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Abstract

Worldwide, more than 70.00% of micro-organisms are becoming resistant to antibiotics with
these numbers increasing annually. The majority of antibiotics are prescribed in Primary Health
Care (PHC) clinics and in South Africa most of the population utilises these healthcare clinics.
Despite this, there are a limited number of studies done on antibiotic prescribing patterns at the
PHC clinics in South Africa.

Aim: This study aims to establish the attitudes, perceptions and practices of nurses in PHC
clinics in the management of antibiotic resistance.

Method: This mixed method research study was done by quantitively conducting a survey with
11 prescribing nurses at the PHC clinics, quantitatively reviewing 396 antibiotic prescriptions
dispensed in the retrospective three-month study period at seven PHC clinics within the City
of Johannesburg and by qualitatively interviewing eight PHC trained prescribing nurses
regarding their prescribing practices. Outcomes of the study were reported to each study site
education committee for the purposes of review.

Results: The results obtained from the surveys demonstrated that 81.82% of participants
agreed that antibiotics are overused in South Africa. Majority (90.91%) of the PHC trained
nurse prescribers based their decisions on the PHC antibiogram in patients that have no
bacterial culture information while 100.00% of participants based their decision on the PHC
STG. Antibiotic stewardship programmes and guidelines are useful for 90.91% of participants
with regards to their education on antibiotics.

Across all seven PHC clinics, the diagnosis was not stated in 19.95% of the antibiotic
prescriptions while 77.78% of prescriptions had one antibiotic prescribed, 42.17% of antibiotic
prescriptions were incomplete while 54.29% of prescriptions had an incorrect drug prescribed
and 52.53% of prescriptions were incorrect according to the PHC Standard Treatment
Guidelines (STGs). While conducting the interviews it was determined that factors that
contribute to resistance are patient related factors such as patients buying antibiotics over-the-
counter, patient education, sharing medication and patient compliance as well prescriber related
factors such as incorrect prescribing.

Conclusion: Antibiotic related errors such as incomplete prescriptions and incorrect drugs are
very common at PHC clinics and these errors contribute to antibiotic resistance. There is an
urgent need to improve antibiotic prescribing practices by educating both the PHC prescribing
nurses and patients as well as providing resources to the PHC clinics in order to decrease

prescribing errors thereby decreasing antibiotic resistance.
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Chapter 1: Introduction and literature review
Antibiotic prescribing in South African Primary Healthcare
(PHC) clinics.

This literature review was conducted to analyse previous research and to place the research
problem in context in order to determine the extent of the antibiotic resistance problem
particularly in South African primary healthcare (PHC) clinics. This chapter explored literature
from different perspectives and provides a brief outline on antibiotic resistance, guidelines,
antibiotic stewardship programmes in South Africa, the PHC system in South Africa, PHC
nurse training and antibiotic prescribing patterns at these clinics as well as PHC prescribers

attitudes and perceptions towards antibiotic resistance.

1.1 Research Context

Since the discovery of antibiotics in the 1940’s, antibiotics have been known to be a “wonder
drug” that has revolutionized medicine (Zaman et al., 2017; Chetty et al., 2019). Antibiotics
are drugs that are mainly used in the treatment of infections and are a large group of chemical
substances such as penicillin which have the ability to inhibit the growth of bacteria or destroy
bacteria and are produced by one of two ways: either derived from a micro-organism or similar
substance or synthesized by chemical reactions (Kourkouta et al., 2017). They are either
bactericidal (kill bacteria) or bacteriostatic (prevents bacterial growth) in low concentrations.
They are thus used in the prevention and treatment of a variety of infections. Many infections
such as tuberculosis (TB), gonorrhoea and leprosy have been rendered less severe in light of
advancements in antibiotic treatments. Antibiotics have also been used for complex medical
and surgical procedures such as chemotherapy (NDoH, 2015; Kourkouta et al., 2017).
Antibiotics have also assisted in extending life expectancy by altering the outcome of bacterial
infections (Ventola, 2015). Current infections necessitate the use of antibiotics which has led
to the disturbing reality of antibiotic resistance.

Bacterial resistance to antibiotic agents is continuously rising worldwide, particularly in low to
middle income countries such as South Africa (Ayukekbong et al., 2017). Both the United
States Centers for Disease Control and Prevention (CDC) and the World Health Organization
(WHO) have labelled antibiotic resistance a “grave threat to humankind” (Bartlett, 2011).

1



Antibiotic resistance is the ability of bacteria to survive antibiotic treatment and is gradually
increasing all over the world by modern travel of goods, people and animals (CDC, 2012; CDC,
2013; NDoH, 2015). The cause of resistance is a simple process which has two main
components: the antibiotic drug which is used to inhibit growth of micro-organisms; and the
genetic resistance determinant in micro-organisms selected by the antibiotic drug. Drug
resistance will only emerge when the two components of the process come together in an
environment, or a host and can then present as a clinical problem (Levy, 1994). The selective
resistance genes together with their hosts, will spread and multiply under continued antibiotic
selection to amplify and extend the problem to other hosts and other geographic locations (Levy
and Marshall, 2004). Resistance is also a phenomenon that occurs over time, as the natural
evolution of living organisms will continue developing tolerance to the antibiotic (Davies and
Davies, 2010). Incorrect prescribing of antibiotics such as prescribing a low dose of antibiotic
for a short period of time, incorrect diagnosis, unnecessary antibiotics, monotherapy instead of
combination therapy may also create resistance. The first drug resistant strains initially
appeared in hospitals, as most antibiotics were being used in these settings, such as the
emergence of sulphonamide-resistant Streptococcus pyogenes in military hospitals in the
1930’s. Very soon after the introduction of penicillin in the 1940’s, penicillin-resistant

Staphylococcus aureus emerged in civilian hospitals in London (Levy and Marshall, 2004).

There is an alarming increase in the rate of resistance of micro-organisms especially
Streptococcus pneumoniae which is responsible for community acquired infections and one of
the leading causes of death, globally (Bisht et al., 2009). Antibiotic usage and resistance
patterns differ from one country to another and naturally the countries that consume the highest
number of antibiotics have the highest rates of resistance (Sorensen and Monnet, 2000; Bisht
et al., 2009). It has been estimated that at least 700 000 people die annually as a result of
antibiotic resistance, and this figure is said to rise to an estimated 10 million people a year by
2050 if no action is taken (O’Neill, 2016). More than 70.00% of micro-organisms are resistant
to the antibiotics that are currently used for treatment (USFDA, 2016). Some micro-organisms
are resistant to all the antibiotics available for treatment, making them a multidrug resistant
strain, which can only be treated with toxic drugs that are associated with increased side-effects
experienced by the patient. Treatment of these multidrug resistant organisms is costly,

precarious and often unsuccessful (Levy and Marshall, 2004). When antibiotic resistance



occurs, the micro-organisms can become resistant to other structurally similar antibiotics in the
class (Avorn et al., 2001).

The science of developing new antibiotics is becoming increasingly difficult as micro-
organisms are developing resistance to an ever-growing range of treatments and identification
of novel targets in micro-organisms is challenging. It is therefore crucial to preserve existing
antibiotics (McKellar and Fendrick, 2014; Chetty et al., 2019). Antibiotic resistance also
exacerbates the problem of access: as the more expensive second-line treatments become even
more unaffordable to the poorest in the population (Gelband and Duse, 2011). The spread
of antibiotic resistant bacteria poses a significant threat to both morbidity and mortality patterns
worldwide. The WHO was therefore requested to create an urgent list of all the antibiotic
resistant bacteria in order to aid research and development of effective drugs that will combat
the resistant bacteria (Tacconelli et al., 2018). To avoid acceleration towards a ‘post-antibiotic

era’, the urgency of intervention cannot be overstated (Chetty et al., 2019).

The emergence of antibiotic resistance resulted in the development of antibiotic management
teams in order to address this growing epidemic. In the 1990’s, the concept of antibiotic
stewardship emerged. Antibiotic stewardship means balancing the individuals need for
appropriate treatment and the societies sustained need for effective antibiotic therapy and for
healthcare professionals to be responsible in controlling access to antibiotics for all that may
need them in the future (Dyar et al., 2017). The goal of antibiotic stewardship should be to
achieve the best clinical outcome while minimising the toxicity for the patient (Manning et al.,
2016). Evidence has indicated that antibiotic stewardship interventions have reduced the
duration of therapy and hospital stays without adversely affecting patient outcomes, potentially
resulting in a reduction in colonisation and subsequent infection of patients with multidrug
resistant bacteria (Chetty et al., 2019). Such interventions can be achieved by establishing a
team of multidisciplinary professionals, which includes clinical pharmacists, who will work

together to identify, solve and prevent drug related problems (Viktil and Blix, 2008).

Antibiotic stewardship is conducted primarily by educating and encouraging clinicians to
rationally prescribe antibiotics by following evidence-based guidelines, thereby ensuring that
the correct antibiotic is prescribed using the correct dose, duration of treatment and route of

3
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administration (Manning et al., 2016). Nurse practitioners play an important role in the
prescribing of antibiotics in the PHC setting in South Africa and are therefore in the perfect
position to combat resistance. For antibiotic stewardship programmes to reach the height of
success, these programmes must involve the views, perspectives and active participation of all
nurses (Manning et al., 2016). A pharmacist can contribute significantly to antibiotic
stewardship programs by performing a variety of activities. These activities may include the
provision of clinical advice as well as being involved in the education and training of other
healthcare professionals and the public on the correct and safe use of antibiotics. Globally,
pharmacists have shown how important it is to have clinical pharmacists as part of the antibiotic
stewardship team, due to their significant contribution to evidence-based decision making
(Liaskou et al., 2018). There has been a confirmed improvement in the monitoring and
controlling of antibiotics when a pharmacist was part of the antibiotic stewardship team
(Hallas, 1996; Gurwitz et al., 2000; Lagnaoui et al., 2000; Al-Eidan et al., 2002; Wickens et
al., 2013).

1.2 South Africa’s role in antibiotic resistance

The increase in the demand of antibiotics has led to less-effective “off- label” uses of antibiotics
(Zaman et al., 2017). The ease of availability of antibiotics, as well as how affordable they are,
contribute to the burden of resistance in developing countries such as South Africa (Levy and
Marshall, 2004). This poses a significant threat to the public healthcare system as common
infections are becoming increasingly difficult to treat. Antibiotic resistance control measures
are particularly critical for South Africa, which has a high burden of infectious diseases and
among the highest rates of antibiotic resistance in the world (Manderson, 2020).

In South Africa, antibiotic resistance trends have been noticed in pathogens such as
Streptococcus pneumoniae, Haemophilus influenzae, Neisseria meningitidis, Escherichia coli
and Neisseria gonorrhoea (Gelband and Duse, 2011). A study conducted in South African
public hospitals in 2010, reported that over half of all hospital-acquired S. aureus isolated from
the blood of sick patients were Methicillin resistant Staphylococcus aureus (MRSA) strains
(Bamford et al., 2011). At both public and private hospitals in South Africa in 2012, there was
a large outbreak of VVancomycin-resistant enterococci (VRE) (NDoH, 2016). Carbapenemase-

producing enterobacteriaceae (CPE) has emerged in South African healthcare settings and this
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poses the greatest level of threat to patient safety in terms of antibiotic resistance as treatment
of CPE commonly requires use of an antibiotic named colistin, which is the last line of
antibiotic defence. Carbapenemase-producing enterobacteriaceae has now spread throughout
South Africa (NDoH, 2016). A concern in South Africa is regarding resistance to treatment for
sexually transmitted infections especially Neisseria gonorrhoeae as the rates of gonorrhoea in
South Africa are among the highest in the world, and these infections are linked with Human
Immunodeficiency Virus (HIV), as the presence of gonorrhoea increases the risk of contracting
HIV (Gelband and Duse, 2011).

In South Africa, the National Department of Health (NDoH) has recognised the threat of
antibiotic resistance to the country. Hence, in an effort to preserve antibiotics for future use
they have drafted multiple frameworks to be implemented in South Africa. In 2011, the Global
Antibiotic Resistance Partnership-South Africa (GARP-SA) was formed to obtain a current
situational analysis regarding antibiotic resistance in South Africa. The National Antimicrobial
Resistance Strategy Framework is an all-inclusive approach that is aimed at tackling antibiotic
resistance through accountability, roles and responsibilities. The framework focuses mainly on
antibiotic resistant bacteria in clinical and healthcare settings (Ekwanzala et al., 2018; Chetty
etal., 2019). The three core pillars of this framework are surveillance, Infection Prevention and
Control (IPC) and antimicrobial stewardship, which includes stewardship for micro-organisms
such as bacteria, viruses and fungi (Chetty et al., 2019). Another initiative is the South African
Antibiotic Stewardship Programme (SAASP) which was formed in 2012, under the auspices
of the Federation of Infectious Diseases Societies of Southern Africa (FIDSSA). The goal of
this programme was to promote the rational prescribing of antibiotics in South Africa. The
SAASP consists of a team of multidisciplinary professionals from both the public (healthcare
offered by the government to the citizens of South Africa free of charge) and private healthcare
sector (healthcare services that are not funded by the government, a fee usually needs to be
paid to access private healthcare), some of which include infectious disease physicians,
paediatricians, veterinarians, microbiologists, pharmacists, pharmacologists, intensivists,
surgeons and epidemiologists. At national level, the SAASP coordinates and advocates
antibiotic stewardship teams that are active in both the public and private healthcare sectors
(NDoH, 2016). At provincial level in the Western Cape the antibiotic stewardship teams visit
each hospital in the province and provide feedback on the observations (NDoH, 2016).



Restricting the choices of antibiotics through the development and use of formularies and
guidelines such as the Essential Drug List (EDL) and Standard Treatment Guidelines (STG)
also forms part of antibiotic stewardship in the public sector (Essack et al., 2011). The
government has developed a PHC EDL and STG which is evidence based and contains
important information that aims to assist the prescribers at the PHC clinics and provide
standardised care that satisfies the healthcare needs of majority of the population. The EDL
contains a list of medication that is intended to always be present at the healthcare facility while
the STGs contains diagnostic criteria, practice guidelines and guidelines on how to manage
diseases, when to refer patients as well as possible treatment options. The use of the EDL
concurrently with the STGs aims to rationalise drug use and therefore following these
guidelines at healthcare facilities in South Africa can reduce prescribing errors that could
potentially contribute to antibiotic resistance (Gopalakrishnan et al., 2014). In South Africa,
there is no single national guideline for antibiotic stewardship, the EDL and STG constitute
national guidance documents for using antibiotics at the different healthcare levels, however,
the SAASP has developed algorithmic antibiotic treatment guidelines that can be used at
district level (NDoH, 2016). About 80.00% of antibiotics are prescribed in PHC clinics,
globally (Gasson et al., 2018). Research in South Africa has also shown that majority of the
antibiotics are prescribed at PHC facilities (Manderson, 2020). In South Africa presently, there
are no formal antibiotic stewardship activities at district level, outside of district hospitals
(NDoH, 2016). Antibiotic stewardship should be prioritised at all healthcare levels with no
level of healthcare neglected, as the rational use of antibiotics determines the patient’s outcome

through the hierarchal sequence of the referral pathway (von Pressentin et al., 2019).

1.3 The primary healthcare system in South Africa

The South African healthcare system consists of the public and private healthcare sectors. A
major gap exists between the public and private healthcare sector in South Africa and about
80.00% of the population utilises the public healthcare system while the other 20.00% of the
population uses the advanced private healthcare system (Expatica, 2020). The public healthcare
system is managed by three levels of government which are national, provincial, and local
government. All three levels are overseen and managed by the NDoH. The public healthcare
sector is further divided into primary, secondary, and tertiary healthcare services provided
through various healthcare facilities (Mahlati and Dlamini, 2015). The public sector comprises

of a three-tiered hospital system which are tertiary, regional and district hospitals (Chetty et
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al., 2019). Both the local and provincial PHC and Community Health Centre (CHC) clinics
provide PHC services. The foundation of South African healthcare delivery in the public sector
is through the PHC clinics which are managed either by the local or provincial health
authorities (Webb et al., 2019). South Africa has a population of approximately 56 million
people, of which it has been estimated that 63.70% of the population makes use of a PHC clinic
(Businesstech, 2018). The PHC clinics which provide free services tend to be the most
overburdened amongst all the healthcare facilities, therefore many individuals will avoid these
clinics if they can afford to visit a private PHC facility (Maillacheruvu and McDuff, 2014). The
concept of PHC originated from the WHO and is defined as essential healthcare that is made
available to the whole population. In South Africa, PHC clinics aim to provide preventive,
curative and rehabilitative treatment to all citizens of the country and are often the first point
of contact that patients have with a healthcare professional (WHO, 2019). The PHC clinics are
small and the services offered are limited to immunizations, family planning, caring for the
sick and screening tests. When a patient falls ill, they first approach the local PHC clinic for
assistance. If the condition is serious and cannot be managed by the PHC clinic, the patient will
be referred to a CHC or a tertiary hospital as the South African public healthcare follows a
hierarchal referral system and access to secondary and tertiary healthcare services is gained
through referral from primary level only; this does not apply to emergency cases (Mji et al.,
2017).

In private PHC clinics across South Africa doctors prescribe antibiotics. The settings and staff
at PHC clinics vary across the world. In many African counties such as South Africa a
multidisciplinary team consisting of nurses, full-time doctors, pharmacists and allied health
workers are found in CHC clinics which are commonly situated in larger metropolitan areas or
rural towns and not in PHC clinics (Bresick et al., 2019). The PHC clinics in South Africa often
have a paper-based patient record system and are nurse-driven clinics with doctors doing part-
time sessional work for about four to eight hours a week (Webb et al., 2019). Therefore, it is
no surprise that in South Africa, 64.70% of the population in public PHC clinics are seen by

nurses (Gasson et al., 2018).



1.4 PHC nurse prescribing and training

The National Drug Policy states prescribing of medication above schedule two by nurses shall
only be done in accordance with the provisions of the Medicines and Related Substances Act
101 of 1965, to ensure that all health professionals who are involved in diagnosing, prescribing
and dispensing of medication are appropriately qualified. Section 22(A) of the Medicine and
Related Substances Act (Act 101 of 1965) states “...Any schedule 2, schedule 3, schedule 4,
schedule 5 or schedule 6 substance shall not be sold by any person other than...a nurse or a
medical practitioner or dentist, who may prescribe only the scheduled substances identified in
the schedule for that purpose; compound and dispense the scheduled substances referred to in
subparagraph (i) only if he or she is the holder of a license contemplated in section 22C (1) ().
Notwithstanding anything to the contrary contained in this section, no nurse or a person
registered under the Health Professions Act, 1974, other than a medical practitioner or dentist,
may prescribe a medicine or scheduled substance unless he or she has been authorized to do so
by his or her professional council concerned”(MRSA, 1965; Gray, 2014).

In 1997, the Department of Health in association with the South African Nursing Council and
other key role players developed some guidelines to assist the individuals responsible for
authorization which include the following: The nurse should meet the legal requirements for
service “(a) meet all the legal requirements of section 38 A of the Nursing Act (No 50 of 1978,
as amended)” which states that they should be registered with the South African Nursing
Council, be practicing or providing PHC in the service of the Department of Health and in
addition to the above they must have successfully completed a course approved by the South
African Nursing Council which will enable them to be familiar and meet the following
objectives: “Primary Health Care Nursing, Clinical Nursing Science, Health Assessment,
Treatment and Care as well as knowledge and competency in: pharmacology, drug-drug
relationships, drug-patient relationships, disease profile in a geographical area, signs and
symptoms related to the most prevalent conditions in the country, assessment, drug legislation
and prescribing.” If the nurse complies with all of the above requirements “The authorizing
officer shall: (a) issue the authorization to a specific person for a specific place; (b) limit the
authorization to a period of two years from date of granting. Currently authorization to
prescribe is granted by the Director General of Health (usually the delegate at local level or the
medical officer of health at the local authority)” (Geyer, 1998). The nurses that are in the

service of the national, provincial, municipal department or perform any health services for
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these departments who have received authority from the department may perform, diagnose
patients and keep, administer or and/or prescribe medications under the prescribed conditions
(SANC, 2005). Resolution 3 of Public Health and Social Development Sectoral Bargaining
Council (PHSDSBC) of 2007 indicates that for nurses to be appointed in the PHC stream the
R.48 qualification is the mandatory post-basic qualification; however, this is not clearly stated
in the occupational specific dispensation (fshealth, 2007). The R.48 license which is a diploma
in Clinical Nursing Science, Health Assessment, Treatment and Care and is currently known
as the R.48 qualification. The R.48 qualification is specifically designed for nurses working in
the PHC setting. This course spans for a period of one year and these nurses become familiar
with assessing, diagnosis and treating patients that visit the PHC clinics as well as familiar with
the PHC EDL and STG (Sooruth et al., 2015).

There has been an enabling environment due to staff shortages at the PHC clinics and in an
attempt to ease the burden created as there is no clear definition of what needs to be performed
by which health cadres and this has become a barrier in the training of PHC clinic staff. This
can be demonstrated by the National Drug Policy which states that at PHC level prescribing
will be based on competency of the nurse instead of the occupation of the nurse (Gray, 2014).
The nurses in the PHC service do require specialist training in diagnosis, treatment and care
and is essential in provision of patient health management (Uys and Klopper, 2013). It is
extremely important that operational managers at PHC clinics ensure that all the professional
health nurses and Primary Care Drug Therapy (PCDT) pharmacists who diagnose and prescribe
medication are authorized prescribers and if so prescribe within their relevant scope of practice
or have valid permits which allow them to acquire, possess, use or supply any specified
scheduled medicine (fshealth, 2005).

1.5 Antibiotic prescribing at PHC clinics

Inappropriate prescribing behaviours have been implicated as a major contributor to antibiotic
resistance worldwide, while the rational and sparing use of antibiotics may hinder the
emergence of antibiotic resistant bacteria and perhaps enable a return of susceptible strains
(Farley et al., 2018). Studies conducted at PHC clinics in South Africa show high rates of
antibiotic prescribing. A study which investigated unnecessary antibiotic prescribing at PHC

clinics found that 78.00% of patients that were sent to a public PHC clinic received an antibiotic



while 67.00% of patients sent to a private general practitioner received an antibiotic even
though antibiotics were not clinically indicated for these patients (Blaauw and Lagarde, 2019).
This exposes the vulnerable patient to potential complications without any benefits given to
the patient (Lushniak, 2014). Another study at private PHC clinics in South Africa found that
72.72% of patients received an antimicrobial (Katende-Kyenda et al., 2007).

Broad-spectrum antibiotics are used by prescribers in PHC clinics to treat suspected cases of
both gram-negative and gram-positive bacterial infections and in some cases, antibiotics are
prescribed for patients even though they do not require antibiotics for treatment (Chem et al.,
2018). About 80.00% of prescriptions in PHC clinics contain systemic antibiotics and were
most frequently prescribed for respiratory tract infections even though these infections are
known to be predominately viral infections which do not require antibiotics (Truter, 2015). The
implications of antibiotic errors depend on the severity of the error and can include

gastrointestinal disturbances, renal or liver failure.

According to the PHC EDL, antibiotics can be used for many conditions such as skin
conditions, sexually transmitted infections, respiratory infections, along with many other
infections (NDoH, 2018). A study conducted by Costelloe et al. (2010) found that when
antibiotics were prescribed to an individual in PHC clinics, resistance was developed mainly
in the urinary and respiratory tract which could influence patients for up to 12 months. Thus, it
is the responsibility of the healthcare professionals in PHC clinics to balance prescribing and
not to make any antibiotic related errors by following the EDL and STG. Pharmacists are well
positioned to educate and inform health policies and guidelines relating to the safe and effective
use of all medicines. Within the healthcare team responsible for antibiotic management, the
pharmacist will be able to determine prescribing errors that can contribute to ongoing

resistance.

1.6 Attitudes and perceptions of healthcare providers towards antibiotic

resistance

Incorrect antibiotic prescribing has been linked to the attitudes and perceptions of healthcare

providers (Adorka et al., 2013). Psychological theories illustrate that prescribers’ beliefs in the
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consequences of antibiotic resistance and the perceived expectation to receive an antibiotic
from the patient all influence the prescriber’s decision to prescribe an antibiotic at the end of
the consultation (Farley et al., 2018). Many prescribers attribute increasing antibiotic resistance
rates to be caused by poor patient compliance to antibiotic treatment and from excessive
antibiotic use (McCullough et al., 2015).

In a study conducted by Farley et al. (2018) to determine the knowledge, attitudes and
perceptions among primary care prescribers in South Africa; the participants were mostly
doctors and the PHC healthcare providers that participated in the study belonged to the private
PHC sector. In South Africa, there are no studies conducted to determine the attitudes and
perceptions of public PHC workers on antibiotic resistance, however, a study was conducted
to determine if future antibiotic prescribers are adequately trained. The results of the study
found that only 33.00% of final-year South African medical students felt confident in
prescribing antibiotics whilst the majority (95.00%) of them felt they needed more education
on the appropriate use of antibiotics (Wasserman et al., 2017). A study conducted in Spain,
demonstrated an alarming finding as the majority of the nursing students had a low level of
knowledge regarding antibiotic stewardship. The students were aware of this deficiency in
training and agreed that the current nursing curriculum should be revised to contain more
training on antibiotics and infection control (Rabano-Blanco et al., 2019). A study was
conducted in South Africa to determine the knowledge, attitudes and perceptions of final year
undergraduate health professional students (doctors, nurses and pharmacists) on antimicrobial
resistance. The results of the study depicted that the mean correct knowledge score was
significantly lower for nursing students when compared to medical and pharmacy students
(Singh, 2016). The attitudes and perceptions of healthcare professionals can be changed by
providing them with further education and training regarding antibiotic stewardship.

1.7 Relevance and importance of the research

In many developing countries such as South Africa, sanitation is poor and antibiotics are used
to decrease morbidity and mortality associated with food-borne and other poverty-related
infections (Rossolini et al., 2014). Poor hand hygiene, sanitation and poor infection control
measures contribute to the spread of bacteria both within and outside healthcare facilities. In
South Africa, many of the second-and third-line antibiotics are not available, making the
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potential of resistance to first line antibiotics considerably greater (Bisht et al., 2009). The
limited number of antibiotics is increasingly becoming inadequate for treating infections. The
budget for medication is often limited and this prevents access to more effective antibiotics
(Ainsa and Levy, 2002). In South Africa, TB is rife and often exists as a co-morbidity with
HIV which could lead to the patient being on multiple drugs and lowers immunity which leads
to the patient getting sick faster (Bloom and Murray, 1992). Immunocompromised individuals
are more susceptible to developing bacterial infections which require antibiotic treatment. A
study conducted by Ndihokubwayo et al. (2013) states that challenges related to antibiotic
resistance and its magnitude in South Africa and other African countries is hindered by lack of

a surveillance system.

Due to the large number of antibiotics prescribed at PHC clinics there is a need to establish
protocols on the prescription and administration of antibiotics (Babalola et al., 2011). Despite
this, there are a limited number of studies done surveying drug management programs,
appropriate antibiotic use, drug prescribing and monitoring programs at these outpatient
facilities (Cox et al., 2017). The national health sector’s response to antibiotic resistance has
not always focused its attention to PHC but often focuses on tertiary hospitals, laboratory
detection and surveillance (WHO, 2018). Current antibiotic studies conducted in South Africa
focus on antibiotic prescribing and interventions in private tertiary hospitals, private PHC
clinics and are conducted in other provinces and settings such as rural areas and focus on the
knowledge, attitudes and perceptions of the PHC prescribers which were mainly private PHC
doctors (Katende-Kyenda et al., 2007; Brink et al., 2016; Farley et al., 2018; Gasson et al.,
2018). This highlights the gap in research and the need for studies to be conducted on antibiotic
use in public PHC clinics.

The decreasing efficacy of antibiotics is driven by numerous factors, many of which can be
tackled through well-functioning PHC clinics (WHO, 2018). Public PHC clinics in South
Africa have limited resources and the number of healthcare providers such as doctors and
nurses are disproportionate to the number of patients that utilise these clinics. The WHO
estimates that only 30.00% of South African physicians work in PHC clinics despite majority
of the population utilising these clinics (Keeton, 2010). According to records from South
African public PHC facilities, nearly 500 patients visit a PHC clinic daily (Masango-
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Makgobela et al., 2013). Antibiotic stewardship is challenging in general, however, it becomes
even more challenging when resources, guidelines, antibiotic susceptibility testing, drugs,
policies and formal programs are limited as in the South African PHC clinics (Cox et al., 2017).
For many patients, PHC clinics are the first point of contact with a health care professional,
which in many instances, is a nurse (Nunu and Munyewende, 2017). Nurses in PHC clinics do
demonstrate knowledge regarding antibiotic stewardship, however, they often wish to obtain
more education and training concerning the rational use of antibiotics and would value clear
antibiotic guidelines in order to improve their prescribing practices (Farley et al., 2018). The
PHC EDL, when compared to a hospital EDL, does not have a quick reference appendix
dedicated to the rational use of antimicrobials that is in line with stewardship policies. For any
intervention to be successfully implemented one requires data on the antibiotic prescribing
patterns and associated factors (Chem et al., 2018). In addition to the information being
valuable for antibiotic stewardship interventions by conducting research on antibiotic use in
PHC clinics, this information is important to inform government decision-making processes

with regards to antibiotic stewardship establishments (Chetty et al., 2019).

1.8. Aim and objectives

1.8.1. Aim

This study aims to establish the attitudes, perceptions and practices of nurses in PHC clinics in
the management of antibiotic resistance.
1.8.2. Objectives
1.8.2.1. To determine the attitudes, perceptions and practices of nurses towards
antibiotic stewardship in various PHC clinics.
1.8.2.2. Toestablish the antibiotic prescribing practices of nurses in PHC clinics through

a retrospective analysis.

1.8.2.3. To explore the circumstances responsible for determining the attitudes and

perceptions of prescribing nurses in PHC clinics.
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Chapter 2: Research methods

This chapter starts by providing an overview of the research design used for the study. The
section that follows highlights and explains the study site, study design including information
on instrumentation, population and sampling, study procedure, data analysis, reliability and
validity of the study and ethical consideration.

A mixed method research design was used to collect both quantitative (objectives 1 and 2) and
qualitative data (objective 3). A mixed method approach was used to collect data and meet the
objectives of the study, as mixing quantitative and qualitative data provides a better
understanding of data compared to either approach used alone (Creswell and Plano Clark,
2011). The study is divided into two phases, as is depicted in Figure 2.1 which provides an

overview of the research design used for the study.

In this study an explanatory sequential design was used. The explanatory design is a mixed
methods design in which the researcher begins by collecting the quantitative data (phase 1).
Phase 1 included a survey on the attitudes, perceptions and practices of the PHC trained
prescribing nurses as well as a cross-sectional retrospective analysis of patient prescriptions to
determine the prevalence of antibiotic related errors at the PHC clinics, this data was analysed
and followed up on specific results with qualitative data (phase 2). The second phase comprised
of qualitative semi-structured interviews which were conducted with the PHC trained
prescribing nurses for the purposes of explaining the initial results from phase 1 in-depth. This
method allows the researcher to interpret the influence of the qualitative data on the outcomes

of the quantitative data.
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Phase 1

Phase 2

e

Quantitative data (objective 1 and 2) was collectad by conducting 3 survey
with the PHC prescribing nurses and by conducting retrospective anzlysis of
the prescriptions dispensed in a three-month study period (7™ April to 7' July
2019).

—

The quantitative data was analysed.

|

Qualitative data (objective 3] was collected by conducting interviews with the
PHC prescribing nurses.

2.1 Study sites

The qualitative data was analysed.

|

Data from both phase 1 and phase 2 was interpreted.

Figure 2.1.0verview of the research design

The study sites selected included local authority PHC clinics from regions (A-G) within the
City of Johannesburg district. A map depicting the regions (A-G) within the City of
Johannesburg in which a clinic was chosen can be seen in Appendix A. The City of
Johannesburg Metropolitan Municipalities clinic list was reviewed online; and each clinic was
allocated a number. An Excel random number generator tool was used to randomly select seven
different local government clinics as there are seven regions within the City of Johannesburg
and therefore one clinic was selected in reach region in order to provide a representative sample
of the entire district. Only local authority PHC clinics were included as study sites due to their

uniform management in terms of the types of staff employed at the PHC clinics and the way
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they are operated. These seven PHC clinics were used as the study sites for phase 1 and phase
2 of the study.

Phase 1: Quantitative data collection

2.2 Objective 1- To determine the attitudes, perceptions and practices of nurses

towards antibiotic stewardship in various PHC clinics.
2.2.1 Study design and instrumentation

A cross-sectional quantitative analysis of the attitudes, perceptions and practices of the nurses
practicing at the study sites was conducted using a survey. The study tool used to determine
the attitude, perceptions and practices of nurses, was adapted from surveys conducted by Abbo
et al. (2012) and Farley et al. (2018). Permission was granted by both Abbo et al. (2012) and
Farley et al. (2018) via email to use these research tools (Appendix B). In order to determine
the attitudes, perceptions and practices of nurses in the management of antibiotic resistance at
the selected seven PHC clinics, the survey by Abbo et al. (2012) which was conducted in a
hospital was adapted to the South African PHC context with changes made to the following
parameters: the study site was an outpatient facility, American reference material such as
UpToDate and the Sanford guide was changed to South African reference material available to
the PHC nurses, such as the South African Medicines Formulary (SAMF) and PHC EDL and
STGs. The surveys by Abbo et al. (2012) and Farley et al. (2018) were designed after
discussions with doctors, microbiologists, clinical pharmacists and behavioural scientists; and
thereafter were validated for reliability. The survey comprised of 11 sections with about 60
sub-questions in total (Appendix C). Questions one to question five comprised of demographic
questions. Questions six to nine were 5-point Likert scale questions of varying themes
concerning antibiotic stewardship. The 5-point Likert scale, depending on the question ranged
from either strongly agree to strongly disagree, from very useful to never useful and from never
to always. Questions six to ten of the survey had sub-questions in order to gain more
information to determine the attitudes and perceptions of the nurses in the PHC clinics towards
antibiotics. The survey included questions asking the participants about their prescribing to
determine which factors influenced their decision to select an antibiotic. Questions relating to
the use of educational tools and technology by the nurses when prescribing were included in
the survey to determine how accessible these sources are at the PHC clinics. In addition, the

survey determined the prescribing nurses’ perceptions of antibiotic use, stewardship and
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resistance. These questions aimed to determine if the prescribing nurses at the PHC clinics are

aware of antibiotic resistance and what they perceive as the main contributors to the problem.

2.2.1.1 Validating the tool

The tool was validated by conducting a pilot study in order to garner reliability and validity of
the tool and to determine if the tool could be adapted to the South African healthcare context.
Crosby Clinic was randomly selected as the clinic to conduct the pilot study, using an Excel
random number generator. This clinic was selected as the pilot site as it is a PHC setting of the
necessary inclusion criteria for assessment. At Crosby Clinic there were only two nurses that
met the inclusion criteria for the study. Purposive sampling was used for the pilot study and
these two nurses participated in the study. The two nurses that participated in the pilot study
are of an appropriate sample size as the actual sample size for the study is small. The two PHC
trained prescribing nurses did justice to the pilot study by answering all the questions in the
survey. Conducting the pilot study also led to the addition of questions in the survey. Questions
such as duties performed by the prescribing nurses at the clinics as well as licensing were added
to the survey to obtain more information on the prescribing nurses that participated in the study.
These changes were approved by the ethics committee before conducting the surveys at the

other study sites (Appendix C).

2.2.2 Population and sampling

Population has been defined by Grove et al. (2013) as, “All the elements that meet certain
criteria for inclusion in a given universe.” The population for this study therefore consisted of
all the PHC trained prescribing nurses in all the PHC clinics within the Southern Gauteng
region of South Africa. The accessible population therefore were the PHC trained prescribing
nurses in Gauteng within the City of Johannesburg district at the seven randomly selected

clinics.

2.2.2.1 Inclusion criteria

The PHC trained prescribing nurses employed at the study sites were included in the study.
The PHC trained prescribing nurses had to be registered with the South African Nursing

Council. The prescribing nurse was to have a minimum of one year of experience within that
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setting. This was to ensure that the nurses have sufficient experience and are familiar with the
facilities guidelines and practices so as to not skew the data. Retired prescribing PHC trained
nurses were also included in the study if they were contractually employed by the Department
of Health and met the study criteria. Nurses in the clinics were invited to participate in the

study, if they met these requirements.

2.2.2.2 Exclusion criteria

Prescribers such as doctors and prescribing pharmacists were excluded. University students,
interns, community service students, as well as non-prescribing nurses, were also excluded

from the study.

2.2.2.3 Sample size and sampling method

The non-probability purposive sampling method was used to survey the nurses in order to
determine the attitudes and perceptions of the PHC trained prescribing nurses. This method of
sampling was chosen as the research question being addressed is specific to the attitudes and
perceptions of the PHC trained prescribing nurses. It was determined that 20 nurses met the
study criteria who were employed across all seven clinics selected during the study period
(September-October 2019). The non-probability purposive sampling method was used to

survey the nurses with the aim to include all 20 nurses.

2.2.3 Study procedure

An information session with all the PHC trained prescribing nurses that met the study inclusion
criteria at each PHC clinic was conducted, at a pre-arranged date and time that was convenient
for the staff at the clinic. At the information session the study was explained to the nurses and
they were provided the opportunity to ask questions regarding the study. All the nurses that
wished to participate in the study were provided with a study information document (Appendix
D). This document included information on the purpose of the study, a description of the study,
the benefits, risks of participating in the study, an approximate time required to complete the
survey, as well as the approximate time it will take to complete the study. An informed consent
form (Appendix E) was also provided to the participant to read, understand and sign if willing

to participate in the study. As the participants were ensured that confidentiality and anonymity
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would be maintained, the informed consent form did not require any identifying information.
The participants were asked if they preferred a paper-based survey or if they wanted to
complete the survey online on REDCap (Research Electronic Data Capture) which is a secure
web application used for creating and managing online surveys and databases. Each
participant’s preference was noted down on a list. In order to maintain confidentiality of the
participants no identifying information was required on the survey and each participant was
allocated with a number e.g. 1, 2, 3 up to 20. Those participants who preferred a paper-based
survey were provided with a hard copy of the survey to complete while those participants who
preferred to complete the survey online were emailed a link for the survey. The researcher
acquired the email addresses of the participants that preferred to complete the survey online at
the information session. Once the emails were sent out, the email addresses were blacked out
to maintain confidentiality of the participants. Opening the emailed link and completing the
survey implied consent to participate in the survey. When the survey was accessed online, the
data collected was anonymous due to the REDCap software which allows no disclosure of the
participant’s identity. There was no need to send out subsequent emails as reminders as the
survey was completed on the same day by the nurse who opted to complete the survey online.
Completed surveys were submitted and participants were not provided with an opportunity to
amend responses or review other participants surveys. If the participants signature was
identifiable the signature was blacked out on the hardcopy to maintain participant
confidentiality. Online REDCap survey responses were printed out to have as a reference and
for data analysis. The results from the survey were stored on a password-protected device. Only
the researcher and the supervisors had access to the raw data thereby, maintaining

confidentiality and security of data.

2.2.4 Data analysis

The data from REDCap and from the surveys that were completed on a hardcopy was
transcribed onto a Microsoft Office Excel spreadsheet for quantitative statistical analysis. The
data was entered once onto Microsoft Excel and checked twice on two different occasions to

ensure that the data was entered correctly onto Microsoft Excel 2016.
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2.2.5 Statistical analysis

Data was analysed by using frequency to calculate percentages. Descriptive statistics included
the use of percentages for categorical variables such as demographics, the attitudes and
perceptions of the prescribing nurses, educational resources used by the prescribing PHC
trained nurses and selection of antibiotics in patients. Categories like the Likert scale were
subcategorised into three groups in order to minimise variation of feedback provided from the

participants.

Objective 2: To establish the antibiotic prescribing practices of nurses in PHC clinics

through a retrospective analysis.
231 Study design and instrumentation

A retrospective quantitative study of antibiotic prescribing patterns by nurses in PHC clinics
was conducted by reviewing the antibiotic prescriptions dispensed over a period of three-
months (7" April-7" July 2019). A retrospective prescription review data collection tool
(Appendix F) was completed for each prescription reviewed. This tool evaluated the most
common prescribing errors that occur according to literature such as drug-drug interactions,
incomplete prescriptions, incorrect drug, overdosing, underdosing, incorrect interval and
invalid prescriptions (Karthikeyan et al., 2015). The data collection tool required the following
information to be captured: the diagnosis made, number of antibiotics prescribed, whether any
samples were taken to be cultured and whether any antibiotic susceptibility tests were
conducted. In order to determine if the antibiotic was correctly prescribed, other important
information such as dosing, route of administration, intervals and the duration of the antibiotic

course was also recorded on the data collection tool.

2.3.2 Population and sampling
2.3.2.1 Inclusion criteria

All prescriptions prescribed by a nurse that contained an antibiotic within the study period were
included in the study. Topical antibiotics dispensed in the study period were also included as
they too can contribute to antibiotic resistance. All patients that received antibiotics were

included in the study regardless of age or gender.
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2.3.2.2 Exclusion criteria

Prescriptions where antibiotics were being used prophylactically or for TB were excluded from
the study. A prescription that did not contain a signature was also excluded from the study as
the researcher was unable to determine whether the prescription was written by a doctor or a
nurse and this would constitute as an illegal prescription as no one can be held accountable for

prescribing the prescription and therefore cannot be used in the study.

2.3.2.3 Sample size and sampling method

The sample size for the study was calculated based on the number of prescriptions per site

using the formula in Equation 3.1 (Daniel, 1999).

Equation 3.1: Sample size calculation

Where n = sample size,

Z = 7 statistic for a level of confidence,

Z?’P(1—-P) P = expected prevalence or proportion
= d2 (in proportion of one; if 20%, P
=0.2), and

d = precision (in
proportion of one, if 5%,
d =0.05).

The calculation assumed a 68.70% prevalence that an antibiotic is prescribed (Gasson et al.,
2018). Assuming 5.00% precision at a 95.00% confidence interval gave an initial minimum
sample size of 330 prescriptions. Attrition has been accounted for at 20.00% which resulted
in the final sample size of 396 antibiotic prescriptions.

To sample the antibiotic prescriptions dispensed over three-months, the seven clinics were
selected for a review as per section 2.1 study sites until the required sample size at each clinic
was reached. A stratified sampling method was used whereby each stratum was defined by the
clinic selected; hence, there were seven strata. The sample size in each clinic was

disproportionate as some clinics had more prescriptions dispensed than others. At each clinic,
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simple random sampling was used to select antibiotic prescriptions using a random generator

tool. This ensured antibiotic prescriptions had an equal chance of being selected.

2.3.3 Study procedure

The archives room at the clinics was accessed based on the permission obtained and each
patient file was randomly selected to see if an antibiotic was prescribed for the patient in the
study period determined by ethical clearance. If an antibiotic was dispensed by a nurse in the
three-month study period, the prescription (which is in the patient file) was allocated a number.
The prescription numbers that were generated by the random number generator tool were
included in the study. As this was a retrospective study, the researcher did not need the patients’
permission to access their files. At the PHC clinics both the nurses and the doctors prescribed
antibiotics, all prescriptions written by doctors were excluded from the study. For the
prescriptions that were included in the study, a random number was provided to the prescription
in order to maintain patient confidentiality e.g. the first patient’s prescription reviewed at the
PHC clinic in region A was patient number A001 while the second prescription reviewed was
patient number A002. The alphabet at the beginning of the number indicated the region that
the data was collected at. Information such as the patient’s symptoms that aided the nurse in
the diagnosis, the final diagnosis made, the International Classification of Disease (ICD 10
code), and other information that may be relevant was recorded on the retrospective review
data collection sheet. No identifying patient information was recorded on the retrospective
review data collection sheet. A representative sample of prescriptions that was recorded on the
corresponding retrospective review data collection tool was used to compare prescription
interpretation (if there were any errors on the prescription) between the researcher and a subject
expert to compare inter-reliability testing using percentage agreement. As the absolute
agreement was above the minimum of 75.00% and closer to 90.00%, the researcher did not
require any additional training (Hartmann, 1977; Stemler, 2004; Shweta et al., 2015). The
subject expert was consulted when the researcher was unsure and required assistance. The same
subject expert was consulted by the researcher for all prescriptions that the researcher was
uncertain of, as some prescriptions had no diagnosis indicated on them. In order to determine
the diagnosis on the prescriptions with no diagnosis which were included in the study, the
research expert was consulted and based on the patient symptoms, vital signs, prescriber notes
written and in accordance to the indication of the antibiotics prescribed as well as various
reference material such as the SAASP guidelines, SAMF and the PHC STG, an effort was
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made to determine what the diagnosis was. The data collected on the retrospective review data
collection tool was reviewed for any errors and omissions. Each of the antibiotic prescriptions
dispensed (recorded on the data collection tool) in the study period was reviewed to determine
if the correct antibiotic was chosen, if the correct dose was provided at the correct interval, if
the prescription was complete and if there were any drug interactions. The researcher focused
on the above problems on the antibiotic prescriptions as the antibiotic stewardship guidelines
state that the correct drug must be provided at the correct time, correct dose and the correct
duration in order to prevent antibiotic resistance (Dryden et al., 2011). The treatment prescribed
was than compared to the recommended treatment in the PHC STG. Various study materials
such as the SAASP guidelines and the Monthly Index of Medical Specialities (MIMS) was
consulted when required The SAMF was also checked when analysing the prescriptions in
order to determine if the antibiotic was prescribed according to its indication in the SAMF

before it was classified.

2.34 Data analysis

The information from the prescriptions was entered independently on the retrospective review
data collection tool and then transcribed onto Microsoft Office Excel Software 2016. The data
entered was double checked to ensure that there were no mistakes while entering the data onto
Microsoft Excel 2016. The data was then cleaned and was analysed using Stata 14 (StataCorp,
USA).

2.35 Statistical analysis

In this retrospective study, frequency and percentages were used to summarize the prevalence
of an error. The statistical analysis was descriptive. Categorical outcomes some of which
included drug-drug interactions, incomplete prescriptions, incorrect drug and overdosing were
reported as frequencies and percentages for each clinic included in the study. Analyses were
conducted to determine if there were associations between prescriptions and the clinic type or
to assess for any significant differences in the prescription proportions between clinics. For
these bivariate analyses, the chi-squared test was used. A p value of < 0.05 was considered

statistically significant at a 95.00% level of significance.
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Phase 2: Qualitative data collection

2.4 Objective 3: To explore the circumstances responsible for determining the attitudes

and perceptions of prescribing nurses in PHC clinics.
24.1 Study design and instrumentation

An explorative contextual qualitative research design by means of a semi-structured face-to-
face interview was utilised in order to expand on the findings obtained in objective 1 and 2.
Face-to-face interviews were used in this study as this allows the interviewer to probe for the
question. This was used to provide an in-depth understanding of the attitudes, perceptions and
prescribing practices of PHC nurses in the management of antibiotic resistance. The interview
guide used in the study by Skodvin et al. (2015) was adapted to the South African PHC
healthcare context and therefore questions pertaining specifically to hospitals were removed.
Permission was granted from the author of the tool to utilise the tool in the South African
context (Appendix G). The questions in the interview were semi-structured, opinionated open-
ended questions divided according to headings such as demographics, culture, politics,
structure and emotions (Appendix H). These headings in the interview were structured and
closely corresponded to the questions in the survey in order to gain more depth and insight of
the quantitative results obtained from the survey and the retrospective prescription analysis.
Additional probing questions were added onto the interview guide after analysing the

quantitative results.

2.4.1.1 Pilot study

A pilot study was conducted by an experienced interviewer to determine if the interview guide
could be adapted to the South African PHC healthcare context by interviewing two nurses at
Crosby Clinic prior to the commencement of the study. Research indicates that this population
size of two nurses was suitable to determine if there are any flaws in the design of the interview
guide so that they may be modified and corrected before the study (Abdul Majid et al., 2017).
These interviews were audio recorded. The researcher was present during the validation of the
interview tool and learned the process of conducting an interview as well as how to build a
rapport with the participant and ask probing questions. After the interviews were conducted at
Crosby Clinic the recorded interviews were played back and each question was analysed to
determine if it was understood by the participant or if the questions in the interview guide

needed further refinement.
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2.4.2 Population and sampling

The method as detailed in study design for objective 1 as per section 2.2.2. Population and
sampling. The same population was used for objectives 1 and 3 as they are complimentary, and

the results will form a coherent story.

2.4.2.1 Sample size and sampling method

It was determined that there were only 18 nurses that met the study criteria who were employed
across all seven clinics selected during the study period that the interviews were conducted in
(January-February 2020). The number of nurses that met the inclusion criteria differed for
objectives 1 and 3 as the surveys and interviews were conducted in different months, therefore
the number of prescribing nurses varied across the clinics. The non-probability purposive
sampling method was used to interview the nurses with the aim to include all 18 prescribing

nurses.

2.4.3 Study procedure

An information session with all the nurses that met the study inclusion criteria at each PHC
clinic was conducted at a pre-arranged date and time at each PHC. At the information session
the study was explained to the nurses and they were provided the opportunity to ask questions
regarding the study. The nurses that agreed to participate in the interview were provided with
a study information document (Appendix 1) to read and understand. The participants also had
to read, understand and sign the informed consent form (Appendix J) and the participant
informed consent form for recording the interview which gave the researcher permission to

audio record the interview, if willing to participate in the study (Appendix K).

The face-to-face interviews were conducted by the researcher at a suitable time for the
participants at the PHC clinics and averaged 30 minutes in length per interview. The interviews
were one-on-one interviews and were conducted in a room that was specifically dedicated to
the study at the PHC facility in order to minimise disturbances and ensure privacy. The
interviewer first created a rapport with the nurses so that they were more comfortable in giving

their opinions and assured participants that confidentiality will be maintained. Confidentiality
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was maintained as there was no identifying information recorded during the interview process
and all participants were not identifiable as each participant was allocated a unique number e.g.
participant Al was the first participant in region A. The interviews were recorded with two
recording devices to overcome any technical challenges that may be experienced during
recording. After each interview was conducted, the interview was played back by the researcher
so that subsequent interviews could be improved as suggested by van Teijlingen and Hundley
(2001). By conducting semi-structured interviews, the interviewer adapted the interview guide
by changing the wording of questions, the time spent on each question and the sequence of the
questions based on the requirements for the participant in each interview (Robson, 2002). The
interviews were then transcribed verbatim onto a word document and the transcribed copies of
the qualitative data was stored on a password-protected device. Field notes were taken and
reviewed in combination with transcribed interviews. This data was only accessible to the

researcher and supervisors.

24.4 Data analysis

There are many ways to approach thematic analysis. In this study the Braun and Clarke’s six-
step framework was applied (Maguire and Delahunt, 2017). This method was chosen for
analysis as it provides a step-by-step guideline for thematic analysis. The interview recordings
were subjected to an inductive as well as an essentialist thematic analysis wherein the
qualitative data was reviewed and themes or patterns were identified, analysed and reported.

The Braun and Clarke’s six-step framework was applied as follows:

2.4.4.1 Familiarization with the data

The researcher conducted the interviews and transcribed the data verbatim from the recordings
of the interviews. The transcriptions were proofread with assistance from the recordings. All

the data was read to grasp and have a better understanding of the participants views.

2.4.4.2 Generalizing initial codes

Once it was made sure that the transcripts were accurately transcribed initial codes were
developed by identifying keywords and patterns. These codes were noted in a code book from

which the themes and subthemes immerged.
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2.4.4.3 Search for/review themes

The researcher refined the themes identified by discarding initial themes that were deemed
unnecessary as well as combining themes that were related to and could be grouped together.
These themes were compared to abstracts of data to explore if the themes worked in relation to

the qualitative data collected.

2.4.4.4 Defining and naming themes

The themes and subthemes were defined, in consultation with study supervisors where an
agreement on the final themes and subthemes was determined. All themes connected logically

and meaningfully in order to tell a coherent story.

2.4.4.5 Producing the report

A report was produced explaining how the findings met the objectives of the study.

2.5 Self-reflexivity

Self-reflexivity is defined as the process of reflecting on oneself as the researcher in order to
provide more effective and unbiased analysis of results. The process involves examining and
consciously recognising one’s own assumptions and preconceptions as the researcher that may
shape the research outcome (Wilkie, 2015). Self-reflexivity is a fundamental part of ensuring
the qualitative data collected is transparent and trustworthy therefore all qualitative data needs
to be supplemented by reflexive notes (Korstjens and Moser, 2018). The researcher conducted
the face-to-face interviews with the participants and as a result the researchers own professional
background and experiences may have influenced the way the researcher interacted with

participants.

In an attempt to minimise bias, a reflective journal was kept in order to maintain research focus
by identifying the researchers own biases, preferences and preconceptions. After each
interview was conducted, immediate thoughts of the researcher were written down. This

allowed raw data to be captured such as the researchers’ feelings, attitudes and responses
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without it being transferred onto the data. Bias was further minimised by reflecting on the
qualitative data interpretation compared to what heard during the audio playback of the

interviews and by discussing the research with supervisors who were impartial to the study.

2.6 Reporting of data to study site

Outcomes of the study were reported to each study site education committee for the purposes

of review.

2.7 Reliability, validity and bias

The data obtained in objectives 1, 2 and 3 was entered accurately and compared as
comprehensively as possible to currently available data found in existing literature so that the
data was interpreted as realistically as possible. The reliability and interpretation of the data
was also validated by the supervisors to ensure that there was no bias. The tools used in the
study were validated by conducting a pilot study at Crosby Clinic to ensure that they were

reliable and valid tools that could be adapted to the South African healthcare context.

2.8 Ethical considerations

Permission to review the records such as the prescriptions and patient files was obtained from
the District Management and the National Department of Health (Appendix L). The study
performed was a retrospective study and therefore the researcher was not required to obtain
patient permission to access their files. All information that was gathered both from nurses by
conducting surveys and interviews as well as the clinic records were anonymous and kept
confidential throughout the study. The interviews were audio recorded and only the researcher,
supervisors and ethics committee, if needed may listen to and have access to the recordings.
The prescribing nurses signed an informed consent form agreeing to have the interview
recorded before participating in the interview. No identifying information was recorded by the
researcher for any of the objectives. The protocol was uploaded on the National Department of
Health Research database as per the requirements to use public data. The study only

commenced once it was ethically approved by the University of the Witwatersrand Medical
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Human Research Ethics Committee (HREC) (No. M190410) (Appendix M). The ethics

committee also approved all amendments made during the study (Appendix N).
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Chapter 3
The attitude, perceptions and practices of nurses in PHC clinics
within the City of Johannesburg District in the management of

antibiotic resistance

This chapter depicts findings of the results obtained from the quantitative surveys in accordance
with the study objectives and provides an in-depth discussion of the results obtained. The
section that follows highlights and explains the participant’s demographics, their knowledge,
perceptions and attitudes towards antibiotics, reasons for prescribing antibiotics that are not
necessary, selection of antibiotics in patients with no bacterial culture information and their

opinions on educational resources and suggestions.

3.1 Demographics

Fifty-five percent (11/20) of prescribing nurses participated in the survey across all seven
clinics. It was ensured that there was at least one participant from each clinic. A breakdown of
the number of prescribing nurses that participated in the study from each clinic can be seen in
Appendix O. The demographic portion of the survey aimed to identify the gender, education,
years since graduating from their area of speciality, and duties of the prescribing nurses. The
PHC clinic in region G is a PHC clinic that focuses primarily on mother and child health. At
this clinic there were no PHC trained nurse clinicians or prescribing nurses that had the R.48
license. The nurses at this clinic did, however, prescribe antibiotics and were therefore included
in the study as ethical clearance permitted the study to include prescribing nurses who do not
yet have the R.48 license (Appendix N). Figure 3.1 provides a summary of the participant
demographics.
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Figure 3.1.Participant demographics

From the survey it was determined that of these 11 prescribing nurses, only 9.09% (n=1)
identified as male while the other 90.91% (n=10) identified as female. A study conducted at
PHC clinics in South Africa confirms that there are more female nurses (95.80%) as compared
to male nurses (4.20%) present at these clinics in South Africa (Sooruth et al., 2015). When
looking at the qualification of the prescribing nurses, the participants were asked to choose if
they were a nurse, which was explained to the participants as someone who received no PHC
training, doctor or a nurse clinician (a nurse that received some sort of PHC training). The
results indicated that 81.82% (n=9) of the cohort investigated were nurse clinicians (PHC
trained) and 18.18% (n=2) were nurses with no formal PHC training. Only 36.36% (n=4) of
nurses had an R.48 license. In a study conducted at PHC clinics in South Africa by Sooruth et
al. (2015) it was determined that 59.20% of nurse prescribers had the R.48 qualification. Due
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to the large influx of patients utilising PHC clinics as well as the shortage of staff at these PHC
clinics in South Africa, professional nurses are employed without having the R.48 qualification.
The professional nurses employed receive “on the job’ training and learn by gaining experience
through orientation and supervision by the professional nurse in charge. A study conducted by
Norushe et al. (2004) found that the professional nurses who did receive in-service training at
the PHC clinics perceived the training programmes to be inadequate and ineffectively
implemented which led to them having decreased job satisfaction. The authors of the study,
Norushe et al. (2004) therefore suggested that guidelines to improve in-service training should
be implemented. The prescribers all had more than one year of experience in the PHC setting
with (n=3) nurses having graduated from their area of speciality six years ago and 54.55%
(n=6) of nurses having >7 years’ experience in the PHC clinic setting. All the nurses surveyed
prescribed antibiotics and counselled patients on the use of antibiotics. The dispensing of
antibiotics was also predominant with 90.91% (n=10) of nurses providing the prescribed

antibiotics to patients as well.

Some of the participants who participated in the survey indicated that they did not have a R.48
qualification but had authorization from the Director General of Health, which allows them to
prescribe medication. This letter can be seen in Appendix P. The following statement was
received from the Department of Health with regards to prescribing at the PHC clinics, “Section
38A is given to all registered nurses in our facilities to give them permission to diagnose,
prescribe and dispense medicines for the conditions listed inthe standing orders of
the clinic according to the treatment protocols listed below, subject to
the limitations imposed by the Regulations to Section 38A of the Nursing Act. Primary Health
Care nurses are clinically trained to manage and diagnose. Nonclinical nurses are also trained
on adult and child protocol manual and are allowed to manage based on the treatment
protocols.” This letter indicates that the nurses surveyed in this study were not expected to have

an R.48 licence as concessions had been made by the Director General in this matter.

3.2 The knowledge, attitudes and perceptions of prescribing nurses in PHC

clinics towards antibiotics used by the PHC system in South Africa

The results of the survey are divided into knowledge, attitude and perceptions of the prescribing

nurses at the PHC clinics. The benefits of conducting a survey to determine the knowledge,
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attitudes and perceptions of the nurses at the PHC clinics include identifying knowledge gaps,
cultural beliefs and behavioural patterns of the nurses at the various PHC clinics. This
information may help in identifying the needs, problems and barriers which will assist in future
planning. The information obtained from the knowledge, attitude and perception surveys can
also help in creating baseline levels and measure changes as a result of the implemented
interventions (WHO, 2014). The knowledge, attitudes and perceptions that influences the
prescribing nurse’s decision to prescribe an antibiotic is summarized as percentages in Table
3.1 and the results are compared to other antibiotic knowledge, attitude and perception studies

in the discussion that follows.
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Table 3.1.Knowledge, attitudes and perceptions of the prescribing nurses towards antibiotics




3.2.1 The knowledge of prescribing nurses in PHC clinics towards antibiotics used
by the PHC system in South Africa

The results obtained from the survey are consistent with the findings of a study done in South
Africa by Farley et al. (2018) which studied the knowledge, attitudes and perceptions among
primary care prescribers, who were mainly private doctors. All the participants in this study
indicated that patients not finishing their course of antibiotics and inappropriate antibiotic use
causes resistance compared to 96.00% of participants that agreed that antibiotic resistance is
driven by factors such as patient non-adherence in the study by Farley et al. (2018). Another
similarity is that 81.80% of prescribers agreed that antibiotics are overused in South Africa
while 95.80% of participants agreed to the statement in the study by Farley et al. (2018). Only
18.10% of participants agreed to the statement that new antibiotics will be developed in the
future to keep up with the problem of “resistance” even though there is a gap in antibiotic
innovation; while 72.70% of the cohort maintained a neutral stance. Most participants
disagreed (54.55%) that lack of hand disinfection causes the spread of antibiotic resistance,
however, antibiotic resistance can be reduced by implementing interventions such as hand
disinfection as the lack of infection prevention and control measures creates an opportunity for
resistant bacteria to spread. Better hand hygiene cannot eliminate all infections but because
hands contaminated with bacteria cause some infections, practicing better hand hygiene, which
is used and implemented broadly in society, would help reduce infections including antibiotic
resistant infections (Teska and Gauthier, 2017). There are a few measures that should be
implemented to prevent antibiotic resistance such as changing empiric therapy in response to
bacterial culture results becoming available, however, 45.40% of prescribers disagreed that the
taking of antibiotic bacterial cultures is important in antibiotic decision making while only
54.50% agreed, this demonstrates that the participants require more education on antibiotic
resistance (Rabano-Blanco et al., 2019). The nurse prescribers know basic facts on antibiotic
resistance such as inappropriate use of antibiotics causes resistance but they require more
education on antibiotic resistance and the causes of antibiotic resistance as a minority of
participants agreed that there will be more antibiotics developed in the future to keep up with

resistance.
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3.2.2 The perceptions of prescribing nurses in PHC clinics towards antibiotics used
by the PHC system in South Africa

Although most of the participants (63.64%) across all the clinics agreed that antibiotic
resistance is a significant problem in South Africa only 27.27% agreed that antibiotics are
overused at their clinic. This finding is consistent with the study done in Ethiopia where
prescribers were aware of the magnitude of the antibiotic resistance problem globally and
nationally, however, only a few participants recognised the problem in their own healthcare
facilities (Abera et al., 2014). Some prescribers (45.45%) agreed or strongly agreed that other
nurses generally overprescribe antibiotics. Most of the prescribers (72.73%) perceive
inappropriate antibiotic use to be unethical. A study by Parsonage et al. (2017) mentions the
healthcare professional should either do no harm to the patient; or the least possible harm to
reach a beneficial outcome, this should outline the choice between immediate benefit from an

antibiotic and the potential lack of therapy available for that patient in the future.

The majority (72.73%) of participants agreed that antibiotic guidelines and other resources are
easily available at their clinic while 18.18% disagreed. The prescribers that disagreed that
guidelines were easily available at their clinics were both working at the PHC clinic in region
D. Efforts should be made to ensure that guidelines and other reference sources are easily
available at PHC clinics so not to compromise the quality of care that patients receive due to
poor availability of guidelines (Webb et al., 2019).

3.2.3 The attitudes of prescribing nurses in PHC clinics towards antibiotics used by
the PHC system in South Africa

Most of the participants (81.82%) were confident that they prescribe antibiotics optimally and
81.82% of participants disagreed that they overprescribe antibiotics. These results are similar
to a study by Abbo et al. (2012) where 91.20% of prescribers disagreed that they overprescribe
antibiotics. This indicates that the prescribing nurses may be unaware of their own
shortcomings and therefore have an overwhelming confidence in their prescribing and feel that

the other nurses overprescribe antibiotics (Baadani et al., 2015).
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A study has shown that patient expectations or perceived expectation of an antibiotic can
influence the prescriber’s behaviour (Fletcher-Lartey et al., 2016). In an Australian study
almost 40.00% of prescriber’s stated they prescribed antibiotics just to meet the patient’s
expectations. This result is similar to the outcome of this study as 36.36% of nurse prescribers
agreed that they felt pressure from patients to prescribe antibiotics, however, most of the
participants disagreed (90.91%) to the statement that they give in to patients demands when
prescribing antibiotics (Hardy-Holbrook et al., 2013). Prescribers should not give in to patients
demands as unnecessary antibiotic use in patients creates resistance which results in patients
needing stronger antibiotics; therefore oral antibiotics may become ineffective and the patient
will need to switch to intravenous antibiotics or the antibiotic may take longer to work in
patients with resistance. There may also come a point where no particular antibiotic will work

on the patient (The University of Texas Southwestern Medical Center, 2016).

3.2.3.1 Reasons for prescribing antibiotics that are not necessary

The participants were asked to select reasons as to why they would prescribe antibiotics in
patients that they feel do not require antibiotics. The results obtained are reported as

percentages in Table 3.2.

Table 3.2.Reasons for prescribing antibiotics that are not necessary

18.18
63.64 0.00 36.36
72.73 0.00 27.27
54.55 27.27 18.18
81.82 9.09 9.09
45.45 36.36 18.18
0.00 9.09 90.91
None given

Most of the participants (90.91%) said this question was not applicable to them as they only
prescribed antibiotics when they were necessary for the patient. Most (45.45%) participants
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disagreed to giving antibiotics in patients who are colonised with bacteria (presence of bacteria
in or on the host but not causing any disease in the host such that there is no clinical evidence
of infection) to prevent infection; while 36.36% of participants said they sometimes did
prescribe it. Overall, the majority of participants never or rarely gave antibiotics just because
the patient is ill or immunocompromised (54.55%), if the patient demands and expects an
antibiotic (72.73%) or giving antibiotics because of reassurance even if they may be using the

wrong one (81.82%).

Although most of the participants stated that this question was not applicable to them as they
often or always prescribe antibiotics when necessary they also selected other reasons that they
prescribe antibiotics that are not necessary for patients which is contradictory. Only 9.09% of
participants indicated that they only prescribe antibiotics when necessary and indicated they
never or rarely prescribe antibiotics for the other reasons stated in the question. The results
obtained in this study show that 45.45% of prescribers never or rarely prescribe antibiotics if
they are not needed to treat colonisation to prevent infection. This result is similar to the study
conducted by Abbo et al. (2012) where 44.60% of participants who were also nurses never or
rarely prescribed antibiotics to treat colonisation in order to prevent infection. Colonisation of
bacteria is a normal process and the bacteria found on areas such as the skin of an individual
may sometimes form part of the normal skin flora; although colonisation is not necessarily
normal flora. Occasionally, there are bacteria which are not normally regarded as part of the
normal flora that can also colonise body areas such as Pseudomonas aeruginosa. Even though
this bacterium is not part of the normal skin flora, this type of bacteria grows in warm wet
conditions of a wound. A study conducted in the United States showed a decrease in the use of
antibiotics for prophylaxis and treatment resulted in decreasing rates of colonisation by

resistant organisms (Colgan and Powers, 2001).

Although only 36.36% of participants prescribed antibiotics to patients if they are not needed
as they believe it does not harm the patient, this was compared to the response in Table 3.1
where 90.91% of the participants felt that inappropriate use of antibiotics always harms
patients. In reality, unnecessary use of antibiotics does harm patients as it causes antibiotic
resistance and it exposes the patient to the adverse drug reactions that may affect the patient in
the future. The majority of the participants never or rarely prescribed antibiotics for patients if
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they were not needed even if the patient expects and demands an antibiotic. It is very important
for the PHC prescribers to understand why the patient demands an antibiotic. There are several
reasons why patients demand and expect antibiotics which include: if they receive an antibiotic
it simply validates that they have an illness which can be cured. Patients are also accustomed
to receiving antibiotics for minor illnesses which makes them believe that the antibiotics
received demonstrated efficacy and are therefore necessary for the illness to be treated (van
Hecke et al., 2019). Antibiotics should not be used for viral illnesses even if the patient is ill or
immunocompromised such as in the absence of chronic obstructive pulmonary disease, the
presence of fever which make the patient appear ill or smoking history which affects the
immune system is not an indication for antibiotic therapy (Colgan and Powers, 2001). The
prescribing nurses therefore need to be aware on the effects of overprescribing antibiotics in
patients and that antibiotics should not be prescribed for patients unless absolutely necessary.

3.2.3.2 Antibiotic prescribing in patients who do not require an antibiotic.

The responses to a question asked is depicted as percentages in Table 3.3.

Table 3.3. Prescribing of antibiotics to patients when they are not needed

Please answer on a scale from always to never Percentage | percentage | Percentage
Where: Always is >90%; Often is > 70%; of nurses of nurses
sometimes is 50%; rarely is <30% and never Never or of nurses Often or
<10% Rarely Sometimes Always
If a patient expects an antibiotic but you don’t'think it’s 9091 909 0.00
absolutely necessary, how often do you prescribe them

The prescribers were asked to select an option based on how often they would prescribe an
antibiotic for a patient that expects an antibiotic but they as a prescriber do not think it is
absolutely necessary. The majority (90.91%) of participants chose never or rarely as the option
while 9.09% said they did this sometimes. This practice of the majority of prescribers never or
rarely prescribing antibiotics is correct as prescribers should not prescribe antibiotics unless it
is absolutely necessary even if the patient expects an antibiotic as unnecessary prescribing of

antibiotics causes resistance.
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In Table 3.1 most of the participants disagreed that they felt pressure from patients to prescribe
antibiotics, which could be why they do not give antibiotics to patients even if the patient
expects an antibiotic. A small percentage of prescribers sometimes prescribed antibiotics even
when they are not needed and should be educated not to prescribe antibiotics unless absolutely
necessary. Figure 3.2 depicts the participants responses to prescribing antibiotics that are not
necessary compared to antibiotics not being needed for the patient, but the patient demands and

expects it.

100.00% 90.91%
90.00%
80.00% 72.73%
70.00%
60.00%
50.00%
40.00% 27 27%
30.00% :
20.00%

0,
10.00% %.09%
. 0.00%
0.00%

Never / Rarely Sometimes Often / Always

Percentage

O Patients demands and expectation for antibiotics

If a patient expects an antibiotic but you don’t think it’s absolutely necessary, how often do you
prescribe them

Figure 3.2.Reasons for prescribing antibiotics that are not necessary in patients

The participants indicated that they never or rarely prescribed antibiotics that were not
necessary for the patients, however, in patients that demand and expect antibiotics a minority
of them often or always prescribed antibiotics as compared to a patient just expecting but not
demanding an antibiotic when unnecessary from the prescriber. In the study conducted by
Kumar et al. (2003), general practitioners managed their clinical uncertainty by either
prescribing or offering to prescribe an antibiotic for the patient. The study by van Hecke et al.
(2019) states that patients lose their trust in prescribers that are not confident and
knowledgeable in their decisions and keep referring to guidelines. In a study by van Hecke et
al. (2019) a few primary care clinicians such as nurses and doctors were confident in managing
patient expectations for an antibiotic and they did this by identifying the patients beliefs
regarding antibiotics and addressing these beliefs by explaining the potential harms of
unnecessary antibiotics to help the patient understand their prescribing decision.
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To make nurses more aware of their own shortcomings feedback is important. All the
prescribing nurses (100.00%) in the PHC clinics that participated in the survey wanted more
information on the appropriate use of antibiotics while most (90.91%) of them wanted feedback
on their selections of antibiotics, which demonstrates a positive attitude towards learning.
These results are congruent with those of Abbo et al. (2012) where 72.70% of participants
wanted more feedback on their antibiotic selections. One of the things that the clinic managers
could do and is recommended for them to do as it falls within their responsibilities, is to keep
all the staff at the PHC clinics informed and provide feedback. Providing constructive criticism
can contribute to growth (Middaugh, 2006).

3.2.3.3 Educational resources that are used by PHC clinic antibiotic prescribers to
learn and educate themselves on antibiotics.

The nurses that participated in the study indicated which resources they always find useful to
their learning and education on antibiotics and which resources are sometimes, never or rarely

useful to them. The results are depicted as percentages in Table 3.4.

Table 3.4.Educational resources that are useful for learning more about antibiotics
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The majority of participants (90.91%) indicated that they found antimicrobial stewardship
programmes and guidelines often or always useful while 9.09% of the nurses indicated that
these resources are rarely or never useful for their learning and education. Additional textbook
resources such as the SAMF (81.82%), MIMS (72.73%), the PHC EDL and STGs (81.82%),
textbooks (81.82%) were often or always useful for majority of the participants in their learning
and education about antibiotics. The SAMF and MIMS are reliable sources of information
which are continuously updated and provide information on the different generic names of the
medication, the drug-drug interactions, dosage and special prescriber points. The PHC EDL
and STGs are not as regularly updated as compared to the other learning resources and may
not have all the information for learning when compared to resources such as the SAMF. In
the study conducted by Engelbrecht (2010) some nurses indicated that they prefer to use
reference books which have diagnostic codes, dosing guidelines, side effects and precautions.
One nurse in the study by Engelbrecht (2010) also mentioned that they found the SAMF and
the MIMS to be more user friendly.

Antibiotic websites were often or always useful for only 36.36% of the participants. An equal
percentage (36.36%) of participants felt that internet websites were often or always useful
while 36.36% of participants felt that they were never or rarely useful for their learning and
education. Similarly, technological devices such as tablets and smartphones apps were never
or rarely useful to 45.45% of the participants while 45.45% found them to be sometimes useful.

The use of internet websites and technology should be encouraged to prescribers as a study
done by Fralick et al. (2017) states that an app that had an antibiogram and treatment algorithms
helped increase prescriber’s knowledge of antimicrobials especially in the context of antibiotic
resistance patterns in the area. The findings of the study conducted reinforced the idea that
smartphone apps can be beneficial and an innovative means of distributing medical education
to prescribers (Fralick et al., 2017). The nurses were also asked if they used internet websites
to specify the websites, they would visit to obtain the information on antibiotics. The most
common answer by 36.36% of the participants was Google, 9.09% of participants responded
to the question by writing searching for journals on Google, 9.09% of participants also used a
page called medical information and Multiple-Choice Questions (MCQs) by doctor (Dr.) N.M
Noori. A limited number of participants (9.09%) expressed that they do not like technology
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while 27.27% of them wrote that they do not use websites or do not use technology and

therefore cannot name any websites of value.

Google is the most popular search engine to retrieve information worldwide. The information
found on the internet is not regulated it is therefore important for prescribers to carefully and
critically evaluate the information found. The efficacy of Google to diagnose an illness
correctly was investigated in a study done by Tang and Ng (2006). The study revealed that the
correct diagnosis was made in 15 of 26 cases (58.00%; 95.00% confidence interval, 38.00%-
77.00%). This encouraging study did not capture if using Google results in unnecessary
treatment and the incidence of incorrect diagnosis (Brunetti and Hermes-DeSanti, 2010).
Prescribers in PHC clinics should therefore be encouraged to use reliable websites for
information. The Food and Drug Administration (FDA), drugdigest, and muschealth websites
are recommended as they contain reliable and evidence-based information that prescribers may
require on new drugs in the market, prescribing information, adverse drug reactions, as well as
drug-drug interactions and other useful information to continue their education and

development (Nursing, 2012).

3.2.3.4 Learning from human interactions

In the study done by Abbo et al. (2012) 45.30% of nurse practitioners found pharmaceutical
representatives useful. A study conducted in the United Kingdom with student nurses found
that 57.00% of the participants felt that pharmaceutical representatives do not always give
unbiased information, which is why they may not find the information given by pharmaceutical
representatives important to their learning and education on antibiotics (Jutel and Menkes,
2008). In a study conducted in England, a nurse stated the following statement regarding the
sources of information used in clinical decision making, “we get a lot from reps, you know, I
do read that, but with rather a cautious hat on” (McCaughan et al., 2005). The percentage of
prescribing nurses that found pharmaceutical representatives often or always useful was
36.36% in this study, however, in the South African PHC context, a PHC nurse’s idea of a
pharmaceutical representative may be anyone from the district pharmacy as they get their
medication from there, as opposed to a pharmaceutical representative as someone who
promotes medication in America and the United Kingdom. Some (45.45%) of participants
found consultation with colleagues often or always helpful while 45.45% found this to be
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sometimes useful. A study was conducted in which nurses were observed and the study
revealed that when nurses experienced clinical uncertainty in their decision making, they
preferred to consult a colleague rather than a textbook (McCaughan et al., 2005). In this study
the results demonstrate that the participants prefer to consult textbooks and reference material
such as the SAMF, MIMS, and the PHC EDL and STGs as useful sources of information rather

than asking a colleague with respect to their learning and education about antibiotics.

3.3 Antibiotic prescribing practices of nurses at the PHC clinics
3.3.1 Selection of antibiotics

The participants were asked about selecting antibiotics in a patient that have no bacterial culture

information. The results obtained are expressed as percentages in Table 3.5.

Table 3.5.Selection of antibiotics in patients with no bacterial culture information

Percentage Percentage
Percentage
of nurses of nurses
of nurses
Never or . Often or
Sometimes
Rarely Always
| start with broad-spectrum and tailor upon culture results 45.45 18.18 36.36
| base my decisions on the PHC clinic antibiogram 0.00 9.09 90.91
| ask another nurse 18.18 54.55 27.27
| consult the PHC Standard Treatment Guidelines 0.00 0.00 100.00
| use the same 1 or 2 antibiotics 27.27 45.45 27.27

Just under half of all participants (45.45%) indicated that they sometimes use the same one or
two antibiotics for all patients that present with no bacterial culture information, while 54.55%
of participants indicated they sometimes ask another nurse for advice. Most of the participants
(45.45%) never or rarely started with broad-spectrum antibiotics and tailored the antibiotics
based on the bacterial culture results, while 36.36% of participants indicated that they often or
always did this, however, this is not done at the PHC clinics as these clinics do not take bacterial
cultures from patients for antibiotic treatment therefore, antibiotic therapy cannot be tailored
for the patient after receiving bacterial culture results. Most (90.91%) of the participants
indicated that they often or always based their decisions on the PHC antibiogram, similarly
100.00% of participants consulted the PHC STG for patients that had no bacterial culture

information.
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Prudent use of antibiotics includes the use of narrow spectrum antibiotics over broad-spectrum
antibiotics (Dolk et al., 2018). The PHC STGs have empiric antibiotic treatment which are
broad-spectrum antibiotics such as ceftriaxone for treating pyelonephritis, however, as a
general measure the STG further states that urine samples should be sent for microscopy,
culture and sensitivity testing and the case should be referred (NDoH, 2018). Most of the
prescribing nurses stated they use the PHC antibiogram, however, bacterial cultures are not
taken at the PHC clinics and the results of diagnostic cultures as well as antibiotic susceptibility
tests results are used in the creation of a facility antibiogram (Agency for Healthcare Research

and Quality, 2014). The PHC nurses may be using district or hospital antibiograms.

All of the prescribing nurses consult the PHC STG as there is no bacterial culture information
available to the nurses at the PHC clinics. By following the PHC STG algorithm the nurses
would be prescribing the same one or two antibiotics but 27.27% of the participating nurses
never or rarely did this. This contradicts the statement that they all use the PHC STGs when
prescribing in patients with no bacterial culture information. All the nurses consult the PHC
STG in patients with no bacterial culture information, however, not all of them find the PHC
EDL and STG often or always useful to their learning on antibiotics as seen in Table 3.4. There
are many benefits for patients, prescribers, health policy makers and supply management staff
to use the EDL and STGs. Some of the benefits of using the PHC EDL and STGs include the
most effective treatment is prescribed for the patient and there is consistency amongst all PHC
clinic prescribers which reduces confusion (Gopalakrishnan et al., 2014). The majority of the
drugs in the PHC STG and EDL are also drugs that are usually available at the PHC clinics as
compared to using other resources which contain drugs that may not be available at these
clinics. Figure 3.3 compares the participant’s responses to two questions regarding human
interactions such as in Table 3.4 where participants were asked how useful asking a colleague
is to their learning of antibiotics compared to how often they ask another nurse when selecting

antibiotics in patients with no bacterial culture information.
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Figure 3.3.This figure compares participants responses from two questions on human

interactions.

Figure 3.3 depicts that when patients present with no bacterial culture information to the clinic,
the majority of the nurses only sometimes ask another nurse for advice, however, the
participants indicated that learning about antibiotics from colleagues is only sometimes or
often/always useful to their learning and education on antibiotics. Although it is good to work
in a team, when the PHC nurses consult another nurse they must ensure that the nurse is
adequately qualified by having either the R.48 qualification or authorized to prescribe
antibiotics therefore, having sufficient knowledge and experience to provide the correct

information.

3.4 Suggestions would be valuable to the prescribing nurses and would aid
in improving antibiotic prescribing.

Educational interventions for prescribers have been widely recognised as one of the
foundations of successful antibiotic stewardship programmes and have been effective in a
variety of settings and thus interventions could be successfully implemented in South Africa
(Farley et al., 2018). Educational interventions are known to improve antibiotic prescribing,
but traditional tools may be insufficient to deliver training to meet the complex demands of the
PHC prescribers working across a wide range of healthcare and resource settings (Rocha-

Pereira et al., 2015). It is important for prescribers to continue their education on antibiotics as
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continued learning allows professional growth, being up to date with current information and

advancements and allows the prescriber to rectify previous mistakes.

This question in the survey had multiple suggestions to determine which resources would be
valuable to the prescribing nurses and would aid in improving their antibiotic prescribing The
nurses all agreed that the resources would be valuable to their antibiotic prescribing as all the
nurses either agreed or kept a neutral stance to the statements and there was no disagreement
amongst participants to any resource. Table 3.6 depicts what resources would be the most

valuable to the prescribing PHC nurses, the values in the table are expressed as percentages.

Table 3.6.Nurse prescribers’ opinions on educational resources that would improve antibiotic
prescribing

Percentage Percentage
of nurses Percentage of nurses
Disagree or of nurses Agree or
Strongly Neutral Strongly
Disagree Agree
Interactive internet-based sources 0.00 36.36 63.64
Clearer guidelines for tablet or smartphone apps 0.00 9.09 90.91
Clearer guidelines in written form 0.00 9.09 90.91
Better access to dl_agnostlc tests such as points of care CRP 0.00 18.18 8182
(C-Reactive protein) tests.
More resources to educate the patients 0.00 0.00 100.00
More data on local antimicrobial resistance. 0.00 0.00 100.00

341 Interactive internet-based sources

Most (63.64%) of the participants agreed that interactive internet-based sources would be
helpful while 36.36% of them were neutral. Electronic tools and resources that help healthcare
workers prescribe medication has shown promise, however, their accuracy needs to be
validated and interactive tools should focus on actionable advice that will guide antibiotic
prescribers through all the different steps that need to be undertaken in order to prescribe
rationally (Smith et al., 2020). For these interactive internet-based resources to function
effectively, the PHC prescribing nurse would need to have access to Wi-Fi connection. A focus
group in Botswana found that while many facilities such as district hospitals and clinics did
have internet access, the use was limited as a result of, “Technical installation issues,

connection, password access, costs, lack of time, and lack of devices” (Park et al., 2016). While
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conducting the study it was seen that the above issues experienced in Botswana also apply to
the PHC clinics in South Africa.

3.4.2 Resources to educate patients and more data for prescribers on local

resistance patterns

All of the nurses agreed that more data on local antimicrobial resistance and more resources to
educate the patient would be valuable to them. All the prescribers requested more resources to
educate the patients which is similar to the results (90.40%) obtained in the study by Farley et
al. (2018). Some of the interventions could include developing effective communication aids
such as charts in multiple languages for both patients and prescribers to facilitate prescriber
patient interactions. These resources would assist prescribers explaining issues that patients
find confusing such as difference between viral and bacterial infections and other similar
concepts. All of the prescribers would value data on local resistance patterns as this opens up
an opportunity to introduce systems which supply up-to-date data on local resistance patterns
(Farley et al., 2018). This may also indicate that the antibiogram that the majority of the
participants used in patients that presented with no bacterial culture information as indicated in
Table 3.5, may need improvement as all prescribers would find more data on local resistance

patterns helpful.

3.4.3 Better access to diagnostic tests

Most of the nurses (81.82%) agreed that better access to diagnostic tests would be valuable.
The majority of prescribers would value point of care C-Reactive protein (CRP) tests in PHC
clinics. These tests are useful as they can decrease the prescribing nurses’ uncertainty by adding
valuable information that will help identify which patients require antibiotics. The point of care
tests that should be implemented in PHC clinics should be accurate, precise, easy to use and
interpret, fast and affordable but the most important is that they should be able to predict the
prognosis and expected patient response to the antibiotic treatment (Llor and Bjerrum, 2014).
There have been several studies which have shown that point of care tests have effectively
reduced the number of antibiotics prescribed in the settings where they were implemented such
as the CRP rapid test which provides results in less than three minutes has shown to
significantly reduce the number of antibiotics prescribed for patients with lower respiratory

tract infections without compromising the patients’ health as there was no difference in clinical
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outcomes between the patients that were treated with antibiotics and those that were not given
antibiotics (Huang et al., 2013).

34.4 Clearer guidelines

Most (90.91%) of participants agreed that clearer guidelines in written form or tablets or
smartphone apps would be a valuable resource to improve antibiotic prescribing. The majority
of the prescribers would value clearer guidelines as well as interactive internet-based sources,
which gives an opportunity to continuously update the guidelines as more evidenced based data
becomes available. Prescribers in the PHC care clinics may not be aware of the of the PHC
clinical guide app which is available on cell phones and contains clear step-by-step guidelines
for healthcare workers, as the prescribers did indicate that they do not find tablet or smartphone
apps useful and a minority of participants expressed that they do not like technology while a
few of them wrote that they do not use websites or do not use technology as seen in Table 3.4.
There are numerous studies that have shown clinicians are usually unaware that some resources
exist (Fralick et al., 2017). Figure 3.4 compares the responses received from participants

regarding guidelines.
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Respondants indication for clearer guidelines in written form

Figure 3.4.A comparison on the participant’s responses on guidelines
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As depicted in the figure above although the majority of participants found the PHC EDL and
STG always useful to their learning on antibiotics, most of the participants would value clearer
guidelines to help improve their antibiotic prescribing. The existing guidelines at the PHC

clinics may not be clear enough for the prescribing nurses and may need improvement.

50



Chapter 4

Retrospective review of antibiotic prescriptions in PHC settings

This chapter presents the findings of the retrospective prescription analysis that was conducted
across seven PHC clinics and the interpretation of the data collected. The chapter highlights
and explains the antibiotic prescribing patterns of nurses at the PHC clinics and the most
common antibiotics prescribed across all the PHC clinics. The chapter also provides
information on the percentage of patients that were screened for TB at each clinic before an
antibiotic was prescribed for the patient, as the symptoms of respiratory illnesses may coincide
with that of TB and an antibiotic may be incorrectly prescribed for TB. This chapter also
concludes phase 1 (quantitative data analysis) and links the findings of the surveys conducted

to the prescriptions reviewed.

4.1 Antibiotic prescribing patterns of nurses in PHC clinics within the City

of Johannesburg

A total of about 83 175 prescriptions were dispensed across all seven clinics over a period of
three-months. A breakdown of the number of prescriptions that needed to contain an antibiotic
at each clinic until the required sample size of 396 prescriptions is reached is stated below:
region A: 76 prescriptions, region B: 29 prescriptions, region C: 84 prescriptions, region D: 58
prescriptions, region E: 46 prescriptions, region F: 93 prescriptions and region G: 10
prescriptions. The antibiotic prescriptions were analysed, and the results are summarized in
Table 4.1.
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Table 4.1.Summary statistics for antibiotic prescribing practices, by clinic

Region A Region B Region C Region D Region E Region F Region G Total
Parameter measured Present (Ng= 76) (Ng: 29) (Ng: 84) (Ng: 58) (Ng: 46) (Ng:93) (N = 10) (N = 396) p value
E—— No 12 (15.79%) 1 (3.45%) 2 (2.38%) 1 (L72%) 0 (0.00%) 55(59.14%) | 8(80.00%) | 79 (19.95%) 0001
Yes 64(84.21%) | 28(9655%) | 82(97.62%) | 57(98.28%) | 46(100.00%) | 38(40.86%) | 2(20.00%) | 317 (80.05%) :
1 64(84.21%) | 20(68.97%) | 67(79.76%) | 49 (84.48%) | 25(5435%) | 73(78.49%) | 10(100.00%) | 308 (77.78%)
Number of antibiotics 2 2 (2.63%) 4 (13.79%) 3 (3.57%) 5 (8.62%) 3 (6.52%) 4 (4.30%) 0 (0.00%) 21 (5.30%) 0.002
3 10 (13.16%) | 5 (17.24%) 14 (16.67%) 4 (6.90%) 18(39.13%) | 16 (17.20%) 0 (0.00%) 67 (16.92%)
I No 75(98.68%) | 28(9655%) | 84 (100.00%) | 58(100.00%) | 46(100.00%) | 93 (100.00%) | 10 (100.00%) | 394 (99.49%) 028
Yes 1 (1.32%) 1 (3.45%) 0 (0.00%) 0 (0.00%) 0 (0.00%) 0 (0.00%) 0 (0.00%) 2 (0.51%) :
S ——— No 37(48.68%) | 20(68.97%) | 39(46.43%) | 14 (24.14%) | 37(8043%) | 20 (21.51%) 0 (0.00%) 167 (42.17%) 0001
Yes 39(51.32%) | 9(31.03%) | 45(5357%) | 44(75.86%) | 9 (19.57%) 73(7849) | 10(100.00%) | 229 (57.83%) :
S No 72(94.74%) | 27(93.10%) | 83(98.81%) | 56(96.55%) | 40(86.96%) | 85(91.40%) | 10(100.00%) | 373 (94.19%) o112
Yes 4 (5.26%) 2 (6.90%) 1 (1.19%) 2 (3.45%) 6 (13.04%) 8 (8.60%) 0 (0.00%) 23 (5.81%) :
S —— No 73(96.05%) | 28(96.55%) | 82(97.62%) | 57(98.28%) | 44(95.65%) | 92(98.92%) | 10(100.00%) | 386 (97.47%) 0862
Yes 3 (3.95%) 1 (3.45%) 2 (2.38%) 1 (L72%) 2 (4.35%) 1 (1.08%) 0 (0.00%) 10 (2.53%) :
No 63(82.80%) | 25(86.21%) | 83(98.81%) | 44(7586%) | 45(97.83%) | 82(88.7%) | 9(90.00%) | 351 (88.64%)
Ll s v Yes 13 (17.11%) 4 (13.79%) 1(1.19%) 14 (24.14%) 1(2.17%) 11 (11.83%) 1(10.00%) 45 (11.36%) <0001
Incomplete diagnosis No 64(84.21%) | 28(9655%) | 82(97.62%) | 57(98.28%) | 46(100.00%) | 38(40.86%) | 2(20.00%) | 317 (80.05%) 0001
Yes 12 (15.79%) 1 (3.45%) 2 (2.38%) 1 (L72%) 0 (0.00%) 55(59.14%) | 8(80.00%) | 79 (19.95%) :
Incomplete route of No 75(98.68%) | 27(93.10%) | 83(98.81%) | 55(94.83%) | 46(100.00%) | 83(89.25%) | 8(80.00%) | 377 (95.20%) 0,004
administration/instructions Yes 1(1.32%) 2 (6.90%) 1 (1.19%) 3 (5.17%) 0 (0.00%) 10(10.75%) | 2 (20.00%) 19 (4.80%) :
S No 58 (76.32%) | 25(86.21%) | 42(50.00%) | 17(29.31%) | 46(100.00%) | 56 (60.22%) 0(000%) | 244 (61.62%) 0001
Yes 18(2368%) | 4(13.79%) | 42(5000%) | 41 (70.69%) 0 (0.00%) 37(39.78%) | 10(100.00%) | 152 (38.38%) :
E——— No 28(36.84%) | 13(4483%) | 32(38.10%) | 21(36.21%) | 30(65.22%) | 55(50.14%) | 2(2000%) | 181 (45.71%) 0001
Yes 48(63.16%) | 16(55.17%) | 52(61.90%) | 37(63.79%) | 16(3478%) | 38(40.86%) | 8(80.00%) | 215 (54.29%) :
No 20(38.16%) | 14(48.28%) | 37(44.05%) | 21(36.21%) | 30(65.22%) | 55(50.14%) | 2(2000%) | 188 (47.47%)
EEHEEE Y FRISSIE Yes 47(61.84%) | 15(5L72%) | 47(5595%) | 37(63.79%) | 16(34.78%) | 38(40.86%) | 8(80.00%) | 208 (52.53%) 0.003
No 59 (77.63%) | 24(82.76%) | 75(89.29%) | 48(82.76%) | 46(100.00%) | 86(92.47%) | 2(20.00%) | 340 (85.86%)
LGRCEE T Al Yes 17 (2231%) | 5 (17.24%) 9(1071%) | 10 (17.24%) 0 (0.00%) 7 (7.53%) 8(80.00%) | 56 (14.14%) <0001
S— No 73(96.05%) | 29 (100.00%) | 79 (94.05%) | 56 (96.55%) | 41(89.13%) | 92(98.92%) | 10(100.00%) | 380 (95.96%) 0119
Yes 3 (3.95%) 0 (0.00%) 5 (5.95%) 2 (3.45%) 5 (10.87%) 1 (1.08%) 0 (0.00%) 16 (4.04%) :
— No 74(97.37%) | 26(89.66%) | 76(90.48%) | 57(98.28%) | 35(76.00%) | 82(88.17%) | 10(100.00%) | 360 (90.91%) 0001
Yes 2 (2.63%) 3 (10.34%) 8 (9.52%) 1 (L72%) 11(2391%) | 11 (11.83%) 0 (0.00%) 36 (9.09%) :
oorrect interval/duration No 67(88.16%) | 24(82.76%) | 65(77.38%) | 52(89.66%) | 32(69.57%) | 67 (72.04%) | 10(100.00%) | 317 (80.05%) 0012
Yes 9 (11.84%) 5 (17.24%) 19 (22.62%) | 6 (10.34%) 14 (30.43%) | 26 (27.96%) 0 (0.00%) 79 (19.95%) :
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4.1.1 Prescription analysis: Diagnosis

The proportion of antibiotics prescriptions containing a diagnosis was significantly different
across the clinics (p value <0.001). There was a higher proportion of prescriptions that had a
diagnosis stated on the prescriptions across all clinics as compared to prescriptions that had no
diagnosis stated on them. It can be seen that 19.95% (n=79) of prescriptions across all clinics
had no diagnosis stated on the prescription, with the clinic in region G having 80.00% (n=8) of
prescriptions with no diagnosis stated. These prescriptions were also classified as incomplete
diagnosis prescriptions. In a study conducted by Gasson et al. (2018) a diagnosis was specified
in 71.00% of the prescriptions analysed at the clinics, this is similar to the 80.05% of
prescriptions that had a diagnosis stated in this study. In the prescriptions that had no diagnosis
stated, antibiotics were prescribed for signs and symptoms such as fever, cough and headaches
and the PHC prescribers listed the symptoms on the prescription. It is often better to state the
diagnosis according ICD 10 codes rather than to state symptoms, as the ICD 10 codes are a
common language for health care professionals (Mashalla et al., 2017). In region E, 100.00%
(n=46) of the prescriptions had a diagnosis stated on them. This clinic uses the eHealth@Joburg
electronic system which requires a diagnosis to be stated on the prescription. In the
prescriptions where a diagnosis was not specified, it is not known whether the prescribing nurse

did diagnose the patient but forgot to record the diagnosis or there was diagnostic uncertainty.

It is important to state the diagnosis on the patients records for future reference as this ensures
that the patient information is provided to all relevant healthcare workers and will aid them in
potential future decisions. This, in turn, will benefit the patient as less time will be spent on
repeating tests and by preventing inaccurate diagnosis or the prescribing of inappropriate
treatments (Mathioudakis et al., 2016).

4.1.2 Prescription analysis: Number of antibiotics prescribed

When looking at the number of antibiotics prescribed across the clinics, there was a significant
difference in the number of antibiotics the patients received (p value 0.002). A higher
percentage (77.78%; n=308) of prescriptions across the clinics had one antibiotic prescribed
while 5.30% (n=21) of prescriptions contained two antibiotics and 16.92% (n=67) of
prescriptions contained three antibiotics. The clinic in region G had 100.00% (n=10) of
prescriptions that contained one antibiotic while the clinic in region E had the least number of
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prescriptions 54.35% (n=25) containing one antibiotic and had the greatest percentage
(39.13%; n=18) of prescriptions containing three antibiotics. Most of the prescriptions analysed
had one antibiotic prescribed for patients, while the patients who received two or three
antibiotics were mostly to treat sexually transmitted infections. The results are similar to the
study conducted by Gasson et al. (2018) as 82.41% of patients received a prescription for one
antibiotic. Antibiotic combination therapy has disadvantages and irrational multidrug antibiotic
combinations can worsen the already distressing scenario of antibiotic resistance (Ahmed et
al., 2014). If an antibiotic is broad-spectrum, it has extensive coverage of micro-organisms
therefore, dual antibiotic coverage may be unnecessary in some patients. Some physicians may
believe using dual coverage for certain micro-organisms is better, however, the majority of the
literature has shown no benefit in mortality with combination therapy when compared to
monotherapy in patients who presented with sepsis (Paul et al., 2004).

4.1.3 Prescription analysis: Drug-drug interactions

There was no statistical significance in proportion noted with antibiotic related drug-drug
interactions across the clinics (p value 0.280). The clinics in region C, region D, region E,
region F and region G, had no drug interactions, however, the clinic in region A had 1.32%
(n=1) and the clinic in region B had 3.45% (n=1) of drug-drug interactions. The PHC STG
states that the PHC prescriber should check the prescription to see if there are any redundant
items on the prescription to avoid drug interactions and should ensure that the treatment is
practical for the patient (NDoH, 2018). A study demonstrates that as the number of antibiotics
prescribed increases, the prescribing errors also increase several folds, therefore if more
antibiotics were prescribed for patients’ errors such as drug-drug interactions would be more
prevalent on the prescriptions (Iftikhar et al., 2019). Drug-drug interactions occur when one

drug alters the effects of the other drug.

Although this was not statistically significant in the study, they did occur, and efforts should
be made to ensure that they do not occur as these interactions may be harmful if the interaction
increases the toxicity of the drug. Drug interactions are predictable and therefore should be
prevented especially in patients who have altered pharmacokinetics as a result of decreased
renal function and in the elderly as these drug-drug interactions may manifest as clinical effects
and may be potentially life threatening to the patient (Kapp et al., 2013).
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4.1.4 Prescription analysis: Incomplete prescription

The Medicine and Related Substances Act of 1965 states the following should appear on a
prescription: the dosage form, the strength of the dosage form, instructions for administration
and frequency of administration as well as the age and gender of the patient (MRSA, 2017).
The PHC EDL and STG states that the diagnosis should also be present on the prescription
(NDoH, 2018). The prescriptions analysed often had multiple components that were
incomplete on a single prescription. Incomplete prescriptions were therefore measured as
prescriptions that had no patient history, dosage/strength of therapy, diagnosis, route of
administration or administration instructions, duration of therapy stated on the prescription as
well prescriptions that had incomplete treatment. Figure 4.1 depicts the number of prescriptions
that were incomplete as well as a breakdown on the number of prescriptions that were

incomplete according to the various categories.

Incomplete prescriptions
250.00 - 229.00

[72]
c
.2 200.00
—
o
'z 152.00
2 150.00
S
o
[T
S 100.00 79.00
[<5)
= 50.00 45.00
2 ' 23.00 10.00 19.00
0.00
& 3 & ] ® >
& ~ é@d &‘é\ &% @o%\ 0\0&\ &
o> N S & & ~ &
& & & & J & x4
Q ‘5\‘\ \é@ 0‘5{0 é\. &\ Q\@
& * & & S S S
& & 5 & & & N4
Y & N S ® @Q
4 g K@
Q
xQ
,QO
&
oo&
&

Figure 4.1.Compares the number of prescriptions that were incomplete and reasons as to why
they were classified as incomplete.
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The proportion of antibiotic prescriptions which were incomplete were significantly different
across clinics (p value <0.001). There was a higher proportion of prescriptions (57.83%) at the
PHC clinics that were incomplete compared to the proportion of prescriptions that were
complete.

The clinic in region E had the greatest percentage of prescriptions that were complete 80.43%
(n=37) as compared to the other clinics and only had 19.57% (n=9) prescriptions that were
incomplete. This may be due to the clinic using the eHealth@Joburg system which assists in
prescribing. The number of incomplete prescriptions were evaluated into the reasons why they
were incomplete including incomplete treatment with only 2.53% (n=10) of prescriptions

across all clinics having incomplete treatment.

4.1.4.1 Patient history

Across all the clinics, the proportion of prescriptions with an incomplete patient history was
not statistically significant (p value 0.112). Most (94.19%; n=373) of the prescriptions had a
complete patient history on the prescription while only 5.81% (n=23) of prescriptions had an
incomplete patient history. The clinic with the greatest percentage of prescriptions that had an
incomplete patient history was the clinic in region E with 13.04% (n=6) while the clinic in
region G had no prescriptions that had an incomplete patient history. Incomplete patient history
was not statistically significant in this study, however, in the PHC clinics the prescribing nurses
take the patient history which is arguably the most important aspect in patient assessment and
this process will guide the type of treatment the patient receives. It is essential that the nurses
spend time taking a fully detailed patient history as not allocating enough time to this process
can lead to incomplete patient information which can adversely affect patient care (Lloyd and
Craig, 2007).

The nurses in region G took a complete patient history on the prescriptions reviewed. This
could be due to the nurses only seeing a few patients a day allowing them to have enough time
with each patient. Of the 23 prescriptions that had an incomplete patient history, 22 of those
prescriptions were sexually transmitted infection prescriptions where female patients
presenting with vaginal discharge syndrome were not asked if they were sexually active or not
(if they were asked it was not stated on the prescription) as the treatment differs in patients who
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are sexually active. Another reason why the clinic in region G may have had no incomplete
patient history prescriptions could be because none of the patients were diagnosed with a

sexually transmitted infection.

4.1.4.2 Treatment

The clinic in region G had no prescriptions that had incomplete treatments such as one
antibiotic was omitted in the combination of antibiotics used for treatment while the clinic in
region E had the greatest percentage (4.35%; n=2) of antibiotic prescriptions that had
incomplete treatment. Incomplete antibiotic treatment should be avoided as a combination of
antibiotics is prescribed for a variety of reasons including the one antibiotic prescribed may
slow down the emergence of resistance of bacteria in another antibiotic; or the antibiotic
combination may also be synergistic (Dowling et al., 1957). Omitting one medication from a
combination that is proven to work may cause resistance. The proportion of antibiotic
prescriptions which had an incomplete treatment was not significantly different across clinics
(p value 0.862). In a prescription for a dental abscess amoxicillin was given but metronidazole
was left out therefore the treatment was incomplete. The use of metronidazole in dental
abscesses is due to the presence of anaerobic bacteria and therefore omitting it may result in
the patient not getting better and returning to the clinic. In a study conducted in South Africa,
a healthcare worker described a strategy used by frontline healthcare workers in order to
minimise the negative impact that stock outs may have on patients. The healthcare workers
may sometimes provide patients with partial prescriptions and advise them to return for the rest
of the regimen (Hodes et al., 2017). With antibiotic therapy this may not always work as the

patient may not return to complete therapy when they start feeling better.

4.1.4.3 Dosage/strength and route of administration/instructions

According to the PHC EDL the dose, dosage units, route, frequency, duration of treatment and
diagnosis needs to be checked by the prescriber before dispensing the medication (NDoH,
2018). The proportion of antibiotic prescriptions which had an incomplete dosage/strength and
route of administration/instructions was significantly different across clinics (p value <0.001).
The majority of prescriptions contained the dosage strength while a small percentage (11.36%;
n=45) of prescriptions had an incomplete dosage/strength across all the clinics. The clinic in
region D had the greatest percentage (24.14%; n=14) of prescriptions that had incomplete
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dosage/strength while the clinic in region G had the most percentage (90.00%; n=9) of
prescriptions in which the antibiotic dosage/strength was complete. Some antibiotic
prescriptions were classified as incomplete as they had no route of administration/instructions
stated on them. The proportion of prescriptions that were incomplete due to no route of
administration/instructions was significantly different across the clinics (p value 0.004). A
higher proportion of prescriptions contained the route of administration/instructions on them
as compared to prescriptions that had no route of administration/instructions. The clinic in
region E had no prescriptions that were incomplete due to incomplete route of
administration/instructions while the clinic in region G had the greatest percentage (20.00%;
n=2) of prescriptions that were incomplete due to incomplete route of
administration/instructions, similarly all the prescriptions in region G had no duration of
antibiotic therapy stated on them while 100.00% of the prescriptions in region E had the
duration of therapy stated on them. The clinic in region E that uses the electronic system had
no omissions of duration of therapy and route of administration/instructions as the system
provides drop down menus for prescribers to choose from. This suggests that the electronic

system does decrease the number of omission errors.

The proportion of antibiotic prescriptions which had an incomplete duration of therapy was
significantly different across clinics (p value <0.001). A greater proportion of prescriptions had
duration of therapy stated on them as compared to the proportion of prescriptions that did not
have the duration of therapy stated on them. A study done at the PHC clinics in Bahrain showed
that the dosage strength was omitted in 9.60% of prescriptions and 18.90% of prescriptions did
not have the length or duration of therapy (Aljasmi et al., 2018). In this study 11.83% of
prescriptions did not have the dosage/strength on them which is similar to the results of the
study conducted above in Bahrain, however, 38.38% of prescriptions did not have the duration
of therapy in this study. Omission errors like missing the dosage, route of
administration/instructions can lead to misinterpretation by other healthcare personnel

reviewing the prescriptions (Velo and Minuz, 2009).

4.1.5 Prescription analysis: Incorrect drug

The PHC EDL and STG states, “medicines should be prescribed only when they are necessary

for treatment following clear diagnosis.” Therefore, an antibiotic was classified as an incorrect
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drug in patients who did not require an antibiotic and simple advice together with general
supportive measures would have sufficed. An antibiotic was also classified an incorrect drug
if it was used for an incorrect indication according to the PHC STG and SAMF. Just over half
(54.29%) of the antibiotics prescribed at the PHC clinics were incorrect. The proportion of
antibiotic prescriptions which were incorrect was significantly different across clinics (p value
0.001). There was a greater proportion of prescriptions that had an incorrect drug prescribed
across the clinics as compared to the proportion of prescriptions containing the correct drug.
The clinic with the highest number of incorrect drugs was the clinic in region G where 80.00%
(n=8) of prescriptions had the incorrect drug while the clinic in region E had the least
percentage (34.78%; n=16) of prescriptions that contained an incorrect drug. The clinic in
region G had the highest percentage of incorrect drugs prescribed. The nurses that prescribed
antibiotics in region G did not have any PHC training and this could be a reason as to why the
clinic had the greatest percentage of incorrect drug errors. Figure 4.2 compares the results from

the survey to the results from the retrospective analysis.

80.00% 72.73% Prescription Errors
70.00%
= Drug-drug
60.00% interactions
S 50.00% oaY
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e 2.75% ,€13.67%
& 30.00% Incorrect drug
0,
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: 0
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I - - Incorrect interval
O Antibiotic prescribing guidelines and other resources

are easily available at my PHC clinic

Figure 4.2.Comparison between availability of guidelines and other resources at the PHC

clinics versus the prescription errors.

The majority of the prescribers indicated that guidelines and other resources are easily available
at the clinics and indicated that they were confident that they prescribed antibiotics optimally,

however, when looking at the prescription errors one can see that these guidelines are not
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followed and can recognise the need for prescriber feedback, education and training as there

are so many prescription errors that occur across all clinics.

In order to minimise the occurrence of these errors necessary steps need to be implemented.
This can be done by continuously educating the PHC nurses on new developments as often as
possible. Measures to improve prescribing can be successfully implemented as the PHC nurses
indicated that they would like more feedback on their antibiotic selections as well as more
information on the appropriate use of antibiotics in the surveys conducted. In addition to this
Aronson (2009) suggests a postgraduate assessment of nurses to be taken occasionally which
could be linked to a prescribing license being given to the nurse if they are competent. The
small sample size of prescriptions reviewed at the clinic in region G also resulted in the high
percentage of errors. Additionally, the clinic in region G had 80.00% of prescriptions that did
not have a diagnosis stated on the prescription which may have led to the compounding of
errors. The clinic in region E that uses the electronic prescribing system had the least percentage
of incorrect antibiotics prescribed across all the clinics. Electronic prescribing may play a
significant role in preventing medication history errors; alter prescribing behaviour as the
system generates warning messages to the prescribers which resulted in an overall reduction in
medication errors. Even though the electronic system does decrease the number of medication
errors it can also facilitate errors. The drop-down choices in response to a predictive text is a
common feature on many of these systems including the eHealth@Joburg and this can facilitate
prescribing errors for instance selecting amiodarone instead of amoxicillin (Fitzgerald, 2009).
Some of the PHC clinics that were visited did not have access to computers and therefore the

electronic system cannot be implemented at all the PHC clinics.

An analysis was done to determine if the antibiotics prescribed were incorrect according to the
SAMF or according to the PHC STG. The proportion of antibiotic prescriptions which were
incorrect according to the SAMF was significantly different across the clinics (p value <0.001).
A greater proportion of prescriptions had an antibiotic correctly prescribed according to the
SAMF as compared to the proportion of antibiotic prescriptions that were incorrectly
prescribed according to the SAMF. Furthermore, the proportion of prescriptions that had an
antibiotic incorrectly prescribed according to the PHC STGs was significantly different across

the clinics (p value 0.003). A greater proportion 52.53% (n=208) of prescriptions had an
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antibiotic incorrectly prescribed according to the PHC STG across the clinics. This suggests
that the PHC STGs are not followed when prescribing antibiotics even though the prescribing
nurses in the survey indicated that they consult the PHC STG in patients that present with no
bacterial culture information, which is the case at these PHC clinics. The clinic in region E had
100.00% (n=46) of antibiotic prescriptions that were correct according to the SAMF. The clinic
in region G had the most percentage of antibiotic prescriptions that were incorrect according
to the PHC STG and the SAMF. When analysing the prescriptions, it was found that student
nurses prescribed antibiotics at the clinic in region D and some of these prescriptions were not
co-signed by the supervisor. This could be a contributing factor as to why this clinic had the
second highest percentage of incorrect drugs on the prescriptions. Figure 4.3 depicts the
participants’ responses on how useful the SAMF is for their learning and education on

antibiotics versus prescriptions that were incorrect according to the SAMF.

Using the SAMF for learning and Incorrect prescribing according to
education on antibiotics resources
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Figure 4.3.Comparison between the prescribing nurses finding resources helpful and errors

according to the resources found on the antibiotic prescriptions

Most of the participants found the SAMF often or always useful to their learning and education
on antibiotics, however, prescriptions were also incorrect according to the SAMF. Similarly,
the PHC EDL and STG was often or always useful to most of the participants when learning

on antibiotics and the guidelines were easily available to most of the participants yet more than
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half of the antibiotic prescriptions were incorrect according to the PHC STG, which suggests

these guidelines are not adequately used when prescribing.

The PHC STG does not indicate the use of antibiotics in respiratory tract infections such as
acute bronchitis in adolescents or adults in the absence of underlying chronic obstructive
pulmonary disease as acute airway infections are mostly of viral origin, this is in line with the
National Institute of Clinical Excellence which does not recommend prescribing of antibiotics
for bronchitis except in certain circumstances (NICE, 2008; NDoH, 2018). A worrisome
finding was discovered across the PHC clinics as antibiotics were incorrectly prescribed for
patients who did not need them such as for acute bronchitis. A study has shown that prescribers
such as physicians are more likely to prescribes antibiotics in patients who present with
purulent nasal discharge or a cough for two or three weeks in bronchitis, however, the presence
of purulent nasal discharge does not distinguish if the infection is a viral or a bacterial infection
and a cough is usually a result of bronchial hyperresponsiveness (Colgan and Powers, 2001).
Antibiotics are usually prescribed in the hope to prevent more serious superinfections,
however, a meta-analysis on antibiotic use in upper respiratory tract infections showed that
antibiotics did not decrease neither the severity nor the incidence of the disease (Gadomski,
1993).

Despite these reasonings, there are some nonclinical factors that may influence the prescribers
to incorrectly prescribe an antibiotic when it is not needed for patients such as the patient
demands an antibiotic hence an antibiotic was prescribed, however, most of the prescribing
nurses that participated in the survey indicated that they never or rarely prescribed an antibiotic
in this case. Antibiotics are also prescribed incorrectly for other reasons such as; they may be
an effective way of concluding a visit with a patient, diagnostic uncertainties, noncompliance
of guidelines, heavy patient load as well as prescribers not having enough time to educate
patients on antibiotics (Colgan and Powers, 2001; Iftikhar et al., 2019). Presumptive diagnosis
is irrational and contributes to the increasing level of antibiotic resistance (Massele et al., 2001).
This fact is further confirmed by Omole et al. (2018) which also states that antibiotics
prescribed on assumption contribute to overuse in facilities where laboratory, microscopy,
culture and sensitivity tests are lacking. In PHC clinics it is difficult to distinguish pneumonia
from acute bronchitis by only performing clinical tests. The use of CRP rapid tests has been
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shown to be better at predicting pneumonia than any other lower respiratory tract infections.
The use of CRP rapid diagnostics has also been useful in reducing the number of antibiotics
prescribed for sinusitis (Llor and Bjerrum, 2014). A study has shown that antibiotic
prescriptions were the lowest when rapid testing was used and the highest when empirical
treatment was used, due to the high rate of unnecessary antibiotic prescribing in adults
(Mclsaac et al., 2004). At the PHC clinics in South Africa, the CRP tests can only be requested
by a doctor and takes 24 hours for the results to be available at the facility (NDoH, 2018).
Provision should be made for the prescribing nurses at the PHC clinics to also use this test as
the PHC clinics in South Africa also do not take bacterial cultures to guide antibiotic treatment
and to confirm bacterial infection, while the PHC doctors only visit the clinics a few times a
week. The point of care CRP tests, however, may not be a priority in the South African PHC
context as the PHC clinics have limited resources such as medication and due to cost-effective
considerations; disruptions to the existing level of care are the main obstacles that the South
African healthcare system needs to overcome before widely disseminating the point of care

CRP tests for all healthcare professionals to use (van Hecke et al., 2019).

Of the prescriptions that had an incorrect drug, most of them were incorrect as they were
incorrectly prescribed according to the PHC STG which closely corresponds with the SAASP
guidelines. To ensure rational antibiotic prescribing at the PHC clinics, prescribers must adhere
to the STGs and must also follow the standard of prescribing medication (Chem et al., 2018).
Some prescribers deviate from the guidelines as they may have gained clinical experience. A
study by Boonstra et al. (2005) argues that even though PHC STGs are vital tools used in the
prescribing and management in patients, these guidelines should not replace clinical judgment
and experience, Schellack et al. (2017) states that at government PHC clinics prescribers are
restricted to the STGs and EDL. To ensure that antibiotic prescribing is rational, prescribers
must adhere to the STGs and must follow the standard process of prescribing antibiotics (Dyar
et al., 2017). The Chief Executive Officer of the South African Health Products Regulatory
Authority (SAHPRA) has issued a document which states that nurses who have been authorized
to prescribe medication to adults and children should prescribe in accordance with the PHC
EDL and STG and relevant facility policies (Gray et al., 2017). Most of the incorrect drug
errors were due to prescribers not following the PHC STG this closely corresponds to the
54.60% of the prescriptions that were not adherent to the PHC STG guidelines at the PHC
clinics in Cape Town (Gasson et al., 2018). The PHC guidelines should be internalized through
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discussions about the content in the guidelines and by doing this, the staff at the PHC clinics
will know and trust the content in the guidelines (Strandberg et al., 2016). In Sweden, antibiotic
use is the lowest and one of the reasons for the low antibiotic use is because the guidelines are
widely disseminated by mailing it to all the health centers as well as publishing the guidelines
in the Swedish medical journal (Strandberg et al., 2016). This may not work in the South

African PHC clinics as the surveys indicated the resources are available at the PHC clinics.

4.1.6 Prescription analysis: Dosing errors

Dosing errors were measured as overdosing, underdosing and incorrect interval or duration
errors such as prescribing an antibiotic two times a day instead of three times a day or
prescribing an antibiotic for five days instead of seven days. Aronson (2009) indicates that to
achieve balanced prescribing, the prescriber should ask themselves the question if the correct
dosage regimen has been prescribed for the correct duration before prescribing medication.
Across all seven clinics, 4.04% (n=16) of prescriptions had overdosing errors. The proportion
of antibiotic prescriptions with overdosing errors was not significantly different across clinics
(p value 0.119). The clinic in region E (10.87%; n=5) had the highest percentage of overdosing
errors while the clinic in region G had no overdosing errors. Underdosing errors accounted for
9.01% (n=36) of all errors. The proportion of prescriptions that had underdosing errors was not
significantly different across clinics (p value 0.001). The clinic with the highest percentage of
underdosing errors was the clinic in region E (23.91%; n=11) while the clinic in region G had
no underdosing errors as well as no incorrect interval errors. The proportion of antibiotic
prescriptions that contained incorrect interval errors was significantly different across clinics
(p value 0.012). A greater proportion of prescriptions did not have incorrect interval or
incorrect duration errors. Incorrect interval errors accounted for 19.95% (n=79) of errors on
the antibiotic prescriptions with the clinic in region E having the greatest percentage (30.43%);
n=14) of errors. The clinic in region E, despite the use of the electronic prescribing system had
the greatest number of underdosing, overdosing and incorrect interval errors proving that the
system cannot eliminate all prescribing errors. Paediatric patients are at a higher risk of
experiencing medication dosing errors as compared to adults because of the need for a dosage
calculation which is based on patient factors such as age, weight and body surface area. When
prescribing for paediatrics many prescribers do not consider the patients weight when they
calculate the dose or they simply calculate the paediatric dose by halving the adult dose (Aseeri,

2013). The clinic in region G despite all the prescriptions collected being for paediatrics, there

64



were no dosing or interval errors. Dosing and incorrect interval errors should be avoided as, if
a subtherapeutic dose of an antibiotic is given to a patient or if the antibiotic dose is given at
the incorrect interval, the patient’s body will be unable to fight all the bacteria causing the
bacteria to therefore develop acquired resistance against the antibiotic given, while overdosing
antibiotics may result in increased adverse effects experienced by the patient. Optimizing
antibiotic treatment by giving the correct dose is essential to avoid treatment failure and to
minimise the emergence of resistant bacteria (Aseeri, 2013). Section 4.2 explores which
antibiotics were commonly prescribed by the PHC nurses and a discussion on why the

antibiotics were prescribed for patients.

4.1.7 A summary on how pharmacists can assist in decreasing antibiotic

prescription errors.

There are numerous steps that can be taken to reduce the amount of antibiotic prescribing
errors. Pharmacists are the custodians of medicine and should therefore ensure the safe and

effective use of medications. They can encourage the correct use of antibiotics in PHC clinics
by:
e Helping the PHC prescribers with the high load of patients by counselling individual

patients about the correct use of antibiotics such as the dose, duration as well as route

of administration when dispensing the antibiotic.

e Pharmacists are a central communication hub between other members of the
multidisciplinary team, pharmacists should therefore provide the other team members

with education and training programmes regarding the safe use of antibiotics.
e Beinvolved in preparing evidence based local prescribing guidelines for antibiotics.

e Promoting good prescribing practices and monitoring antibiotic usage (Bisht et al.,
2009).

e As part of their clinical duties they can perform a clinical check on the prescriptions
when dispensing medication and help by providing feedback to the prescribers on their
prescribing practices such as overdosing, underdosing and incorrect drugs (Cousins et
al., 2019).
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4.2 The most common antibiotics prescribed

Although the prescribing of nurses is governed by the PHC STGs, the behaviours and
frequency of each antibiotic prescribed are dependent on the nurse. The most common

antibiotics seen across all prescriptions analysed can be seen in Table 4.2.

Table 4.2.The most common antibiotics prescribed across all seven PHC clinics

Name of antibiotic Frequency Percentage CUmUEnTE

percentage
Amoxicillin 169 42.68 42.68
Ceftriaxone, azithromycin and metronidazole 65 16.41 59.09
Phenoxymethylpenicillin 48 12.12 71.21
Ciprofloxacin 24 6.06 77.27
Flucloxacillin 24 6.06 83.33
Metronidazole 15 3.79 87.12
Co-amoxyclav 14 3.54 90.66
Azithromycin 5 1.26 91.92
Azithromycin and metronidazole 5 1.26 93.18
Ceftriaxone and azithromycin 5 1.26 94.44
Flucloxacillin and chloramphenicol 4 1.01 95.45
Chloramphenicol 3 0.76 96.21
Amoxicillin and co-amoxyclav 2 0.51 96.72
Trimethoprim/sulfamethoxazole 2 0.51 97.22
Ceftriaxone 2 0.51 97.73
Flucloxacillin and ceftriaxone 2 0.51 98.23
Amoxicillin and chloramphenicol 1 0.25 98.48
Ceftriaxone and amoxicillin 1 0.25 98.74
Ceftriaxone, metronidazole and doxycycline 1 0.25 98.99
Cephalexin 1 0.25 99.24
Flucloxacillin and metronidazole 1 0.25 99.49
Cefazolin, azithromycin and metronidazole 1 0.25 99.75
Phenoxymethylpenicillin and ceftriaxone 1 0.25 100.00
Total: 396 100.00

Amoxicillin was the most common antibiotic prescribed across all the clinics and was the
antibiotic prescribed in 42.68% (n=169) of prescriptions, followed by a combination of
antibiotics namely ceftriaxone, azithromycin and metronidazole which accounted for 16.41%
(n=65) of prescriptions. The high use of amoxicillin may be due to the fact that amoxicillin is
the drug of choice for respiratory tract infections such acute sinusitis, acute otitis media, acute
exacerbations of chronic bronchitis and community acquired pneumonia for patients under 60
years of age with no comorbidity (Rossiter et al., 2016). Co-amoxiclav is popular as it is a
combination of amoxicillin with clavulanic acid and has the same indications as amoxicillin,
however, this combination is not as resistant to bacteria as amoxicillin. The combination of

ceftriaxone, azithromycin and metronidazole is a combination of antibiotics is used to treat
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sexually transmitted infections such as vaginal discharge syndrome in sexually active women,
male urethritis syndrome if the sexual partner has vaginal discharge syndrome and lower
abdominal pain in accordance with the PHC STG (NDoH, 2018). The sexually transmitted
infection guidelines were changed in 2015, cefixime is no longer in the guidelines as it has now
changed to ceftriaxone intramuscularly, while ciprofloxacin is no longer in the guidelines for
penicillin allergies. The changes were made as ceftriaxone intramuscularly is highly efficacious
in treating Neisseria gonorrhoea at all anatomical sites, improves adherence and due to the
increasing resistance of gonococcal strains to cefixime and ciprofloxacin (NDoH, 2015). The
nurses are not taking a detailed history in patients who present with a sexually transmitted
infections, which guides therapy as well as patients receiving incorrect and incomplete
treatment regimens creates resistance. Efforts should be made to preserve the current
combinations used for treatment. The combination restores the effectiveness against many
organisms. Ciprofloxacin, metronidazole, azithromycin and co-amoxyclav (amoxicillin and
clavulonic acid) were also frequently prescribed at the PHC clinics. Macrolides such as
azithromycin are well-established, safe, well-tolerated and is the antibiotic of choice for
community acquired respiratory tract infections in some countries (Wierzbowski et al., 2006).
The newer macrolides such as clarithromycin and azithromycin are regularly prescribed as first
or second line therapy (Carbon and Poole, 1999). Macrolides are also commonly used for
respiratory tract infections in patients that are allergic to penicillin which makes them the
popular antibiotic of choice (NDoH, 2018). In this study, fluroguinolones like ciprofloxacin
were commonly prescribed for urinary tract infections. Flucloxacillin was commonly
prescribed for skin conditions such as boils or abscesses. In countries like Pakistan,
metronidazole is the most prescribed antibiotic for gastrointestinal infections (Sarwar et al.,
2018). In this study, common diagnosis for which metronidazole was correctly prescribed
included gastrointestinal infections and bacterial vaginosis and incorrectly prescribed for lower
backaches and vaginal candidiasis. Many of the antibiotics on the list correspond with the list
of frequently prescribed antibiotics utilised at the PHC clinics in Cape Town (Gasson et al.,
2018). The least common antibiotics prescribed across all the clinics which accounted for
0.25% (n=1) were mostly combination of antibiotics such as amoxicillin and chloramphenicol,
ceftriaxone and amoxicillin, ceftriaxone, metronidazole and doxycycline, cephalexin,
flucloxacillin and metronidazole, a combination of cefazolin, azithromycin and metronidazole
and phenoxymethylpenicillin and ceftriaxone. The combination of cefazolin, azithromycin and
metronidazole was prescribed for vaginal discharge syndrome which is not in line the PHC

EDL and cefazolin is not on the PHC EDL. The other unusual combinations of antibiotics were
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for patients that had multiple conditions such as urinary tract infections together with upper
respiratory tract infections. The three most common antibiotics prescribed at each clinic can be

seen in Table 4.3.

Table 4.3.The three most common antibiotics used in each clinic

Clinic Most common antibiotics Antibiotic used in clinic (%)
1. amoxicillin 4211
. 2. phenoxymethylpenicillin 15.79
Region A 3. ceftriaxone, azithromycin and metronidazole 13.16
Other 28.94
1. amoxicillin 24.14
2. ciprofloxacin 13.79
. 2. ceftriaxone, azithromycin and metronidazole 13.79
Region B 2. phenoxymethylpenicillin 13.79
3. flucloxacillin 10.34
Other 24.15
1. amoxicillin 52.38
2. ceftriaxone, azithromycin and metronidazole 15.48
Region C 3. ciprofloxacin 8.33
3. metronidazole 8.33
Other 15.48
1. amoxicillin 48.28
; 2. phenoxymethylpenicillin 17.24
RELN D 3. flucloxacillin 8.62
Other 25.86
1. ceftriaxone, azithromycin and metronidazole 39.13
Redion E 2. amoxicillin 28.26
egron 3. phenoxymethylpenicillin 10.87
Other 21.74
1. amoxicillin 40.86
. 2. ceftriaxone, azithromycin and metronidazole 17.20
Region F 3. phenoxymethylpenicillin 11.83
Other 30.11
1. Amoxicillin 70.00
. 2. trimethoprim/sulfamethoxazole 10.00
Region G 2. co-amoxyclav 10.00
2. phenoxymethylpenicillin 10.00

Amoxicillin was the most common antibiotic seen in the prescriptions at the clinics in region
A (42.11%), region B (24.14%), region C (52.38%), region D (48.28), region F (40.86%) and
region G (70.00%). The retrospective review period of prescriptions was during the winter
months in South Africa and a study by Kontarakis et al. (2011) states that there are seasonal
variations in antibiotic prescribing with the number of antibiotics prescribed increasing during
the winter months for respiratory tract infections; hence amoxicillin was a common antibiotic
prescribed across six of the seven clinics. The clinic in region E had a combination of
antibiotics ceftriaxone, azithromycin and metronidazole that was the most prescribed at the
clinic (39.19%). The ceftriaxone, azithromycin and metronidazole combination was the third
most prescribed antibiotics in region A (13.16%) and in region B (13.79%) while this
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combination was the second most prescribed in region C (15.48%) and in region F (17.20%).
The clinics in regions A-F all have this antibiotic combination in the top three most common
antibiotics prescribed at the clinics, indicating that patients presenting with sexually transmitted
infections are common at the majority of the PHC clinics. Half a million young people were treated
for sexually transmitted infections over a period over two years in Gauteng (Nyoka, 2017). The high
rates of sexually transmitted infections at the PHC clinics could also be attributed to the high
levels of migration to Johannesburg in search of better job prospects as all of the clinics visited
were in developed areas (Johnson et al.,, 2005). In the ceftriaxone, azithromycin and
metronidazole combination, the ceftriaxone needs to be administered intramuscularly which
requires trained administrators as viruses such as hepatitis and HIV may be transmitted through
the use of needles. If an injection is administered incorrectly it can also cause severe nerve
damage in patients (Pavin et al., 2003). Other popular antibiotics that were in the top three most
prescribed antibiotics at some of the clinics in each region included antibiotics like

phenoxymethylpenicillin which is commonly used against tonsillitis and pharyngitis.

It was noticed on prescriptions that when patients presented with symptoms of TB, amoxicillin
was prescribed in the meantime while awaiting GeneXpert results. The patient had their sputum
collected for GeneXpert testing (a test used to detect tuberculosis and rifampicin resistance),
however, although TB was presumed in the patient an alternate diagnosis such as bronchitis,
acute viral rhinitis and cough was stated on the prescription and an antibiotic was prescribed.
This is confirmed by the study conducted by Neshati et al. (2018) where the majority of TB
patients were treated for alternative diagnoses such as a common cold, bronchitis or
pharyngitis. This is incorrect because viral infections and the presence of a cough in patients
does not necessitate antibiotic particularly amoxicillin use in the meantime while waiting for
GeneXpert results. According to the National TB Management Guidelines a person suspected
of having TB should have their sputum sample collected for GeneXpert testing, if the results
are negative and if the patient is HIV negative an antibiotic should be prescribed for the patient,
and the patient should be reassessed after one week. Considering the National TB management
Guidelines there is no indication for an antibiotic to be administered to the patient while waiting
for the GeneXpert results which take about 48 hours (NDoH, 2014). These practices increase
antibiotic resistance in South Africa. Further research needs to be done to understand the
rationale as why this practice occurs in PHC clinics.
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Even though TB is a universal health challenge, South Africa has a high burden of patients
afflicted by TB, thus the PHC nurses should consider TB as a presumptive diagnosis. It has
been stated that the prevention of TB has been a neglected aspect of TB control (Churchyard
et al., 2014). The strategies highlighted in the National TB Management Guidelines focus on
prevention and includes factors like early diagnosis of TB and early initiation of treatment
amongst other factors (NDoH, 2014). A study conducted in South Africa showed that 69.00%
of early deaths in patients on antiretrovirals were associated with undiagnosed TB (Wong et
al., 2012). Thus, it is very important that every patient that enters the PHC clinic regardless of
their concern should be screened for TB and not only patients that complain of respiratory

symptoms and are HIV positive (McCreesh et al., 2016).

4.3 Screening patients at PHC clinics for TB

A study conducted by Daniels et al. (2019) in various countries including South Africa found
that three classes of medications were prescribed for patients who presented with a classic TB
case. The medications prescribed for patients suspected to have TB included broad-spectrum
antibiotics, fluoroguinolone antibiotics and steroids. These medications can be harmful for the
patient and are unnecessary and may mask TB symptoms which will further delay diagnosis.
As patients that present with respiratory tract infections have some symptoms that coincide
with some of the symptoms of TB, it is important to differentiate between TB and other
respiratory infections as TB is an infectious disease that is commonly subjected to diagnostic
errors by healthcare professionals. This should be avoided as a missed or delayed TB diagnosis
can affect the patient and the community adversely. A research article by Neshati et al. (2018)
states that numerous recently conducted studies demonstrate that a TB diagnosis is subject to
substantial errors which include diagnostic errors such as over and under diagnosing TB.
Missed or delayed TB diagnosis can be disastrous as it not only affects the patient but the
community may be affected through delayed treatment as there is an increased period of
infectivity which leads to an increased transmission of disease, and increased medical costs if

the patient develops multidrug resistant TB and mortality in some cases (Neshati et al., 2018).

Some of the PHC clinics visited in this study used a TB screening tool which is a checklist that
the PHC nurses used to determine if the patients had any symptoms of TB. The four symptoms

of TB on the checklist used as a screening tool are: a cough for more than two weeks or any
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duration if the patient is HIV positive, unexplained weight loss of 1.50kg in a month, drenching
night sweats and persistent fever for two or more weeks. The checklists were stamped on the
prescriptions in some of the clinics visited, while some clinics like the clinic in region D did
not have the TB screening stamp on the prescriptions. Table 4.4 demonstrates the total number
of prescriptions analysed at each clinic and how many patients’ prescriptions had the TB
screening stamp on them as well how many sputum samples from each clinic were sent for

GeneXpert testing.

Table 4.4.Table depicting number of sputum samples sent for GeneXpert testing and number
of patients that were screened for TB

Number of patients
that the nurses
- Number of scripts at Number of sputum checked for TB using
Clinic the clinic samples taken for TB a TB symptom
GeneXpert n (%) checklist and was
recorded on the
prescription n (%)
Region A 76 1 (1.32%) 57 (75.00%)
Region B 29 2 (6.90%) 27 (93.10%)
Region C 84 1 (1.19%) 2 (2.38%)
Region D 58 1 (1.72%) 0 (0.00%)
Region E 46 1(2.17%) 41 (89.13%)
Region F 93 0 (0.00%) 1 (1.08%)
Region G 10 0 (0.00%) 6 (60.00%)
Total 396 6 (1.52%) 134 (33.84%)

The clinic in region B had the highest percentage of patients screened for TB, with the TB
screening tool recorded on the prescriptions (93.10%; n=27). The clinic in region C only had
2.38% (n=2) while the clinic in region F had 1.08% (n=1) of prescriptions that had a TB
screening tool stamped on them which indicated that TB screening was done for those patients.
Overall, across all clinics only 1.52% (n=6) of patients had sputum samples taken for
GeneXpert testing while only 33.84% (n=134) of patients had records of TB screenings done
on the patient prescriptions.

From the results obtained only a few patients were screened for TB and had this screening
recorded on the prescription. It is not known if the PHC nurses did screen the patients for TB
and requested sputum samples for GeneXpert testing but recorded it elsewhere and not on the
patient prescription. Nurses should also bear in mind when writing notes to ensure that the

notes are detailed enough and have the relevant information in one place so if the patient comes
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back to the clinic their colleague treating the patient has the full patient history including the
tests that were conducted with the relevant results. In a study conducted by Christian et al.
(2018) at PHC clinics in the Western Cape and the Eastern Cape, even though TB sputum tests
were conducted in 84.00% of visits, the authors still suggest that there is room for improvement
therefore much more needs to be done at the PHC clinics within the City of Johannesburg in
terms of TB screening, the recording of TB screening and the collection of sputum samples for

GeneXpert testing.

When the nurse checks if the patient has any of the four main symptoms of TB, if the patient
has even one symptom of TB the patient should have sputum samples sent for GeneXpert
testing (Black, 2013). This, however, cannot be done in South Africa due to the cost of the test
instead the TB symptom should be investigated appropriately. A study conducted by Neshati
et al. (2018) in Iran, demonstrated that one of the most common type of errors in the diagnosis
of TB made by healthcare professionals was failure to take a complete history and physical
examination of the patient. A study conducted by Christian et al. (2018) in South Africa found
that the PHC nurses most frequently asked patients about their history of coughing which
implied that the PHC nurses relied solely on this one symptom of TB in order to determine if
the patient should have their sputum sent for testing. The study also found that less than 50.00%
of the patients that visited the PHC had physical examinations linked to TB screening done
(Christian et al., 2018).

Patients with active, multidrug resistant TB can infect large numbers of individuals who are
HIV positive which can lead to significant outbreaks of multidrug resistant TB which has high
fatality rates and therefore prevention is the crucial to successful multidrug resistant TB control
(NDoH, 2014). Failure to complete a full course of TB treatment encourages the development
of multidrug resistant TB which is difficult and costly to treat and has poorer outcomes in
patients (WHO, 2009).
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Chapter 5

Qualitative semi-structured interviews

This chapter provides the results obtained from the qualitative interviews and provides a
discussion on the opinions expressed in the interviews. This chapter highlights and explains
the four main themes identified in the qualitative interviews which are factors and challenges
that influence antibiotic prescribing, factors that contribute to antibiotic resistance in the PHC
clinics, strengths in antibiotic prescribing at the PHC clinics and improvements to antibiotic
prescribing. Furthermore, this chapter links the quantitative data to the qualitative data

obtained.

A total of eight interviews were conducted across all seven PHC clinics and the average time
for the interviews was around 37 minutes. The four main themes were identified by conducting

a thematic analysis and these themes and subthemes can be seen in Table 5.1.

Table 5.1.Themes and subthemes derived from the interviews

The themes determined from the qualitative assessment will be further elaborated on, with

subthemes expanded.
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5.1 Factors and challenges that influence antibiotic prescribing

Based on the quantitative data in obtained in objective 1 and 2, in order to determine the factors
and challenges that influence the PHC nurses when prescribing an antibiotic, three subthemes
emerged under this theme which are: patient related factors, prescriber related factors and

facility related factors.

51.1 Patient related factors
5.1.1.1 Language barriers

Patient related factors that influence and pose a challenge to the nurses when prescribing
antibiotics included patients faking symptoms in order to receive antibiotics, patients
demanding and expecting antibiotics as well as language barriers. The patients that utilise the
PHC clinics are not always South African patients and thus there may be language barriers

between the prescriber and the patient. This is depicted in the quotation that follows.

Participant F1 stated, “In this clinic the foreigners especially the Somalians they think we
do not hear their language sometimes when they tell the children eight, nine, ten years old
something. | write the word then if | get the ones that are coming from school that are South
African born that speak English I will ask them what is qufac In Somali? cough cough so
that means the mother has told the child because the child is with me you must cough and

you can see the child is forcing the cough.”

In South Africa alone there are 11 official languages, and this does not include the languages
spoken by the foreigners of the country which often use these PHC clinics. The healthcare
professional, which in many cases is a nurse, cannot know every spoken language. At the clinic
situated in region F as depicted in the above quotation, the prescriber did not understand the
language spoken in the above instance by the mother to the child who forces the child to cough
in order to receive an antibiotic as they perceive the nurse will prescribe an antibiotic because
the child is coughing. In a multilingual society, a key barrier that hinders effective
communication between the healthcare provider and the patient occurs when the healthcare

providers and the patients do not share the same first language. Participant F1 seemed frustrated
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with the patient, this is confirmed by Hussey (2012) as the author states that language barriers
make communication time consuming for prescribers which increases frustration levels and
decreases empathy. The language barrier or the patients’ level of literacy poses a threat that
may potentially be life-threatening to the patient as a result of misdiagnosis and
mismanagement of disease (Lesch, 2007). In order to address language barriers in the
healthcare sector, interpreters, who are often bilingual relatives such as children or non-medical
staff, are habitually called upon to help remove the language barrier. The quote above confirms
this as the PHC nurse in region F states that she often asks a child that speaks both languages
to help translate key words to her to facilitate patient interactions, however, using family
members, cleaners, other clinic staff or other patients as interpreters raises important ethical
dilemmas as it can sometimes violate patient confidentiality (Schlemmer and Mash, 2006;
Hussey, 2012).

5.1.1.2 Patients faking their symptoms

Another factor that challenges and influences prescribing is patients faking symptoms in order
to receive an antibiotic. This can also be seen in the quotation by participant F1 under section

5.1.1.1 above and is also stated by participant B1.

Participant B1 stated, “...so, what | do if a patient complains of PV (per vaginal)
discharge. I don't just say yes, PV discharge, for how long Carla? and an and and just give.
I want to see it. Coz (because) | know these people who just come to you and say stories
and you check, if you have eh eh uncomfortable discharge you'll have a panty liner or
something because obviously your panty would be very wet and and you don't want people
to see what's happening. There’s nothing, the panty is dry and this story is I just went to the
toilet but you journeyed from wherever to the clinic. So, in that journey they should at least
something even if it's not wet, I'll see a stain and you find that there’s absolutely nothing.

They just want it because they believe they're going to clean themselves.”

A study was conducted during the winter months in South Africa, where researchers sent
undercover patients who were not actually sick to private general practitioners and public
clinics stating that they have symptoms such as a cough and a cold that is getting better.
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Typically the “patients” were trained to state symptoms that would indicate acute bronchitis
which would not necessitate the use of antibiotics, however, three-quarters of patients that were
sent to doctors and clinics were prescribed antibiotics for no reason as the patients were just
pretending to be ill (van Dyk, 2019). In the above quotation the nurse confirms that patients’
fake symptoms in order to receive antibiotics, therefore, a thorough physical examination and
careful assessment of patient’s symptoms during the consultation should be considered before

prescribing antibiotics.

During the interviews a trend was noticed where prescribers mentioned female patients came
into the PHC clinics wanting metronidazole as they believed it helped clean their womb. This
is why female patients frequently came into the clinics complaining of vaginal discharge in
order to receive metronidazole. The prescribers, however, did not know if this myth was true

or not.

Participant C2 stated, “...most of them most of the people who come here patients that
come here to (inaudible) Flagyl (metronidazole) they say it cleans the womb or before they

go on period after they went on period, they demand Flagyl to clean the womb.”

Prescribers at the PHC clinics should be aware of the myths surrounding antibiotic use so they
can adequately educate patients and clarify any misunderstandings that the patient may have,
which may change the patients mind to receiving an antibiotic. Metronidazole is an antibiotic
and therefore, will only be effective in eradicating bacteria and cannot be used for other uses
such as cleaning the womb. The myth may have emerged from patients receiving
metronidazole in order to treat sexually transmitted infections according to the PHC STG
(NDoH, 2018). A participant also mentioned that when they did perform a physical
examination in patients and saw no indication for prescribing an antibiotic, the patient demands

an antibiotic as stated in the quote.
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Participant F1 mentioned the patient related factors which include, “I tell her if your child
is at school and the child vomited last night now you not sending him to school you coming
to the clinic but he hasn’t vomited this morning and he is, seven, eight years old if he vomits
with every vomit give him a glass of water but if it is three, four, five times then you come.
No! no! no! they want an antibiotic for the first vomit...the child is very sick, my children
are dangerous they don’t tell you my children are very sick they tell you my children are
dangerous that means they very sick, my child’s nose is raining, my child’s mouth is smiling
when its smelling smiling... | look into the throat | say mummy his throat is normal,
auscultate the chest, the chest is clear then you don’t give an antibiotic then she starts

fighting, screaming, shouting.”

The participant again reinforces language barriers between the patient and the healthcare
provider which can result in misunderstandings. Common words to describe patient symptoms
such as bad breath and a runny nose are miscommunicated, however, with time prescribers will
understand keywords in other languages. Although, the majority of the prescribers in the survey
disagreed or strongly disagreed that they feel pressure from patients to prescribe antibiotics,
and only few prescribers indicated that they often or always prescribe antibiotics when the
patient demands and expects an antibiotic. The patient fighting, screaming and shouting
demanding antibiotics may be a reason why they feel pressure to prescribe an antibiotic and
are forced to prescribe an antibiotic in order to avoid a commotion at the clinic, as the
retrospective review of prescriptions indicated that majority of the antibiotic prescribing was
incorrect. In a study conducted by Lum et al. (2018) in Australia, the general practitioners
interviewed indicated that patient expectations to receive antibiotics is one of the significant
challenges to prescribing. In the study a doctor spoke of “caving in” to patient expectations to
prescribe antibiotics as they were exhausted in trying to persuade the patient otherwise and
therefore just took the path met with the least resistance from the patient (Lum et al., 2018). In
South Africa, a study conducted at PHC clinics also demonstated high rates of unnecessary
antibiotic prescribing at these PHC clinics which were often associated with patient demands
for an antibiotic, however, the study indicated that although patient demands for an antibiotic
was an important factor it was not as significant as prescribers made it out to be (The Centre
for Health Policy, 2017). A study found that doctors that just started their career were less

successful managing patient expectation for an antibiotic while the more experienced doctors
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are more skilful in communicating with patients and could therefore diffuse emotional and
professionally awkward situations (Lum et al., 2018). The above participant had over 20 years
of experience yet was unable to communicate effectively with the patient. Managing patient
demands for an antibiotic is complex, as it is important for the prescriber to maintain the
patients trust therefore, well-honed strategies and advanced communication skills which may
include shared decision making is needed as communication skills training have been found to
significantly reduce antibiotic prescribing without adversely affecting patient outcomes.
Patients visiting the PHC clinics need more information on when to visit the PHC clinic and
what conditions necessitate the use of antibiotics as patients cannot be visiting the PHC clinic

and demand an antibiotic for a cough.

It is important for prescribers to determine the patients agenda for the consultation, this should
preferably be done at the beginning of the consultation and prescribers should not assume that

the patient expects an antibiotic (Lum et al., 2018).

Participant D1 indicated, “They Google their symptoms, come here and demand eh eh
antibiotic and when you refuse and explain to them that this condition does not warrant, and

they say Google says.”

Patients are taking more control of their health by using the internet to seek more information
related to illnesses and treatment (Dickerson et al., 2004). This is also depicted in the quotation
above. Just as some prescribers indicated that they use Google in the surveys for their learning
on antibiotics, patients also search the internet as a source of information regarding health. This
is also confirmed in a study conducted at CHC clinics and private general practice surgeries
where a provider stated “People today go googling things. At times they’ll be telling you,
“Sister, don’t you think I must get an antibiotic?” We will explain that this is viral. You don’t
need an antibiotic. You just need rest, fluids, take your Panado. Your cough mixture”
(Manderson, 2020). When patients search the internet, they may also fake symptoms to the
nurse based on the conditions they researched that require antibiotic treatment therefore

prescribers should be extra cautious when prescribing antibiotics in patients.
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Participant D1 stated, “yeah and politicians interfere a lot neh cause a patient will come in
demand an antibiotic and you say no your condition does not eh warrant me to give an
antibiotic and they go out to the whoever in the community and that person comes back to

say, why don't you give an antibiotic to this person?”

When prescribers do not prescribe antibiotics the patients usually go to a community leader
who is influential, who comes to the clinic and asks the nurse why they did not prescribe an
antibiotic, to which the nurse would just prescribe an antibiotic. This indicates that prescribers
do feel pressure to prescribe an antibiotic even though most of them disagreed to the statement
in the survey and even though most of the prescribers in the survey indicated that they were
confident that they use antibiotics optimally, they do give in to patients demands. This makes

patients lose trust in the prescriber.

5.1.2 Prescriber related factors
5.1.2.1 Patient history and symptoms

The prescribers ask the patients for a history and symptoms that they present with, which
influenced their decision to prescribe an antibiotic for the patient. Specific symptoms like fever

also influenced their decision to prescribe an antibiotic for the patient.

Participant C2 also stated, “We confirm (stutters) we confirm by few we take eh the
history subjective that and objective that so we can do a diagnose...normally let’s say its
upper respiratory tract infection we’ll ask for the duration, any fever accompanied? or any
TB contact if the patient let’s say it’s a respiratory patient whether the patient is asthmatic?

yeah this is the most specific questions.”

Participant E1 based their decision on these patient factors, “...if the patient has TB
symptoms or contacts, uhm if there’s any mental health conditions, if the patient is smoking,

drinking alcohol because those are also influencing the medication.”

Participant B1 stated, “And now they've developed a fever or an obvious infection that

need an antibiotic. [ will do that, gladly give it.”
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When determining if a patient requires an antibiotic, prescribers in South Africa as elsewhere
typically consider clinical signs and symptoms that the patient presents with. This is confirmed
in a study conducted by Manderson (2020) as the prescribing nurses and doctors in public
clinics described that their decision making for treatment was based on patient symptoms and
it was found in the study that specific variations in patients symptoms were considered to signal
bacterial infection for prescribers. In the study by Manderson (2020) specific symptoms such
as a bright red tympanic membrane in the ear, follicles and enlarged tonsils in the throat was
an indication for when an antibiotic should be prescribed. This also occurred in this study as

stated by participant F1.

Participant F1 stated “... it’s a streptococcal we know we know upper respiratory tract we
know respiratory tract infection is caused by streptococcus so when you look into the throat
you will know if that’s a (stutters) a tonsillitis upper respiratory tract infection but once it
has follicles than your treatment changes ...It’s because of the diagnosis what you see if I
look into your throat and its pink, its normal you don’t need an antibiotic. Now because we
don’t have vitamin C, | give them a packet of vitamin B because they sat here for so long
and they want something but if there’s like excoriated red you can see it’s a red throat the

person the patient is pyrexial then I will order the a a an antibiotic.

This was also noticed during the retrospective review of prescriptions as antibiotics were
prescribed for specific patient symptoms such as a fever. A study conducted in India also
demonstrated that patients often came to the clinics for symptoms such as a cough, vomiting,
fever and colds which do not require antibiotics for treatment (Nair et al., 2019). The PHC STG
states that a fever itself cannot be a diagnosis and an indication for an antibiotic to be prescribed
except in certain circumstances and the cause of the fever should be investigated as any
undiagnosed fever should not be treated with an antibiotic (NDoH, 2018). Specific symptoms
that are correct and are indicators for an infection such as those listed in the PHC STG can

assist prescribers when making a diagnosis and should be used as indicators for diagnosis.
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5.1.2.2 Patient expectations of prescribers

A challenge that influences prescribing is the patient’s expectations of the prescribers. This is
expressed in the quotation where prescribers cannot check resources online because patients
expect them to know everything.

Participant B1 said, “...but here you need to go to your cell phone in the middle of
consultation and not all the patients understand. They just think you have busy on
WhatsApp. Even if you say mummy, I'm just checking something. Just feel like you know

what you're supposed to be knowing everything that's wrong with them and all that.”

In the survey, the majority of the nurses indicated that antibiotic prescribing guidelines and
other resources were easily available at the clinic, but they may be online versions. The desk
copies of the PHC STGs that were available at the PHC clinics to the nurses were an older
version, hence some prescribers needing to access the newer online versions. Patients
misunderstand the prescriber when the prescriber is checking information on their phone and
feel like the prescriber is wasting time during the consultation by chatting instead of assisting
them. This may be why tablet or smartphone apps were never or rarely useful for the nurses for
that participated in the survey. The prescribers do not check the PHC STGs or the PHC clinical
guide app when prescribing leading to prescriptions being incorrect according to the PHC STGs
especially in clinics that do not have computers such as the clinic in region B so the latest
guidelines can only be accessed by the prescribers by using their cellphones. Attempts should
be made to ensure each PHC clinic consulting room has a computer so that the prescribers may
check resources without the patient knowing as there are many antibiotic related errors that

occurred at the PHC clinics.

Additionally, when resources are unavailable, the prescribing nurses should not be afraid to
consult another colleague. A study conducted stated that student or newly qualified nurses
found it difficult to ask for help as it may give the impression that they are not sufficiently

capable or felt ashamed to ask colleagues for help (Ketelaar et al., 2015).
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5.1.2.3 Clinic hopping

A challenge that prescribers have with patients is “clinic hopping” where they visit multiple
clinics when they do not feel better immediately instead of returning to the same clinic and
some patients complain that they do not have transport or money for transport to visit a CHC

clinic.

Participant E1 indicated, “One of the things that I’ve also find out, are that patients go
from clinic to clinic (laughs) and if this problem for example if | treat him and uhm his not
getting better he go to another clinic he go and so the patient is every time as a new client
by a different facility, instead of coming back so that we can uhm treat the problem. Uhm

that is my (laughs) opinion.”

A study by van Hecke et al. (2019) states that the prescribers which were primary care
clinicians in South Africa stated that they perceive patients tend to “clinic hop” in order to
obtain the antibiotics they want. At the South African PHC clinics, the study further states that
patients are rarely given follow up appointments to follow up on acute cases (van Hecke et al.,
2019). Patients want an instant cure, so they try the prescribed medicine for a day or two and
if this does not work, they go to some other doctor instead of following up and returning to see
the same prescriber (Kotwani et al., 2010). This was also done at the PHC clinics visited,
instead of patients visiting the same clinic over and over again if they do not feel better, the
patients go to a clinic where they know they will receive an antibiotic as they perceive an
antibiotic will result in a faster recovery rate. This increases frustration in prescribers who use
antibiotics rationally as this sends a mixed message to patients. At worst, this behaviour
encourages patients to perversely seek out prescribers or clinics where they know an antibiotic
will be prescribed (Lum et al., 2018). From the seven PHC clinics visited, only one PHC clinic
had an electronic prescribing system. The electronic prescribing system is aimed to be
implemented at all clinics and hospitals so that the health of patients can be tracked overtime
irrespective of which healthcare facility or provider they use (Hlabangane, 2015). This would
assist the PHC nurses by checking if the patient already consulted another health professional.
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5.1.2.4 Limited access to CHC clinics

The PHC nurses are often limited in the choices and are forced to make difficult decisions as

some patients are poor and cannot afford to come back to the clinic or visit a CHC clinic.

Participant D1 stated, “Patient refuses to go to CHC because the common problem when
you refer to CHC because we only have doctor once a week here. The common problem is

I don’t have money for transport to get to a CHC and it becomes difficult for me.”

On one hand patients visit multiple clinics to get an antibiotic while on the other hand patients
that visit the PHC clinics cannot always afford to visit the PHC clinic again or make their way
to a CHC clinic that they may be referred to as they cannot afford to pay for transport. A study
conducted by Anstey Watkins et al. (2019) studied the perceptions of antibiotic access and use
in the South African rural communities and it was found that the cost of public transport such
as using a local taxi from the village to the PHC clinics was a concern for the participants.
Women and children were frightened to walk to the clinics as they were afraid of being attacked
or being raped on the way. This type of social disorganization is not uncommon in South Africa.
In general, patients are most likely to receive an antibiotic prescription if they lived in a poor
community or if they travelled a long distance to access the PHC clinic as there were obvious
or assumed difficulties for them to return (Manderson, 2020). Most patients relied on free
antibiotic treatment from the PHC clinics, however, patients did buy over-the-counter
medication such as painkillers, cough syrups and anthelminthics while a minority of patients
consulted a doctor and paid for their antibiotics at the pharmacy and therefore valued the
medication they paid for and perceived it to be of a higher quality as compared to the free
medication received from the PHC clinics (Anstey Watkins et al., 2019). The prescribers also
prescribe medication as they feel that patients have usually tried symptomatic treatments before
visiting the clinic and because the patient spent money to come to the clinic and waited for a
consultation they have to prescribe something for the patient (Manderson, 2020). This was also
mentioned by participant F1 under section 5.1.2.1 patient history and symptoms where the
prescriber felt that they had to give the patient something such as a packet of vitamins even if
the patient was not sick as the patient wanted something from the prescriber as they waited for

a long period of time at the clinic.
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5.1.2.5 Uncertainty in prescribing

A factor that influences prescribing is the patient already taking multiple medications; the
prescriber would use their discretion and prescribe something for a shorter duration to increase
patient compliance to the antibiotic course. This is consistent with the results in the survey as
all the prescribers in the survey indicated that patients not finishing their course drives
resistance. Most of the prescriptions reviewed during the retrospective prescription analysis
had no drug-drug interactions, which may suggest that the patient’s medication history is
reviewed as the nurse knows the patient is taking multiple medication as indicated in the

quotation.

Participant C1 indicated, “Yeah, sometimes I it does, sometimes you find a patient is
taking a lot of treatment like different kinds of treatment and then that person already has a
burden of pills. So, when we look at that person condition like today, maybe his got an
infection and then you go for eh a shorter way so that this person can also tolerate the
antibiotics, especially you can also finishes the antibiotic the antibiotic that you are giving

them because now the person is having a lot of pills to take and now you adding another...”

Participant C2 further stated, “Normally if the patient present with different kinds of

conditions is eh antibiotic, we use a broad-spectrum antibiotic for such patients.”

Participant G1 stated their challenges as, “Uhm it’s very difficult when you have treated

the person, and then they come back with the very same eh problem.”

Participant B1 further stated, “Like we don't have the newest uhm EDL, we still have 2014
by the time we get this one that is currently in the...they would have published another
one... It is sometimes challenging; you'll find that there's a patient with multiple infections

and then you don’t know which one to prioritize.”

The prescribers have limited resources at the PHC clinics and do not have access to the latest
version of the PHC STGs at the clinics which can influence the way they prescribe. This could
be a reason as to why the antibiotic prescriptions were incorrect according to the PHC STG
even though all the prescribers indicated that they consulted the PHC STG in patients with no

bacterial culture information as is the case in patients that visit the PHC clinics. The same
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applies to the other resources such as the SAMF. The 2014 PHC STG is an outdated version
of the STG and should be replaced with the current version available as the PHC STGs are only
updated every couple of years. The operational managers at the clinics should follow up and
ensure that the latest versions are available in an attempt to minimise prescribing errors. A
prescriber also found prescribing for repeated infections challenging. When asked in the survey
if the nurse prescribers found antibiotic prescribing challenging, the majority of them disagreed
or strongly disagreed to the statement, yet in the interviews they stated that patients who
presented with multiple infections and patients who have recurring infections are found to be
challenging cases when prescribing antibiotics. Factors such as prescriber uncertainty on the
cause of infection and treatment outcome contribute to the increasingly dangerous use of
antibiotics (Manderson, 2020). When dealing with diagnostic uncertainty, prescribers often
prescribe antibiotics to cover themselves or to prevent secondary bacterial infections as the
PHC clinics do not have laboratory facilities available to confirm diagnosis and they rely on
their clinical judgement (Kotwani et al., 2010; Nair et al., 2019). In cases where prescribers are
unsure of antibiotic treatment for patients, the patients should either be seen by the doctor at
the PHC clinic or referred to a different level of care such as a CHC by following the referral

pathway.
5.1.2.6 Experience and prescribing

Another prescriber related factor that influences prescribing is the experience and confidence
gained, which decreases the amount of errors that the prescriber makes as compared to when

they just started prescribing.

Participant C2 also expressed, “Eh like prescribing sometimes you be prescribing maybe
underdosing or present the wrong antibiotic so now with more consultations the more | see
eh patients the more now, so I gain more confidence and experience...no sometimes we do
deviate from the guidelines but not for the (laughs) emotions maybe if the conditions the

patient has got two conditions maybe upper respiratory tract infections and otitis media it’s

not in the guidelines but that’s where we deviate.”

As the prescribing nurses gain more experience in the setting that they are working in by

encountering different cases, observing doctors and colleagues they alter prescribing behavior
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and learn from their mistakes. This could be why there were so many antibiotic errors at the
clinics as the nurses may be new to the PHC environment as observed in region D where student
nurses prescribed antibiotics. Nurses are often scared to overdose patients due to the adverse
effects and therefore underdose patients to be on the “safe” side, the prescriptions therefore had
more underdosing errors as compared to overdosing errors. At the PHC level, there is often a
severe shortage of doctors, as a result, the nurses prescribed antibiotics based on their past
experience observing doctors, as well as searching the internet for signs and symptoms the
patient presents with (Nair et al., 2019).

5.1.3 Facility related factors

There are a few factors in the facility that challenge and influence antibiotic prescribing at the
PHC clinics, some of the facility related factors that influence prescribing include technology

and a shortage of resources.

5.1.3.1 Technology

With regards to technology, participant E1 stated in the quotation.

Participant E1 stated, “Uhm we use the system of the facility or the company that does
work for COJ (City of Johannesburg), but if the uhm system is offline than we going using

our own network, our own phones and and data sometimes.”

Participant (P) D1 stated, “Always there's a problem with connecting connectivity if I may
put it that way.

Researcher (R): Ok

P: Yeah. Because the one that we trying so far is using our phones to obtain results via lab
track.

P: Itis, it is a limitation because now | want GeneXpert results or pap smear results and |
call the lab, forever engaged their lines so the alternative is to go on lab track and sometimes

I don't have data.”
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The PHC clinics differed in terms of infrastructure, as some clinics had computers and Wi-Fi
while others did not. At the PHC clinics that did have Wi-Fi, the participants stated that it did
not always work, and they often had to use their own data. In a study conducted by Anstey
Watkins et al. (2019) in South Africa, four nurses mentioned that they had to make calls at least
once a month for clinical emergencies and did this because they were concerned about the
patients wellbeing, however, they were not pleased that they had to use their own airtime in
order to make the calls. The PHC nurses had to use their own data if they were unsure of
treatment for which they were not reimbursed. This could be a reason why guidelines are not
checked since the latest versions were not available in a hardcopy on the desk but can be
accessed online. The PHC clinics that do have computers should have the nurses download the
latest versions of the guidelines available. The majority of the nurses that participated in the
survey indicated that interactive internet-based resources would improve their antibiotic
prescribing. A good and reliable Wi-Fi connection would be needed at the PHC clinics for this
and the eHealth@Joburg system to be implemented to decrease antibiotic prescribing errors
particularly incomplete prescription errors as seen in the retrospective review of prescriptions.
When launching the eHealth@Joburg electronic prescribing it was said that the system would
be connected by the wide-area network and in the event of power outages, the system would
be connected to generators, a solar energy system, an uninterrupted power supply system and
electrical reticulation, however, even though the clinic in region E has the electronic
prescribing system the participant reported to having to use their own data when there is a

power failure (Fourie, 2018).

5.1.3.2 Shortages of staff, medication and resources

Medication errors are caused by professional, managerial factors, work-related and lastly

personal factors (Dumo, 2012).

Participant B1 stated, “Sometimes like in the region you find that we are short staffed and

then we get somebody from another facility who comes here.”

Participant D1 stated, “It's depends. It depends on on the number of patients. Yeah. Some

you forget, here they are too many and you have to see all of them.”
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Shortages of staff, stock levels, not being able to take bacterial cultures, not having enough
time with each patient are factors that influenced the prescriber’s decision for an antibiotic, and
these are also challenges at the facility that prescribers face when prescribing antibiotics.
Patients that visit PHC clinics are expected to wait about three to four hours before they meet
a health professional. A patient expressed frustration with the quality of care at the PHC clinics
and attributed it to poor triaging, long queues prior to consultation, slow retrieval of patient
files, limited time spent in consultations, lack of medication available at the clinic (seen by the
patient as due to the failure of clinic staff to stock take), and poor management of staff time,
including times for breaks. In order to reduce the time spent at the clinic, patients particularly
women visited clinics where they knew they would have a satisfactory visit even if it meant
the clinic was not the nearest clinic from their home (Manderson, 2020). In another study
conducted in the Western Cape, providers complained that although the clinic complied with
the number of staff in accordance with the approved post lists, the number of staff at the clinic
was still not sufficient for the number of patients visiting the clinic. Service delivery at the
clinic was further compromised by staff absenteeism, leave and compulsory training (Scheffler
et al., 2015). A study was conducted by Dean et al. (2002) which analysed prescribing errors
in a hospital and working conditions such as insufficient staff and heavy workload were
identified as factors that contributed to medication errors. The prescribing nurses often have a
long queue of patients that they have to attend to and therefore spend limited time with each
patient during the consultation which may lead to them rushing, thus leading to the high number

of prescribing and omissions errors in prescriptions.

Participant B1 stated regarding stock shortages, “Although I cannot think from the top of
my head eh except for Bicillin (benzylpenicillin) we always had issues with Bicillin, eh |
can't remember from the top of my head which other antibiotics had problems with
sometimes you find that it's not depot’s problem, it's us who eh is under stocked and you
find that for that season, there is lot of those cases that need those eh kind of antibiotic. So

yes, we do sometimes have Bicillin definitely.”
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As seen in the quotation above, sometimes the staff at the PHC clinic make a mistake when
procuring stock for the clinic. Mismanagement in drug procurement procedures often result in
a delayed supply of medication leading to stock-outs often followed by oversupply of
medication. In some cases, the medication that is supplied is near-expiry and this leads to the
over prescription of antibiotics as prescribers may try to finish off the stock before expiry
(Kotwani et al., 2010). It is the responsibility of the PHC operational managers to monitor stock
levels and replenish medication in order to maintain minimum and maximum stock levels
(Muthathi et al., 2020).

The point of care tests would be useful in the PHC clinics particularly in low to middle income
countries such as in the South African healthcare context. The point of care tests may be useful
as broad-spectrum antibiotics are overused alongside the high risk of undertreating serious
bacterial infections such as TB, inadequate lab facilities present and shortages of highly skilled
staff at the PHC clinics. Clinicians who were either nurses or doctors at the PHC clinics in
South Africa reported that were only a few antibiotic classes available to choose from at their
clinics, antibiotics were often out of stock and because of budget constraints they were limited

special investigations for patients (van Hecke et al., 2019).

Participant G1 indicated, “Right now, we have uhm the uhm I’m not so sure about the
edition, but it’s older. We don’t have the latest edition, because ehh those editions should

be supplied by the employer.”

The above prescriber felt that it is the government’s duty to supply all the clinics with the latest
versions of the PHC STGs and it not her responsibility to ensure that she has the latest version
of the PHC STG. A reason why prescribers deviate from the guidelines includes them
substituting antibiotics with alternatives that are available at the clinics as stated in the

quotation.

Participant C2 stated, “...No it depends on the type of antibiotic actually some of the

antibiotics (stutters) there just no problem if we don’t have, we can substitute.”
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Drug shortages are associated with increased medication errors as prescribers may be
unfamiliar with alternative medications (Phuong et al., 2019). This may not occur at the PHC
clinics in South Africa as the medication is known by their generic names as stated in the PHC
EDL and STG instead of their brand names, however, an antibiotic maybe used as an alternative

because of its vast coverage against a variety of micro-organisms.

Participant F1 stated about cultures “...TB with them their sputum’s every sputum of a

patient that is symptomatic of TB they do send a culture.”

Participant F1 stated, “... at the end of the month | have to say how many did | screen

under five and over five and then I will show you the stamp and | will show you every

patient what is being done.”

In the interviews, participant F1 mentioned that they ask patients if they experienced any
symptoms of TB and if the patients had any positive symptoms, a sample of their sputum was
taken and sent for testing, however, the quantitative results show that this practice does not
occur at the clinic in region F as only a small percentage of patients had the TB checklist on
the prescription. Participant F1 showed both the stamp and another book where the information
on patients screened for TB was kept to the researcher which depicted that the TB checklist
was not on the patient prescription but in another book. In region D, the nurses checked the
patients for symptoms of TB themselves and this was not done in the vitals room by another
nurse but rather in the consulting room by the prescribing nurse, however, none of the
prescriptions had the TB checklist stamped on them.

5.2 Factors that contribute to antibiotic resistance in the PHC clinics
5.21 Patient related factors

Patient related factors that contribute to antibiotic resistance included buying antibiotics over-

the-counter, patient education, sharing medication and patient compliance.
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Participant Al stated, “They must stop abusing antibiotics like um most of the patients buy
antibiotics from the chemist which is wrong, the antibiotics you need to see a doctor and

prescribe.”

Although antibiotics are only available with a prescription in many countries such as South
Africa, they are often given to patients without a prescription across the world. The overall
global prevalence of dispensing antibiotics over-the-counter (without a prescription) in
community pharmacies is 62.00% (Auta et al., 2019). This practice is incorrect as is contributes
to antibiotic resistance patterns. Studies should be undertaken in South Africa to investigate

why this occurs.

Participant B1 stated,” Some of the patient who comes in demand antibiotics is because of
lack of knowledge. They just believe that everything with an antibiotic I’ll be ok... this one
will be consulting on their behalf and coming especially with chronic medication because
they have once been diagnosed with hypertension or antiretrovirals. So, this other patient
will come to this facility for this other person to take medication and they will receive at the

other facility for themselves. So that's what is currently happening.”

A survey conducted revealed that nearly half of parents tend to save leftover antibiotics
prescribed for their children while nearly three-quarters of those parents gave the excess
antibiotics to someone else without consulting a doctor (Dall, 2018). This indicates that the
parents do not ensure that the patient which is their child completes the antibiotic course.
Patients admitted to not finishing their prescribed antibiotics and indicated that they either
disposed their leftover antibiotics in the outdoor toilets, kept them for the next episode of illness
or shared the medication with neighbours and family members (Anstey Watkins et al., 2019).
Disposing of antibiotics in the toilet is harmful for the environment and can be accessed by

people who should not have access to the antibiotics including small children.
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Participant C1 expressed, “Then I think even the the frequency of the antibiotic sometimes
is can lead to that because now if | have to take it for now say like eh flucloxacillin have to
take it en Q QID (every six hours) and then that one four times it’s not really easy to take

those pills.”

Nurses perceive and are of the opinion that prescribing an antibiotic four times a day affects
patient compliance, however, in a study conducted in Norway there was overall good
compliance in treatment even with regimens of four doses per day and there was no significant
difference in patient compliance with a three doses a day regimen versus a four doses a day
regimen (Eide et al., 2012). This may, however, be different in South African patients. Patients
need to complete the course of antibiotics as prescribed in order to prevent resistance therefore
in a study conducted, the doctors prescribed antibiotics for three days so that the patient can
return for the follow up appointment (Nair et al., 2019). In South Africa, this may not work as
some patients cannot afford to visit the clinic on multiple occasions as they may need to take
off work for an additional day and patients may not return if they feel better which in turn
creates resistance in patients and therefore the PHC STGs should be followed for duration of

antibiotic therapy.

522 Prescriber related factors
5.2.2.1 Incorrect antibiotic prescribing practices

The nurses stated a few habits that were incorrect and can contribute to resistance. These errors

are depicted in the quotations.
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Participant Al stated, “I’ll give the antibiotic neh, for that cough which is, I’ll prescribe
antibiotic ahh Amoxil 1g (gram) TDS (every 8 hours) neh for five days.”

Participant F1 stated,” ...you will pick up a lot of this will come from experience where
you don’t have to resort to your protocol. In fact, I don’t know when last I used a protocol

must be over ten years ago I haven’t used it.”

Participant C1 said “...I think some other personnel they do under prescribed they dosage
specifically the dosage they | don't know whether they are scared to prescribe or what but

they kind of underdose those patients.”

Participant G1 said, “I feel guilty that I could have given this instead of this knowing very
well that what | gave was not gonna (going to) to help at all...I gave this and she was like

no you were supposed to give this and this and this and that. | was like you know what eh

This statement is consistent with the results of the survey as the majority of the nurses indicated
that inappropriate use of antibiotics is professionally unethical which is why the nurse
experiences guilt. The statement made by participant G1 depicts dissonance between the
knowledge of the prescriber and their prescribing practices. The prescriber knew that the
antibiotic would not help the patient, yet the antibiotic was prescribed and was aware that in
doing so a breach of best prescribing practice occurred. Self-acknowledgement of this
behaviour resulted in the prescriber feeling a range of emotions such as disappointment in
themselves, a sense of guilt as depicted in the quotation above and can also lead to feelings of
being manipulated as well as exhaustion. Participant G1 did identify the error made by her and
made a resolution to never repeat the mistake in the future, thus a lesson was learnt and a
change in practice has occurred, making such events less likely to occur in the future (Eldar,
2002).
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Prescriber related factors and practices that contribute to resistance includes incorrect
prescribing. Incorrect prescribing practices were noticed at almost all the clinics in the
retrospective analysis as antibiotics were being given for specific symptoms such as a cough
which does not necessitate antibiotic use but rather the cough should be investigated and if the
cough is due to pneumonia an antibiotic should be given. Other prescribing errors included
prescribers not referring to the guidelines because of experience, as well as underdosing
antibiotics. The prescriber that mentioned other personnel at the clinic underdose patients was
from region C and the antibiotic prescriptions analysed in region C did have a small percentage
of underdosing errors. The prescribers may find it difficult to correct other prescribers on their
prescribing errors as some nurses may take offence to it and they feel it is not their

responsibility to correct the errors of their colleagues as stated in the quotation.

Participant D1 (P) stated, “Some people take offence when you show them their mistakes

SO.

Researcher (R): So, it just depends on the person?

P: It depends on the person exactly.

R: Ok and ethically what do you think about that? Should you tell the person or not?

P: I think my supervisor has to not me, our boss.”

A study conducted in Spain depicted the attitude of external responsibility in primary care
physicians, this can also be seen in this study as well as in the survey most of the nurses agreed
that other nurses overprescribed antibiotics and this is mentioned again by participant C1 where
the participant mentioned other personnel underdose antibiotics, this is why feedback on
prescribing is important at these clinics so prescribers may become aware of their shortcomings
and take responsibility of their behaviour instead of passing the blame on colleagues and other
healthcare professionals (Vazquez-Lago et al., 2012). Guidelines are updated when new
scientific research becomes available including the development of new technologies in
treatment, diagnostic alternatives, or changes in values and preferences and therefore should
be consulted to familiarize oneself with the changes regardless of clinical experience (Vernooij
etal., 2014).
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523 Facility related factors

Facility related factors that contribute to resistance include facilities that readily prescribe
antibiotics as well as facilities not educating patients on antibiotic use as stated in the

quotations.

Participant B1 stated, “They'll even quote that such and such a clinic have been or this

province we’ll go there every year. They'll just give us.”

Participant D1 stated, “We've we got a health promoter he gives talks, but I've never heard

him giving talks about antibiotics.”

In the interview a prescriber stated that patients mentioned other clinics where they readily got
antibiotics from. The reasons why a facility prescribes antibiotics to patients even when it is
not needed should be investigated. The participant did not mention the name of the clinic due
to professional conduct, however, the prescribers at the clinic that readily prescribe antibiotics
to patients should not compromise their professional integrity and prescribe antibiotics without

reason in patients.

Participant D1 stated the health promoters give talks at the clinics but the talks may be on
prevention and managing conditions such as hypertension, diabetes, HIV and TB and has never
heard the health promoter talking to the patients about antibiotics. In the study by Anstey
Watkins et al. (2019), community members had limited understanding on antibiotics and
associated them with viral infections and the term antibiotic resistance was unfamiliar to all the
respondents. The people that had some understanding of antibiotics was due to their direct or
indirect experience due to pulmonary TB or using cotrimoxazole for HIV or Acquired Immune
Deficiency Syndrome (AIDS) infection. The treatment of TB, and the use of cotrimoxazole in
the prevention and treatment of opportunistic and HIV-related infections, involves long-term
antibiotic use. Thus, they have both become very much a part of the community’s lives
therefore peoples’ frame of reference around antibiotics usually came from their experience of

the TB epidemic which was prevalent in their locality (Anstey Watkins et al., 2019).
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5.3 Strengths in antibiotic prescribing at the PHC clinics

There are prescribers that prescribe antibiotics correctly, ethically and in accordance with the
guidelines, referring patients when they are unable to assist them, screening patients for TB

and providing alternatives.

53.1 Correct prescribing

There are nurses that are prescribing antibiotics correctly and in line with the guidelines across
all clinics as seen in the retrospective review as well as nurses in the surveys who indicated
that they did not give in to patients demands and only prescribed antibiotics when necessary.

Correct prescribing habits are stated in the quotations.

Participant G1 stated, “I I believe that it’s my duty or it’s my rule as a nurse that I must

read what had happened before, before starting with this consultation.”

A thorough patient history, completion of a prescription such as writing the diagnosis, dosage
of medication given, the interval the medication was given for is important. This information
should be taken and be recorded in detail in the patients records as nurses look at this before

starting the consultation which is correct practice.

Participant D1 expressed, “(sighs) I'm not sure because if it's beyond me | always refer

(inaudible) I don't take chances. I always refer if it's beyond me.”

It is important for prescribers to identify their limitations and if they are unable to provide a
service, are unsure and if anything falls outside their scope of practice to act in the patients’

best interest and refer the patient in order to avoid errors in prescribing.
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Participant E1 said, “We prescribe in line with the EDL we have quite a lot of uh prescribe
books (shows me the books), our adult PHC uhm this is primary clinical health care but we
use the EDL to to prescribe we use the IMCI (Integrated Management of Childhood IlIness)
uhm prescribed book for children under five we have a lot guidelines and protocols in

place...”

Although the nurse in region E indicated that many protocols and guidelines are in place at the
clinic, the clinic did have a few prescriptions that were incorrect according to the PHC STGs
which suggests that even though all protocols and guidelines may be available at the clinics

they may not be used by the prescribers.

5.3.2 Collaboration

The nurses at the PHC clinics collaborate with other clinics by borrowing stock and work in a

team with each other and the doctors that visit the facility. This is illustrated in the quotations.

Participant F1 said, “You know where I supposed to be ordering something eh but the aim
of it is the patient never leaves a clinic without an antibiotic if we do not have A we definitely
have B if we do not have A and B but we do have C. The patient will not leave without an

antibiotic.”

Participant C1 said, “And find out if they have some and then you just go and collect it for

the patient.”

Participant D1 stated, “l do get information in fact most often than not when | have a
problem | used to call the doctor she didn't mind yeah our female doctor | used to call her

on the phone and present the case to say | have one, two, three, four and then she'll say no

I’m coming on Thursday book the patient I’ll see her on Thursday yeah.”

When there is no stock of a particular medication at the PHC clinic, networks of an alternate
communication in order to overcome the problem were established at clinics by adopting a

borrowing system. This system is not one without flaws as borrowing of medication resulted
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in discrepancies in reporting stock shortages and only medication that was “unborrowable” was
reported, which disrupted the stock forecasting patterns at each facility and medication that
was borrowed was not returned (Hodes et al., 2017). The healthcare staff at the clinics in the
study by Hodes et al. (2017) would contact staff members from other clinics often via
WhatsApp when they experienced low levels of stock of a particular medicine and they often
had to use their own resources such as data, airtime and personal cell phones. Alternative
medication was given to patients and an effort was made to ensure that patients did not leave
the facility without the required medication. The nurses at the PHC clinics work around the
limited resources at the clinics. Another strength at the PHC clinics was that prescribers
collaborate with doctors. The doctors that visit the facilities provide support for the nurses,
reduce the workload and can be an important source of knowledge for the nurses. Health care
is defined as a multidisciplinary profession in which healthcare professionals such as doctors,
nurses and health professionals from different specialties must work, communicate and share
resources (Manser, 2009). Working in a team has many benefits including reducing the number

of medical errors that occur and improved health outcomes for the patient (Babiker et al., 2014).

Participant B1 said, “I had the same eh problem yesterday already... so I was just checking
eh all the patients if they were put on treatment and all that only to find that this patient went
home without proper medication for syphilis. The nurse didn't even see the results. So, when
I have realized that, | checked who saw the patient I called the the professional nurse in and
then showed them everything, and then eh discuss the patient what happened and all that
they obviously didn't see the results. Because we didn't have a hard copy it was recorded by
hand, they phoned the the lab to retrieve their results. So, we finally called patient to say
please come back to the clinic, there’s treatments that we didn't give you. Fortunately, the

patient was here today | saw the patient and then eh Bicillin was initiated today.”

If feedback is given and patient files are reviewed periodically, antibiotic as well as other
prescribing errors may be picked up, corrected and be prevented in the future. Participant B1
that participated in this interview was the operational manager at the clinic in region B and
prescribes at the clinic when there are short staffed at the clinic to ease the workload for the
other nurses. She works in collaboration with the nurses at the clinic to help improve antibiotic

prescribing by providing the nurses with feedback on their prescribing practices. This was done
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by auditing and reviewing patient files periodically and therefore, some of the antibiotic errors
made at the PHC clinic were corrected through this process. The participant in region D stated
that their supervisor did not review files but rather an external company comes and audits the
files at the PHC clinic. By auditing the files, the error was corrected, the patient was called
back to the clinic to receive the correct treatment resulting in the nurse becoming aware of the
error. A study was conducted to determine the impact prescription review and prescriber
feedback system had on prescribing practices at the PHC clinics in Malaysia and the results
determined that routine feedback effectively reduced prescribing errors (Lim et al., 2018). The
prescriptions in region B did have incorrect drug, incomplete prescription, drug-drug
interaction, underdosing and incorrect interval errors. The feedback and audit should perhaps
be given and done much more frequently. As the prescribing nurse that participated in the
interview is also an operational manager at the facility in region B there may also be bias in
some answers given by her during the interview. In the survey most of the nurses wanted more
feedback on their antibiotic selections which indicates the need for feedback to be given as the
existing audit and feedback system although it may still pick up errors at the clinic much more
feedback can be given to prescribers regarding their prescribing patterns such the most common

antibiotics prescribed and whether they adhere to guidelines.

5.3.3 Advancements

There have been advancements made at the PHC clinics. Some clinics such as the clinic in
region E now have computers, Wi-Fi and an electronic prescribing system which assists in

medication prescribing. This is seen in the quotation.
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Participant E1 stated, “We have a system the eHealth system so the eHealth system gives
us exactly what type of medication how many medication we prescribe for each patient and
it gives you the exact medication names and dosage and uhm how many days do you
prescribe... at uhm my training facility where I’ve come from the university we’ve done in
depth uhm studies uhm cultures is important uhm and then like the University Western Cape
they are specializing in pharmacology and dentist and nursing so we being exposed to all
those to be able to like today and I’'m to be able to make decern decisions with with
everything that I’'m doing and then continuous training to our facilities where I’'m currently

is where my manager is sending us regular for trainings

The PHC clinic, particularly the one in region E has made advancements in technology by
implementing the eHealth@Joburg system and sending the prescribing nurses for regular
training. Prescribers at the PHC clinics should be sent on training that is pertinent to them such
as training on methods and strategies to manage patient expectations for an antibiotic and
advanced communication in order to convey the prescribing decision clearly, confidently and
persuasively to patients in order to reduce inappropriate antibiotic prescribing (Lum et al.,
2018).

5.4 Improvements to antibiotic prescribing

The prescribers were asked for recommendations and improvements to be made at the PHC
clinics. Recommendations included education for both the prescriber and the patient and having
more resources available at the PHC clinics such as the taking of bacterial cultures for antibiotic
susceptibility testing.

541 Education

One way in which incorrect antibiotic prescriptions can be reduced at the PHC clinics is by
properly educating the patients who frequent them. Patients must be educated on the harms of
incorrect antibiotic use and by knowing this information they will ensure that they are only

prescribed antibiotics when needed.
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Participant F1 stated, “Education, if they can pump, pump their money into education it’s
going to make our lives very easy. The thing is because our patients are uninformed we do
not have somebody who is going to stand on a daily basis like, if you go now you gonna
(going to) get all the patients that are here this morning by 11 they are gone, so you need
somebody at that time you need somebody at 2pm you don’t get it at all not even once in

the morning. I try I try when I have time, but I cannot do it on a daily basis...”

The above quotation depicts that patients do not get education from a health promoter at the
clinic in region F. A report by Daviaud and Subedar (2012) states that in terms of staffing
norms at PHC clinics, the requirements for health promoters are that they should spend an
average of 18 hours a week per clinic but in clinics such as in region F, health education by a
health promoter is not even done once in the morning. The study by Manderson (2020) states
that the advice that is given by the prescribers to patients is pragmatic antibiotic related advice
such as: completing the course as prescribed; not sharing the prescribed medicine or using
someone else’s course of antibiotics, keep the syrups in the fridge or in a cool place once
reconstituted and out of reach from children. The primary purpose of such advice by prescribers
was to ensure patient adherence to antibiotic use through what prescribers characterised as
“fear” or “obligation”. In the public sector, the prescribers spend about five minutes with a
patient and therefore the prescribers emphasised that they had no time to properly educate
patients and just gave minimum information to patients and information such as antibiotic
resistance and self-care was not discussed (Manderson, 2020). Other suggestions on educating
patients included mass education campaigns by using advertisements in newspapers, television
and through pamphlets in multiple languages so that patients can understand the importance of
using antibiotics correctly and the disadvantages of incorrect use (Kotwani et al., 2010). When
the PHC nurses dispense antibiotics, the patient receives the antibiotic in a packet with the
name of the antibiotic as well as written and pictorial instructions for use. This does not mean
that patient understands that the prescribed drug is classified as an “antibiotic.” and therefore
the prescriber should let the patient know the medication is an antibiotic (Anstey Watkins et
al., 2019). The health promoters should be at all PHC clinics and should touch on a variety of

issues in the waiting areas including correct antibiotic use.
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In the surveys all the participants indicated more resources to educate patients would improve
their antibiotic prescribing. This is consistent with the quotation above. The patients being more
informed would result in a decrease in redundant antibiotics prescriptions at the PHC clinics
as patients would not demand antibiotics unnecessarily.

54.2 Resources at the PHC clinics

Resources are limited at the PHC clinics; however, existing resources should be maximised
through effective management and planning.

Participant C2 said, “I think we need to have clear guidelines in the facility and also to

have some in service trainings specifically pertaining to antibiotics.”

The participant above stated that the guidelines do not indicate what must be done if a patient
presents with two infections concurrently, and sometimes a patient may not fit into the
algorithm as presented in the guideline, therefore clearer and interactive-internet guidelines
would be valuable in such situations as well as training specifically related to antibiotic
prescribing would be valuable to them. This was also mentioned in the surveys where most
prescribers said they would value clearer guidelines in written form and on tablet and smart

phone apps to improve antibiotic prescribing.
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Participant G1 expressed, “We don’t get feedback from the doctors. Unless if there’s
something you know, it’s like when they are calling you to reprimand you... But you know
the positive feedback, like you know sister | received this child this and this and that, this is
what happened. We don’t get such rep... uhm feedback. Normally that feedback, we get that
from the patient when they come back for their return date. And then they’ll be like, sister
you know | went to south as you referred me and this is what happened, and this is what.
But we rarely get any feedback from the professionals... It would help! it would help!
Because sometimes you will give uh this kind of an antibiotic only to find out that this uh
infection is actually not responding to this antibiotic. So, taking cultures would be very!
very! eh useful in that case so that you don’t go there you know. It’s like you are blindfolded
you know! So at least when you are taking cultures you know that ok this patient I’ve taken
cultures and then the results are saying... and then this is what I must use and you not
wasting in that in that case you using antibiotics unnecessarily when on a patient that is not

even gonna (going to) respond.”

The nurse above also expressed that when the PHC guidelines are made, the nurses that are
working at the PHC clinics should be consulted for their input and special provisions should
be included in the guidelines as sometimes a patient may not fit into the algorithm presented in
the guidelines. The nurses are the ones at the clinics who encounter different cases and would
be able to provide valuable input to guide the authors of the PHC EDL and STGs.

When feedback is given to prescribers both positive and negative feedback should be given. A
study conducted by Harvard Business Review found that 57.00% of people preferred positive
and constructive feedback for recognition as this constructive feedback provides an opportunity
to learn, grow, helps people feel confident which in turns helps them to do a better job and feel
appreciated which makes them more motivated and engaged. It shows them that they are
supported, their efforts are recognised, and this can lead to better working relationships (Zenger
and Folkman, 2014)
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Participant B1 stated, “Uhm it will be eh an easy thing to have uhm a computer in front of
me as I'm diagnosing the patient, and this computer is linked to other facilities. So that |
know that Hamna, was not in another facility yesterday receiving the same treatment.
Because then it will assist us to know that you know, this level of antibiotics has already
been applied. Now | need to step up. So, | think if we can have that it will be very
important...the PHC training as | said, and continuous assessment of our professional nurses
is they are doing the right thing and in-service training... I think PHC training is a

requirement for each and every nurse who is in the primary health facility.”

The operational manager in region B indicated that PHC training is important for all the
professional nurses; however, the nurse in region B who was surveyed did not have the R.48
qualification. This shows that even though the operational manager thinks it is important it is
not implemented at the clinic. Much more needs to be done by managers to ensure that the
nurses have the required post-basic qualification for the PHC clinics as Daviaud and Subedar,
(2012) in their PHC staffing model assumed that all PHC clinics must have a PHC nurse. The
surveys indicated that only a minority of nurses had the required post-basic qualification which
could have led to the high numbers of prescriptions that were incorrect according to the

retrospective prescription review.

The electronic prescribing system that was supposed to be implemented in 2018, is still not
implemented at the PHC clinics, this system was supposed to link all the facilities together to

assist the nurses at the PHC clinics (Fourie, 2018).

Participant E1 stated, “In my experience since I’m here and started on eHealth there’s
limited uhm limited uhm information or guidance because for e.g. (example) myself | will
know that this is the type of medication | use but when I go into the prescription section of
the technology it asks you for diagnosis when you put in the diagnosis it doesn’t give you
the medication or the diagnosis is not there so this is something that we work on.”
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Even though the electronic prescribing system did decrease the number of errors in region E
and it is linked to other facilities that have the electronic prescribing system so that the nurses
can check if patients are frequenting multiple facilities for the same antibiotic treatment. There
are still improvements that can be made to the system before it is implemented at the other
PHC clinics. Suggestions need to be taken from the prescribing nurses that work daily on the
system as well as clinicians to add in alternative treatment options/indications on the system
that can still be correct for a prescribed medication as the nurse in the quotation stated the

options on the system are limited.

Participant D1 said, “...we only have doctor once a week here.”

The patients at the PHC clinics are not receiving optimal care by the nurses as there is a high
workload at these clinics and the doctor only frequented the clinic in region D once a week.
Staffing guidelines of the PHC clinics need to be revisited and should aim to include a doctor
more than once a week to assist nurses with complicated cases, if the nurses had the required
qualifications at the clinic they would be much more equipped to handle complex cases as the
PHC post-basic qualification provides nurses with additional skills required to work at the PHC

clinics.
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Chapter 6: General discussion and conclusion

The primary objective of the study was to determine antibiotic prescribing practices across the
seven PHC clinics chosen within the City of Johannesburg. It further aimed to determine factors
at the PHC clinics that contribute to the way antibiotics are prescribed as well as the attitudes
and perceptions of the prescribers towards antibiotics and if the prescribing practices of the

nurses at the PHC clinics contribute to antibiotic resistance in patients.

This chapter draws recommendations to improve antibiotic prescribing at the PHC clinics that
can be used by policy makers, discusses the strengths and limitations of the study, areas for

future studies and finally concludes the study.

6.1. Strengths of the study

This study, to our knowledge is the first mixed method study in South Africa to determine the
attitude, perceptions and practices of the nurses at the PHC clinics with regards to antibiotics
and can be used to guide and provide information for future antibiotic studies. This study
demonstrated amongst other things poor antibiotic adherence to the PHC guidelines, antibiotic
prescription errors as well as a qualitative component to provide an in-depth understanding of
the quantitative data. The methodology of this study was standardised and robust, with an
objective comparison of the retrospective prescriptions reviewed to current national guidelines
for PHC clinics.

6.2. Limitations of the study

The study is limited to public local government PHC clinics within the City of Johannesburg
Metropolitan Municipalities and does not include private and provincial PHC clinics in the
different municipalities in Gauteng. The sample size was small and therefore there was a low
response rate for objectives 1 and 3. A larger sample size would result in precise results. The
small sample size is a limitation to the study as logistic regression and p values could not be
calculated for objective 1. Due to the small sample size only two nurses were used to validate
the tools for objectives 1 and 3. There may be selection bias in the sampling methods used for
objectives 1 and 3 of the study as a result of the small sample size. Another limitation is that
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the study only evaluated prescribing data and clinical judgements and expertise were not
considered in this study. Prescriptions with no diagnosis stated on them were also included in
the study, even though these prescriptions were reviewed by a subject expert they may still be
subject to interpretation errors. The study also does not include antibiotics used
prophylactically or for the use of TB and only looked at acute antibiotic prescriptions it
therefore only gives us insight to one component of antibiotic use. In South Africa, prescribing
nurses are often under resourced and may only have certain types of antibiotics available at the
PHC clinic and are therefore forced to prescribe certain antibiotics thus also limiting the study.
There was a lack of research on the attitudes, perceptions and practices of public PHC nurses

in Gauteng to be used for comparison and drawing meaningful conclusions.

6.3. Recommendations and suggestions for PHC clinics to improve

antibiotic prescribing

The following recommendations were made by combining the participants responses in the
survey and the qualitative interviews, by the researcher reviewing the retrospective antibiotic
prescriptions and by suggestions made in literature. Additionally, recommendations were also
made based on what was observed at the clinics by the researcher.

6.3.1. There is a need for education for both the prescribers and the patients

For patients this can be achieved by dissemination of accurate, updated and correct educational
material which includes resources such as brochures and pamphlets in a variety of languages
handed out at the clinics as well as the health promoters at each clinic conducting talks
throughout the day on various health related topics such as antibiotic compliance, use,
resistance and symptoms that would not necessitate the use of antibiotics to reiterate the correct
use of antibiotics. The information can also be aired on television and radio so that the majority

of patients have access to basic information on antibiotics.

For prescribers this can be achieved by using the various educational resources that are
available and continuously updating their knowledge by reading and reviewing the latest
publications, journals, attending training courses and consultation with colleagues. The

prescribers may also learn about their prescribing practices if their prescribing practices are
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audited and feedback is given to them. Prescribers being educated, would result in the judicious

use of antibiotics.

6.3.2. There is a need for effective communication between the prescribers and

the patient

As South Africa is so diverse, there are a number of different languages spoken and therefore
the prescriber and the patient may not share the same first language which hinders effective
communication. Dissemination of information in various languages that is available in the
consulting room may assist prescribers. The use of pictures on medication packets can also be
used to increase patient compliance as pictures can be easily understood. The prescribers
should also attend various trainings that would aid in communication with patients to
effectively convey the message to the patient in a way that the patient will understand. Effective
communication between the prescriber and the patient creates trust, whereby the patient trusts
that the prescriber has their best interests in mind while treating them and this is crucial to curb

unnecessary antibiotic use and will improve antibiotic prescribing practices at the PHC clinics.

6.3.3. More resources need to available at the PHC clinics

The PHC clinics have limited resources available which hinder patient care. Staffing needs to
be improved by employing more healthcare professionals to ease the burden of the nurses so
that the nurses can spend an appropriate amount of time with each patient, this would also
decrease omission and other prescribing errors. The clinics needs to have enough medication
available as well as the latest editions of reference material for prescribers to use in order to
prescribe optimally. The prescribers at the clinic also need access to computers and Wi-Fi so
that the eHealth@Joburg prescribing system can be installed at all the clinics to track the
patient’s health history. Facilities such as microscopy, culture, sensitivity and point of care
testing are also lacking at the PHC clinics, however, implementation of these facilities at the

PHC clinics in South Africa is not financially feasible.

6.3.4. Clearer guidelines and policies to improve prescribing

Existing guidelines are not interactive and are not inclusive of the many different scenarios of

the patients that visit the PHC clinics. The algorithms may therefore need to be amended as
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nurses felt that some patients did not fit into the algorithms which left them confused on what
to do.

6.4. Areas for future study

This study only focused on the prescribing nurses at the PHC clinics, future studies should
consider all the healthcare professionals at the PHC clinics. Studies should be done on the
attitudes and perceptions of the healthcare professionals towards pharmacists assisting the
nurses at the PHC clinics. In order to combat antibiotic resistance future antibiotic studies
should include patients in order to determine their attitudes, perceptions and practices regarding
antibiotics as these also influence resistance. Future studies should include both provincial and
local PHC and CHC clinics in both rural and urban areas across South Africa to evaluate the
differences in these settings and if there are any differences in antibiotic prescribing,
perceptions, use and resources at these settings. Studies should also consider the use of
antibiotics prophylactically and for TB as well as prescribing according to clinical expertise.
Future antibiotic studies should also be conducted for a longer period of time preferably over
a year to determine seasonal variations in antibiotic prescribing in both acute and chronic
patients and could look at trends in antibiotic prescribing in patients of various age groups.
Future studies can also look at all antimicrobial prescribing patterns such as antifungals and
antivirals instead of just antibiotics. Antibiotic related studies conducted in the future can also
aim to identify deficiencies in the PHC STG guidelines and how these guidelines can be more

interactive and inclusive of the different patient scenarios that are presented at the PHC clinics.

6.5. Conclusion of the study

This study set out to determine the attitudes, perceptions and practices of the PHC nurses
towards antibiotic resistance. This was investigated by employing a survey, a retrospective

analysis of prescriptions and by conducting semi-structured qualitative interviews.

The results of the study confirmed some of the existing findings that have already been
established by previous research and draws some new insights. The study found that there are
gaps in the knowledge of the prescribers and many antibiotic related errors occur at the PHC

clinics including overdosing, underdosing, incorrect prescribing and incomplete prescription
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errors. The SAASP and the PHC STG guidelines are evidence-based and play an important
factor in reducing the number of antibiotic errors that occur in PHC clinics, however, these
guidelines are not adhered to by the prescribers. Prescribers have basic knowledge on antibiotic
resistance such as the overuse of antibiotics causes resistance; however, this knowledge is not
enough to curb antibiotic resistance at PHC clinics. There were differences in the errors made
at the clinics based on facility related factors such as the technology available for prescribers
at the clinics. The PHC clinics do have strengths as the prescribers try to educate patients and
work with the limited resources by using alternative antibiotics when there are medication
stockouts. The prescribers are limited at the PHC clinics as they cannot order CRP testing for
patients at the PHC facilities, not having enough time for each patient, not having the latest
PHC STG versions. There are gaps in the knowledge of both patients and prescribers which
can be substantially reduced as suggested by Gasson et al. (2018), by increasing the prescribers
access to the latest guidelines, smartphone applications and empowering pharmacists to act as
gatekeepers at the facilities to ensure that appropriate and correct prescribing of antibiotics

takes place thus reducing antibiotic resistance.
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Appendices

Appendix A: Map depicting the regions within the City of Johannesburg
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Appendix B: Permission to use tool

Re: Permission to use research tool for South African setting

@ Abbo, Lilian M. <LAbbo@med.miami.edu>
20/02/2019 21:58

To: Stephanie De Rapper Cc Hamna Hasan
i Abbo_MP KAP Survey...
POF 193.08 KB

Stephanie,

Thank you for your email

Attached is the survey tool we used ([ the paper was published a few years ago)
Kindly keep me updated on your progress!

Good luck to your student

Lilian Abbo, M.D. FIDSA

Chief Infection Control & Antimicrobial Stewardship
Jackson Health System

Associate Professor of Infectious Diseases
Department of Medicine & Miami Transplant Institute
University of Miami Miller School of Medicine

JHS Office: 305-585-7571

www . ugotabug.med.miami.edu

From: Elise Farley <elisefarley@gmail.com>

Sent: 03 May 2015 08:57 AM

To: Stephanie De Rapper <Stephanie.DeRapper@wits.ac.za>

Subject: Re: Permission Request: Antibiotic use and resistance: Knowledge, attitudes and
perceptions among primary care prescribers in South Africa

Dear Stephanie,
Yes that is fine and we are glad the tool will be useful.

If you do end up publishing anything can you reference our manuscript as the source of the
tool.

Thanks, Elise
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Appendix C: Survey on the attitude, perceptions and practices of nurses in
Primary Health Care (PHC) clinics within the City of Johannesburg District

in the management of antibiotic resistance.

UNIVERSITY OF THE

WITWATERSRANDé / AEATH SCNCE

JOHANNESBURG

WITS

PHARMACY

Encas & Growil Misdset

Dear Sir /Madam

Can you please take 10 minutes of your time and answer a few questions that will assist me in
completing my research project at the University of the Witwatersrand. The research projects
looks at the attitudes, perceptions and practices of nurses in Primary Health Care (PHC) clinics
within the City of Johannesburg district in the management of antibiotic resistance. The study

should be completed in December 2020. Your involvement would be greatly appreciated

Your participation in the survey is completely voluntary, and all your opinions will be kept
anonymous. You have the right not to participate in the survey. Completing the survey will be

regarded as informed consent to participate in this study.

For more information in this study please contact:

Hamna Hasan
0610644059
Hamnahasan 10@live.com

Stephanie de Rapper
0823104898
Stephanie.derapper@wits.ac.za

This survey is adapted and is a combination of 2 surveys, Survey 1 was found in the article,
“Nurse Practitioners’ Attitudes, Perceptions, and Knowledge About Antimicrobial
Stewardship” by Abbo et al., 2012. Survey 2 was found in the article,” Antibiotic Use and
Resistance: Knowledge, Attitudes and Perceptions Amongst Primary Care Prescribers in
South Africa.” by Farley et al., 2018.

Signature:
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UNIVERSITY OF THE \Q, ULTY C
WITWATERSRAND. ) /! HEALTH SCIENCES
[OHANNESBURG

NURSES’ ATTITUDES, PERCEPTIONS AND PRACTICES ABOUT ANTIBIOTIC
STEWARDSHIP SURVEY TOOL

PHC site:

Please answer the following questions in the spaces provided, circle or tick the most
appropriate options.

Thank you for your time.

Questions about you:

1. Please tell us your gender
O Female
O Male

2. Areyou a doctor or a nurse?
] Nurse
0 Doctor
0 Nurse clinician

3. Ifyou are a nurse/nurse clinician, do you have an R.48 license, please specify other
licenses that you have?
LI Yes
0 No
0 Other
If other, please specify the name of the license
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4. What duties do you perform in the PHC clinic?
O Prescribing
O Dispensing
[0 Counselling
O  All the above

5. How many years ago did you graduate from your area of speciality?
1

oooooood
o Uh WN

N/A
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Questions with regards to your perceptions and attitudes:

6. Tell us your perceptions on a scale from strongly disagree to strongly agree for each
of the following statements:

(D)
o
(@)
<
[B] (b}
28 8| = 3
c o O s 3 c
€S2 2| 3|5 | 2
bhAal o z | < )
Antibiotics are overused in South Africa O O O O O
Antibiotics are overused in my clinic O O O O O
Antibiotic resistance is a significant problem in South
Africa . . . . .
Antibiotic resistance is not a significant problem at my
clinic - - - - -
New antibiotics will be developed in the future that O O O O O
will keep up with the problem of “resistance”
Inappropriate use of antibiotics causes antibiotic
resistance - - - - -
Strong knowledge of antibiotics is important to my
healthcare career - - - - -
| am confident that | use antibiotics optimally O O O O O
| overprescribe antibiotics O O O O O
Other nurses overprescribe antibiotics O O O O O
I would like more feedback on my antibiotic selections | [ O O O O
I would like more information on the appropriate use
of antibiotics. . . . . .
I am less likely to use restricted antibiotics if
Infectious Disease approval is required . . . . .
Patients not finishing their course of antibiotics drives
resistance. . . . . .
Lack of hand disinfection causes the spread of
antibiotic resistance. . . . . .
| feel pressure from patients to prescribe antibiotics. O O O O ]
Interactions with pharmaceutical representatives do
not influence my antibiotic selections. . . . . .
Inappropriate use of antibiotics is professionally
unethical . . . . .
Inappropriate use of antibiotics can harm patients O O O O O
The taking of cultures is important in antibiotic O O O O O
decision making.
| find prescribing antibiotics difficult O O O O O
| give in to patients demands to prescribe antibiotics. O O O O O
Antibiotic prescribing guidelines and other resources O O O O O
are easily available at my PHC clinic
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7. How do you select antibiotics in a patient with no culture information?
Please select one for each statement on a scale from never to always.

£

> | = <
b - () [ <
| 515 | & =2
=z x N n @) <

| start with broad-spectrum and tailor upon culture
results O O O O O
I base my decisions on the PHC clinic antibiogram O O O O O
| ask another nurse O O O O [l
| consult the PHC Standard Treatment Guidelines O O O O O
I use the same 1 or 2 antibiotics 0 0 0 0 0

8. If you prescribe antibiotics that are not absolutely necessary, what are some of the

reasons?
Please select one for each statement on a scale from never to always.

Antibiotics don’t need to be necessary. I just need to
think that they may help the patient.

Antibiotics don’t harm the patients if they aren’t
needed

Patients demands and expectation for antibiotics

The patient is ill or immunocompromised

Reassurance when using antibiotics even if it might
be the wrong one.

Treat colonisation to prevent infection

Not Applicable — I only prescribe antibiotics when
necessary

O |O] O[O0 O | O |Never

O O 0O |00 0 0O Rarely

O O] 0O |00 O | O [Sometimes
O O] 0O |[OE) O O |Often

O OO o0 o | Od Always

If other: please specify
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9. How useful are the following sources of information with respect to your learning
and education about antibiotics?
Please select one for each statement on a scale from never useful to always useful.

Never
Useful

Always

Useful

Antimicrobial stewardship programmes and
guidelines.

Antibiotic website

Consultation with colleagues.

South African Medicines Formulary (SAMF)

MIMS

Tablet or smartphone apps

Pharmaceutical representatives

Textbooks

Medical journal

PHC Essential Drug List and Standard Treatment
Guidelines

o) O oo oooooo) O

O O OO0 |000Oo0|00 0 Rarely

O OO0 OO |omig) O [Sometimes
O O] 0|0 |OoOOoio ;o) 0 |Often

Internet website

O O oo oogomo)d

Please specify internet website:

10. How much would you value the following resources to improve your antibiotic
prescribing on a scale from strongly disagree to strongly agree for each of the
following statements:

b}

o

o

<

>3 8 — >

25 5| £ s | 2

S S| 5|8 | S

HhAal 0o Zz | < D

Interactive internet-based sources O O O O O

Clearer guidelines for tablet or smartphone apps O O O O O

Clearer guidelines in written form O O O O O
Better access to diagnostic tests such as points of care

CRP tests. = = = = =

More resources to educate the patients O O O O O

More data on local antimicrobial resistance. O O O O O
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11. Please answer on a scale from always to never
Where: Always is 290%; Often is > 70%; sometimes is 50%; rarely is <30% and never

<10%

£
| > | B - SN
s S1E | &2
2 [0 N | O <
If a patient expects an antibiotic but you don’t
think it’s absolutely necessary, how often do you O O O U U
prescribe them
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Appendix D: Study information document

UNIVERSITY OF THE é % HULTY O
WITWATERSRAND. 8 2 HEALTH SCIENCES
OHANNESBURG |

WITS
PHARMACY

"
% st

1o b

STUDY INFORMATION DOCUMENT

Study title: The attitudes, perceptions and practices of nurses in Primary Health Care (PHC)

clinics within the City of Johannesburg district in the management of antibiotic resistance.

Dear Sir/Madam

Introduction:

I Hamna Hasan, am doing a research project on the attitudes, perceptions and practices of
nurses in Primary Health Care (PHC) and clinics within the City of Johannesburg district in
the management of antibiotic resistance. Research is a process used in seeking new knowledge.
In this study we want to learn the attitudes, perceptions and practices of nurses towards
antibiotics resistance as well as determine their antibiotic prescribing practices.

There is an increase in the number of micro-organisms becoming resistant to antimicrobials
worldwide. The problem is that no new antibiotics are being developed. We therefore need to
work in an antimicrobial stewardship team that is multidisciplinary to optimize the use of
antibiotics. In countries like the United States, Australia, France and many more around the
world a clinical pharmacist is part of the multidisciplinary antimicrobial stewardship team. In
South Africa although majority of the population use PHC clinics, they often have limited
resources, are underequipped and do not have multidisciplinary teams to combat antibiotic
resistance. There are a limited number of studies done about nurses and antibiotic stewardship
in South Africa. The existing policies that are in place in the hospitals are not working as

antibiotic resistance is increasing.

Invitation to Participate: Participation in this study is entirely voluntary. | would like to invite
you to participate in this research study.
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What is involved in the study?

Survey

The researcher will survey the nurses at seven randomly selected PHC clinics which are in
different regions within the City of Johannesburg (CoJ) district. These surveys will determine
the attitudes, perceptions and practices of nurses in the management of antibiotic resistance as

well as determine the prescribing practices in each PHC clinic.

The survey will be prepared using REDCap and the researcher will question each nurse and
record the answers. The survey consists of short multiple-choice questions and the survey will
only take 10 mins of your time to complete.

All completed surveys will be analysed using the tools on REDCap and Statistica.
Risks
There are no risks in participating in this study.

Benefits
You will be granted the opportunity to gain more knowledge about what other nurses’ opinions

are on antibiotic resistance.

Participation is voluntary

Your participation in this survey is completely voluntary, and all your opinions will be kept
anonymous. You have the right not to participate in this survey. Completing the survey will
be regarded as informed consent to participate in this study.

Confidentiality
Confidentiality will be maintained in this study. The survey does not require any personal
identifying information to be divulged.

Who has reviewed the study and given Ethical approval for this study?

This study has been sent to the Wits University Human Research Ethics Committee for
approval.

Approximate time that the study will be completed in

December 2020
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For more information or questions regarding the study, or if you would like to report any
problems, please contact:

Researcher: Hamna Hasan

0610644059

Hamnahasan 10@live.com

Supervisor: Stephanie De Rapper
0823104898

Stephanie.derapper@wits.ac.za

If you have any concern over the way the study is being conducted, please contact the
Chairperson of this Committee who is Professor Clement Penny, who may be contacted on

telephone number 011 717 2301, or by e-mail on Clement.Penny@wits.ac.za. The telephone

numbers for the Committee secretariat are 011 717 2700/1234 and the e-mail addresses are

Zanele.Ndlovu@wits.ac.za and Rhulani.Mukansi@wits.ac.za

Thank you for reading this Study Information Sheet.
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Appendix E: Participant informed consent form
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PARTICIPANT INFORMED CONSENT FORM

Research Project entitled: The attitudes, perceptions and practices of nurses in Primary
Health Care (PHC) clinics within the City of Johannesburg district in the management of

antibiotic resistance.

| hereby confirm that I have accurately read and understood the information sheet provided
by the researcher, and I understand that the following will be done:

1. 1 will participate in the study towards the research project.

2. | will remain anonymous.

3. 1'will be required to answer a survey about my attitudes, perceptions and practices of
nurses in Primary Health Care (PHC) clinics within the City of Johannesburg district
in the management of antibiotic resistance.

4. 1 will give my opinion when answering the questions in the survey.

5. I confirm that | have given consent freely and willingly and that I may withdraw at
any time during the study.

6. | confirm that | was given the opportunity to ask questions, and all the questions have
been answered to my satisfaction by the researcher.

* [ hereby agree that I understand the requirements of this project and am willing to

participate and provide feedback for research purposes.

Sign: Date:
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Appendix F: Retrospective prescription review data collection tool
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RETROSPECTIVE PRESCRIPTION REVIEW DATA COLLECTION TOOL

A
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Prescription/Patient confidentiality code:

Age of patient:

Study site:

Table 1: Overview of prescription: Errors per prescription
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Table 2: Overview of prescription: Antibiotic prescribing per visit
Comments

Date of visit

Diagnosis made by Nurse

Symptoms that aided in diagnosis

Number of antibiotics prescribed

Name of antibiotic/s prescribed

Were any samples taken to be cultured?

Were antibiotic susceptibility tests
done?

Findings of these tests?

Other
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Appendix G: Permission to use interview tool

-

From: "Skodvin, Brita" <brita.skodvin@helse-bergen.no>

Date: 03 May 2019 at 4:29:11 PM SAST

To: Stephanie De Rapper <Stephanie.DeRapper@wits.ac.za>

Cc: Hamna Hasan <1109367 @students.wits.ac.za>, Zelna Booth <zelna.booth@wits.ac.za>,
Rubina Shaikh <Rubina.Shaikh@wits.ac.za>

Subject: :5V: Permission Request: An antimicrobial stewardship program initiative: a
qualitative study on prescribing practices among hospital doctors

Dear Stephanie De Rapper,

Thank you for your request. Me and my institution would feel honoured if you would apply
the study guide we used in the study, “An antimicrobial stewardship program initiative: a
qualitative study on prescribing practices among hospital doctors”,

| wish you the best of luck with the work and hope that you will make the results from your
study available, as it would have been very interesting to read for s,

Kind regards,

Brita Skodvin

Consultant

Norwegian Advisory Unit for Antibiotic Use in Hospitals
+4791558715

www.antibiotika.no
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Appendix H: Interview Guide

The aim of this project of this study is to establish the attitudes, perceptions and practices of
nurses in PHC clinics in the management of antibiotic resistance. We want to further refine
the results from the survey and qualitatively determine the reasoning and circumstances
behind the quantitative results.

This interview tool is found in an article by Skodvin et al., 2015 titled, “An Antimicrobial
Stewardship Program Initiative: A Qualitative Study on Prescribing Practices Amongst
Hospital Doctors.”

General

e Have you had time to read the information letter?
e Do you have any questions to what | have just said?
e Could you please sign the consent form?

Thank you so much for participating in the interview
Demographics

e Can you tell me about your background? What | mean by this is your age, speciality,
working position, responsibilities, which clinics (s) did you work at and which
university did you attend?

Culture
Do you remember last time in the clinic the patient came in with “an infection”?

e Could you please describe how did you go about treating the patient? What did you

do?

e How did you apply diagnostic tools?

Let’s say the patient suffered from an infectious disease originating from a bacterial infection
such as Strep throat;

e How did you go about choosing antimicrobial (antibiotic) treatment with regards to
prescribing of antimicrobials (antibiotics)?

e Could you please tell me, when do you find antimicrobial (antibiotic) prescribing
difficult?

e What do you do when this happens?

e What role do other nurses, play for your prescribing of antimicrobials (antibiotics)?

Patient characteristics

e Do you think that the patient and the patient’s condition influences your prescribing,

and if so, in what way?
Emotions

e Could you please describe a situation where there was a discrepancy between the
antimicrobial (antibiotic) you should have prescribed and the one you actually
prescribed?

e Could you explain how that happened?

141



Education/knowledge
e How is the training in antimicrobial (antibiotic) prescribing at your clinic?
e What emphasis is there on antimicrobials (antibiotics) in your educational program?
e What or who have taught you what you know about antimicrobials (antibiotics)?
e How has increasing clinical experience altered your prescribing?
e What do you think of antimicrobial (antibiotic) guidelines?

Technology
e What role do electronic tools play when you are prescribing antimicrobials
(antibiotics)? For instance, do you use the web and apps?
e Are there any electronic solutions you miss when prescribing antimicrobials
(antibiotics)?
Structure
Is there anything about the way your clinic is organized that could facilitate the prescribing of
antimicrobials? With organization, | mean schedules, time, staff, medical records, charts and
SO on.
e Were there any stock limitations (during the retrospective study period) that could
have contributed to the patterns of antibiotics that were prescribed?
e How is your access to information and help when you need it? Is it easily available?
Politics
e What are your thoughts on antimicrobial (antibiotic) resistance?
Finally; having all the resources in world, if you were to give us some advice
e What measures do you think would be most useful in order to improve antimicrobial
(antibiotic) prescribing?
e s there anything else you would like to add before we finish?

Thank you for completing this interview
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Appendix I: Interview study information document
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WITWATERSRAND, N/

STUDY INFORMATION DOCUMENT

Study title: The attitudes, perceptions and practices of nurses in Primary Health Care (PHC)

clinics within the City of Johannesburg district in the management of antibiotic resistance.

Dear Sir/Madam

Introduction:

| Hamna Hasan, am doing a research project on the attitudes, perceptions and practices of
nurses in Primary Health Care (PHC) and clinics within the City of Johannesburg district in
the management of antibiotic resistance. Research is a process used in seeking new knowledge.
In this study we want to learn the attitudes, perceptions and practices of nurses towards
antibiotics resistance as well as determine their antibiotic prescribing practices.

There is an increase in the number of micro-organisms becoming resistant to antimicrobials
worldwide. The problem is that no new antibiotics are being developed. We therefore need to
work in an antimicrobial stewardship team that is multidisciplinary to optimize the use of
antibiotics. In countries like the United States, Australia, France and many more around the
world a clinical pharmacist is part of the multidisciplinary antimicrobial stewardship team. In
South Africa, although majority of the population use PHC clinics, they often have limited
resources, are underequipped and do not have multidisciplinary teams to combat antibiotic
resistance. There are a limited number of studies done about nurses and antibiotic stewardship
in South Africa. The existing policies that are in place in the hospitals are not working as

antibiotic resistance is increasing.

Invitation to Participate: Participation in this study is entirely voluntary. | would like to invite

you to participate in this research study.
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What is involved in the study?

Interview

The researcher will interview the nurses at each of the seven randomly selected PHC clinics
which are in different regions within the City of Johannesburg (CoJ) district. These interviews
will provide more insight and delve deeper regarding antimicrobial behaviors and attitudes in
the clinics as well determine the circumstances why some antimicrobials are prescribed. The
interviews will expand on the attitudes, perceptions and practices of nurses in the management
of antibiotic resistance as well as determine the rationale behind the prescribing practices,
antibiotic use, attitudes and perceptions in each PHC clinic based on results of the surveys.
The interview will be prepared using REDCap and a qualified interviewer or the researcher
being trained by a qualified interviewer will interview the nurses and record the answers on a
recording device so that the answers may be analysed qualitatively.

The interview consists of questions and will only take 30 mins of your time to complete.

All completed interviews will be analysed using MAXQDA.

Risks

There are no risks in participating in this study.

Benefits
You will be granted the opportunity to gain more knowledge about what other nurses’ opinions

are on antibiotic resistance.

Participation is voluntary
Your participation in this survey is completely voluntary, and all your opinions will be kept
anonymous. You have the right not to participate in this interview. Completing the interview

will be regarded as informed consent to participate in this study.
Confidentiality

Confidentiality will be maintained in this study. The interview does not require any personal

identifying information to be divulged.
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Who has reviewed the study and given Ethical approval for this study?

This study has been sent to the Wits University Human Research Ethics Committee for
approval.

Approximate time that the study will be completed in

December 2020

For more information or questions regarding the study, or if you would like to report any
problems, please contact:

Researcher: Hamna Hasan
0610644059

Hamnahasan 10@live.com

Supervisor: Stephanie De Rapper
0823104898

Stephanie.derapper@wits.ac.za

If you have any concern over the way the study is being conducted, please contact the
Chairperson of this Committee who is Professor Clement Penny, who may be contacted on
telephone number 011 717 2301, or by e-mail on Clement.Penny@wits.ac.za. The telephone

numbers for the Committee secretariat are 011 717 2700/1234 and the e-mail addresses are

Zanele.Ndlovu@wits.ac.za and Rhulani.Mukansi@wits.ac.za

Thank you for reading this Study Information Sheet.
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Appendix J: Participant informed consent form for the nurses participating

in the interview

UNIVERSITY OF THE g \Qh HCULTYOF
WITWATERSRAND, v/ () HEALTH SCIENCES
OHANNESBURG —

PARTICIPANT INFORMED CONSENT FORM

Research Project entitled: The attitudes, perceptions and practices of nurses in Primary
Health Care (PHC) clinics within the City of Johannesburg district in the management of

antibiotic resistance.

| hereby confirm that I have accurately read and understood the information sheet provided
by the researcher, and | understand that the following will be done:

1. 1 will participate in the study towards the research project.

2. 1 will remain anonymous.

3. 1'will be required to answer an interview about my attitudes, perceptions and
prescribing practices amongst other questions regarding antibiotic resistance and
antibiotic stewardship.

4. 1 will give my opinion when answering the questions in the interview.

5. I confirm that | have given consent freely and willingly and that I may withdraw at
any time during the study.

6. | confirm that | was given the opportunity to ask questions, and all the questions have
been answered to my satisfaction by the researcher.

* [ hereby agree that I understand the requirements of this project and am willing to

participate and provide feedback for research purposes.

Sign: Date:
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Appendix K: Participant informed consent form for recording the interview

UNIVERSITY OF THE Qi
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PARTICIPANT INFORMED CONSENT FORM- PERMISSION TO RECORD

INTERVIEW

Research Project entitled: The attitudes, perceptions and practices of nurses in Primary

Health Care (PHC) clinics within the City of Johannesburg district in the management of

antibiotic resistance.

| hereby confirm that I have accurately read and understood the information sheet provided

by the researcher, and I understand that the following will be done:

1.
2.

| will participate in the study towards the research project.

| understand that my responses will be kept strictly confidential. | understand that my
name will not be linked with the research materials and will not be identified or
identifiable in the report or reports that result from the research.

| agree for this interview to be recorded. | understand that the audio recording made of
this interview will be used only for analysis and that extracts from the interview, from
which I would not be personally identified, may be used in any conference
presentation, report or journal article developed as a result of the research and that the
researcher may use anonymous quotes in the research report. | understand that no
other use will be made of the recording without my written permission, and that no
one outside the research team will be allowed access to the original recording.

| agree that my anonymised data will be kept for future research purposes such as
publications related to this study after the completion of the study.

| confirm that | have given consent freely and willingly and that | may withdraw at
any time during the study.

I confirm that | was given the opportunity to ask questions, and all the questions have
been answered to my satisfaction by the researcher.

* [ hereby agree that I understand the requirements of this project and am willing to

participate and provide feedback for research purposes.

Sign:

Date:
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Appendix L: Approval letter from the National Department of Health

» wartd ciass African chy

JOHANNESBURG HEALTH DISTRICT

Enquites: Dr EM Ohaju

sl ool Tet 011 694 3888 Call 076 8831659
University of"l‘:e Witwatersrand __Emd g’__ thQag_ﬂle____za
po : Hilbrow GHC: Adminiskation Buiding
mapentAng Sty Avicn CrSmith Sv. & Kien Sveet
hamnahasan 10@}ive. com PmaeBagim e
South Affica, 2017

DRC Ref: 2019-03-001
Dear:Hamna Hasan

Title: The ottitudes, perceptions and practices of nurses in Primary Health Core (PHC) dinics
within the nnesburg District in the manogement of antibiotic resistance

Your application for Research Approval refers
The District Research Committee has reviewed your application. This letter serves in principle as
approval to access the Districts Health fadlities (mentioned below) for the above project subject to
following conditions:

* The fadlity to be visited: See attached list

e This facility will bevisited from 11/04/2019 to 11/04/2020

e The research can only commence after you submit an ethics clearance certificate from a

recognized institution.
* You will report to the Fadlity Manager before initiating the study.

Region | Regonal Health Manager Contact No. Cellphone
ABCEF | Ms Matlala 0114401259 082 3070267
D(LA) | BusiPhiri 011986-0164 | 082 4679386 |
G Ms. T Cebe khulu 0112139708 071 678 7561

The following conditions must be observed:
e Partidpants’ rights and confidentiaity will be maintained all the time.

* No resources (Financial, material and human resources) from the above fadlities will be used
for the study. Neither the District nor the facility will incur any additional cost for this study.

® The study will comply with Publicly Financed Research and Development Act, 2008 (Act 51 of
2008) and its related Regulations.

148



= Youwill submit a copy (electronic and hard copy) of vour final repers, I addition, wou will susmit
3 six-munthiy progress repost to the District Research Com mittea.
* Your supervisor and University of The Witwatersrang will ensure that these reparts are being

submitbzd timecusly to the District Research Committes.

# Tha Distrizt raust be acknowladzad Inall the reports publications generatad from the research
ang w ocopy of thess reports/publications must be submitted o the District Research

Comimitles,

W resarve our right te withdraw our aporowal, it vou breach any ef the conditions mentioned sbove,

Flease feel free to contoce uz, if vou have any further queries, Bn behalf of the Distric: Research
Committeo, wa would like te tkank vou far chansi nig cur District to conduct suck an important stucy.

CEErdE,

Y ol

B H
Chairp n! Digtrict Research Committes

Jnhahnusburg Health DHstrick
Date “/ﬂq‘)‘m}uj

A Mrs, orewane
Chief Dj r
Johanpieshurg Health District

Date: Illl k‘l\ NS

Iy

Dr R. Bismilla
Executive Directar
Joharnesburg Health District

ME;E./ J7,f°}}
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Appendix M: Ethics clearance certificate
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Office of the Deputy Vice-Chancellor (Research & Post Graduate Affairs)

Tk Ws 1 Hasan
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Lniversiby

E-mail: hamnshazar 1 0@ ve.com
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and =HREC -Mediza Research Dfficai@wiie ac.za=
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R
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H14/43 M2 H Hasan

HUMAN RESEARCH ETHICS COMMITTEE (MEDICAL)
CLEARAMCE CERTIFICATE NO. M130410

HAME: kg 4 Hzzar
{Frincipal Invastigator}
DEPARTMENT: Scheal of Tharapautbc Sciences

ez ment of Prarmacy snd PRarmzoniogy
Wedical Bohaol
Linversy

PROJECT TITLE: The att ludes, paroeptions and pracices a7 nursas in
prirary hasltth care clinizs [FHC] wiltin tha Gily of
Johanresourg District in management of entibinds

rasisisnee
DATE COMSIDERED: 201 304/26
DECISION: Approved unzendibanally
CONDITIONS:
SUPERVISOR: hlles 3 e Rapaer, R Shaikh and £ Booth
e T
APPROVED BY: { éf & f-,/ -
b A iy
Dr CB 2orny, Charporsbr-HREC (Medical)
e
DATE OF APPROVAL: sogoniy

This elearanas corlificate is walid for & gpears from date of appeoval. Exbension may be applied for

OECLARATION OF INVESTIGATORS

Tor b corrx gled o duplicate and ONE COPY returred Lo the Ruseach Office Zecrabay un the Sid Flec: Prhllis
| oas duilding. Farktown, Loversity of tha 'witwstersrand, Jonan TEEOUN].
Seanr Aully vndeslzamd {he coeeldions poclsr which |t are aulbodesl 0 Gany oal he abwwa-mantcned

reecoch and e undertoke o ensue complionee witl thess: condifions, Shouk: aoe deparlure be
crremplasd, rom the research protocol as approved, Lhe undecaks 1o suomi detalls o the Commitiea. |
ayred to submit a yearly progress regort “When & fundar requires annual re-corificslion. ihe agalzation daie
wlll b ane yaa afler e date wian the study was nitially res swed Inthis cass, De stuoy was initally reviswed
irn ﬁ.pril and will therafors szparts ane re-carbficstion wl be dus |3::1|I:,* v dhe montt of Apl eech e
Unrepored changes to the spplicstcs mey nvaliaaie the clearancs given by the HRED (Medizal).

Frircape Ir'-.-'f:::s'.igul:.lr._.ﬂ:lgii.;l.Jr-f_: Ltz

PLEASE QUOTE THE CLEARAMCE CERTIFICATE MUMBER IN ALL ENQUIRIES
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Appendix N: Ethics amendment approval
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Appendix O: Sample size

UNIVERSITY OF THE

WITWATERSRAND
JOHANNESBURG

NUMBER OF PRACTICING PHC NURSES AND AVERGAE NUMBER OF

The following data was used in order to obtain the sample size for objectives 1 and 3

(

| Qb HACULTY OF
\Jj K.HI\II‘H\(H\H\

DATA RECEIVED FROM DISTRICT:

ATTENDED PATIENTS
PER SITE SELECTED

Table 1: The number of practicing nurses per site selected

Number of PHC| Number of Number of Number of
Number of nurses at the | nurses that [PHC nurses at| nurses that
PHC nurses | clinics during | participated | the clinics | participated
. (data the period when| at each clinic| during the | ateach clinic
Region . .
received the surveys |for the survey| period when for the
from were conducted the interviews| interview
district) were
conducted
A 3 1 1 2 1
B 2 2 1 2 1
C 4 4 2 2 2
D 5 5 3 5 1
E 2 4 2 4 1
F 1 2 1 1 1
1 2 (were not PHC (1 2 (were not PHC 1
G : )
trained trained
Total 18 20 11 18 8

Table 2: The number of patients attended to per site selected

Number of scri

pts reviewed

Region Number of patients by the researcher
A 5310 6
B 2031 29
C 5900 84
D 4069 58
E 3200 46
= 6 500 93
G 715 10
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Appendix P: Covering letter for nurses at the PHC clinics




