 38). Also, most of the available studies on antimicrobial 

stewardship focused on doctors and pharmacists and not so much on other cadres of health care 

workers that might be affected by the implementation of ASPs. In South Africa, some hospitals 

in the public and private sectors have instituted ASPs (32, 39, 40). A scoping review by Chetty 

et al (40) analysed all the South African published literature on AMS initiatives in the public 

and private health sectors. They found 18 studies published between the year 2000 and 2019 

that met their inclusion criteria of which only one study was a qualitative study (40). This 

indicates that limited local qualitative studies exist that provide insights into what it takes to 

establish antibiotic stewardship programmes, who should form part of their team, what 

interventions they should implement, as well as how they are accepted by health professionals 

affected by them. Therefore, my study aimed to explore perceptions and attitudes of health 

professionals on the establishment of an antimicrobial stewardship programme at a tertiary 

hospital in Gauteng province. 

 

1.1.1 Overview of South Africa’s response to antimicrobial resistance  

 

The Federation of Infectious Diseases Societies in Southern Africa (FIDSSA) was created in 

2005 and it is an amalgamation of existing societies that represent infectious diseases, 

federation member societies include the Infectious Diseases Society of Southern Africa 

(IDSSA), Infection Control Society of South Africa (ICSSA), South African Society for 

Clinical Microbiology (SASCM) and Southern African Society of Paediatric Infectious 

Diseases (SASPID) (1). In 2012, the South African antibiotic stewardship programme 

(SAASP) was formed, SAASP was borne from FIDSSA (41). A SAASP working group that 

consisted of a multidisciplinary team of experts from fields of infectious diseases, pharmacy, 

microbiology, intensive care and infection control based both in the public and private sector 

that were selected to provide leadership and institute antimicrobial stewardship programmes in 

different health care facilities (41). The goals of the SAASP working group are to direct 

appropriate training on antibiotic stewardship, coordinate the dissemination of information 

regarding antibiotic stewardship, develop antibiotic prescribing guidelines, to identify and 

carry out research that would overcome gaps in knowledge on antibiotic stewardship and 

engage with the National Department of Health to look into issues that could be obstacles to 
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antibiotic stewardship efforts (41). Over the years the SAASP has achieved most of its goals, 

including advocacy, the creation of national antibiotic prescribing guidelines and they have led 

several research projects and educational programmes including an online course on antibiotic 

stewardship that is free and easily accessible on the FIDSSA website to anyone that wishes to 

take it (42). In response to the rising threat of AMR, the South African National Department 

of Health drafted a National AMR Strategy Framework in 2014 (1)The South African 

government committed to combat AMR and a multidisciplinary inter-sectorial Ministerial 

Advisory Committee (MAC) was established in 2014 (1). The MAC was mandated to advise 

the minister of health on matters relating to AMR as well as to monitor and evaluate the 

implementation of the AMR Strategic framework (1). 

 

During the conceptualization phase of this study in 2018, the academic hospital participating 

in this study was in the process of establishing an ASP and had created a working AMS 

committee however, no formal activities had commenced. This was the third time that an AMS 

committee had been created in this facility, the previous committees had been established in 

2014 and 2017. These previous committees did not reach a stage of implementing any 

substantial AMS activities, both committees were short-lived and did not go past the planning 

phases. Following the resignation of the respective committee chairpersons these committees 

were inactive until 2018 when a new chairperson was nominated. The AMS committee 

followed the mandate that was given to hospitals from the Provincial AMS committee. The 

committee adhered to the principles outlined in the National Guidelines for the containment of 

AMR in South African Hospitals (43). These guidelines provide comprehensive guidance with 

regards to AMS structures including the composition of the hospital’s AMS committee and 

team, and the roles of the AMS teams. The current AMS committee consists of members from 

multidisciplinary backgrounds which included representatives of hospital management, 

infectious diseases specialists, microbiologists, intensivists, specialist physicians, infection 

prevention and control practitioners as well as hospital pharmacists.  

This pre-implementation stage of the third attempt to form an ASP provided a window for one 

to conduct a study to establish what the existing perceptions and attitudes were with regards to 

ASPs among the different cadres of health care workers in the hospital. However, since 2019, 

there have been some developments with regards to the antimicrobial stewardship activities 

implemented in this academic hospital and these are detailed below:  

As part of a pilot project, antimicrobial stewardship ward rounds were conducted in selected 

internal medicine wards between November 2018 and April 2019. The AMS team that attended 
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the rounds consisted of an Infectious Diseases specialist that led the rounds, infection 

prevention and control practitioners, pharmacists and microbiologists and the attendees were 

the doctors and nurses in the respective wards. This pilot project had ended when I was 

collecting data for my study, some of the study participants had experienced the rounds before 

while others had not. The hospital pharmacy had recently implemented restrictions to broad 

spectrum antimicrobials such as some carbapenems. Access to a salvage antibiotic called 

colistin that is used to treat infections caused by bacteria that are resistant to carbapenems had 

always been restricted even before the establishment of the ASP and these restrictions remained 

in place. The restricted antibiotics were only dispensed upon receipt of the microbiology results 

and a motivation form that had to be signed by a consultant. Pre-authorization of antibiotics 

was applied to colistin as well and a consultant’s signature was one of the pre-requisites for the 

antibiotic to be dispensed. This information allowed the pharmacist to assess the 

appropriateness of the antibiotic prescriptions that they received. 

 

Despite these developments, the findings of this study are still beneficial in informing the 

ongoing implementation of the antimicrobial stewardship programme in this facility. 

 

1.2 Literature Review 

 

Antimicrobial resistance and antimicrobial stewardship have been the focus of a lot of research 

in recent years all over the world. This literature review explores issues pertaining to antibiotic 

prescribing practices, the composition and activities of antimicrobial stewardship committees 

and the facilitators and barriers to the establishment of ASPs in high-, middle- and low-income 

countries. Literature from South African studies that looked into issues of AMR and ASPs is 

growing rapidly but there is still a need for more local research (40). 

 

1.2.1 Antimicrobial prescribing practices 

 

Deciding whether a patient requires an antibiotic and choosing the most appropriate one is a 

challenging decision that doctors make frequently. In order to assess antibiotic prescribing 

patterns, one has to be able to distinguish between appropriate and inappropriate prescribing. 

According to the Centers for Disease Control and Prevention (CDC) appropriate antibiotic 

prescribing occurs when antibiotics are prescribed only when they are needed (44). In addition, 
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the right antibiotic should be selected, at the right dose and for the correct duration (44). 

Furthermore, antibiotic prescribing should be in line with evidence based local guidelines if 

these are available (44). Conversely, inappropriate antibiotic prescribing occurs when 

antibiotics are prescribed unnecessarily, when the wrong antibiotic is selected, or the wrong 

dose is prescribed or when an antibiotic is prescribed for the wrong duration (44). 

 

A qualitative study done in pulmonary medicine in two teaching hospitals in Australia found 

that doctors struggled with deciding if an infection was viral or bacterial and distinguishing 

between colonization and infection which could lead to the misuse of antibiotics (45). In 

another study conducted in six hospitals in the United States (US), there was a significantly 

high rate of unnecessary antibiotic use (46). This prospective observational cohort study 

showed that broad-spectrum and extended-spectrum antibiotics were widely used as an initial 

treatment and that there was a shortfall in terms of the use of laboratory and imaging tests 

before initiation of antibiotics (46). The latter study also looked at the rates of de-escalation or 

discontinuation of therapy in cases in which the tests were done and found these to be 

inadequate as well (46). 

 

An Ethiopian study conducted in a teaching hospital found that participants admitted to 

prescribing empiric antibiotics for longer than three days which is not the recommended 

practice (47). In another study in Egypt, 51% of physicians prescribed antibiotics for colds, this 

study as well as a study from India, showed that the use of two or more antibiotics concurrently 

was commonly practiced (48, 49).A cross sectional survey in Lesotho also identified several 

inappropriate antibiotic prescribing practices with only 17% of the participants reporting that 

they always send a sample for microscopic identification before prescribing antibiotics and 

only 32% reporting that they always send a sample for culture sensitivity tests (24). 

Furthermore, a Cambodian study demonstrated that only 58% of doctors who worked in 

hospitals that have microbiology services used results from microbiology to guide antibiotic 

prescribing (22). In Gambia health practitioners reported using microbiological results to guide 

antibiotic prescribing in less than 25 % of their patients with infections (50). 

 

Antibiotic prescribing practices were also assessed in South Africa and it was found that there 

was an overuse of antibiotics as well (39, 51). Antibiotics were used when there was no 

indication for them in a significant proportion of patients, there was a lack of microbiological 

verification in several patients who received antibiotics, there were inappropriate combinations 
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of antibiotics prescribed and a prolonged duration of antibiotic use (39, 51). However, the 

antibiotic dosages and dosing intervals were correct (51). In primary health care facilities in 

the Western Cape, inappropriate prescribing practices were described such as prescribing an 

antibiotic when it was not indicated, use of an incorrect dose and incorrect duration of therapy 

(52). In a paediatric ward in a public sector hospital in the Limpopo province of South Africa, 

health professionals prescribed antibiotics without requesting laboratory tests therefore they 

predominantly prescribed antibiotics empirically (53). When the use of the antibiotic colistin 

was assessed in four private South African hospitals in Gauteng, it was found that there was 

adherence to taking of blood cultures before starting an antibiotic, prescribing a loading dose 

and prescribing the colistin with another drug as recommended in the guidelines (54). Poor 

practices that were observed included incorrect doses being prescribed, non- adjustment for 

renal dysfunction and not de-escalating the drug following culture and susceptibility results 

(54). Inappropriate prescribing practices have also been demonstrated in an oral health centre 

in Gauteng indicating that the problem is not limited to doctors (55). In South Africa, 

inappropriate antibiotic prescribing practices have been demonstrated in both the public and 

private health sectors, the public sector teaching hospitals were found to do better than other 

public sector hospitals when they were evaluated for compliance with South African paediatric 

guidelines for surgical antibiotic prophylaxis (56). 

 

The majority of third and fourth year medical students from a medical school in the North East 

of South Africa believed that antibiotics were overused in hospitals and outpatient areas (57). 

Similarly in a KAP conducted on medical students across three universities in South Africa, 92 

% of respondents perceived that antibiotics are overused in South Africa (58). 

 

Overall, the referenced studies show that inappropriate prescribing practices are prevalent in 

high, low- and middle-income settings. 

 

1.2.2 Factors influencing antibiotic prescribing behavior 

Drivers of antibiotic prescribing behavior are well described in the literature and are quite 

similar among different settings. A Norwegian qualitative study conducted on hospital doctors 

found that they relied on advice from their senior colleagues such as infectious diseases 

specialists as well as microbiologists when choosing antibiotics (59). In a UK study, peer norms 

were shown to affect antibiotic prescribing, with some junior doctors simply mimicking the 
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antibiotic prescribing practices of their senior colleagues without consulting guidelines (60). A 

culture of hierarchy in which junior doctors prescribe what their senior counterparts suggest 

without questioning it and without understanding the rationale for it is also described by 

Charani et al and Sikkens et al (36, 61). Another UK study showed that the opinion of senior 

colleagues significantly influenced prescribing practices, this study included all levels of non-

consultant hospital doctors, not just junior doctors (62). In yet another UK study it was shown 

that junior doctors felt unsupervised and lacked support from seniors when prescribing 

antibiotics which led them to commit errors when prescribing (63). A similar hierarchical 

prescribing culture was described in low income settings in an Ethiopian study (47). A root-

cause analysis of inappropriate antibiotic prescribing was carried out in a Dutch hospital which 

identified inadequate physician knowledge and fear of infectious complications as drivers of 

poor prescribing and cultural factors such as rejection of interference. 

 

Furthermore, delays in the availability of microbiological results influenced antibiotic 

prescribing in the Norweigan study (59). Similarly, low-income countries also found that a 

delay in obtaining laboratory results was a significant determinant of prescribing behaviour 

which increased prescription of broad-spectrum antibiotics, also, the study participants had a 

mistrust of the laboratory results which was not a factor in the studies conducted in high income 

countries (47) (64).  

 

Doctors also rely on their clinical assessment to guide antibiotic prescribing but the 

appropriateness of this was found to be dependent on one’s clinical experience and could result 

in inappropriate prescriptions by less experienced doctors (59). More senior doctors were more 

likely to rely on their personal experience when prescribing antibiotics in another UK study 

(62). Charani et al (61) also found that doctors have decision-making autonomy when 

prescribing antibiotics and feel that their decisions cannot be challenged. Sikkens et al (36) had 

a similar finding and described this behaviour as a rejection of interference by doctors. In a 

study that focused on low income countries, antibiotic prescribing did not differ based on the 

level of knowledge as there was no difference in prescribing behaviour when doctors were 

compared to medical assistants (64). Antibiotic guidelines or policies were found to be more 

useful to inexperienced doctors compared to experienced doctors in the Norwegian study, the 

inaccessibility of guidelines was also identified as a determinant of antibiotic prescribing and 

could be overcome by having them in print format or in an app in addition to an online platform 

(36, 59). Charani et al (61) found that policies were sometimes not used because doctors 
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believed that they did not cover all the possible scenarios encountered in clinical practice. 

Sikkens et al (36) also found that inappropriate prescribing occurred when guidelines contained 

incorrect or conflicting information. A heavy workload in health facilities has been described 

as a determinant of antibiotic prescribing as well (36).  

 

Findings from LMICs such as Ethiopia, the Democratic Republic of Congo (DRC) and Peru 

revealed additional factors that influence antibiotic prescribing. These were, poor laboratory 

infrastructure, economic incentives given to prescribers for prescribing certain antibiotics, the 

cost of antibiotics, the availability of antibiotics, fear of poor patient outcomes and patient 

demand for antibiotics (21, 33, 47, 64). A study from Lesotho found that the decision to 

prescribe antibiotics and the selection of appropriate antibiotics was influenced by individual 

attitudes and perceptions (24). A survey from Peru found that poor knowledge of antibiotic 

guidelines and the inability to identify the correct antibiotic to treat specific infectious 

organisms were drivers of prescribing behaviour (33). In a Gambian study, health practitioners 

cited the unavailability of laboratory support and inadequate supervision as the main reasons 

for inappropriate antibiotic prescribing (50). Farley et al (65) conducted a KAP survey on 

primary health care providers in South Africa predominantly from the private sector and in 

their study, 67% of participants felt pressure from patients to prescribe antibiotics. The same 

study also reported that the participants that attained higher knowledge scores reported better 

prescribing behaviour than those with lower knowledge scores which demonstrated that 

knowledge affects prescribing behaviour (65). KAP surveys on AMR and AMS were also 

conducted in South Africa on pharmacy students and the students felt that education on 

antibiotic prescribing, antibiotic policies and institutional guidelines were the most important 

interventions needed to address AMR (66). Similarly, in another study in South Africa, third 

and fourth year medical students reported that they would like to have education on proper 

antibiotic prescribing as part of their curriculum (57). They also reported that they relied on 

advice from other physicians and handheld applications such as Epocrates when they needed 

to select antibiotics (57). 

 

1.2.3 Antimicrobial stewardship programmes 

Many countries have implemented ASPs with the aim of combating the misuse of antibiotics 

and reduce the burden of resistance (31, 32). 
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Composition of antimicrobial stewardship committees 

The composition of ASP teams varies widely across countries and health institutions. The 

Infectious Diseases Society of America (IDSA) recommends that the ASP team be led by an 

infectious diseases physician trained in antimicrobial stewardship and a clinical pharmacist 

with advanced training in infectious disease (67). The South African guidelines for the 

prevention and containment of antimicrobial resistance distinguishes the AMS committee from 

the AMS team (43). These guidelines depict that the AMS committee should consist of high-

ranking hospital managers such as the CEO, senior clinician, medical microbiologist, chief 

pharmacist, infection control practitioner and nursing service manager (43). Furthermore, they 

describe an AMS team as a group of people responsible for the operationalization of the AMS 

activities and recommend that it include a pharmacist, clinician, professional nurse, infection 

control practitioner, microbiologist and ID specialist (43). The guideline states that the AMS 

team is usually led by an ID specialist but recognizes that this cadre is scarce and may not be 

available in most health facilities and in that case another appropriate health professional can 

lead the AMS team (43). Microbiologists, ID specialists and Quality Assurance managers can 

also be consulted offsite if not available (43). 

 

The scope of work of a clinical pharmacist differs from that of a hospital pharmacist. Clinical 

pharmacists spend more time interacting with patients at the bedside and with medical 

professionals compared to hospital pharmacists (68). On the other hand, hospital pharmacists 

spend most of their time in the pharmacy preparing medications (68). Furthermore, clinical 

pharmacists undergo more prolonged training with a clinical component than a hospital 

pharmacist (68). Some duties of a clinical pharmacist are to ensure that patients receive the 

correct medication for their medical condition and tracking the progress of patients whereas 

hospital pharmacists are involved in preparing prescription medication, completing paperwork 

and ordering more stock of drugs as required. These highly trained cadres of pharmacists are 

scarce especially in poor resource settings. In an academic hospital in Gauteng, clinical 

pharmacists were introduced into a surgical and trauma ICU and they implemented several 

different interventions that improved the monitoring of pharmacotherapy these included 

advising on appropriate antibiotic therapy, recommending investigations, and addressing 

inappropriate antibiotic doses and dosing frequencies (69). AMS team members from a private 

hospital in Kwazulu-Natal reported that the ICU nurse can play an advocacy role for patients 

in the AMS team such as by making doctors aware of the duration of antibiotics, they can also 

have a clinical role such as emphasizing on IPC principles and a collaborative role by being 
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involved in discussions with the AMS team (70). Additional cadres of health professionals 

recommended by the IDSA guidelines unlike the South African guidelines are information 

systems specialists and hospital epidemiologists, these two cadres of health professionals do 

not exist in the tertiary hospital where my study was carried out (71). The involvement of an 

information systems specialist would be relevant for data management in a setting in which 

electronic data systems for antibiotic prescribing and dispensing are in place (71).  

 

The role of pharmacists in AMS as described by Parente et al (72) includes conducting 

prospective audits with feedback on inpatients and advising clinicians on appropriate 

interventions. Pharmacists can also be involved in the transition of patients from in-patient to 

an out-patient settings and in the outpatient setting (72). The involvement of facility leadership 

is also recommended by the CDC to support AMS activities in different ways such as by 

showing commitment to the programme and by providing financial support, staffing support 

and support in other areas where the need arises (73). Microbiologists are an integral 

component of AMS committees and can provide statistics of relevant infections such as 

Clostridium difficile which can be used to assess the success of the strategies being 

implemented by ASPs as well as introduce different diagnostic tools to facilitate stewardship 

efforts (74). An Australian study showed that the involvement of nurses in AMS activities 

resulted in improved knowledge and an increase in the switch from intravenous to oral 

antibiotics (75).  

 

In a hospital in New York, the ASP team consisted of infectious disease specialists, infectious 

diseases trained pharmacists and clinical microbiologists (76). Conversely, ASP teams may 

comprise only an infectious disease physician and in other settings only pharmacists as seen in 

smaller hospitals in the UK and in South Africa (39, 77). In a tertiary academic hospital in Cape 

Town, South Africa, the core ASP team is very well resourced and consists of an infectious 

diseases specialist, a consultant microbiologist, an infection prevention and control nurse and 

a ward pharmacist (32). In a private hospital in the Western Cape a study showed that nurses 

have an important role to play in AMS and are a cost-effective resource  and therefore should 

be part of the AMS team (78). Interestingly, despite the variations in composition, positive 

outcomes are obtained by these ASPs.  
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Interventions instituted by ASPs 

Interventions instituted by ASPs are multiple, a survey conducted on infectious diseases 

specialists in the USA reported using 164 different ASP strategy combinations in different 

health facilities (38) but the two main interventions are formulary restriction with pre-

authorization and prospective audit with intervention and feedback (PAF) (3). Supplemental 

interventions include education, guidelines, antimicrobial order forms, de-escalation of 

therapy, changing from intravenous to oral administration, switching therapy and dose 

adjustment (3). 

 

One of the advantages of PAF mentioned in the literature is that the prescriber’s autonomy is 

not lost (3). A paediatric tertiary institution in Nashville implemented PAF as their main ASP 

strategy and the recommendations made by the AMS team were non-binding which meant that 

the prescriber was free to choose whether or not to follow the recommendations given (31). In 

this institution there was a 77% compliance rate to the recommendations made, there was no 

significant difference in compliance among the different specialties but there was a difference 

in compliance with ASP recommendations based on the role of the provider receiving the 

recommendation (31). They found that pharmacists and residents were more compliant than 

nurses, that compliance varied with the type of recommendation given and recommendations 

to discontinue treatment were more likely to be followed than those advising them to consult 

an infectious disease physician (31). Despite the incomplete compliance, the Nashville study 

showed a decline in the antimicrobial use of 11.1 % per year after the institution of the ASP 

(31). Duane et al (79) noticed that there was lower compliance to ASP recommendations by 

surgical services compared to medical services. 

 

In a tertiary hospital in Switzerland, formulary restrictions, guidelines and educational sessions 

were implemented in a stepwise manner and they noted a significant cost reduction in antibiotic 

related expenditure in the hospital (34). The educational interventions included lectures on 

antibiotic use, weekly ward rounds, yearly provision of hospital’s antibiotic susceptibility 

patterns and provision of feedback to staff on antibiotic expenditures (34). Formulary 

restriction with pre- authorization has been associated with an increased administrative burden 

which can lead to delays in obtaining antibiotics because the justification for an antibiotic 

should be provided by the clinicians before the antibiotic can be dispensed and it can also result 

in the overuse of antibiotics that are not restricted as these are easier to access although may 

not be the appropriate antibiotic for the infection being treated (43). 
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Davey et al (80) compared the efficacy of restrictive versus persuasive interventions, the 

persuasive interventions that they looked at included advising physicians on how to prescribe 

antibiotics or providing feedback on how they have prescribed them whereas restrictive 

interventions included the need for preauthorization by an infectious disease specialist before 

an antibiotic can be prescribed (80). They found that restrictive interventions worked faster 

than persuasive interventions in changing the antibiotic prescribing habits for hospital 

inpatients (80). These findings suggest that the former may be useful when fast results are 

needed but the effects can be short-lived and therefore there is a need to supplement with the 

latter (80). In addition, these authors demonstrated that restrictive interventions had a better 

microbial outcome at six months when compared with persuasive interventions (80). Black and 

colleagues (81) also found that restrictive interventions were negatively viewed as “policing” 

and led to poor relationships. The authorization of prescriptions for restricted antibiotics by 

antimicrobial stewardship teams can be done in different ways, it was done telephonically and 

through an electronic system in two hospitals in Australia (45). PAF resulted in an increase in 

antibiotic consumption and length of hospital stay compared to prior authorization in a tertiary 

hospital in Philadelphia (82). 

 

Developing and disseminating guidelines on antibiotic prescribing based on the local resistance 

patterns is another way in which ASPs achieve appropriate antibiotic prescribing. A South 

African study that assessed the resistance profiles of bacterial isolates from different levels of 

care hospitals in Kwa Zulu Natal demonstrated that the resistant patterns of bacteria varied 

amongst facilities that provide different levels of care. Isolates from tertiary hospitals displayed 

resistance to more antibiotics than those from regional and district hospitals, this study 

demonstrated that showed that prescribing antibiotics based on a national guideline is not likely 

to be effective and that each facility should create its guidelines based on the resistance patterns 

in that facility (83). In a UK study, it was noted that the hospital had guidelines on antibiotic 

prescribing but some of the doctors were not aware that they existed and those that knew felt 

that they were too elaborate and would have preferred simplified straightforward guidelines 

(62). Broom and colleagues (60) found that in addition to providing guidelines, the rationale 

for guideline recommendations should be communicated to the clinicians to improve 

compliance. 
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Education is one of the supplementary strategies recommended by South African guidelines 

and IDSA, they recommend that teaching on antibiotic stewardship is included in the medical 

curriculum but that it should be accompanied by the core strategies formulary restriction with 

pre-authorization and prospective audit with intervention and feedback (43, 67, 71). The South 

African national strategic framework for antimicrobial resistance recommends the inclusion of 

antimicrobial stewardship teaching into the undergraduate and curriculum of health 

professionals as a strategy to combat resistance in addition to in-service training of the existing 

workforce (84). South African medical students and pharmacy students reported that they 

would like to have education on appropriate antibiotic prescribing incorporated into their 

university curricula(57, 66). Medical students from three universities in South Africa reported 

that they would like more education on antibiotic prescribing and felt like they had inadequate 

knowledge on the matter (58).  

 

A qualitative study on junior doctors in the UK found that first year doctors would like to have 

education on antibiotic prescribing (63). Their needs included informal ward based teaching 

rounds in which decision making processes are shared with the junior doctors, an induction 

pack with important information that they would receive when starting their rotations in a 

specific department and more supervision of their prescriptions such as countersigning of 

prescriptions written by junior doctors by a senior (63). In another UK based study, doctors 

reported that they would like to have continued medical education on antibiotic prescribing 

(62).  

 

In a tertiary hospital in South Africa, a comprehensive ASP package that included weekly 

antibiotic stewardship ward rounds, a new antibiotic prescription chart and online education 

sessions was introduced in 2012 in an academic hospital in Cape town (32, 85). This ASP also 

instituted restrictions on some antibiotics and imparted education on AMS during the ward 

rounds (85). Over four years, this ASP had a sustained reduction in antibiotic consumption and 

expenditure in the hospital indicating that these interventions can be effective in similar settings 

to this (85). Furthermore, in South Africa a pharmacist-led PAF intervention across 47 private 

hospitals resulted in a significant reduction in the consumption of antibiotics, this finding 

provides an alternative way of running ASPs in settings where there are limited infectious 

diseases resources (39). In addition, Brink et al (86) showed that a pharmacy-led process 

improvement strategy that included audit and feedback resulted in a reduction in rates of 

surgical site infections and improved compliance to antibiotic prescribing recommendations in 
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a study that included 34 private South African hospitals. In an academic hospital in Ethiopia, 

a mixed-methods study found that participants believed that prospective audits with feedback 

would be more labour intensive than formulary restriction and should be implemented only in 

certain wards (47). 

 

1.2.4 Facilitators and barriers to the establishment and implementation of an ASP 

 

Implementation is a continuous and interactive process rather than a static event and to 

implement one intervention it may be necessary to change some existing ways of doing things 

(87). The overall aim of antimicrobial stewardship is to change prescribing behaviour. Various 

facilitators and barriers to the establishment of a successful antimicrobial stewardship 

programme extracted from the existing literature are discussed in the ensuing section.  

 

Facilitators to the establishment of an antimicrobial stewardship programme 

The use of antibiotic guidelines to overcome the knowledge deficit on antibiotic prescribing 

has been identified as a facilitator for the successful implementation of ASPs and is one of the 

recommended interventions (88). A survey in Congo indicated that having local antibiotic 

guidelines instead of international ones could facilitate the success of an ASP (21). Similarly, 

the findings of a qualitative study in which ASP pharmacists and physicians representing 21 

academic medical centers in the USA were interviewed, indicated that using evidence-based 

guidelines was useful for the success of ASP strategies particularly for communication 

purposes, to gain buy-in from clinicians and even in conflict resolution (89). A mixed methods 

study conducted in rural hospitals in Australia identified the free availability of national 

antibiotic prescribing guidelines as a facilitator (90). Promotion of antibiotic policies by 

hospital management was found to be an important facilitator as well, Skovdin et al (59) found 

that the lack of promotion of antibiotic guidelines by hospital management resulted in 

uncontrolled antibiotic use. 

 

The findings by Thriemer et al (21) also point to the fact that having additional training on 

antibiotic prescribing would also be a facilitator to a successful ASP. Establishing good 

relationships and good communication amongst colleagues is important for the success of an 

ASP, in particular a face-to-face non-confrontational communication style improved the 

receptiveness of prescribers to recommendations made by AMS team members (89). A study 
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conducted in the Netherlands found that preserving the prescriber’s autonomy and having a 

participatory approach in choosing ASP interventions was successful in improving the 

appropriateness of antibiotic prescriptions (36). Having a sense of pride in their health care 

facilities was also described as a facilitator to the implementation of ASPs (90).  

 

Pakyz et al (89) conducted a study on health professionals employed in the university health 

systems consortium in the USA and found that including non-ASP committee members in the 

programmes’ activities and gathering support from different clinical specialties and the 

institutional leadership was very useful in increasing the uptake of ASP recommendations. An 

Ethiopian study identified that the existing prescribing hierarchy in the hospital and the national 

initiative to implement ASPs was as facilitator (47). Similarly, in the UK study, the hierarchy 

of instruction was seen as favorable to making informed prescribing decisions and may 

facilitate ASPs (62). In a study conducted in a hospital in Madrid, Bouza and colleagues (74) 

described how a microbiology laboratory created a system for fast-tracking laboratory results 

by identifying patients whose specimens needed to be prioritized and assigning these 

specimens to a specific microbiology team that ensured rapid processing and reporting of 

results to the clinicians allowing for directed antibiotic therapy to be instituted. Therefore an 

efficient and supportive microbiology laboratory is a facilitator to establishing an ASP. 

 

Barriers to the establishment of an antimicrobial stewardship programme 

There is a paucity of knowledge regarding optimal antibiotic use in low- and middle-income 

countries which is a challenge to ASPs and this is due to the lack of capacity to conduct 

surveillance activities in some institutions that do not have access to microbiology laboratories 

(91). Broom et al (60) found that a lack of communication between AMS teams and clinicians 

limited the opportunity for the team to explain the rationale behind the antibiotic guidelines 

that they had implemented and as a result clinicians found them confusing and did not adhere 

to them. Junior doctors in particular, displayed a lack of knowledge needed to make decisions 

regarding antibiotics and were more likely to prescribe broad-spectrum antibiotics due to a lack 

of knowledge and following trends (47). This lack of knowledge can pose as a barrier to ASP 

activities as they would require a significant amount of support. 

 

Broom and colleagues (60) in the UK found that there was a reluctance from consultants to 

accept antimicrobial advice from microbiologists with the reasoning that microbiologists are 

laboratory-based and not at the bedside of the patient. Therefore, these consultants believed 
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that the ultimate decision should be made by the treating clinician disregarding the advice given 

by a microbiologist (60). This way of thinking can pose as a barrier to ASP implementation as 

the members of an AMS team will need to advise clinicians on antimicrobial choices during 

prospective audits and in stewardship ward rounds. The same study also found that advice from 

infectious diseases (ID) specialists was believed to be more relevant compared to that of 

microbiologists even though consultants were not always receptive of both (60). The reluctance 

of consultants to adhere to advice from ID specialists and microbiologists coupled with the 

senior consultants teaching junior doctors how to prescribe antimicrobials based on their 

experience and not on guidelines can potentially result in serious non-adherence to AMS 

guidelines and advice. In addition, the fear of antagonizing collegial relationships is also 

described as a barrier to successful ASPs as it may result in the ASP team not recommending 

changes where they deem necessary (92). In an Australian study, a lack of confidence in AMS 

guidelines was brought up as a barrier by specialist pulmonology doctors who did not think 

that guideline recommendations were applicable to their specialized patients and would prefer 

to make decisions based on individual patients (45). Furthermore, in the same study, the 

pulmonologists were not involved in the development of the guidelines which added to the lack 

of confidence (45). 

 

Pakyz et al (89) noted that a shortage of personnel to carry out programme activities was a 

significant barrier to the success of an ASP. In particular, the shortage of physicians to provide 

oversight to the programme and the unavailability of infectious disease physicians to make 

decisions regarding restricted antibiotics in a timely fashion (89). Particularly, they noted that 

a mismatch between the workload and the dedicated time that physicians had to work on ASP 

activities was a challenge (89). A lack of information technology is another barrier to ASPs 

success and this includes shortages of electronic systems for resource allocation, real-time 

feedback, clinical surveillance and tools for clinical support (89). Specifically the inability to 

have electronic surveillance of strategies, and to incorporate real-time microbiological and 

clinical data when implementing ASP strategies (89). The lack of remuneration of infectious 

disease physicians for their participation in ASPs has also been cited as a barrier to ASPs’ 

success (92). In rural hospitals in Australia, it was identified that the lack of access to infectious 

diseases and microbiological support, the lack of access to education, lack of pharmacists with 

AMS skills and difficulties in retaining qualified staff in rural facilities were significant barriers 

(90).  
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Some challenges that are specific to low- and middle-income countries (LMIC) are firstly that 

some health facilities lack the laboratory infrastructure for an accurate diagnosis to be made 

and for context-specific guidelines to be developed (91). Shortages of trained personnel such 

as microbiologists have been cited as a weakness in the current systems to address AMR in 

South Africa (93). An Ethiopian study identified the lack of laboratory infrastructure, delays in 

getting laboratory results, as well as a shortage of expertise in terms of infectious diseases 

specialists and clinical pharmacists as challenges to the implementation of ASPs (47). Poor 

regulation of antimicrobials means that their safety, quality and efficacy may not be known 

(91). The fact that the institutional policies did not support the implementation of ASPs and 

that other health facilities were not implementing them uniformly was also perceived as a 

challenge (47). A lack of an electronic prescribing system and a system that links the pharmacy 

to the laboratory and clinical data systems in the institutions in South Africa was also viewed 

as a weakness (93). In general, the healthcare facilities in LMIC usually have a large patient 

volume, poor infrastructure, and a shortage of health personnel which are significant barriers 

to implementing an ASP and these need to be addressed for the ASPs to be successful (91). 

 

Box 1: Key Findings from the Literature Review 

 

 

1.3 Problem Statement and Study Justification  

Antimicrobial resistance is a public health threat that is partly driven by the misuse of 

antimicrobials (18). Antimicrobial stewardship programmes can reduce the overuse of 

antibiotics and their implementation is recommended by the WHO in the Global Action plan 

against antimicrobial resistance (15). Although several studies have been conducted to 

understand health worker antibiotic prescribing practices and the facilitators and barriers to the 

 Inappropriate prescribing practices are prevalent in both high, low and middle- 

income countries. 

 The drivers of antibiotic prescribing are multiple and consist primarily of health 

systems, health worker and patient related factors. Understanding these drivers can 

lead to the identification of the potential facilitators and barriers to the establishment 

of antimicrobial stewardship programmes in health care facilities.  

 Some barriers are specific to low- and middle- income settings, therefore solutions 

need to be tailored to specific settings. 
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successful implementation of antimicrobial stewardship programmes (89), there is a dearth of 

research on what it takes to establish these programmes from the onset to implementation in 

sub-Saharan African countries. Therefore, this study aimed to explore the perceptions and 

attitudes of health professionals on the establishment of an antimicrobial stewardship 

programme at a tertiary hospital in Gauteng province. In particular, the study intended to 

provide insights into what it takes to establish an antimicrobial stewardship programme, who 

should form part of their team, what interventions they should implement, as well as how they 

are accepted by health professionals affected by them. While recognizing that each health 

institution may face its own unique challenges in establishing an ASP programme, 

understanding perceptions and attitudes of those that may influence its implementation and 

success is important to tailor the programme and increase its acceptability. To my knowledge, 

this is the first study of this nature in the Gauteng province.  

 

1.4 Study Aim and Objectives 

 

The overall aim of this study is to provide an in-depth understanding of the perceptions and 

attitudes of health professionals on the establishment of an antimicrobial stewardship 

programme in a tertiary hospital in Gauteng province. The specific objectives are to: 

 

1. Explore the perceptions and attitudes of health professionals regarding the establishment 

of an antimicrobial stewardship programme in the Department of Internal Medicine at a 

tertiary hospital in Gauteng province in 2019. 

2. Describe perceived facilitators regarding the establishment of an antimicrobial stewardship 

programme at a tertiary hospital in Gauteng province in 2019.  

3. Describe perceived barriers to the establishment of an antimicrobial stewardship 

programme at a tertiary hospital in Gauteng province in 2019. 
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2 CHAPTER 2: METHODOLOGY 

2.1 Introduction 

In this chapter, the specific methods used to achieve the aims and objectives of this study are 

discussed. The chapter begins with a discussion of the study design used followed by a 

description of the study setting. Thereafter, the study population, the sampling methods used 

to select study participants, and the data collection procedures are discussed. The chapter will 

conclude with the discussion of the data management, data analysis and ethical considerations. 

 

2.2 Study Design 

An exploratory qualitative study design was used in order to get an in-depth understanding of 

the views of health professionals with regards to antimicrobial prescribing practices and the 

establishment of an antimicrobial stewardship programme.  This study design allows for new 

concepts to emerge as each participant can elaborate on their experiences in their own words 

(94).  

 

2.3 Study Setting 

This study was conducted at a public sector tertiary care academic hospital in Gauteng 

province. The site was selected based on accessibility and feasibility to the researcher since she 

is currently an employee in this facility. The hospital provides inpatient and outpatient 

specialized health services to its catchment population and it is divided into five clinical 

departments: a) surgery and surgical disciplines, b) obstetrics and gynaecology, c) paediatrics, 

d) internal medicine, and e) allied health care services. There are three main pharmacies in the 

hospital which cater to adult inpatients and outpatients and the paediatric department. 

 

At the time when this study was conceptualized,   the participating hospital was in the early 

stages of establishing an ASP. When data collection was taking place the AMS committee was 

established and had completed the pilot phase of AMS ward rounds in the Department of 

Internal Medicine. However, at the time of writing this research report the ASP was well 

established, the achievements of the ASP are detailed below:  

 A multi-disciplinary AMS committee had since been established; 

 Ongoing antimicrobial stewardship teaching ward rounds were being carried out in the 

Department of Internal Medicine and obstetrics; 
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  Hospital-specific antibiotic guidelines based on the local antibiotic resistance patterns 

had been created; 

 The committee held monthly meetings in which antimicrobial stewardship issues were 

discussed; 

 Restrictions on broad-spectrum antibiotics such as carbapenems and colistin were 

implemented; 

 AMS ward rounds were being implemented. 

 

2.4 Study Population  

 

The study population for this research consisted of all the medical doctors and professional 

nurses who worked in the Department of Internal Medicine and all the pharmacists in the 

hospital. The Department of Internal Medicine is subdivided into five units, with each unit 

consisting of one head of the unit, approximately five consultants, five registrars, six medical 

interns and 12 professional nurses. The registrars rotate between three academic hospitals 

during their four years of training and the interns rotate within the same hospital through 

various departments during their two-year internship programme. The consultants and 

professional nurses are permanently based in the same hospital. The hospital pharmacists work 

in either the inpatient or outpatient pharmacies within the same hospital and there are 

approximately 27 pharmacists in the hospital. 

 

The Department of Internal Medicine was purposively selected as the study site because during 

conceptualization of this project, this department was identified as the pilot site for 

antimicrobial stewardship ward rounds. These ward rounds were then carried out between 

November 2018 and April 2019. The rationale for this choice was that the study participants 

were likely to provide richer information because of their prior exposure to these ward rounds 

compared to other departments that had not been exposed to antimicrobial stewardship. 

 

2.5 Study Sample 

Purposive sampling was used to select the participants of this study (Table 1). Ten medical 

doctors and three professional nurses were selected from the Department of Internal Medicine 

and three hospital pharmacists were selected to participate in the study. The choice of these 

cadres of health professionals was based on the fact that they were either affected by or could 
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influence the implementation of an antimicrobial stewardship programme in the participating 

facility. 

 

Table 1: Summary of Study Sample 

Health professional category Number 

Consultants 3 

Registrars 3 

Interns 4 

Professional nurses 3 

Pharmacists 3 

Total 16 

 

Maximum variation sampling was used to select medical doctors to ensure that the different 

cadres of medical doctors namely, interns, registrars and consultants were represented in the 

study. This sampling method is known to ensure that there is heterogeneity in the study sample 

(95). Furthermore, it allows the researcher to explore different perspectives from participants 

in different positions and provides a deeper insight into the phenomenon being studied (95). 

The hospital’s staff allocation list was used to randomly select the participants. The three 

consultants that participated in the study were based in different subspecialties within the 

Department of Internal Medicine but for the purpose of maintaining confidentiality, these are 

not disclosed. Two participants had been exposed to the ASP pilot ward rounds in this hospital 

while some of the registrars had been exposed to antimicrobial stewardship during their rotation 

in another hospital.   

 

2.6 Data Collection 

2.6.1 Data collection tools 

Face-to-face in-depth interviews were conducted by the researcher in English using a semi-

structured interview guide (Appendix 1). Two variations of the guide were used, one that was 

tailored for non-prescribers such as professional nurses and pharmacists and one that was 

tailored to prescribers. The interview guide explored the participants’ experiences with 

antimicrobial prescribing, their views on antibiotic prescribing practices in the hospital, their 

perceptions on the establishment of the antimicrobial stewardship programmes, and their 

perceived facilitators and barriers to the implementation of an antimicrobial stewardship 
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programme in the hospital. A semi-structured interview guide was chosen because it ensured 

that important pre-determined questions were asked while still leaving room for the elaboration 

of responses and exploration of other emerging issues. The questions from the interview guide 

were informed by the literature. Field notes were taken at each interview to capture some of 

the non-verbal cues that were expressed by the study participants. 

 

2.6.2 Data collection procedures 

The study participants were contacted in person and telephonically by me and were invited to 

participate in the study. The study information sheet (Appendix 2) was offered to them to read 

so that they could familiarize themselves with the objectives of the study. I then scheduled 

interviews with those who agreed to participate in the study. The interviews were scheduled 

for a date and time that was convenient for the study participants to ensure that their daily 

routines were not disrupted. All the participants signed informed consent before commencing 

with the interviews.   Two potential participants did not participate in the study despite having 

agreed to due to time constraints on their part despite many attempts at rescheduling the 

interviews. This was dealt with by finding other study participants. 

 

All the interviews were conducted between April and June 2019. Quiet areas that were not 

occupied within the hospital were identified to conduct the interviews. The interviews were 

recorded using a digital audio-recorder and they took approximately 30 to 45 minutes to 

complete.  

 

2.7 Pilot Study 

Due to the difficulties of seeking approval in another hospital, a pilot study was conducted in 

the same hospital where the study was conducted but at a different department. The interviews 

were conducted with five participants comprising of a professional nurse, a pharmacist, a 

medical intern, a registrar and a consultant. The pilot was beneficial in several ways:  

a. It emerged from the pilot that the concept of antimicrobial stewardship was not 

understood by everyone which made it difficult to ask questions related to its 

establishment. As a result, this necessitated the researcher to provide a brief description 

of antimicrobial stewardship to all the study participants. 

b. It assisted to estimate the time it took to complete a single interview and this 

information was useful for scheduling appointments.  
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c. It allowed the researcher to refine her qualitative interviewing skills to obtain richer 

information from the study participants. 

 

2.8 Data Management and Quality Assurance 

I ensured that the audio recordings and transcripts were labelled correctly using unidentifiable 

codes and that they were saved in a password encrypted computer. The audio recordings were 

transcribed verbatim by the researcher and for quality assurance purposes, the transcripts were 

printed and read line by line while listening to the audio recordings. These post-transcriptional 

checks were conducted multiple times for each transcript to ensure that there were no 

transcription errors. In some cases, the quotations were edited to improve the readability and 

to maintain the confidentiality of the participants while retaining the original meaning of the 

quotation. The signed consent forms were kept in a secure location. The audio recordings and 

consent forms will be destroyed five years after completion of the study.  

 

2.9 Data Analysis 

After transcription was completed and the accuracy of the transcripts was checked, the 

transcripts were downloaded into NVivo version 12 software. Thematic analysis using both 

inductive and deductive approaches were used to analyze the data. Thereafter, all the transcripts 

were read line by line to identify dominant and subthemes. In conducting thematic analysis, I 

made the assumption that similar ideas expressed by a number of different participants signified 

that the idea was a recurring theme. Once a theme was identified in one transcript, the other 

transcripts were read to see if this theme was expressed by other participants and the manner 

in which it was described, while at the same time ensuring that dissimilarities were also 

recorded. As the themes emerged, I compiled a comprehensive codebook. Some of the 

quotations from the different codes are shared in the results chapter. The interpretation of the 

interviews was validated by my supervisor on various occasions. 

 

2.10 Ensuring Rigor 

In order to ensure consistency and dependability of the data, my supervisor and I each coded 

three similar transcripts from different groups of participants independently and thereafter met 

to discuss any coding discrepancies until an agreement was reached.  
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2.11 Reflexivity 

On reflecting upon my position in the study, I considered myself an insider since I am medically 

qualified with experience on antimicrobials and I have been working as a doctor for many years 

in the same hospital where the study was conducted. I am also a member of the newly created 

ASP committee and I work primarily in the division of infectious diseases and infection 

prevention and control. I was familiar with the environment and I had a collegial relationship 

with most of the study participants. The advantage of my insider position was that the 

participants felt comfortable opening up to me as they did not feel like they were talking to a 

stranger. The disadvantage was that they became over-familiar at times and assumed that I 

shared the same sentiments as them concerning certain issues in the hospital. As a result, they 

did not feel the need to elaborate on some of their responses and in those cases I had to ask 

them to expand on their responses.  

 

At the time when I decided to carry out this study, the hospital was in the preparatory phases 

of re-establishing an antimicrobial stewardship committee and had not initiated any activities. 

This process was led by one of the infectious diseases specialists with whom I worked closely. 

I was interested in understanding the perceptions and attitudes of the health professionals in 

the hospital as I felt that they could inform the implementation process. Since I had to undergo 

the lengthy process of protocol submission and assessment as well as obtaining ethical approval 

for the study, I missed the opportunity to get that information before the AMS committee was 

established and before any activities commenced. When I started conducting interviews, an 

AMS committee had been established and a pilot of antibiotic prescription charts and AMS 

ward rounds had been conducted in the Department of Internal Medicine. Nevertheless, I felt 

that the study would still be relevant because the pilot only included one department in the 

hospital. As this was the first study of its nature in this hospital, it would still provide valuable 

information that could be used in the implementation of the ASP in the rest of the hospital. 

Only three of the study participants, one pharmacist and two consultants had been involved in 

the pilot AMS ward rounds. Most of the study participants were unaware of my involvement 

in the AMS committee hence there were limited chances of bias from the participants’ side. 

Throughout the research process, I was continuously self-aware of how my role in the hospital 

may influence the interviews, analysis and interpretation of the findings. I ensured that my tone 

of voice and body language was not judgmental and made the respondents feel comfortable 

enough to open up while maintaining a professional environment.  
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2.12 Ethics 

Ethical approval was obtained from the University of the Witwatersrand Human Research 

Ethics Committee (HREC) (M181172). Furthermore, permission to conduct the study was 

obtained from the hospital’s research protocol committee, the clinical head of the Department 

of Internal Medicine and the hospital’s pharmacy manager. Informed consent to participate in 

the study and to be audio recorded was obtained from the study participants before conducting 

the interviews. All the participants read the information sheet that explained the details of the 

study and the terms of confidentiality and if the participants decided not to partake in the study, 

their decision was respected. My contact details, those of my supervisor, and the Wits HREC 

were provided to the study participants in the information sheet (Appendix 3). The participants 

were informed that the audio-recordings would only be accessible to me and my supervisor. 

 

All the information collected has been kept confidential and no identifying information will 

not be disclosed. The data has been kept anonymous and pseudonyms such as ‘intern 1’, 

‘professional nurse 2’ have been used to represent participants in the final research report. The 

data has been kept in a safe and secure place. The audio-recordings will be destroyed after six 

years if the study is not published or two years after the publication of the research findings.  
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3 CHAPTER 3: RESULTS 

 

3.1 Introduction 

In this chapter, I discuss the findings of the study by starting with describing the characteristics 

of the participants. Thereafter, the findings related to the crux of this study are discussed. These 

are organized into five broad themes namely, a) antibiotic prescribing practices, b) drivers of 

antimicrobial prescribing and administration practices, c) perceptions about the establishment 

of an antimicrobial stewardship programme, d) perceived facilitators to the implementation of 

an antimicrobial stewardship programme, and e) perceived barriers to the implementation of 

an antimicrobial stewardship programme. From each of these themes, several sub-themes 

emerged as demonstrated in Table  below.  

 

Table 2: Summary of Study Themes 

Broad themes Sub-themes 

Antibiotic prescribing practices   Patterns of antibiotic prescribing 

o Appropriate antibiotic prescribing 

o Inappropriate antibiotic prescribing 

o Appropriate antibiotic prescribing reported 

as inappropriate 

 Antibiotic administration practices 

Drivers of antibiotic prescribing and 

administration practices 
 Health worker factors 

o Health worker knowledge 

o Fear of poor patient outcomes 

o Taking the easier way out 

 Health facility environment factors 

o Prolonged laboratory turnaround times 

o Staff shortages and heavy workloads 

o Shortage of antimicrobials 

o Antibiotic prescribing culture 

 Guideline factors 

 Patient factors 

o Patient demand for antibiotics 

Perceptions about the establishment 

of an antimicrobial stewardship 

programme 

 The composition of an antimicrobial stewardship 

committee 

  Activities for the antimicrobial stewardship 

programme 

o In-service training 

o Provision of guidelines 

o Control access to antimicrobials 

o Antibiotic prescription audits 

o Institute effective communication strategies 
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Broad themes Sub-themes 

Perceived facilitators to the 

establishment of an antimicrobial 

stewardship programme 

 Expertise and diagnostic facilities 

 Willingness to learn 

 Support from hospital management 

Perceived barriers to the 

establishment of an antimicrobial 

stewardship programme 

 Heavy workload 

 Laboratory delays 

 Shortage and mismanagement of antibiotic stock 

 Resistance to change 

 Poor communication amongst stakeholders 

 Use of a paper-based system 

 Perceived availability of resources 

 

 

3.2 Characteristics of Study Participants  

3.2.1 Career characteristics 

In this study, 16 health professionals were interviewed between April and June 2019. The 

different cadres of health professionals and their distribution were described in Chapter 2. Their 

length of service in the hospital in their current positions varied, with six reporting being 

employed for six months or less, seven reporting being employed for one to five years, and 

three had been employed for more than five years, with the longest length of service being 22 

years. 

 

Table 3: Characteristics of Study Participants 

Study participant Speciality working 

in 

Work experience in current position 

in years and months 

Professional nurse 1 Internal medicine 3 years 

Professional nurse 2 Internal medicine 22 years 

Professional nurse 3 Internal medicine 5 years 

Medical intern 1 Internal medicine 4 months 

Medical intern 2 Internal medicine 4 months 

Medical intern 3  Internal medicine 4 months 

Medical intern4 Internal medicine 4 months 

Medical registrar1 Internal medicine 2 years 

Medical registrar 2 Internal medicine 3 years and 6 months 

Medical registrar 3 Internal medicine 1 year and 3 months 
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Consultant 1 Internal medicine 6 months 

Consultant 2 Internal medicine 5 months 

Consultant 3 Internal Medicine 19 years 

Pharmacist 1 Hospital pharmacy 8 years 

Pharmacist 2  Hospital pharmacy 3 years 

Pharmacist 3 Hospital pharmacy 2 years 

 

 

3.2.2 Roles in antibiotic management  

When asked about their role in antibiotic management, as expected, all the professional nurses 

reported that they administered antibiotics to patients according to doctor’s prescriptions. 

Additionally, professional nurses reported that they monitored the length of antibiotic use, 

checked the expiry dates of antibiotics and alerted doctors when antibiotics were not available 

in the hospital. They also mentioned that they requested doctors to prescribe alternative 

antibiotics when the ones prescribed were not in stock in the hospital pharmacy. One nurse 

reported that she stopped administering antibiotics once the prescription chart was full. This 

was unexpected as the decision to stop an antibiotic is normally determined by a doctor. 

“If we have given (an antibiotic) for 7 days, the prescription guides us to start from 

day 1 to 7 and then if it’s the end of the page on the prescription, we don’t continue 

giving. We stop it.” (Professional Nurse 1). 

 

All the cadres of medical doctors reported that they were responsible for prescribing antibiotics 

and additionally the senior consultants reported that they also checked the appropriateness of 

antibiotic prescriptions written by the junior doctors. One of the consultants, who is a member 

of the hospital’s antimicrobial stewardship committee reported being involved in conducting 

antimicrobial stewardship ward rounds and authorizing the release of restricted antimicrobials. 

The pharmacists reported that their primary role was to dispense antimicrobials to patients and 

to the wards. Pharmacists also reported that they restricted access to antibiotics and requested 

microbiological proof that patients required an antibiotic before dispensing restricted 

antibiotics such as carbapenem. In addition, one senior pharmacist reported that she was also 

responsible for ordering antibiotics for the hospital from drug companies. Furthermore, the 

pharmacists reported that at times they attended ward rounds in which the use of antibiotics 

was discussed and gave input on the availability of stock.  
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3.3 Antibiotic Prescribing Practices  

When the participants were asked to share their understanding of antibiotic resistance, their 

responses indicated that they all had a good understanding of antibiotic resistance. They were 

also aware of the link between resistance and the misuse of antibiotics. As illustrated by the 

quotations below, the respondents reported that antibiotic misuse consisted of practices such 

as the use of antibiotics for an inappropriate duration, using wrong the antibiotic to treat an 

infectious syndrome and the overuse of broad spectrum antibiotics.  

“Antibiotic resistance… There are two parts to that also… One is either 

you're giving the wrong medication or wrong antibiotic and you're not 

treating the situation or you are also not treating it for long enough creating 

the resistance of bacteria.” (Intern 2). 

“It  (resistance) happens in a case in which a particular organism that is responsible 

for an illness does not respond to a particular medication that might have been 

previously responsive to that medication but right now it’s developed uhm I mean the 

medication is not able to work appropriately… In terms of either its concentration… 

or it might work in higher concentration that might be toxic to the patient. So, 

obviously the organism has acquired immunity to that particular medication. So, it’s 

not working and you are not getting the desired outcomes.” (Registrar1). 

 

3.3.1 Patterns of antibiotic prescribing 

In this section, the responses of the study participants regarding the antibiotic prescribing 

patterns in the hospital are reported according to three sub-themes: a) appropriate antibiotic 

prescribing, b) inappropriate antibiotic prescribing and c) appropriate antibiotic use reported 

as inappropriate. These are expanded further below. 

 

Appropriate antibiotic prescribing 

This study found that five out of ten doctors were of the view that antibiotics were prescribed 

appropriately in the hospital. They reported that the indications for initiating antibiotics were 

appropriate most of the time and that reasonable antibiotic choices were made based on 

guidelines. The following quotations reflect these views.  

“I know that with us, with me and the registrars that I have worked with so far, I 

haven’t seen inappropriate antibiotic use, I must say. We will cover with a broad 

spectrum until we've got a culture then we’ll change and we really give antibiotics 

where we think it is absolutely necessary” (Intern 1). 
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 “More often than not, the antibiotics would have been initiated by a junior staff and 

most of the time they're reasonable and all that and you hardly even ever interfere 

until you’ve got… obviously a proper result…” (Consultant 3). 

 

Inappropriate antibiotic prescribing 

Overall, the misuse of antibiotics was far more commonly reported than the appropriate use. 

Interestingly, all the non-medical participants and the remainder of medics reported that 

antibiotic use was inappropriate. However, 2 doctors reported both appropriate and 

inappropriate use. The different types of antibiotic misuse provided by the participants were: 

inappropriate duration of antibiotic prescriptions, very quick and multiple changes of 

antibiotics, inappropriate combinations of antibiotics, simultaneous use of multiple antibiotics, 

antibiotics given pre-emptively for non-infectious conditions, use of last-line antibiotics 

empirically, antibiotic use where it is not indicated, wrong choice of antibiotic for the infections 

being treated, rapid escalation of antibiotic classes without any evidence of clinical 

deterioration. Some of these different forms of misuse were expressed in several quotes 

illustrated below:  

Prolonged antibiotic use: “I mean… I've noticed a few people who would give out a 

particular antibiotic for more than the prescribed number of days… Like some people 

would let’s say with pneumonia which is common here they can prescribe 

azithromycin for more than a week; people give augmentin for more than 12 days. 

And then you could find someone prescribing an antibiotic and the patient is not 

getting better and they're not talking about possible switching, or the culture results… 

That’s happening sometimes” (Registrar 1) 

Inappropriate combination of antibiotics: “...Where I was working before… They 

didn’t prescribe augmentin and rocephin together. They started with augmentin, and 

if augmentin was not working they would complete 7 days of augmentin before they 

stopped it and started rocephin, but here they can give the two together.” 

(Professional Nurse 1) 

Antibiotics are given pre-emptively for non-infectious conditions: “… It’s 

happened a few times actually with patients that we’re suspecting of having possible 

pneumonia but their inflammatory markers are flat and the patient is actually quite 

well and then there's a cover that’s given with the broad spectrum antibiotic when it 

turns out to be mild congestive cardiac failure or bi-ventricular failure… So, we cover 

that with antibiotics…” (Intern 1) 

 



33 

 

Appropriate antimicrobial prescribing reported as inappropriate 

Three doctors described experiences in which they had given an antibiotic empirically based 

on their clinical findings. However, they reported this as inappropriate when they were asked 

to describe instances when they had prescribed antibiotics inappropriately as is shown in the 

quotes below:  

“It does happen (inappropriate prescribing) like for example old people or confused 

patients where there's no obvious cause and clinically they're tachycardic, they are 

very warm to the touch. When you think for an example it’s meningitis or an HIV 

positive patient comes in with the symptoms of meningitis and clinically has 

meningism then I would start prophylactic antibiotics on those patients” ( Registrar 

3). 

“Let’s take pulmonary TB but I think it’s a community acquired pneumonia and I start 

them on antibiotics. Only to find out that they don’t respond but when the gene Xpert 

comes then I change them” (Intern 3) 

“So, sometimes you'd have a patient in an outpatient setting who is coughing and you 

really don’t know if they have a pneumonia or not, clinically. So, you may do the 

bloods, do an x-ray; an x-ray may not help you, the bloods may not yet be available. 

So, sometimes in those patients you may have to prescribe.” (Consultant 1) 

 

One intern was not sure of which category to classify the prophylactic use of antibiotics into:  

“But I wouldn’t call prophylaxis inappropriate… Well, maybe it is [laughter] you are 

actually treating an infection with an antibiotic but are you trying to prevent an 

infection or are you just going to make the situation worse… So, ja… maybe that’s far 

as it gets inappropriate.” (Intern 4) 

 

3.3.2 Antibiotic administration practices 

Several participants described experiences pertaining to antibiotic administration in the 

hospital. Doctors reported that there is a prolonged hang time which is the time that it takes for 

a patient to receive the first dose of an intravenous antibiotic after it has been prescribed. 

Furthermore, a professional nurse mentioned that at times, nurses would administer antibiotics 

through a route that was not prescribed such as giving oral antibiotics when intravenous was 

prescribed. This was attributed to situations where the patient did not have an intravenous line 

in place for the administration of the antibiotic and also if the intravenous antibiotic was not 

available in the ward and needed to be collected from the pharmacy. The nurse also complained 
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that some nurses do not attempt to source the intravenous antibiotic from other areas in the 

hospital when it ran out in a specific ward. 

“The other thing would be: there is no consistency in the use of antibiotics, especially 

when it comes to IV antibiotics. For example, we nurses, know that as an alternative 

to augmentin IV, we can give augmentin oral but the doctor will order 1.2g of 

augmentin IV TDS, then there's no IV line. You are failing to put up the IV line, there's 

no time to call the doctor. You give the patient oral whereas oral does not match the 

strength of the IV. You give 375mg whereas you omit the others because of this one 

or two…So I’ll opt for the easier option. If there's augmentin oral; I’d give the patient 

augmentin oral. In my mind, I’d be thinking: at least she got something.” (Professional 

Nurse 3) 

 

Another practice that was quoted by another professional nurse was the administration of 

double the dose of an antibiotic at a given time to avoid having to administer a dose later. Some 

participants also mentioned that antibiotic prescription charts were sometimes signed to 

indicate that an antibiotic had been given to a patient in cases where it actually had not been 

given and was known to be out of stock in the entire hospital. One pharmacist described her 

experience during a ward round in which an antibiotic had been signed for as given when she 

knew that it was not available in the hospital at the time: 

“I went on a ward round last year, I went randomly one day out of the blue and the 

nurse had signed off that they had given flucloxacillin, and then me being me I said 

but flucloxacillin has been out of stock for 3 weeks and the nurse has been signing it 

off every day… Either the nurse thought she was giving something that she wasn’t or 

maybe they have it in the ward… but as far as I know, it was out of stock at that time. 

So, I know ward stock didn’t have… maybe she thought she was giving that and then 

was wrong but I could be wrong but there is no way that she could have been giving 

it…” (Pharmacist 3).   

 

3.4 Drivers of Antibiotic Prescribing and Administration Practices 

The participants were asked about the drivers of the aforementioned antibiotic prescribing and 

administration practices, and their responses have been grouped into four categories a) health 

worker factors, b) the health facility environment factors, c) guidelines factors and d) patient 

factors.  
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3.4.1 Health worker factors 

Health worker knowledge and clinical judgement 

According to some respondents, some doctors lacked the knowledge needed to make a clinical 

judgement of whether antibiotics are indicated in certain situations. One consultant commented 

as follows: 

“I think it relates a lot to the turnaround of laboratory data as well as being unsure of 

the patient’s clinical presentation that they warrant antibiotics or not.” (Consultant 1) 

 

Participants also reported that most doctors relied on the knowledge that they acquired during 

their medical training and make a clinical judgement to start a patient on an antibiotic. They 

seldom referred to guidelines or protocols when prescribing antibiotics. Some doctors 

expressed that when antibiotics were started empirically, they were always based on clinical 

judgement and that appropriate microbiological cultures were taken before initiating 

antibiotics. Furthermore, they mentioned that antibiotics were tailored according to the culture 

results once these were available. A quote reflecting the effect of health worker knowledge on 

antibiotic prescribing is shown below: 

“You use your clinical judgment, which is utmost because sometimes you see the 

patient and you have the diagnosis at the back of your mind but at that point in time 

you don’t have, like microbiological confirmation of what might be wrong with the 

patient, but if you look at the patient clinically you can decide… If someone comes in 

and they look like they got pneumonia… they’ve got a fever, they are tachypnoeic and 

the x-ray shows infiltrates or a consolidation basically… you know that this is 

pneumonia… Then obviously you use your judgment and then there's an EDL that 

guides… even when the test has not been done, then you can actually start the patient 

on empiric treatment while you're still waiting for your sputum or blood cultures that 

would… probably… then you can change the antibiotics probably later afterwards.” 

(Registrar 1) 

 

Only one consultant mentioned that he relied on experience when prescribing antibiotics. 

“Like for instance, if you have to use vancomycin we tend to use it a bit liberally 

perhaps… But that’s really being based on our experience.” (Consultant 3). 

 

Fear of poor patient outcomes  

A few participants reported that they would rather give an antibiotic than miss an opportunity 

to treat patients with a potential bacterial infection and risk increasing their morbidity and 
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mortality.  As such, these respondents reported prescribing antibiotics a lot more than may have 

been necessary. This was found to be more common in the medical admission wards where the 

majority of patients were initiated on antibiotics. 

“I think that those that are started empirically it’s often because they think the patient 

looks incredibly sick on admission, and they think they will benefit from it and it’s not 

always the case.” (Registrar 2) 

“So, I think it’s the risk of a patient developing a nosocomial sepsis or patients who've 

been in hospital before… like they’ve been transferred from the other hospital and 

there's a risk of having a nosocomial infection from elsewhere” (Intern1) 

 

Taking the easier way out 

An intern and two registrars mentioned that sometimes antibiotics were given because it was 

the easier thing to as it avoids having to fully investigate the patient for sepsis.  

 “Sometimes we treat because it is easier to give the medication and then you will see 

the response quickly if it is right, if it’s correct. If it’s not it doesn’t really harm the 

patient, not necessarily… Uhm, in that sense it’s difficult to say we need to wait for 

the right culture before we give medication.” (Intern 2) 

“You find that sometimes you know the right thing, but sometimes doing the right thing 

becomes much more difficult…” (Registrar 1) 

 “I think because they're not sure what else to do… I think people panic (when) they 

see a rise in the septic markers and… uhm, I think it’s easier to treat the blood result 

rather than to look for a source, and to look for the cause ...” (Registrar 3) 

 

3.4.2 Health facility environment factors 

Prolonged laboratory turnaround time 

Prolonged turnaround time for microbiological culture results to be received by the clinicians 

resulted in the prescription of antibiotics that may not have been appropriate, this was reported 

by some of the study participants although they did not specify what the exact time delay was. 

This registrar described his frustration in the quote below: 

“Sometimes you have bloods and then the bloods are not ready for days maybe the 

labtrak is off for days… And you see the patient in front of you is deteriorating, you 

need to take action even prior to having results ready.” (Registrar 1) 
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Staff shortages and heavy workload 

Staff shortages and a heavy workload resulting in time constraints for the doctors, nurses and 

pharmacists were brought up many times by the participants. The professional nurses 

mentioned that they would give antibiotics orally instead of intravenously because they would 

be overstretched with many patients to attend to; therefore would not have time to put up 

intravenous lines or phone a doctor to come and insert one. Time constraints were also brought 

up as a reason for doctors not reviewing antibiotic scripts and ending up with prolonged 

antibiotic use. The quote below expresses the views of professional nurses: 

“That [being overworked] is the big challenge with doctors because… I feel for them; 

yes! They are under a lot of strain, they're doing a whole lot of work. Especially with 

interns, because some registrars will leave the intern to do everything on their own. 

And then they will just say: Okay, I ordered this, do this, take that… forgetting that 

this person might have 60 patients around the whole of medical [wards]. So, they have 

to go from this ward to that ward to that corridor. So, this thing of… Sometimes 

doctors… Some respond positively when you call them and say: ‘doctor you haven’t 

seen this patient, you haven’t reviewed a certain script can you come back’… Some 

respond positively, some don’t even come to do that.”(Professional Nurse 3) 

“Sometimes at work you are just one person looking after 66 patients… So, you are 

exhausted … And you must cover everybody. So, sometimes you just do your job just 

to finish…” (Professional Nurse 1). 

 

Shortage of antimicrobials 

The antibiotic supply in the hospital influenced antibiotic prescribing practices to a certain 

extent.  According to one of the pharmacists, there were insufficient antibiotics available for 

the number of patients that needed them and this was a limitation in terms of choices of 

antibiotics for the doctors, leading to some of them prescribing an inappropriate antibiotic for 

the condition that they were treating. A nurse and a pharmacist described this as illustrated in 

the quotes below: 

“If for instance we had it (an antibiotic) last month, we might not get it the next month. 

We don’t have more stock… So, they end up… maybe the doctors are not happy 

because if they want meropenem specifically but meropenem is out of stock then they 

are forced to give something else yet the sensitivity may show that you need  

meropenem  and they have to come and change it to another antibiotic.” (Professional 

Nurse 1) 
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“I mean appropriate resources in terms of medication availability… That’s a big 

one… We don’t have enough medication to accommodate the number of patients we 

have in the hospital.” (Pharmacist 2). 

 

Antibiotic prescribing culture 

An interesting finding was that doctors based their antibiotic prescribing on the existing 

practices that they observed when they first started working in the hospital. One medical 

registrar and pharmacist describe this in the quotes below: 

“From my own experience, what I see is… I mean if you walk into a hospital now and 

you see that people do stuff this way here… And after a while you find yourself doing 

the same… It might not be completely correct but because it is what they do there… 

It’s the same with what they say when you get to Rome you behave like a Roman… So, 

I feel like there's a lot of people following what is being done in that setting… I feel 

like a lot of that happens around here…” (Registrar 1) 

“I don’t think most decisions are made on their specific clinical experience because 

most of them are interns. So, some of them just go with what they learnt or what 

they’ve seen the practice is and that’s why I'm challenged all the time.” (Pharmacist 

1) 

In addition, there is an existing hierarchy of prescribing in which the registrar’s decisions 

override the intern’s and the consultant’s decisions override both the registrar’s and intern’s 

decisions on whether to prescribe an antibiotic and on the choice of an antibiotic. This hierarchy 

underpins the junior doctors’ prescribing practices as this intern described: 

“…there are times when I think [antibiotics are not indicated]… There was one 

incident with a patient that was hospitalized recently we thought it was a PE 

(pulmonary embolism) but we still covered him with tazocin for a few days…” (Intern 

2) 

“A lot of them [doctors] are finding it difficult to challenge a prescription. So, if a 

consultant or somebody senior says: I would give this. Nobody wants to step back at 

that moment and say: Is this the right thing to do?” (Pharmacist 1) 

 “It’s more, to be honest, based on previous experience from seniors. So, they often do 

that, I've noticed. And even if you don’t put the patient on antibiotics… I find that 

most often on the first intake the consultant will just say cover empirically with 

antibiotics.” (Registrar 3) 

 

An intern described an instance where he did not think that antibiotics were warranted but he 

had to prescribe them because the registrar thought otherwise: 
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“Well I'm always following the order of the registrar but I thought that at the time if it 

was conclusive… The thing is we didn’t have any signs and stuff on the chest, so I didn’t 

think it was necessary [antibiotics]. (Intern 2) 

 

Furthermore, the junior doctors mimic the antibiotic prescribing practices of seniors because 

they do not want to cause conflict and also because sometimes when they withhold an 

antibiotic, they find that the seniors prescribe them anyway. One medical intern described this 

as a “see one and do one” phenomenon in which you do as you see others doing whether or 

not it is the right way to do it. 

 

3.4.3 Guideline factors 

Most of the participants reported that there were no hospital antibiotic prescribing guidelines 

or policies in place at the time of the study. One professional nurse expressed this in the quote 

below:  

“No, there aren’t [policies], since I was a student nurse I have never known a policy 

regarding that. The only thing is the 5 rights of which they apply to every medication. 

They're not specific to these antibiotics.” (Professional nurse 3) 

 

Conversely, one intern seemed to be convinced that hospital guidelines were available, but that 

they had not read them as the quote below illustrates: 

“So… there are policies available in the unit but I'm going to put myself into a corner 

if I said that I have read them but as far as I know there are policies available” (Intern 

1). 

  

Very few participants reported that they referred to guidelines when prescribing antibiotics. 

Some of the guidelines that the participants reported referring to are the National Essential 

Medicine Lists and the South African Thoracic Society Guidelines for the Treatment of 

Community Acquired Pneumonia. Many participants wished that the hospital antibiogram 

could be used to create tailored hospital-specific antibiotic guidelines that they could use. 

 “I think local guidelines, hospital based guidelines would go a long way as well, you 

know… informed guidelines looking at the, microbial patterns in the hospital and then 

informing local guidelines within the hospital, would go a long way.” (Consultant 1) 
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3.4.4 Patient factors 

Patient demand for antibiotics 

In this hospital, patients requesting for antibiotics to be prescribed for them was not a problem 

as many participants reported that they had not experienced any patient pressure and one doctor 

felt that this was more likely to occur in the private sector.  

“In private, if you work as a GP, you know that people come to you and pressure 

you… but probably because of… I don’t know if it’s the level of education or the type 

of patients that we see. Most of the patients we see are not economically in the top … 

I mean there might be a barrier in them advocating for you to prescribe antibiotics. 

Basically, from my experience here I've not really had someone telling me I need to 

start them on antibiotics. I suppose that happens more in private compared to the 

public sector.” (Registrar 1). 

 

Those that reported having experienced pressure from patients did not succumb to it. 

 Occasionally, I experience (patient pressure), but if I think it’s [antibiotic] not 

warranted I never succumb to that… I guess being in the public sector, this is driven by 

other factors. If I feel that an antibiotic is unwarranted I don’t give it. (Consultant 3) 

 

3.5 Perceptions about the Establishment of an Antimicrobial 

Stewardship Programme 

 

When the participants’ views were sought on the establishment of an antimicrobial stewardship 

programme, two sub-themes emerged namely a) views regarding the composition of an 

antimicrobial stewardship (AMS) committee and b) suggested activities to be carried out by 

the antimicrobial stewardship committee. 

 

3.5.1 The composition of an antimicrobial stewardship committee 

In general, the majority of the participants expressed that there was a need for the establishment 

of an ASP as a mechanism to curb the development of antimicrobial resistance. A senior 

registrar, who had an experience with ASPs in another academic hospital, shared that its 

establishment would be useful in this hospital:  

“So, I think it would be  very good actually (ASPs)… because they have it at 

(name of hospital), they're quite stringent about antibiotic use and they're 

quite strict and I think just to have someone overlooking that would help a 
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lot in terms of; less resistance, less misuse of antibiotics… Just so we can get 

some kind of approval before it gets escalated.” (Registrar 3) 

 

There was consensus amongst the majority of participants that the AMS committee would have 

to consist of a multidisciplinary team. The categories of staff that were most commonly 

recommended to be part of the committee were specialist physicians, specifically infectious 

diseases (ID) specialists. Most participants alluded to the fact that the ID specialist would be 

the most knowledgeable on antimicrobials and therefore would be able to provide important 

input on ASP matters. Furthermore, two consultants agreed on the involvement of infection 

prevention and control practitioners in the committee and recognized the link between ASPs 

and infection prevention and control in reducing resistance. The quotes reflecting this are 

shown below. 

“So, it [the AMS committee] should be pretty diverse so that you get a maximum impact. 

You definitely need input from IPC practitioners, you need pharmacy input, you need 

obviously doctors to be involved, microbiology are very important as well.”  

(Consultant 1) 

“So, infectious diseases consultants, the pharmacists, the infection control nurses, 

heads from each department should be included …or someone that can link meetings 

information to the other people and every time there is a meeting of this committee the 

information can be easily disseminated to other members of the team.” (Consultant 2) 

“The pharmacy, infection control nurses, ID physicians, general physicians and the 

registrars form a great percentage of the actual prescribers in this facility, so if they're 

represented in that committee it can make the difference.” (Registrar 1) 

 

A few participants suggested that there should be an intern and registrar representative in the 

committee. The reasoning behind this was for them to be educated on the correct antimicrobial 

prescribing habits while they are still at an early stage of their medical career with the hope 

that they will practice appropriate antibiotic prescribing in their future employment. This view 

is illustrated in the comment below:  

“…I think they should start with young doctors coming in so that this change starts 

there and it goes up all the way.” (Intern 4) 

 

However, one participant was of the view that interns did not have to be part of the committee 

as they were always supervised and did not make decisions independently.  
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In addition to the infection control nurses, one intern, three professional nurses and two 

pharmacists recommended that general enrolled and professional nurses should also be 

included in the committee because they work closely with patients and are involved in the 

administration of antibiotics. Furthermore, one consultant explained that having representation 

in the committee would empower the nurses to question inappropriate antibiotic prescriptions 

that they may come across in their clinical practice. The quote below reflects the 

recommendation for nurses to be in the committee 

“In the nursing practice I would choose enrolled nurses and professional nurses 

because they're the ones who are mostly involved with giving antibiotics, whether 

it’s oral or IV, so I would say those ones. I would also include doctors whether it’s 

registrars or interns so that they know that: Yes, I have to do 1, 2, 3, 4 so that my 

patient can get better.” (Professional Nurse 3) 

 

Seven participants consisting of interns, consultants, registrars and pharmacists agreed that 

pharmacists have a role to play in the committee. However, the involvement of pharmacists 

was not supported by one professional nurse who questioned the pharmacists’ knowledge of 

antibiotics. In the quotation below, this nurse made an argument that pharmacists were unfit to 

be involved in antibiotic stewardship as they were not in direct contact with patients and 

therefore should not make any decisions with regards to antibiotics particularly in terms of 

restricting access to antibiotics: 

“I feel that the pharmacists don’t have enough knowledge because (with) antibiotics 

you cannot just change because you feel like it. There are tests that are being run.  As 

nurses we see the patient; they don’t see the patient.  We are the ones who see the 

patient from admission. We take this journey with the patient, we are with the patient 

every day. We see how they react or how they respond to a certain medication.” 

(Professional Nurse 3) 

 

On the other hand, one pharmacist expressed that they do interact with patients particularly in 

the outpatient setting and experience issues related to antibiotic prescriptions and would 

therefore need to be part of the committee as described below: 

“We are the last line, before they [patients] go home, we are the last line that they 

see. We are the last face that they become angry at. Because they were waiting for 

hours and hours until they get to us and then we say: but why are there three 

antibiotics written on this prescription? Augmentin, Azithro and Amoxyl on one 
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prescription. Is it written because maybe something is out of stock? Is there an actual 

reason why?” (Pharmacist 3)  

 

Only a small subset of participants proposed that the hospital management should be part of 

the committee and they thought that management has the capacity to provide support with 

regards to resources needed to overcome challenges such as staff and antibiotic shortages. The 

administrative staff was suggested to be involved in the committee to enable them to track the 

readmission of patients into the hospital as an outcome measure of the activities of the AMS 

committee. One pharmacist suggested that there should be a representative from all cadres of 

hospital staff including the general staff such as porters and the administrative staff. This 

pharmacist rationalized that every hospital staff member has a role to play in preventing 

antibiotic resistance:  

“Honestly everybody! I feel like everybody in the hospital has a role for the recovery 

of the patient. So, from top managers, the CEO right to the bottom, cleaners, porters, 

everyone plays a role in the outcome of the patient. No matter how big (or) how small 

the role is but any small practice in any position can affect the patient’s outcome and 

recovery. And I mean you can think about it in a sense if you have a porter coming in 

and out of the ward who is transporting patients who are infective and are highly 

contagious and is going from one patient to another or walking amongst the wards 

and meeting people and spreading, this is another way.” (Pharmacist 1) 

 

Furthermore, one professional nurse brought up the idea that it would be preferable for 

committee members to have certain personal attributes that are separate from their occupation. 

She expressed that individuals considered for inclusion in the committee needed to be willing 

participants who are committed and ready for change. However, she noted that those regarded 

as “rotten potatoes” should also be included in the committee with an intention to change their 

mindsets. This is elaborated in the quote below.  

“You know the first thing that came to my mind… I wanted to say people who are 

ready for change, (people) who are committed, who want to be there. But at the same 

time, I'm thinking: even those ones, the rotten potatoes. They should come because if 

you can change one person’s mind, you can also influence them to change the next 

person’s mind.” (Professional Nurse 2). 

 

3.5.2 Activities of the antimicrobial stewardship programme  

When participants were asked to describe the kind of activities that they would like the ASP to 

implement, they mentioned four broad categories of activities namely, a) in-service training, 
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b) provision of guidelines, c) control of access to antibiotics, and d) prospective audits with 

feedback. These are discussed in detail below. 

 

In-service training 

Education on appropriate antibiotic prescribing was the most common suggestion given by all 

participants who believed that the lack of education was a significant contributor to the 

inappropriate prescribing practices in the hospital. Interns in particular, indicated that there 

were variations in the manner in which their seniors prescribed antibiotics, making it difficult 

for them to understand the rationale behind the prescriptions. Therefore, they proposed that in-

service sessions could cover issues such as the identification of patients that require antibiotics 

as well as specifics on antibiotic prescribing.  

 

Different forms of in-service training were suggested, such as antibiotic stewardship ward 

rounds that are based on teaching on appropriate prescribing. Those that had experienced 

antibiotic stewardship ward rounds in other hospitals found them particularly useful. Some 

participants mentioned that they would like to have in-service training sessions that focused 

specifically on issues related to antibiotic prescribing while others wanted to have educational 

material displayed on the walls. One consultant suggested that an antibiotic prescribing course 

could be offered to the staff in the hospital and that those that have attended the course could 

in turn train others. The quotes below depict some of these findings. 

“We don’t have many ID [Infectious Diseases] or micro [microbiology] ward rounds. 

We get a random phone call, sometimes, about a bug that a patient has grown, but it 

would be nice to have [rounds]… not necessarily every week but maybe twice a month. 

We could do a micro and ID round because I know from our level already, intern 

level. You know, you learn about the bugs at med school and then you tend to forget 

about them…, you tend to forget which one is which and what covers what? So, we 

need refresher courses.” (Intern 1) 

“So, the biggest thing I feel is education… To educate the doctors that are prescribing 

about the risks of misuse as well as to educate them on the appropriate use of 

antibiotics, as well as the duration antibiotics.” (Consultant 1) 

“I still have a lot to learn about antibiotics. I would appreciate it if someone taught 

me about antibiotics. When to use them? What to use, how much to use and how long 

to use it? Because we tend to figure it out in hospital, we have to learn it as we go 

along. And let me tell you: all the registrars have their own view on how to treat 

patients with antibiotics. I'm going to say: there’s not a fixed standard… and I suppose 
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it’s in any hospital when people say use this I prefer [this]…everyone has their own 

likes and everything… So, it makes it a bit difficult to follow as an intern.” (Intern 4) 

 

In-service training of pharmacists was also recommended for them to all be aware of restricted 

items especially for those pharmacists that work after hours: 

           “Another thing also from our side that is a big problem is on calls; we need to train 

our staff for the on-calls because… that’s a big thing. For example, if you are currently 

working at in-patients [pharmacy], you know the rules, okay… This requires this 

documentation… the patient needs to be resistant to this, etc. The problem is an on-call 

pharmacist is getting called out at three in the morning for something, he is just going 

to give that medication…You want to get home, you want to sleep, you get what I'm 

saying.” (Pharmacist 2) 

 

Provision of guidelines 

In cognizance of the fact that the participants had different views with regards to the availability 

of antibiotic guidelines in the hospital, they proposed different activities that the stewardship 

programme could embark on. For instance, those who believed that the guidelines were not 

available, recommended that hospital specific guidelines need to be developed and those who 

believed that they were already available, recommended that they be made more accessible.  

“I think local guidelines, hospital based guidelines would go a long way as well, you 

know… informed guidelines looking at the microbial, kind of, patterns in the hospital 

and then informing local guidelines within the hospital, would go a long way.” 

(Consultant 1) 

“Indeed there is a shortage of policies. There's no policy, there is no protocol, we just 

work… I used to work somewhere where there was a protocol for Amphotericin B, it 

stated that before you give amphotericin, you must start with, saline… then potassium 

and after potassium you give plain saline and then you give panado and then you give 

amphotericin… So, here doctors just prescribe every day.” (Professional Nurse 1) 

“Well I think if there's a clear cut policy… Like I've said I'm sure there are policies, 

but we've just not seen them… And that there should be clear cut policies that are 

visible in the wards… like up as posters; you know, maybe like an algorithm that we 

could follow on how to use antibiotics. Which ones we should start with before we 

head up to the stronger [antibiotic].” (Intern 1) 

 

Two pharmacists proposed that guidelines for pharmacists should also be developed to guide 

them on how to substitute antibiotics when there are drug shortages and on how to carry out 

restrictions.  
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Control access to antibiotics 

The majority of the participants supported the restriction of access to certain classes of 

antibiotics that are currently freely accessible such as carbapenems. The registrars were 

particularly supportive of this as they have found it to be effective in other hospitals that they 

have worked in during their training. One commented as follows: 

“At (name of hospital), if you want to escalate to a carbapenem or you want 

to escalate to something other than your standard…well your first line 

antibiotics… you will have to review with the consultant first and get a 

consultant’s signature, which I think is  appropriate because then not 

everyone gets second or third line antibiotics.” (Registrar 3) 

 

One consultant raised concerns about the outcomes of patients and the potential increase in 

workload and bureaucracy that could come with restricting access to antibiotics: 

“How is it going to impact patients? If you restrict the use of antibiotics, is the person 

who is going to give you consent for the antibiotic going to be available 24 hours a 

day? And can I call them? I think it will just lead to… in a busy hospital like this… If 

that’s going to be implemented… that’s just going to add onto the layers of 

bureaucracy and I think that already a system that is like overburdened with other 

issues. I would say that certain categories of antibiotics can be restricted, you know. 

For example, like vancomycin and things like those but penicillins which have been 

used for ages.” (Consultant 3) 

 

Participants’ views varied in relation to the specific measures that could be used to control 

access to antibiotics. Two participants, one intern and one registrar expressed that the 

procedures that are currently being followed to access the antibiotic colistin which include 

submitting microbiological evidence to the pharmacy, could be used to access other classes of 

antibiotics. 

“Like how we have to do the whole consent for colistin. There could be more 

antibiotics that need that kind of documentation. Like ertapenem for an example, or 

tazocin… We are able to prescribe that to anybody, freely. So, if more of our 

antibiotics had a stronger control, which might help.” (Intern 1) 

 

Participants had mixed views regarding the restriction of access to antibiotics by pharmacists. 

Firstly, some participants felt that it is very cumbersome to have to go up and down to the 

pharmacy to resolve issues with restricted antibiotics such as submitting additional 
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documentation or results. This was expressed mostly by the interns who would be the ones to 

carry out this task. The pharmacists also mentioned that it is quite difficult to communicate 

with doctors about restricted items which could eventually result in patients not receiving 

antibiotics that they need due to the inability to get the information needed to dispense the 

antibiotic.  Creation of an electronic system for communication between the pharmacy and 

clinicians was suggested: 

“Healthcare professionals what we don’t do is; we don’t leave our numbers on our 

files and stuff. So, the pharmacy can’t call us directly. They always call consultants 

or things like that. Another thing is… I think… maybe an e-system where we don’t 

have to walk up and down because I mean this hospital is a very big place… I know 

[that] in radiology they have e-system now whereas we still have to run up and down.” 

(Intern 2) 

“Let’s be honest… getting hold of any ward is a problem. Getting hold of people in 

the pharmacy is a problem… I'm not calling anyone out, all sides… So, even if we 

have a problem with the prescription; trying to get the sisters to answer their phone 

in ward 60 or whatever it is, is really difficult… especially if it’s nearing 4PM. No one 

wants to answer the phone at that time, when a doctor leaves a hash number it’s such 

a blessing.” (Pharmacist 3) 

 

Another pharmacist indicated that they experienced difficulties with the restriction of colistin 

because laboratory results do not always get submitted with the prescriptions and this results 

in them lifting restrictions based on verbal results and not formal printouts. 

“It was a bit difficult getting the appropriate documents from the doctors. I think that’s 

where we experienced the biggest problem. It was the problem with, for an example, 

sometimes the microbiologists wouldn’t have submitted the right results to the 

doctors. So, we wouldn’t have anything but it would be like a verbal agreement with 

no paperwork to confirm it.” (Pharmacist 2) 

 

One registrar favoured the restriction of all antibiotics other than first line antibiotics by the 

pharmacy and believed that it would reduce the inappropriate use of antibiotics. 

It’s a good thing (antibiotic restrictions by pharmacy). It makes people think 

twice about what they're going to prescribe, and I would support it. It’s a 

very good thing.” (Registrar 2) 

One professional nurse did not think that restriction by the pharmacy would be effective 

because some antibiotics are kept in the ward (ward stock) and not in the pharmacy and 

therefore used freely. One intern also said that pharmacists may not be able to restrict access 
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to antibiotics effectively without seeing the patients. In addition, he reported that when 

restricting access to medication, pharmacists seem to doubt the clinicians’ decision to start that 

treatment by requesting for submission of confirmatory laboratory results. 

“Them (pharmacists) without seeing the patient uhm, it’s very difficult. It’s like for 

instance we have, let’s say, one situation… I'm not sure if this applies, but a patient 

needs coartem and we need to motivate for it… I'm not sure, maybe there's another 

reason for it. But they wanted the proof of parasitemia. But the thing is we will not 

just treat malaria without seeing them, that it is a positive malaria or if there's a 

parasitemia… and yet I have to… Sometimes it’s hard. They are right to do certain 

things... sometimes uhm, without seeing the [patient]…” (Intern 2) 

 

Another method suggested for restricting access to antibiotics was the introduction of 

preauthorization, a system in which antibiotics are not dispensed unless motivated for by a 

consultant. Two consultants raised concerns about the need for consultants to sign the 

motivations as a prerequisite for the dispensing of the antibiotic from the pharmacy. They felt 

that there may be difficulties in getting consultants to sign motivation forms, especially outside 

normal working hours. In order to overcome this, one of the consultants suggested that 

registrars could undergo specific training to be able to sign the motivation forms themselves. 

This is explained further in the following quote: 

“Sometimes it has caused problems [getting consultants’ signatures] because 

sometimes on weekends if there’s no signature of the consultant and they can’t get 

hold of the consultant, that antibiotic gets delayed and that will impact on the 

management of the patient… So, there should always be some kind of a contingency 

plan of what to do in case of, you know, there's no available consultant at the time… 

Maybe if someone has gone through the course, like a registrar that has already gone 

through training and is kind of certified then they should be allowed to prescribe 

antibiotics and they should be released with their name.” (Consultant 2) 

 

Another view that was raised was that the clinicians generally have the autonomy to make 

decisions about antibiotic use and due to this they may not be welcoming of a system that 

would undermine this autonomy requiring them to obtain permission from someone else before 

starting certain antibiotic classes. 

 

Antibiotic prescription audits 

While there was consensus amongst participants, including consultants that antibiotic 

prescription audits would be useful, there were varied sentiments regarding its acceptability. 
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Some reported that should the audit findings identify an inappropriate prescription, they would 

consider this as a learning experience. Others mentioned that this would be embarrassing to 

them.   

“It’s difficult to tell how well received (prescription audits) that would be. People 

might think they're being criticized, they'd think they're being watched, but it would 

be for good reason and you know to try and make things better.”  (Registrar 3) 

 

However, some participants agreed with the idea of audits provided that they are conducted by 

a senior clinician and in a professional manner which involves collegiality and effective 

communication as shown in the quotes below:   

“I think it is going to cause a bit of conflict between that person and the doctor. It also 

depends on… I don’t know…are they going to call that person? Will it be a doctor, 

will it be…? Probably a senior medical person who understands…” (Intern 4)  

“I wouldn’t have a problem with that (audits) as long as it doesn’t become too 

intrusive… You know the main thing it should be collegial, it shouldn’t be like a witch-

hunt…I wouldn’t have a problem with that as long as when they do that and they think 

that changes are appropriate, there should be direct lines of communication. I 

shouldn’t just go back and find out that things have been changed without my consent. 

No, that'd be inappropriate, there should be communication.” (Consultant 3) 

  

Another participant commented that the audits could be more acceptable if they are conducted 

by people who are part of the clinical team or unit and not by an outsider that is not familiar 

with the team. This participant suggested that antibiotic stewardship ward rounds should be 

implemented before the audits and thus introduce these new activities gradually to hopefully 

increase the likelihood that they will be well received: 

“I think if they [auditors] could be integrated into the team then it’s not going to be… 

because there's also egos that tend to be at play. And no one likes someone out of their 

team coming out to say: Oh, but hang-on, what have you done here? So, I think if they 

could be integrated as part of the team. (Just) like how sub-specialties are actually 

part of the team…. So, if we could integrate the stewardship as part of the team, it 

wouldn’t be looked (at) as an outsider telling the team what to do…Maybe they should 

start it slow with …things like rounds, micro rounds, ID rounds… You're introducing 

those people into the team, already and when they start coming to do rounds to look 

at antibiotic usage… It is not a stranger that’s coming.” (Intern 1) 
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A registrar cautioned that audits should be carried out in cognisance of the existing 

unsupportive practice environments and the limitations that they pose when prescribing 

antibiotics: 

“Sometimes it annoys you, to be frank… because sometimes they wouldn’t know your 

rationale for the action that you have taken or what limitations you have. In an 

appropriate setting, where everything works, then maybe that could be acceptable 

but… in our resource constraint setting… Sometimes you have bloods and then the 

bloods are not ready for days maybe the labtrak [software used to obtain laboratory 

results] is off for days… And you see the patient in front of you is deteriorating, you 

need to take action even prior to having results ready, so… I would appreciate it if 

someone could call you before they could just take a blanket action and then the 

patient suffers at the end of the day.” (Registrar 1) 

 

 

3.6 Perceived Facilitators for the Establishment of an Antimicrobial 

Stewardship Programme 

 

The preceding themes unravelled a number of facilitators and barriers for the establishment of 

an antimicrobial stewardship programme; however, there was a significant amount of repetition 

particularly in their responses on facilitators. Nonetheless, four broad themes were identified 

and are discussed below. 

 

3.6.1 Expertise and diagnostic facilities 

One consultant and one intern expressed that the success of the programme may be facilitated 

by having a team consisting of infectious diseases specialists on site, pharmacists and other 

medical specialties who together can form a well-rounded committee. Although the majority 

were not aware of the existing ASP, two that were aware indicated that it formed a good 

foundation to facilitate the success of the programme. Furthermore, the availability of 

specialized diagnostic infrastructure such as a microbiology laboratory department that allows 

for the thorough investigations of patients was highlighted as a facilitator to the programme. 

The quotes below demonstrate this: 

“So, I think formalization of the committee plays a big role so that you have people 

who are responsible for it. And, kind of, ongoing education around prescribing 

practices as well as AMS rounds which were happening.” (Consultant 1) 
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“The infectious diseases department that’s a strong department that’s been there in 

the hospital and at the same time there is always commitment from the department to 

follow guidelines and to improve.” (Consultant 2) 

“I think this hospital has the capability of doing it [antimicrobial stewardship] 

because it’s a big hospital with a lot of staff that have the expertise.” (Intern 2) 

“Because it’s a well-structured hospital. It almost has all departments and if we have 

a big lab, a big number of interns… So, if it is implemented here, there will be a lot of 

people who will be trained to use antibiotics appropriately.” (Intern 3) 

 

3.6.2 Willingness to learn 

Some participants expressed that there is a generalized willingness to learn in the hospital and 

viewed this as a facilitator to the ASP as it could mean that there will not be much resistance 

during its implementation. One registrar explained that within the registrar body they are very 

keen to be taught the right way to prescribe antibiotics. Furthermore, one intern also expressed 

an interest in learning. The quotes below elaborate on this. 

“I find that often we think that, particularly from the registrar group body, maybe 

think that people aren’t receptive to these things, that people are stuck in their ways 

and don’t want to do things but actually I think there's a lot of capacity. People do 

want to… do want advice, they do want protocols, things to follow, the most up-to-

date information… It would be, it would be received.” (Registrar 2) 

“I'm always open to that (stewardship activities) because that’s how we grow and 

that’s how we improve. I don’t know about other people but I think the way medicine 

should be is to follow advice and any other suggestion you can get.” (Intern 2) 

 

To illustrate their willingness to learn about antibiotic use one professional nurse used the 

administration of antiretroviral drugs as an example below: 

“Because now for example, I know a lot of enrolled nurses who give antiretroviral 

treatment… they don’t even know what those treatment’s generic names are. They get 

confused, they don’t even know what 3TC is. They don’t know that 3TC and 

Lamivudine are the same things… You see… if they can get that thing to say … They’ve 

been asking them: ‘Can we get in-service training? Can somebody from pharmacy 

come to us, or (from) infectious disease, and show us a chart where they can see: Oh, 

this thing and this thing are the same thing’. Because doctors would come and write 

AZT, uhm 3TC, so [they] don’t know what that is.” (Professional Nurse 2) 
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3.6.3 Support from the hospital management 

Two participants reported that support from the hospital management would be essential for 

the success of the ASP. One participant felt that without the support of the management, the 

ASP may be short-lived as they would not have the necessary backing to overcoming any major 

challenges that they may encounter. Below is a quote that shows this: 

“I think the most important thing right now to make this programme successful is a 

buy-in from our higher management because something can only be implemented and 

be successful if everybody is going to be in the same page. We cannot have the AMS 

committee itself saying this is what we are going to do and filter it down there… each 

unit that is represented is then not going to comply. So, I think that we need a lot of 

buy-in.” (Pharmacist 1) 

 

A professional nurse lamented the fact that there is not much interaction between the hospital 

management and the staff in the clinical areas and felt that if this was addressed through holding 

regular meetings with management to provide feedback on the ASP implementation, it would 

be more likely to succeed. 

“For an example, I have been working at [name of hospital] since 2015, (yet) I don’t 

know the CEO of the hospital. Even [participant mentions the name the nursing 

manager], I only saw her in the corridors. Even with orientation, we didn’t get a 

proper orientation. Whereby you go to the medical [department] and they show you 

that this is the medical [section], this is the paeds section, you know. Even the matrons 

wouldn’t come and… You will not be taken and get introduced to other matrons. You 

have to ask: ‘who is this one, and who is that?’ And that is wrong.” (Professional 

Nurse 2) 

 

3.6.4 Effective communication strategies 

Participants felt that the ASP should use effective communication strategies. The pharmacists 

felt that having a pharmacist who communicates to the wards staff regularly about out-of-stock 

antibiotics would improve the effectiveness of the ASP. In addition, having clear 

communication channels between the pharmacy and the prescribing clinician would help to 

discuss prescriptions timeously. They also suggested that implementing a system in which 

documentation can be submitted electronically to the pharmacists would avoid the difficulties 

in contacting doctors that have been described. 
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Another aspect of communication that was discussed was between the AMS members and 

clinicians, specifically during the prescription audits. One consultant felt that there should be 

clear communication prior to any changes being made to the prescriptions: 

“I wouldn’t have a problem with that (prescription audits) as long as when they do 

that and maybe they think that changes are appropriate there should be direct lines 

of communication. I shouldn’t just go back and find out that things have been changed 

without my consent. No, that'd be inappropriate there should be communication.” 

(Consultant 3) 

 

Furthermore, participants were keen on having an electronic prescribing system that is linked 

to the laboratory and the pharmacy which would reduce a lot of the communication barriers 

mentioned. 

 

Another suggestion given was to have regular discussions on AMS matters within clinical units 

instead of the existing practice in which AMS issues are only being discussed in the monthly 

committee meeting as was raised by this pharmacist: 

“I have to establish a meeting every week to say: In my unit we will have an AMS 

meeting every week and a once a month (meeting) to say: What is the update, what 

are the practices you see, what have you found, what have you done about it. Because 

I don’t want it to be at the point of where now you're going to bring a problem that 

happened to you in the beginning of the month but I'm meeting you at the end of the 

month and you didn’t do anything about it” (Pharmacist 1). 

 

One pharmacist also recommended that doctors should use official medical language when 

communicating with others as they have experienced doctors using abbreviations to bypass the 

restrictions because the pharmacists would not understand the non-official terms used: 

“But also when we get called out, I feel that the doctors often use a lot of abbreviations 

and they try to overwhelm us because they want to confuse us… Now we are not 

trained in abbreviations and diagnosing…We know that diagnosing is your baby but 

the medication is our baby… So, we get abbreviations thrown at us and you get such 

a fright because you're like: Oh, this patient is dying… but the abbreviation just means 

they refused treatment… It’s just random abbreviations that we don’t know… We get 

so scared we just dispense especially the younger pharmacists… And you don’t know 

the condition… So, then often you go to your phone and you Google and you're like: 

it’s just eczema this is not an emergency, you know simple things like: Oh, it’s just 

this condition… the antibiotic can wait or let’s just get the lab results, make sure we’re 

giving the right thing.” (Pharmacist 3) 
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3.7 Perceived Barriers to the Establishment of an Antimicrobial 

Stewardship Programme 

 

The perceived barriers to the establishment on an ASP identified in this study have been 

grouped into seven subthemes that are explored further below.  

 

3.7.1 Heavy workload  

The findings of this study show that across all health professions categories that were 

interviewed, the heavy workload in this facility was commonly perceived as a barrier to 

antimicrobial stewardship initiatives. The participants were of the opinion that it would be 

difficult to find time to attend antimicrobial stewardship activities such as ward rounds and 

lectures due to the demands of their daily work. The size of the hospital in comparison to private 

hospitals, lack of time and the fact that the staff is already overwhelmed by the workload, were 

raised as concerns for the antimicrobial stewardship programme. The following quotes referred 

to some of these issues: 

“We are often overwhelmed by the number of patients that we see in this hospital and 

overwhelmed in terms of work… but I think it’s something that could be overcome, 

something that we could work around.” (Registrar2) 

“I am just saying I think already (Name of hospital), most of the time people are 

already working at almost like capacity, most of the time. Now if I have to sort of add 

another layer of bureaucracy that might be problematic.” (Consultant 3) 

 

One professional nurse pointed to the fact that due to the heavy workload, she just aims to be 

able to complete all the tasks assigned to her for the day and lacks the drive to do anything 

beyond that. Another professional nurse was concerned that the interns in particular were too 

overburdened with work. 

“Sometime you work… And you are just one person looking after 66 patients… So, 

you are exhausted … And you must cover everybody. So, sometimes you just do your 

job just to finish…” (Professional Nurse 1) 

“That is the big challenge with doctors because  ...they are under a lot of strain, 

they're doing a whole lot of work and at the same time. Especially with interns, 

because some registrars will leave the intern to do everything on their own.” 

(Professional nurse 3) 
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One consultant expressed that the antimicrobial stewardship prescription chart that was rolled 

out in the AMS pilot is laborious and may be poorly completed in the setting of a heavy 

workload: 

“Well filling the form is tedious. It takes a lot of time because now you fill out two 

forms rather than one. So, sometimes it’s a bit difficult (and) it’s time consuming. So, 

we don’t have enough human resources and you have to fill out a new form every time 

you write a new antibiotic or the days have finished… So, it is… It can be a bit tedious. 

So, I don’t know how that can be overcome…” (Consultant 2) 

 

3.7.2 Laboratory delays 

Another barrier expressed by the participants was a delay in getting laboratory results. They 

cited this as being critical for the antimicrobial stewardship programme’s success as AMS 

emphasizes the importance of directed antimicrobial therapy. One intern describes this below: 

“It takes around at least 6 to 10 days for a culture to come back. Only to find out the 

patient cannot wait for that time before getting an antibiotic…So, maybe if they 

[antimicrobial stewardship team] can try to work out with the lab so that the results 

can come earlier, so that there’ll be no inappropriate use of antibiotics. For an 

example, if we know that this person has this type of bug and then from there we treat 

it appropriately.” (Intern 3) 

However, according to one participant, in an attempt to combat these delays a Whatsapp group 

was created in which microbiology results reached the clinicians quicker and this could form 

part of the solution to this problem. 

“I mean they’ve actually, they’ve been added (results) to the Whatsapp group now 

and flag patients early sometimes you do a blood culture on Friday, you don’t get 

results until Monday. So, you cannot cover for any … I see that nowadays they send 

the results straight to the registrar group and you can actually check if your patients 

are amongst those that are flagged and you can take proper action…” (Registrar1) 

 

3.7.3 Shortages and mismanagement of antimicrobial stock 

Some participants, especially the professional nurses, pharmacists and a few doctors raised the 

fact that shortages of antibiotics often occur in this hospital and sometimes affect one’s 

antibiotic choices. 

“I mean we need appropriate resources in terms of medication availability… That’s 

a big one… We don’t have enough medication to accommodate the number of patients 

we have in the hospital…” (Pharmacist 2) 
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One reason given for these shortages was the delayed renewal of contracts with the suppliers. 

The implications of this are that if the ASP advocates for the use of a particular antibiotic as 

their first or second-line antibiotic of choice, this antibiotic may run out. This would then lead 

to the use of other less optimal antibiotics as described below. 

“Most companies are not being able to manufacture to the numbers we need 

sometimes the company tells us: ’But we've over-supplied you when we've been only 

mandated to give you so many.’ And then we have to try and find it and use extra 

resources, extra money from us and you have our narrow-spectrum being used more 

than it should.” (Pharmacist 1) 

 

In addition, the pharmacists reported that there is no control over the use of restricted antibiotics 

such as colistin once they are dispensed in the wards. The pharmacists reported that some 

nurses hide restricted antibiotics in the wards and request more stock from the pharmacy 

making the pharmacists believe that they have used it all when it may not have been the case. 

Another issue reported was that nurses do not return any leftover stock of restricted antibiotics 

to the pharmacy as expected when a patient dies or when the antibiotic is stopped prematurely. 

The existing policy requires that any colistin that is not being used for the patient that it was 

authorized for should be returned to the pharmacy, but in order to have extra stock in the wards 

the nurses do not always return it. The quote below demonstrates this. 

“They hide the stock, they hide stock. So, when the next shift comes out… They don’t 

want to get into trouble to say: Oh, I didn’t have medicine. So, they're hiding them in 

their locker and we will say we've already issued colistin and they’ll be like: No. there's 

no colistin available. Because they don’t want to be the person in trouble that there is 

no colistin there for the patient… So, they hide it.” (Pharmacist 3) 

 

3.7.4 Resistance to change 

There was a general view that there was resistance to change in this hospital. The participants 

that reported this anticipated that it would not be easy for people to change their behavior with 

regards to antibiotic prescribing and administration practices. One professional nurse felt that 

this resistance to change was prominent in the nursing field as she explains in the quote below: 

“The thing with nursing is that there's so much cultural inertia that… People are so 

stuck in the old ways of doing things. And if a new way is introduced; they're so 

resistant to learning. So, I think if there could be more programmes which are 

focusing on looking forward into things. You cannot have the same problem you had 
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last year, you understand. So, you must have programmes that are new, new 

developments …we cannot be stuck in the past.” (Professional nurse 3) 

 

One intern believed that people in general simply do not like change and that this could affect 

the programmes’ implementation as there will be some resistance. Moreover, one pharmacist 

and one intern felt that overcoming this resistance would be a lengthy process that would 

require one to adopt a slow implementation style: 

“I believe people have become too comfortable. So, it’s going to take a while to 

change their ideas and to get them out of those comfort zones… Because now… Let’s 

be honest, they are getting things easy… And changing how the entire process works 

is going to take a while but it can be done. I think it can be done. It should be done 

not: it can, it should be done I don’t think it’s like: Can they do it? It has to be done. 

Whether or not you want it the wards are breaking out with colistin resistance or 

antibiotic resistance and then everyone is on colistin in the ward. How is that 

acceptable?” (Pharmacist 2) 

 

3.7.5 Poor communication amongst stakeholders 

The findings of this study indicate that poor communication amongst different stakeholders 

could be a major barrier to establishing a successful ASP in this facility. For example, two 

pharmacists described their experience with the existing AMS committee and PTC meetings 

in which the outcomes of the meetings are not communicated to the staff on the ground. The 

quotes below illustrate this: 

“Most of the time we have a representative from each unit [at the AMS committee 

meeting]… We have a representative from higher management as well but I feel that 

what is happening there is not filtered down properly but then again that also comes 

in for how important AMS is to them.” (Pharmacist 1) 

“You know the information that was discussed in PTC (Pharmaceutical Therapeutic 

Committee) wasn’t distributed to all the doctors. So, for an example, in the case of 

micafungin, we were only giving it to patients with candida auris, right… but you 

would have doctors coming from ICU for normal candida, albicans for an example, 

saying that the patient is not responding to amphotericin or fluconazole, we want 

micafungin.” (Pharmacist 2) 

 

 Poor communication between the pharmacists and the doctors was highlighted by pharmacists 

and interns as a factor that can be a barrier to the ASP. For instance, two pharmacists reported 

having difficulties in contacting doctors when they needed clarification on a prescription or to 
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request for additional documentation needed to dispense an antibiotic. Furthermore, one intern 

stated that they did not put down their contact details on the prescription charts for the 

pharmacists to be able to reach them should there be a need. Similarly, one pharmacist said that 

getting hold of nurses and pharmacists was also a challenge.  

“Let’s be honest… getting hold of any ward is a problem. Getting hold of people in 

the pharmacy is a problem… I'm not calling anyone out all sides [are implicated]… 

So, even if we have a problem with the prescription, trying to get the sisters to answer 

their phone in ward 60 or whatever it is really difficult…” (Pharmacist 3) 

 

3.7.6 Use of a paper-based system 

One consultant and one pharmacist noted that the hospital used a paper-based system for record 

keeping including the pharmacy records. Firstly, this was perceived as a barrier to the ASP 

because one of the outcome measures of an ASP is the consumption rate of antibiotics. 

“I think one of the important things that maybe hasn’t been done in this hospital is the 

pharmacy. Making sure that the pharmacy records are computerized… for an example 

they're all now run on paper… So, we actually don’t know in terms of DDDs [Defined 

Daily Doses] what we are doing… So, AMS doesn’t really have a fixed outcome in 

this hospital until you know your prescribed daily doses.” Consultant 1) 

 

Second, the paper-based system was seen to be one of the reasons for poor communication 

between the pharmacists, the nurses and the doctors. Some participants reported that the 

introduction of an electronic system to replace the paper-based one would reduce the 

communication challenges they experienced. Furthermore, two pharmacists reported that they 

would like to access patients' results electronically to avoid having to try to get hold of the 

doctors to get outstanding results. 

 

3.7.7 Perceived unavailability of resources 

When participants were asked to elaborate on whether the hospital has the resources to 

implement a successful ASP, many could not say whether the financial resources were 

available. It was not clear whether they were not aware of the financial standing of the hospital 

or were unwilling to comment on it. 

 

However, most participants reported that there is a shortage of human resources of different 

cadres. One consultant believed that there were insufficient infectious diseases (ID) specialists 
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to run an antimicrobial stewardship programme considering the size of the hospital, but was of 

the view that other health professionals could undergo training and be up-skilled to run the 

programme as well: 

“I don’t think we do [have enough human resources]. I think it needs to be 

disseminated through something like a course so that the rounds could be run by 

different practitioners (and) not just rely on ID department. So, you really are relying 

on 1 or 2 people from each department to run a massive programme. So, it really does 

need to be a lot of up-skilling within departments. So, that you have a couple of people 

in departments who are aware of it and willing to run with that. Because, for an 

example, if one person goes on leave then you have no pharmacy representation.” 

(Consultant 1) 

 

One pharmacist also reported that more human resources were needed to make this programme 

a success even without additional financial resources. Furthermore, another pharmacist noted 

that there are no qualified clinical pharmacists in the hospital and one pharmacist was currently 

undergoing training to become one. She wished that once one pharmacist completes the 

training, they can then train the others. The absence of clinical pharmacists in the hospital was 

raised as a possible barrier to the ASP as it implies that the pharmacists’ ability to analyse 

antibiotic prescriptions and advise clinicians is limited. One pharmacist also reported that the 

staff working after hours in the pharmacy were unfamiliar with the restrictions implemented 

by the antimicrobial stewardship team and would require training: 

“Another thing also from our side that is a big problem for us. For example, on-calls 

[pharmacists on call]; we need to train our staff for the on-calls because for example 

if you are currently working at in-patients; you know the rules, okay… This requires 

this documentation… the patient needs to be resistant to this, etc. The problem is an 

on-call pharmacist is getting called out at three in the morning for something and he 

is just going to give that medication … You want to get home, you want to sleep, you 

get what I'm saying.” (Pharmacist 2) 

 

In addition to human resources, printing was cited by one consultant and two pharmacists. The 

consultant cited that the difficulties with printing hindered the ASPs ability to implement the 

use of a prescription chart for AMS ward rounds and education activities. The pharmacists rely 

on the print-out of results to release the restricted antibiotics and if they cannot access printing, 

that would impair their ability to carry out restrictions. 
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The image below demonstrates the interrelationships and processes that emerged in this study 

and how they directly or indirectly have an impact on the establishment of an antimicrobial 

stewardship programme in this hospital.  
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Figure 1: Summary Flow Diagram of the Interrelationship among Emerging Themes 
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4 CHAPTER 4: DISCUSSION 

 

4.1 Introduction 

 

In this chapter, the key findings of my study are discussed in relation to the literature. This is 

followed by a discussion of the strengths and limitations of the study and thereafter 

recommendations and conclusion will follow in Chapter 5. 

 

This study set out to explore the perceptions and attitudes of health professionals on the 

establishment of an antimicrobial stewardship programme in a tertiary hospital in Gauteng 

province. This was specifically done using an exploratory qualitative study to obtain an in-

depth understanding of the perceived facilitators and barriers to the establishment of this 

programme at the participating tertiary hospital. Many studies of this nature are mostly 

quantitative and have focused on the effectiveness of an already existing antimicrobial 

stewardship programme, with limited qualitative studies existing that provide insights into 

what it takes to establish these stewardship programmes, who should form part of their team, 

what interventions should they implement, as well as how they are accepted by health 

professionals affected by them. To my knowledge, this is the first study conducted in a public 

sector hospital in the Gauteng province of South Africa.  

 

In addition, most of the available studies on antimicrobial stewardship focused on doctors and 

pharmacists, and not so much on other cadres of health care workers that might be affected by 

the implementation of this programme. By including different cadres of health professionals, 

my study identified some strategic areas that could be targeted to facilitate the implementation 

of the antimicrobial stewardship programme in the participating tertiary hospital and could be 

replicated in other similar settings. 
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4.2 Summary and Interpretation of Study Findings 

 

4.2.1 Antimicrobial administration and prescribing practices 

 

Antimicrobial administration and prescribing practices  

 

My study found that antibiotic administration was the responsibility of professional nurses in 

this hospital, this was expected as it is the norm in most health care facilities. However, in some 

low-resource settings nurses not only administer antibiotics but they also prescribe them such 

as in primary health care facilities and this is the case with antiretroviral treatment in South 

Africa (96). One unexpected finding was that nurses stopped antibiotics without consulting 

doctors when they thought that patients had received a sufficient number of days of antibiotics. 

This was mostly done in situations when the prescription charts were full and the doctors did 

not indicate whether the antibiotic should be continued. This practice is indicative of poor 

communication between nurses and doctors in this facility. This and other unexpected findings 

in the administration of antibiotics raise the question of whether nurses in this facility are aware 

of the serious consequences of these practices and could be indicative of a lack of supervision 

and insight.  

 

Antibiotic prescribing practices 

Consistent with many other studies, my study identified that there is a hierarchical nature of 

antibiotic prescribing in the participating facility in which consultants oversee antibiotic 

prescriptions written by junior doctors. This was expected because this facility is a teaching 

hospital with various ranks of doctors. This hierarchy of prescribing was also described by 

Broom et al (45) and they found that when the consultant’s advice differed from that given by 

the ASP team, the junior doctors followed their consultants’ advice. The kinds of inappropriate 

antibiotic prescribing practices demonstrated in my study were much the same as those reported 

in other studies such as by Grebetekle et al and Chunnilall et al (47, 51).  

 

Workaround behaviours in the prescribing and administration of antibiotics 

Workaround behaviours are behaviours that are created in order to bypass an evident or 

perceived workflow block and a number of these behaviours have been described in health care 

settings (97). This study revealed several workaround behaviours taking place in this facility 
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related to the prescription and administration of antibiotics. The most notable ones were the 

deliberate disregard of the prescribed route of administration of an antibiotic by some nurses 

who reported that sometimes an oral preparation of an antibiotic was administered instead of 

an intra-venous one that was prescribed, the administration of double the prescribed dose of an 

antibiotic at once to avoid having to give another dose later, the hiding of restricted antibiotics 

in the ward and reporting to the pharmacy that they are finished and the prescription of broad-

spectrum antibiotics by doctors to avoid having to do a full septic workup on their patients. 

Workaround behaviors have been described in many industries and they occur for various 

reasons such as when processes seem too slow or when there are constraints that make it 

difficult for one to perform their duties properly, when personal goals are not aligned to the 

facility’s goals or when individuals are willing to bypass the processes that are mandated by an 

institution’s guidelines or by the nature of their profession (98). In this study, it appears that 

the workaround behaviours were instituted to overcome slow processes such as the process of 

manual submission of prescriptions and collection of antibiotics from the pharmacy in an 

attempt to ease the heavy workload of nurses and doctors amidst other things. Mula et al (99) 

have described workaround behavior in relation to the administration of antibiotics in a 

qualitative study conducted in Malawi and although their study’s focus was slightly different, 

they found that irregularities in the administration of antibiotics by nurses were attributed to 

trying to save time due to staff shortages. Similar to my study, they found that nurses take 

shortcuts and follow unauthorized procedures when administering antibiotics (100). Similarly, 

another review of medication administration errors showed that various systems factors such 

as the availability of nursing staff, medication and policies can affect the rates of these errors 

(101). These errors can be a barrier to the success of an ASP as they can promote the emergence 

of antimicrobial resistance. 

 

4.2.2 Factors influencing antimicrobial prescribing practices 

 

My study demonstrated that pressure from patients was uncommon in this hospital, and some 

participants believed that this was likely to be common in the private health care sector. 

Gebreteckle et al (47) had a similar finding and attributed it to the fact that private sector 

patients are likely to be more literate, and of a better socioeconomic status whereas patients in 

the public health sector tend to accept whatever they get without making demands. Conversely, 

other studies in high and LMICs found this to be a significant influencing factor in antibiotic 
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prescribing (21, 33, 81). Other drivers of antibiotic prescribing practices identified in my study 

namely, lack of knowledge, insufficient time, laboratory delays, unavailability of guidelines, 

heavy workload and mimicking colleagues were aligned with the findings of other studies (36, 

61). Charani et al (61) found that senior clinicians overruled guidelines and policies because 

they relied more on their clinical experience but in my study, clinical experience was only 

mentioned by one consultant with 19 years of work experience as a consultant. This could be 

explained by the fact that the majority of the prescribers in my study did not have many years 

of experience, two out of the three consultants interviewed had been working as consultants 

for less than a year. This could indicate the need to involve senior consultants in the formulation 

of guidelines to avoid non-compliance from them. Mattick et al found that junior doctors did 

not get support from seniors when prescribing antibiotics, this was not reported as a problem 

by the registrars and interns in my study  (63). 

 

4.2.3 Perceptions on the establishment of a stewardship programme 

The support for the establishment of an ASP by all three staff categories demonstrated in my 

study differed from the findings by Sutthiruk et al (102) in which the receptiveness of antibiotic 

stewardship interventions was not fully supported by every cadre of health professionals. In 

their study, doctors were less supportive than nurses and pharmacists of AMS interventions. 

This difference could indicate that in my study setting, the doctors are more open to receiving 

outside support in managing their patients compared to Sutthiruk et al. However, similar to my 

study findings, these authors found that if communicated in a collegial and friendly manner,  

recommendations from the AMS team may be better accepted (102).  

 

4.2.4 Perceptions on the composition of an antimicrobial stewardship committee 

With regard to the composition of the AMS committee, my study participants expressed that it 

should consist of a multidisciplinary team with infectious diseases specialists, microbiologists, 

pharmacists, IPC practitioners and hospital management as the main stakeholders. This is in 

alignment with the recommendations provided by the Guidelines for the Prevention and 

Containment of  AMR in South African Hospitals and the Guidelines on Implementation of the 

AMR Strategy in South Africa  as well as International Guidelines from the Infectious Diseases 

Society of America (IDSA) (43, 67, 103, 104). Contrary to the IDSA recommendations, the 

participants in my study did not recommend the inclusion of an information systems specialist 

because there  was not any electronic data system in place in the participating hospital (71). 
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In my study, it was noted that except for one pharmacist who was undergoing training, the 

pharmacists in this hospital have not been trained on antimicrobial stewardship or infectious 

diseases. This is a concerning finding as one of the core elements of a hospital’s ASP according 

to the Center for Disease Control and Prevention (CDC) is the inclusion of pharmacy expertise 

in the AMS committee. While the number of pharmacists that are specialized in antibiotic 

stewardship is rising in the United Kingdom (105), this is not the case in low- and middle-

income countries. The use of non-specialized pharmacists in antibiotic stewardship initiatives 

has been successful in a private sector study in South Africa but the question remains whether 

this would have the same impact in the public sector which has a significantly higher patient 

load (106). 

 

Some participants in my study felt strongly that all health care workers should be part of the 

committee including non-clinical workers such as porters and administrative staff with the 

rationale that antimicrobial resistance should be combatted by everyone. This is not reflected 

in the literature and is not recommended by IDSA. While it is true that the interventions 

instituted by an ASP should target everyone, the members of the committee and AMS team 

need to have specific skills and knowledge to create the programme and implement the 

activities, therefore is limited to a small subset of individuals. One of the core requirements for 

an ASP is that the members of the AMS team are trained regularly and this would not be 

feasible if the team consists of all staff members as suggested by the participants in my study 

(107).  

 

4.2.5 Perceptions about the activities to be carried out by the antimicrobial stewardship 

programme 

 

Formulary restriction and preauthorization 

Pre-authorization of restricted antibiotics is a core AMS strategy and in fact, some centers have 

introduced the re-authorization of restricted antibiotics at day 3 of therapy in addition to pre-

authorization which is more effective compared to pre-authorization on its own (108). In 

relation to the pre-authorization of restricted antibiotics, a concern was raised in my study over 

the availability of consultants after hours to sign motivation forms for the pre-authorization of 

antibiotics. Computerized pre-authorization has been found to be effective in reducing the use 
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of broad-spectrum antibiotics and can be used to address the problem of obtaining pre-

authorizations from consultants as it does not require them to be on sight in order to authorize 

(109). Reed and colleagues have described the successful implementation of formulary 

restriction and pre-authorization in a university hospital in Ohio in which remote pre-

authorization was carried out but this requires good internet access and electronic record 

keeping which is often a challenge in our study setting (110). In their study, there was no need 

for pre-authorization to access antibiotics after hours and they still had a significant reduction 

in the inappropriate antibiotic use (110).  

 

Another interesting finding from my study was that some professional nurses and doctors did 

not think that pharmacists were in a position to be involved in the restriction of antibiotic access 

due to their lack of interaction with in-patients in the hospital. This highlights the fact that there 

is a need for pharmacists to be more visible in the wards, to participate in ward rounds and be 

more involved in direct patient care. This involvement could improve their ability to exercise 

their role in antibiotic stewardship. As already described in the literature review, pharmacists 

are reported to be one of the core members of the AMS committee and have an important role 

to play. 

 

Prospective audits with intervention and feedback  

PAF is also a core strategy for ASPs and has been successfully used to reduce inappropriate 

antibiotic use (31). My study findings indicated that nurses were supportive of PAF, and they 

felt that it would curb the problem of antibiotic prescriptions not being reviewed by doctors. 

On the contrary, some doctors were concerned about potential conflicts arising between the 

people conducting the audits and the clinicians. Broom et al have described conflicts between 

senior consultants and microbiology and ID specialists when they disagreed with the antibiotic 

advice they gave (60). Broom et al also found that treating consultants were resistant to 

unsolicited external interference in the management of their patients and made a distinction 

between laboratory-based and bedside medicine, the former being the microbiologists and the 

latter the ID specialists (60).  

 

Education  

Educational activities were highly requested by the health professionals in my study and these 

ranged from lectures, bedside teaching to educational documents and posters. This is not a new 
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finding in South African studies (57, 66). Mattick and colleagues identified that junior doctors 

preferred ward-based teaching as an educational intervention over formal education methods 

like lectures (63). Wasserman et al (58)found that in a sample of medical students from three 

South African universities although there was some heterogeneiety, problem based learned and 

registrar based learning on ward rounds were perceived as the least useful modalities of 

education on antibiotic prescribing while bedside tutorials and consultant- led ward rounds 

were found to be more useful. One study that focused on antibiotic use amongst junior doctors 

reported that sometimes seniors were reluctant to provide teaching rounds and they missed 

teaching opportunities, this is an important issue to take into account when planning 

educational activities (107).  

 

Guidelines 

Hospital guidelines for antibiotic prescribing were recommended by the participants in my 

study. This was an expected finding as guideline provision is a well described supplemental 

strategy for ASPs which is also advocated for in the national AMR strategic plan (84). IDSA 

recommends that the guidelines should be created by a multidisciplinary team taking into 

account the local microbiological resistance patterns (71). 

 

Antibiotic prescription charts 

Using a specific antibiotic prescription chart is an intervention that allows for better adherence 

with appropriate antibiotic use. In my study, it was raised that these charts were tedious and 

time consuming to complete. The successful use of a dedicated antibiotic prescription chart in 

a South African hospital was reported by Boyles et al and the chart has been adopted for use in 

all health care facilities in South Africa as part of their antimicrobial stewardship programmes 

(32). 

 

4.2.6 Perceived barriers and facilitators to the establishment of an antimicrobial 

stewardship programme 

 

A delay in obtaining microbiological laboratory results has been described as a barrier to 

antimicrobial stewardship in this study as well as in the Ethiopian study (47). Interestingly, this 

was noted as a barrier to AMS by the study participants despite the hospital having a laboratory 

located within its premises. Similar to the findings of other studies, this study showed that the 

post prescriptive audits with feedback could potentially be a source of conflict if 
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communication with the attending clinicians is not handled carefully. Black et al (81) described 

that resistance by clinicians to accept antibiotic prescribing recommendations from other health 

professionals was a barrier to ASP implementation in their study. Like in our study they found 

that the manner in which the recommendations are delivered is important with a need for 

respect, friendliness and collegiality to avoid conflict (81). 

 

Antibiotic consumption and expenditure as well as the length of hospital stay is a commonly 

used outcome measure for ASPs and the lack of computerized systems to measure this in my 

study setting was identified as a barrier to assessing the effectiveness of the ASP. Similar to 

my study, Baraka et al (111) found that the lack of time and personnel was perceived as a 

barrier to ASP implementation. In my study, a shortage of doctors and nurses affected the 

antibiotic prescribing and administration practices resulting in prolonged scripts. In addition, I 

also found that the lack of hospital guidelines was a major barrier to the implementation of an 

ASP similar to Baraka et al (111). Furthermore, Baraka et al (111) identified that the lack of 

financial resources was a barrier to ASP implementation but interestingly, in my study, the 

participants were not informed of the financial resources that the hospital possesses. 

 

My study was limited to the Department of Internal Medicine where there is usually continuity 

of care between patients and clinicians, therefore a lack of continuity of care was not identified 

as a barrier to ASP implementation. The availability of experts in the hospital as well as a 

robust infectious diseases unit was seen as favorable for an ASP in my study and is similar to 

the findings by Black and colleagues (81). However, the shortage of staff and subsequent work 

overload was seen as a significant barrier to ASP implementation. The prior exposure of 

medical registrars to ASPs in other health facilities is a possible facilitator to the 

implementation of an ASP in this hospital as registrars form a significant proportion of 

antibiotic prescribers and this exposure appears to have made them more accepting of ASP 

interventions. There was a perception that health professionals in this hospital are resistant to 

change, and this was seen as a potential barrier to ASP implementation in my study. This was 

similar to the findings from a survey by Pope et al in which 27% of respondents expressed that 

opposition by prescribers was a barrier to ASP establishment (112). An ASP would need to 

introduce changes and if there is non-compliance to those changes, the ASP would not be 

successful. This was demonstrated in a study in which surgeons were non-compliant to ASP 

recommendations (79). 
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My study demonstrated that ineffective communication was a potential barrier to the 

implementation of the ASP. Effective communication between stakeholders is vital for AMS 

because many disciplines have an input in the running of the ASP. Some important 

communication channels include those between the AMS committee and the heads of 

departments to keep them abreast of new developments as well as between the different 

disciplines involved in AMS such as infection control and microbiology or pharmacy and the 

clinicians. My study highlighted that difficulties in communication between pharmacists and 

doctors were a barrier to ASP effectiveness as doctors did not write their contact details on 

prescription charts and therefore could not be reached when pharmacists needed clarification 

on prescriptions. Furthermore, the physical distance between the pharmacy and the wards was 

also identified as a reason for the poor communication which hampered the submission of any 

additional documents required by the pharmacy for restricted antibiotics. This differed from 

the findings by Black and colleagues (81) who described that in their study setting, pharmacists 

and nurses did not communicate with doctors because they lacked the confidence to discuss 

antibiotic prescriptions with them. Efforts should be made to ensure that communication is 

possible whenever needed. Pakyz et al also identified that the use of effective communication 

is required for the success of an ASP (89). 

 

Another barrier identified in my study is the use of a paper-based system for patient records, 

prescribing antibiotics and pharmacy records. Having an electronic system linking the 

laboratory data, pharmacy data and patient records was perceived as a facilitator for the ASP 

implementation and this has been demonstrated in the literature. The paper-based system can 

result in a number of problems that could be avoided if electronic systems are used (74). 

Measurement and reporting of antibiotic consumption is one of the recommended core 

components of an ASP, but without electronic record keeping, this is very difficult to do (73). 

The lack of technological infrastructure in the pharmacy to measure the defined daily doses 

(DDDs) of antibiotics which is the international technical unit of measurement of antibiotic 

consumption was also identified as a barrier to ASPs in my study because it meant that the 

AMS committee would be unable to use DDDS as an outcome measure of their activities.  

4.2.7 Power dynamics in the AMS platform 

 

Throughout this study, some power dynamics were raised through the responses of the study 

participants which greatly influenced the way that ASP activities were implemented. First, the 

relationship between the senior doctors and the junior doctors was portrayed as one that the 
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senior doctors hold the power to support or oppose the decisions taken by the junior doctors 

hence they were more likely to make decisions that would please their seniors. Second, the use 

of unfamiliar abbreviations and medical jargon by doctors in requesting antibiotics from the 

pharmacy was a display of power as the doctors were trying to bypass the restrictions by using 

this. Another exercise of power was noted in the acts of nurses who decided how and when 

they administer antibiotics. These power dynamics are important to understand as these 

stakeholders can exercise their power to facilitate or hinder the implementation of ASP 

activities. 

 

4.3 Strengths and Limitations 

 

4.3.1 Strengths 

A strength of this study is that the views of a variety of cadres of health professionals were 

explored providing a comprehensive overview of the issues around antibiotic stewardship in 

this facility. This differs from most other studies that focused on each group separately. 

Another strength is that a qualitative methodology was used which allowed for probing 

questions to be asked to get more depth in the responses that may have not been possible in a 

quantitative study. 

 

4.3.2 Limitations 

One of the limitations of this study was that as I am a full-time medical doctor working in the 

same hospital where I conducted the interviews and I had a pre-existing relationship with some 

of the study participants. This could have influenced their responses and introduced some bias 

despite my conscious efforts to avoid it. Furthermore, as this study is a Masters’ thesis, the 

limited funding did not allow for the hiring of another experienced qualitative interviewer to 

assist me with conducting the interviews which could have enabled me to increase the sample 

size. 

With the exception of pharmacists, only staff from the medical department were interviewed 

as a result, their views may be very different from those of health professionals in other 

departments and the findings cannot be generalized. Interns had only been working in the 

department for three months and therefore had limited experience with antibiotic prescribing 

which could have influenced their perceptions. Key respondents such as hospital management, 

the CEO and those that are actively involved in establishing the ASP such as the committee 
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chairperson were also not included in this study and could have contributed more insight into 

the barriers and facilitators to the ASP programme. Similar studies of this nature should include 

these key respondents. The small sample size is also a limitation to this study although in 

qualitative research there is no recommended sample size. In qualitative research sample size 

is important, in determining an adequate sample size one has to consider the quality of the 

information being collected and the purpose of the study (113). Normally one relies on reaching 

the point of data saturation to determine data sufficiency but this has limitations. There is no 

quantitative component in my study which could have strengthened the study by providing a 

more objective way of measuring the significance of the study findings and identifying 

relationships between variables. Furthermore, potentially identifying information such as 

the sub-specialty,gender and age of the study participants was omitted in order to 

maintain anonymity of the respondents but this could have provided additional insight 

into the views of the participants. 
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5 CHAPTER 5: CONCLUSION AND RECOMMENDATION 

 

5.1 Study Conclusion  

This study was able to explore the perceptions of health care professionals on the establishment 

of an antibiotic stewardship programme in a setting where a study of its nature had never been 

conducted before. By analyzing the antibiotic prescribing and administration practices among 

different cadres of health professionals as well as what drives them, this study brought to light 

potential facilitators and barriers to establishing an antimicrobial stewardship programme in 

this health care facility. Barriers included staff shortages, poor communication, drug shortages, 

lack of tailored antibiotic guidelines, a lack of knowledge and a lack of technological 

advancements such as electronic prescribing and records. Being cognizant of these barriers and 

facilitators allows for better planning so that the ASP is more likely to have the desired 

outcomes. Solutions for addressing antimicrobial resistance that have been successful in high-

income countries may not always work when implemented in lower-income settings and this 

study has provided some insight for the development of tailored solutions that will meet the 

needs of its unique setting.  

 

5.2 Recommendations  

 

Based on my study findings, I have put together the following recommendations to be 

considered in the ongoing establishment of the ASP in this health facility which is currently in 

process. These recommendations are sub-divided into three levels namely, individual, 

organizational and policy level. 

 

5.2.1 Individual level recommendations 

 

Use of collegial communication strategies 

A collegial and non-accusatory communication style should be used when AMS members 

address the hospital staff or give advice on antibiotic use to increase the likelihood of uptake 

of the recommendations. In order to avoid conflicts and to respect the existing hierarchy of 

prescribing, I recommend discussing the cases with the consultant in charge of the patient first 

before making any changes to prescriptions and instead of only addressing the registrars and 
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interns. This will hopefully result in the cascading of correct practices from the top to the 

bottom.  

 

5.2.2 Organizational level  

Create a platform for regular stakeholder communication 

Frequent and open communication among pharmacists, doctors and nurses should be 

encouraged by scheduling regular meetings between these stakeholders every week to discuss 

issues related to antibiotic use. These meetings should be in addition to the monthly AMS 

committee meeting. The hospital management should provide protected time for the different 

stakeholders to attend these meetings.  

 

Addressing staff shortages 

Staff shortages can be addressed by investing in the training of different cadres of staff to shift 

certain low-risk tasks from the most overloaded staff cadres such as doctors and professional 

nurses freeing some time for them to focus more on their antibiotic prescribing and 

administration practices. Furthermore, up-skilling of pharmacists, nurses and doctors for them 

to be certified to conduct AMS activities such as educational sessions, therefore reducing the 

burden on the few ID specialists. The possibility of hiring infectious diseases specialists and 

trained clinical pharmacists from the private sector on a temporary basis to assist the limited 

experts in running the programme while other staff members are undergoing training should 

be explored. In the long term, employment of more staff including infectious diseases 

specialists, clinical pharmacists trained in AMS and professional nurses would benefit the 

programme given the challenges described.  

 

Tailored antibiotic guidelines  

Creating facility-specific antibiotic guidelines and making them freely available is likely to 

prompt appropriate prescribing. At the time of data collection for this study, facility-specific 

antibiotic guidelines were in the process of being developed but had not been finalized. 

Subsequently, antibiotic guidelines based on the antibiotic resistance profiles of the different 

clinical areas were released by the AMS team. The guidelines should be disseminated on 

different platforms including the creation of a mobile application.  
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Staff education on antibiotic stewardship 

I recommend that the hospital should aim to educate all hospital staff not just doctors, nurses 

and pharmacists on antibiotic stewardship. The lack of knowledge was a significant barrier to 

appropriate antibiotic prescribing, administration and dispensing in my study. Educational 

material should be tailored to the target audience, I recommend the use of various methods of 

education not only targeting the three cadres of health professionals we studied but all hospital 

staff. Some educational formats to be considered are formal lectures, practical learning around 

patients on ward rounds, and through documents and facility-based guidelines. The education 

of nurses on the health and ethical implication of the workaround behavior should also be 

included in the sessions.  

 

Address the antibiotic administration practices 

In addition to auditing antibiotic prescriptions for appropriateness, unannounced audits of 

antibiotic administration practices should be carried out on a regular basis and feedback should 

be provided to the nurses involved. Introduction of checklists such as the five rights of 

medication administration namely right patient, right drug, right dose, right route and right time 

should be put in place. This can assist in avoiding errors in antibiotic administration.  

 

Leadership support 

Hospital leadership should openly take ownership and support the ASP by providing all 

resources required, reporting the ASP activities and outcomes in hospital board meetings. A 

representative from the hospital management should attend all the committee meetings and 

escalate issues that arise to higher levels of management. 

 

Implementation of computer-based infrastructure 

Introducing a computerized system linking the laboratory, pharmacy and wards and electronic 

prescribing will likely overcome the challenge of reaching doctors from the pharmacy and in 

getting laboratory results. Introducing electronic prescribing would allow the pharmacists to 

access the prescriptions automatically and would eliminate the difficulties of physically going 

to and from the pharmacy when prescriptions are questioned by the pharmacists. This would 

also avoid delays in the submission of prescriptions to the pharmacists as it would reach the 

pharmacy in real time after it has been written and patients would not miss doses of antibiotics. 

Computerized systems in pharmacy will also assist in the calculation of DDDs that can be used 
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to assess the effects of the ASP and to be able to detect when antibiotic stocks are running out 

to allow for new stock to be ordered therefore avoiding stock-outs. Furthermore, allowing for 

computerized authorization of restricted antibiotics can overcome the need for signatures which 

has been anticipated to be a barrier for AMS.  

 

Improve the turnaround time of microbiological results  

This can be achieved by introducing a fast-tracking system that prioritizes the processing of 

specimens from certain high-risk wards that can be identified by the AMS team. Furthermore, 

the microbiology laboratory can introduce rapid diagnostic testing (RDT) strategies that allow 

for results to be obtained quicker allowing for unnecessary antibiotics to be stopped earlier and 

the directed therapy to be initiated earlier. This would ensure that empiric therapy could be 

directed and increase the reliance on microbiological guided prescribing. The use of RDTs has 

been recommended by IDSA as well (67). 

 

5.2.3 Policy level   

 

Include antibiotic stewardship in university curricula 

The curriculum for undergraduate degrees in medicine, pharmacy and nursing should 

emphasize greatly on antibiotic stewardship. This would allow for a strong foundation to be in 

place for these future health professionals to refer to when they enter the clinical field. 

 

5.3 Areas for Future Research 

It would be useful to further explore the workaround behaviors with regards to antibiotic 

dispensing that were identified in this study in order to provide tailored solutions to this 

potentially serious problem. Furthermore, research focusing on a broader population including 

all the hospital departments and key informants such as hospital management is needed for the 

antimicrobial stewardship team to be able to refer to when implementing the programme in 

other hospital departments.  
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Appendix 4:  Interview Guide for Professional Nurses and Pharmacists 

1. Characteristics of the Respondents 

 Questions            Response 

1.1 In which department do you work in this 

hospital? 

 Internal Medicine 

 Pharmacy 

1.2 In which sub-specialty do you work 

 

 

__________________________________ 

1.3 What is your current position in this 

hospital?  

Nurse 

Specify 

position______________________________ 

   Pharmacist 

   Specify position _________________________  

1.4 How long have you been working in this 

position for?  

 

______________years; _________months 

1.5 How long have you been working in your 

profession for?  

 

______________years; _________months 

1.6 How long have you been working in this 

hospital for? 

______________years; _________months 

2.  Antimicrobial Prescribing Practices 

2.1 What role do you play in antimicrobial management in this hospital? 

 Probe on: 

 Prescribing, monitoring, restricting, administration and or other 

 

2.2 How would you describe the current use of antibiotics in this hospital?  

 Probe on: 

 To what extent do you think inappropriate use of antibiotics is a problem in this 

hospital? 

  Which problems are more prevalent or common in this hospital?  

 What factors contribute to appropriate/inappropriate use of antibiotics in this 

hospital? 

 

 

3. The Establishment of an Antimicrobial Stewardship Programme (ASP)  

 

(Define antimicrobial stewardship) 

Provide definition -Antimicrobial stewardship: a multidisciplinary, systematic approach 

to optimizing the appropriate use of all antimicrobials to improve patient outcome and limit 

the emergence of resistant pathogens whilst ensuring patient safety 
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3.1 In your view, what is your understanding of antimicrobial resistance? 

 

3.2 What strategies do you recommend to combat the misuse of antimicrobials in this 

hospital? 

 

3.3 What are your views regarding the establishment of an antimicrobial stewardship 

programme (ASP) in this hospital? 

 Probe on: 

 What should be its roles and responsibilities? 

 Which cadres should be part of the committee and why 

 What are your views on the capacity of the hospital to implement a successful ASP 

 What interventions should be implemented by an ASP in the hospital? (formulary 

restriction, Prospective Audit With Feedback, other supplementary interventions) 

4. In your opinion, what do you think are the existing facilitators to the implementation 

of an antimicrobial stewardship programme (ASP) in this hospital?  

Probe on: 

 Contextual factors (e.g. availability of policies & procedures, organizational culture, 

financial and human resources capacity, organizational structure) 

 Process factors (e.g. regular auditing, feedback to prescribers)   

 Organizational readiness and commitment to change  

5. In your opinion, what do you think are the existing barriers to the implementation of 

an antimicrobial stewardship programme (ASP) in this hospital? 

Probe on: 

 Contextual factors (e.g. unavailability of policies & procedures, organizational 

culture, lack of financial and human resources capacity, organizational structure) 

 Process factors (e.g. lack of monitoring, weak communication between 

multidisciplinary teams) 

 Organizational readiness and commitment to change  

6. What recommendations can you make to ensure effective implementation of an 

antimicrobial stewardship programme (ASP) in this hospital? 

 

THANK YOU FOR PARTICIPATING IN THIS INTERVIEW 

 

Appendix 5: Interview guide for consultants, registrars and medical interns 

1. Characteristics of the Respondents 
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 Questions            Response 

1.1 In which department do you work in this 

hospital? 

 Internal Medicine 

 Pharmacy 

1.2 In which sub-specialty do you work 

 

 

__________________________________ 

1.3 What is your current position in this 

hospital?  

  

    Fellow (postgraduate) physician      

  

    Intern  

      Other (specify): 

___________________________  

1.4 How long have you been working in this 

position for?  

 

______________years; _________months 

1.5 How long have you been working in 

your profession for?  

 

______________years; _________months 

1.6 How long have you been working in this 

hospital for? 

______________years; _________months 

  

2. Antimicrobial Prescribing Practices 

2.1 What role do you play in antimicrobial management in this hospital? 

 Probe on: 

 Prescribing, monitoring, restricting, administration and or other 

2.3 If you prescribe antibiotics, what influences your decision to start a patient on an 

antimicrobial? 

 Probe on: 

 Decision processes relating to how you decide which antimicrobial is appropriate 

 Is decision based on evidence, or experience, or policy, or pressure from patients 

2.4 To what extent would you say you have prescribed an antibiotic when you thought it was 

not needed? 

 Provide a brief scenario of a particular incident when an antibiotic was 

inappropriately prescribed 

 Reasons for inappropriate prescription  

2.5 How would you describe the current use of antibiotics in this hospital?  
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 Probe on: 

 To what extent do you think inappropriate use of antibiotics is a problem in this 

hospital? 

  Which problems are more prevalent or common in this hospital?  

 What factors contribute to appropriate/inappropriate use of antibiotics in this 

hospital? 

 

3. The Establishment of an Antimicrobial Stewardship Programme (ASP)  

Provide definition -Antimicrobial stewardship: a multidisciplinary, systematic approach to 

optimizing the appropriate use of all antimicrobials to improve patient outcome and limit the 

emergence of resistant pathogens whilst ensuring patient safety 

 In your view, what is your understanding of antimicrobial resistance? 

 What strategies do you recommend to combat the misuse of antimicrobials in this 

hospital? 

 What are your views regarding the establishment of an antimicrobial stewardship 

programme (ASP) in this hospital? 

 Probe on: 

 What should be its roles and responsibilities? 

 Which cadres should be part of the committee and why? 

 What are your views on the capacity of the hospital to implement a successful ASP? 

 What interventions should be implemented by an ASP in the hospital? (formulary 

restriction, Prospective Audit With Feedback, other supplementary interventions)? 

4. In your opinion, what do you think are the existing facilitators to the implementation 

of an antimicrobial stewardship programme (ASP) in this hospital?  

Probe on: 

 Contextual factors (e.g. availability of policies & procedures, organizational culture, 

financial and human resources capacity, organizational structure) 
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 Process factors (e.g. regular auditing, feedback to prescribers)   

 Organizational readiness and commitment to change  

5. In your opinion, what do you think are the existing barriers to the implementation of 

an antimicrobial stewardship programme (ASP) in this hospital? 

Probe on: 

 Contextual factors (e.g. unavailability of policies & procedures, organizational 

culture, lack of financial and human resources capacity, organizational structure) 

 Process factors (e.g. lack of monitoring, weak communication between 

multidisciplinary teams) 

 Organizational readiness and commitment to change  

6. What recommendations can you make to ensure effective implementation of an 

antimicrobial stewardship programme (ASP) in this hospital? 

 

THANK YOU FOR PARTICIPATING IN THIS INTERVIEW 

 

 


