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Abstract 

Emergency anaesthetic drugs, are life-saving drugs routinely prepared by the anaesthetist 

before the start of the operating list.  These drugs are discarded and a new batch of drugs is 

pre-prepared. Such pre-preparation has both advantages and disadvantages.   

The aim of this study was to describe the practice of anaesthetists at the University of the 

Witwatersrand’s academic training hospitals with regard to pre-preparation of emergency 

anaesthetic drugs, to describe the frequency of accidental drug administration and the 

degree of emergency drug contamination and wastage.  

Methods 

A questionnaire on the pre-preparation of emergency anaesthetic drugs was developed and 

distributed to members of the Department of Anaesthesiology at the three training 

hospitals of the University of the Witwatersrand. 

Results 

The total number of completed questionnaires was 194, giving a response rate of 88.5%. 

Eighty-four (43.30%) respondents always pre-prepare,101 (52.06%) only sometimes pre-

prepare, and eight(4.12%) do not pre-prepare emergency anaesthetic drugs at the start of 

the list. 

It has been observed that significantly fewer(34.82%) senior staff always pre-prepare 

emergency anaesthetic drugs compared to junior staff (58.11%) (p<0.001).Respondents 

with 0-2 years of experience pre-prepare emergency anaesthetic significantly more than 

respondents with six or more years of experience(p<0.001). 
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The choice of emergency anaesthetic drugs routinely pre-prepared is dependent on the 

type of patient and the nature of surgery: elective or emergency surgery. The results 

showed a significant difference between practice for elective and emergency surgery: a 

significantly higher number of respondents prepare for succinylcholine, ephedrine, 

phenylephrine and adrenaline (p=0.002, p=0.013, p=0.035 and p<0.001 respectively) for 

emergency surgery. The result for atropine was non-significant (p= 0.809). 

Conclusion 

The practice of anaesthetists at three of the hospitals varies according to professional 

grade, nature of surgery and the type of patient. For the type and nature of surgery, the 

results show that senior staff tend to pre-prepare drugs less frequently than junior staff. 

Departmental policy would assist to decrease the pre-preparation, and hence wasting of 

emergency anaesthetic drugs. It would also reduce the incidence of complications arising 

from their pre-preparation.  

Introduction of pre-filled syringes for the most commonly used emergency anaesthetic 

drugs would be recommended to also decrease drug administration error and drug 

wastage.   
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Chapter One                Overview of the research 

1.1 Introduction 

An assessment on the preoperative preparation of emergency anaesthetic drugs at three of 

the hospitals that comprise the University of the Witwatersrand’s training hospitals, namely 

Charlotte Maxeke Johannesburg Academic Hospital (CMJAH), Chris Hani Baragwanath 

Academic Hospital (CHBAH)and Helen Joseph Hospital (HJH), was performed. This was done 

in order to describe the specific practices of anaesthetists, and their opinions regarding pre-

preparation of emergency drugs as a source of drug administration error, contamination 

and wastage. This chapter provides an overview of the area that was studied and includes 

the background to the study; the problem statement: the aims and objectives: relevant 

definitions and a brief overview of methodology that was followed. 

1.2 Background 

Emergency anaesthetic drugs, such as adrenaline, ephedrine, succinylcholine, 

phenylephrine and atropine, are life-saving drugs routinely prepared by the anaesthetist 

before the start of the operating list. The most commonly pre-prepared anaesthetic 

emergency drugs are adrenaline, succinylcholine, atropine and phenylephrine(1, 2). 

Guidelines for the pre-preparation of emergency anaesthetic drugs have been published by 

the Royal Collage of Anaesthetists(3).This guideline recommends the following emergency 

drugs be pre-prepared, labeled and ready to use before any case: 

• Succinylcholine(100mg/2ml) 

• Atropine (1mg/ml)   
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The European Board of Anaesthesiology guideline for safe medication practice was recently 

updated. The recommendations were to clearly label all medication pre-prepared for 

anaesthesia and to use pre-filled syringe wherever possible in order to reduce the risk of 

drug administration errors. It is also suggested that drugs should be stored in a way that 

assists with drug identification. (4) 

Not many studies have surveyed the existence of guidelines for this purpose (1)and no 

South African protocol exists with regards to emergency anaesthetic drug pre-preparation. 

Such pre-preparation has both advantages and disadvantages. The advantages of pre-

preparation of these drugs are to save time in an emergency situation and are thus essential 

in certain theatres such as obstetric and paediatric theatres where physiological changes 

occur rapidly. 

The disadvantages of pre-preparation of these drugs are the risk of drug administration 

errors. A national survey (1) of the attitudes and practices of New Zealand anaesthetists 

with regard to emergency drug pre-preparation showed that 26% of respondents reported 

drug administration errors with pre-drawn emergency drugs. 

Another disadvantage of routine pre-preparation of emergency drugs is the risk of 

contamination, because pre-prepared drug solutions may be used for multi-dose 

administration and are no longer sterile once mixed. An Iranian study(5) conducted for the 

prevalence of multi-dose ampoule contamination by aerobic bacteria showed a 

contamination rate of 5.6%. The most frequently identified organisms were normal 

commensal flora. Unused drugs and wastage of these drugs is a further disadvantage of pre-

preparation of emergency drugs and is especially relevant in underdeveloped countries 
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because of financial limitations. A 2016 study conducted in New York (6)showed that 

preventable waste was generated more frequently compared to unavoidable waste. 

1.3 Problem statement 

The pre-preparation of emergency drugs is associated with: 

• the risk of accidental drug administration 

• the risk of drug contamination 

• drug and resource wastage. 

Charlotte Maxeke Johannesburg Academic Hospital, Chris Hani Baragwanath Academic 

Hospital and Helen Joseph Hospital are academic hospitals in the greater Johannesburg 

area. Doctors join these hospitals having received training in many other facilities and so 

practice with regard to pre-preparation of emergency drugs is expected to vary. In addition, 

doctors may pre-prepare drugs based on the level of experience rather than a set protocol. 

Practice may also vary depending on whether the patient is booked for elective or 

emergency surgery, and the type of patient, that is an adult, paediatric or obstetrics patient. 

1.4 Aims 

The aim of this study was to describe the practice of anaesthetists at three Johannesburg 

academic hospitals with regard to pre-preparation of emergency anaesthetic drugs, to 

describe the frequency of accidental drug administration and to describe the degree of 

emergency drug contamination and wastage.  
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1.5 Objectives 

The objectives of the study were to: 

• To describe the practice of anaesthetists regarding pre-preparation of 

emergency drugs in elective and emergency theatres 

• To describe which emergency anaesthetic drugs are pre-prepared 

• To describe the opinions of anaesthetists regarding pre-preparation of 

emergency drugs as a source of drug administration error, contamination and 

wastage 

• To compare demographics with emergency anaesthetic drug pre-preparation 

practices 

 

1.6 Research definitions 

Those subsequent definitions were used in the study 

Medical officer: a qualified doctor who does not have a formal postgraduate specialisation 

in the discipline in which he or she is working. 

Registrar: a doctor who is in the process of acquiring a specialist qualification endorsed by 

the Health Professions Council of South Africa (HPCSA). 

Consultant: a doctor who has a specialist qualification endorsed by the HPCSA. 

Anaesthetist: includes all staff administering anaesthesia. 
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Community service doctor: a doctor who is completing his/her community service as 

prescribed by the HPCSA prior to being granted full registration for independent practice. 

This doctor has completed two years internship, which is acknowledged as an extended 

period of training following graduation with a medical degree. 

Preventable anaesthetic drug waste: the prepared drug which is drawn up for the case but 

was not used for the patient(6). 

1.7 Study setting 

The study was conducted at the Departments of Anaesthesiology at three of the hospitals 

that comprise the University of the Witwatersrand’s training hospitals, namelyCMJAH, 

CHBAH and HJH. 

1.8 Ethical consideration 

The research protocol was submitted, and approval was obtained from the Human Research 

Ethics Committee (Medical), reference number: M160714 (Appendix 1) and permission to 

conduct the study was granted from the Graduate Studies Committee of the University of 

the Witwatersrand (WITS). Written consent from the Chief Operating Officers (CEO) of each 

of the academic hospitals was also given (Appendix 2, 3 and 4). The anaesthetic staff were 

invited to take part in the study. Completion of the questionnaire implied consent. 

1.9 Research methodology 

1.9.1 Study design 

This was a prospective, descriptive study design entailed the distribution of questionnaires 

on pre-preparation of emergency anaesthetic drugs to members of the Department of 

Anaesthesiology at three of the hospitals that comprise the University of the 

Witwatersrand’s training hospitals. 
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1.9.2 Study population 

The study population consisted of all anaesthetic department staff affiliated with the 

University of the Witwatersrand. The total number of staff who were eligible to participate 

was 219anaesthetists. This included doctors from the professional levels of consultant, 

senior registrar, junior registrar, medical officer and community services doctor. 

1.9.3 Study sample 

All doctors in the anaesthetic department were identified and eligible to participate. 

Inclusion and exclusion criteria 

Inclusion criteria 

All doctors working in the Department of Anaesthesiology affiliated to the University of the 

Witwatersrand are eligible to participate. 

Exclusion criteria 

Any member of the department who declined to participate was excluded. 

Any respondents who answered questionnaires in a contradictory manner. This will be 

further explained in chapter three. 

Interns were excluded as these doctors only rotate through the department for a two-

month period, with the focus being on training them to administer a basic, safe anaesthetic 

therefore, they do not have the knowledge or experience to complete the questionnaire. 
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1.9.4 Data Collection 

Data werecollected with the use of a self-administered questionnaire (Appendix 6). 

Self-administered questionnaire (Appendix 6) 

In order to develop a questionnaire that would accurately assess emergency anaesthetic 

drugs pre-preparation a review of the literature was done. The questionnaires from three 

studies served as foundations for the questionnaire. Permission to use the questionnaires 

was obtained from Dr Oswal (7). In order to ensure content and face validity the 

questionnaire was validated by three consultants from the Department of Anaesthesiology, 

University of the Witwatersrand. The questionnaire contains four categories, with a total of 

19 questions. The four categories include demographics, departmental policies regarding 

emergency drug pre-preparation, emergency drug pre-preparation practices and frequency 

of use, and complications of emergency anaesthetic drug preparation. This included 

questions on drug administration errors, contamination and wastage. 

Questionnaire distribution 

Once approval to conduct the study was obtained from the Human Research Ethics 

Committee (Medical), the Graduate Studies Committee of the University of the 

Witwatersrand, and the respective hospital CEO’s, consent was requested from the heads of 

the anaesthetic departments in the participating hospitals. An indication of appropriate 

times to approach these doctors was sought, e.g. departmental meetings and in 

departmental tea-rooms, where the questionnaires (Appendix 6) together with the 

information letter (Appendix 5) was distributed. Questionnaires were collected by the 

researcher at the end of these meetings and placed into a sealed box. The contact details of 

the researcher were available to participants should any queries arise.  
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1.9.5 Data Analysis 

An electronic spread sheet (Microsoft Excel 2010 ®) was used to capture data collected from 

completed questionnaires. For statistical analysis data were analysed using IBM SPSS 

software package (version 20.0). Qualitative data were described using number and 

percent. Percentage and frequencies were computed for categorical variables. Comparisons 

between demographics and practice were made using Chi-squared tests. Monte Carlo 

correction test were used for correction for Chi-squared tests. A p-value of less than 0.05 

was considered to be statistically significant. 

1.10 Significance of the study 

The study aims to describe the practices and opinions relating to pre-preparation of 

emergency anaesthetic drugs among anaesthetists working at the University of the 

Witwatersrand′s training hospitals. With this information, protocols for the pre-preparation 

of emergency drugs can be developed with the view to reduce wastage but simultaneously 

ensure patient safety. 

1.11 Validity and reliability 

Validity and reliability were ensured and will be detailed in chapter three.  

1.12 Project outline 

The study is presented as follows:  

In chapter one an overview of the study was provided. A review of the relevant literature is 

presented in chapter two. Chapter three describes the research methodology in detail. The 
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results and a discussion thereof are presented in chapter four. In chapter five a summary, 

limitations, recommendations and conclusions from the study is discussed. 

1.13 Summary 

In this chapter an overview of the study has been given. It has described the background; 

problem statement; aims and objectives; the research design and methodology; importance 

of the study and ethical considerations. In the next chapter a review of the literature related 

to the topic under research is presented. 
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Chapter Two                                            Literature Review 

1.14 Introduction 

Emergency anaesthetic drugs, such as adrenaline, ephedrine, succinylcholine, 

phenylephrine and atropine are life-saving drugs and are considered necessary preparation 

before the start of the operating list. The purpose of the literature review is to explore the 

factors that influence anaesthetic practice and to examine published guidelines on pre-

preparation of emergency anaesthetic drugs. In addition, both the advantages and 

disadvantages of emergency anaesthetic drug preparation will be discussed.  

Anaesthetic practice with regards to pre-preparation of emergency anaesthetic drugs varies 

with years of experiences, the nature of the surgery, that is emergency or elective surgery, 

as well as the patient profile. These factors will be discussed. In addition, the location in 

which surgery occurs may influence the decision to pre-prepare emergency anaesthetic 

drugs and this will also be discussed. 

Guidelines for the pre-preparation of emergency anaesthetic drugs have been published by 

the Royal Collage of Anaesthetists (3) and these will be reviewed. Local guidelines, however, 

have not been formulated.  

The pre-preparation of emergency anaesthetic drugs comes with many advantages. The 

ability to save time in an emergency situation is one such advantage and is of particular 

value in specific situations where physiological changes occur rapidly. Another advantage 
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that will be discussed is the reduction in stress levels of the anaesthetist. This is because 

emergency drugs may be administered rapidly if pre-prepared. 

The disadvantages are also important to consider as they affect both patient outcome and 

hospital costs. The risk of drug administration error and drug contamination with multi-dose 

administration will be discussed. Moreover, drug wastage and the impact on healthcare 

costs will be examined. 

1.15 Drugs commonly pre-prepared 

The most commonly pre-prepared anaesthetic emergency drugs are adrenaline, 

succinylcholine, atropine and phenylephrine. (2, 6) 

Adrenaline is a sympathomimetic (adrenoreceptor agonist) drug acting directly on both 

alpha and beta-adrenergic receptors. Adrenalin dosage will vary according to the indication. 

These include anaphylactic shock, cardiac arrest, bronchospasm and as inotropic and 

vasopressor support in patients with cardiac instability. It is manufactured in amber 

coloured ampoules containing 1 mg/ml and may be diluted to concentrations of 5-100 

µg/ml. (8) 

Succinylcholine is a depolarising muscle relaxant which acts at the nicotinic acetylcholine 

receptor of the neuromuscular junction. The dose of succinylcholine is 1 mg/kg. It has a 

rapid onset of action of 30-60 seconds and a short duration of action of 11-15 minutes (9). 

For this reason it is used for rapid sequence induction but may also be used for the 

management of airway emergencies such as laryngospasm or an unanticipated difficult 

airway (9). It is also useful for cases in which a short duration of paralysis is required, such 

as electroconvulsive therapy (10). It is manufactured in amber coloured ampoules 

containing 2ml and a total of 100mg. For adult use no dilution is required but, in children, it 

is commonly diluted to concentrations of 1-10 mg/ml.  
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Atropine is an anticholinergic drug. In the peri-operative period it may be used to prevent or 

treat sinus bradycardia and can be used in combination with neostigmine to reduce the 

cholinergic side effects when reversing non-depolarising muscle relaxants. It is also used as 

a premedication and anti-sialagogue. Atropine is manufactured in transparent ampoules of 

either 0.5 mg/ml or 1mg/ml. It may be administered intramuscularly at doses of 0.015 

mg/kg or intravenously at doses from 0.01-0.02 mg/kg. Due to this wide dose range it is 

commonly diluted to 0.1 mg/ml.(11) 

Phenylephrine is an alpha₁ adrenergic receptor agonist. It causes direct vasoconstriction and 

is thus used to increase blood pressure when systemic vascular resistance is reduced (12). 

This is particularly useful to treat the sympathectomy that occurs with neuraxial blockade 

and so it is commonly pre-prepared for caesarean sections (12). It is also commonly used in 

emergency, cardiac and thoracic surgery (12). It is manufactured in transparent ampoules 

containing 10mg/ml. It may be diluted to concentrations between 50-200 µg/ml. Another 

factor to consider with this drug is its stability once diluted. The diluted solution is stable for 

at least 30 days when stored in polypropylene syringes at −20 °C, 3–5 °C, and 23–25 °C (13). 

Factors influencing the pre-preparation of emergency anaesthetic drugs 

1.15.1 Years of experience 

It was postulated that anaesthetic practice with regards to pre-preparation of emergency 

anaesthetic drugs varies according to years of experience. A study done on peri-operative 

use of emergency anaesthetic drugs in New Zealand (1), however, showed this not to be the 

case. The study demonstrated a large degree of heterogeneity between years of experience 

and pre-preparation of emergency anaesthetic drugs. In addition, the study showed other 

factors to play a role in this practice namely departmental teaching and protocols, prior 

training and the frequency with which pre-prepared emergency anaesthetic drugs are used 

(1). 
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1.15.2 Nature of surgery: emergency or elective 

The nature of surgery is another important factor to consider. Emergency surgery is 

associated with a high risk of a full stomach and consequent aspiration, haemodynamic 

instability and a rapidly changing physiological condition. This means that there is not much 

time for preparation of emergency anaesthetic drugs during the surgery (14). 

The dilution and pre-preparation of emergency anaesthetic drugs is time consuming and the 

delay that this causes in administering these drugs to the patient may result in negative 

outcomes (15). For this reason, it has been suggested that these drugs should be available 

immediately in emergency theatres.  

Such a situation is in direct contrast to elective surgery where the anaesthetist has 

performed a preoperative consultation and is thus afforded the opportunity to plan the 

anaesthetic. One of the reasons for a preoperative anaesthetic visit is to decide upon the 

most suitable anaesthetic plan for the patient and the surgery for which they are presenting 

(16). This allows the anaesthetist to pre-empt potential problems and plan accordingly, 

thereby reducing adverse events. 

1.15.3 Patient profile 

Both age and co-morbidity are important factors to consider when pre-preparing 

emergency anaesthetic drugs. For paediatric patients the dose of drug must be calculated 

and diluted according to the weight of the patient.  Another factor to consider is when an 

emergency does occur a child’s condition can deteriorate more rapidly due to reduced 

physiological reserve. The time taken to dilute drugs appropriately may result in an adverse 

outcome (17). Despite these considerations, a survey conducted in the United Kingdom 



27 

 

(UK)(18)showed that only 56% of participants, the majority of whom were consultants 

(82%), pre-prepare emergency anaesthetic drugs before the start of every paediatric case. 

The same survey reported that 12% of anaesthetists reported a critical event due to these 

drugs not being available in an emergency situation. It can thus be seen that pre-

preparation of emergency drugs is advantageous during a critical event.  

1.15.4 Location of surgery 

The location in which surgery occurs may influence the decision to pre-prepare emergency 

anaesthetic drugs as the anaesthetist may be faced with an unfamiliar environment (7). 

Remote anaesthesia, such as in the intensive care unit (19),radiation oncology suite, 

magnetic resonance imaging suite and electroconvulsive therapy room, is an important 

factor to consider as these locations are often far from theatre. It may not be clear where 

the location of ampoules and syringes are. Also, one may be faced with working with an 

unskilled assistant. In addition, these procedures are often done as day cases meaning that 

the anaesthetist only sees the patient for the first time shortly before the procedure. 

Moreover, these suites are prepared for the procedure rather than for anaesthesia(20). 

1.16 Guidelines for the pre-preparation of emergency anaesthetic drugs 

Guidelines for the pre-preparation of emergency anaesthetic drugs have been published by 

the Royal Collage of Anaesthetists (3). This guideline recommends the following emergency 

drugs to be pre-prepared, labeled and ready to use before any case: 

• Succinylcholine (100 mg/2ml) 

• Atropine (1 mg/ml)   

The European Board of Anaesthesiology guideline for safe medication practice was recently 

updated. The recommendations were to clearly label all medication pre-prepared for 



28 

 

anaesthesia and to use pre-filled syringe wherever possible in order to reduce the risk of 

drug administration errors. It is also suggested that drugs should be stored in a way that 

assists with drug identification. (4) 

No South African protocol exists with regards to emergency anaesthetic drug pre-

preparation. While not many studies have surveyed the existence of guidelines for this 

purpose, a national survey (1) of the attitudes and practices of New Zealand anaesthetists 

with regards to emergency anaesthetic drug pre-preparation showed that83.5% of 

participants reported that there was no protocol in their institution. The same survey done 

in New Zealand showed that 68.5% of participants reported that they also had no teaching 

program in their training. (1) 

 

1.17 Advantages of pre-operative preparation of emergency anaesthetic drugs 

A major advantage of routine pre-preparation of emergency anaesthetic drugs is the ability 

to save time in the case of an emergency. This is of particular value when the anaesthetist is 

working with an unskilled assistant or is working in an unfamiliar setting. In a published 

national survey of the attitudes and practices of New Zealand anaesthetists with regard to 

emergency drugs, 37% of anaesthetists reported having experienced delays in drawing up 

drugs in an emergency (1). 

In addition, time-saving is of particular importance in theatres such as obstetric and 

paediatric theatres. In obstetric theatres, the time taken to prepare drugs at the time of an 

emergency may lead to major delays and consequently negatively affect the outcome of the 

mother as well as the baby. In a survey done in the United Kingdom on the preparation and 

storage of anaesthetic drugs for obstetric emergencies, as many as 87% of doctors routinely 

pre-prepare emergency drugs, most commonly  succinylcholine (2).This may indicate that 

doctors appreciate the high risk nature of obstetric anaesthesia. The reason obstetric 
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anaesthesia is associated with higher risk is because certain life-threatening emergencies 

occur more commonly. Aspiration is one such example, where the incidence of aspiration is 

1:400-500 obstetric patients in contrast to 1:2000 for all patients (21). Bleeding is another 

frequently encountered complication and is the most common cause of morbidity in 

obstetric patients (22).Also, a high or total spinal anaesthetic, with associated severe 

hypotension, is the most frequent complication of neuraxial anaesthesia (23). 

Pre-preparation of emergency anaesthetic drugs may also assists to reduce the stress of the 

anaesthetist. A New Zealand based survey (1), however, showed that only seven of 44 

respondents indicated that the absence of pre-prepared emergency anaesthetic drugs 

increased the anaesthetist’s stress level even if the patient’s morbidity and mortality was 

unaffected. 

 

1.18 Disadvantages of pre-operative preparation of emergency anaesthetic drugs 

1.18.1 Drug administration errors 

Drug administration errors play an important role in patient morbidity and mortality(2, 

14).The causal factors that have been recognized to contribute to drug administration 

errors include communication failure, haste, inattention, drug labelling errors, unclear drug 

labelling, and working in an unfamiliar environment, where the appearance and location of 

ampoules and syringes is not clear (24-27). 

A national survey (1) of the attitudes and practices of New Zealand anaesthetists with 

regard to emergency drug pre-preparation showed that 26% of respondents reported drug 

administration errors with pre-drawn emergency drugs. The survey also found that 29.5% of 

respondents reported errors while drawing up a drug at the time of an emergency (1). It can 

thus be seen that both approaches may lead to drug administration errors.  
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Obstetrics theatre is a setting in which emergency anaesthetic drugs are routinely pre-

prepared before the start of surgery (14). This may have the consequence of increasing the 

risk of drug administration errors. This is because ephedrine, ergometrine and adrenaline 

are all available in similar one millilitre ampoules and are therefore, easily misidentified 

(14). A 2003 postal survey (28)studying drug errors in obstetric anaesthesia showed that 

39% of respondents reported at least one drug administration error in the last year that 

they knew about, and 40% of respondents experienced more than one drug administration 

error. The same study showed that drug administration errors occurred in 20 cases where 

drugs planned for spinal and epidural analgesia and anaesthesia were administered by 

other routes (28). Similarly, an Irish study (2) showed that the majority of anaesthetists (48 

out of 59, 81.35%) found that pre-preparation of emergency drugs was a potential source of 

drug administration error. 

Drug administration errors have been found to cause morbidity and mortality. A Canadian 

survey (26) among 687 anaesthesiologists reported that 85% of the respondents had 

experienced at least one drug administration error. Of these reported errors, 98% had a 

minor effect but there were four reported deaths. The most common error was the 

administration of muscle relaxants instead of a reversal agent (26). 

The cause for these drug administration errors were syringe swap errors in 70.4% of cases 

and the misidentification of the ampoule labels in 46.8% of cases. Interestingly, 97.9% of 

anaesthetists reported that they usually read the ampoule label. Using the label colour was 

also an essential secondary sign of identification of the drug. Interestingly, only 

approximately half of respondents would report the error if a reporting program for 

medication errors existed (26), thereby suggesting an underestimate of the problem. 

The Thai Anaesthesia Incidents Study (27),which was conducted over 18 months in 20 

academic hospitals, also measured the incidence and adverse events related to drug 

administration errors. It reported 41 drug administration errors in 202 699 reported cases. 
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Almost half of all errors were due to incorrect drug administration (20 incidents; 48.8%). In 

addition, it was found that the incidents were not related to anaesthetic techniques unless 

a combined general and epidural technique was used. Induction of anaesthesia was the 

most common time for the error to occur, with an incidence of 63.4%. A total of 14 adverse 

events (34.1%), ranging from temporary mild to severe physiological changes, occurred. 

Thirteen of the patients made a  full recovery but one died. (27) 

The nature of the surgery also plays a role. An Australian incident monitoring study(29), part 

of which investigated drug administration errors, reported 896 incidents of a total of 8088 

reports between 1988-2001. This finding was greater than the anticipated frequency. Fifty 

four percent of these errors were associated with emergency surgery, 40% were associated 

with elective surgery and 6% did not specify the type of surgery. 

The nature of the errors included both syringe swap errors and drug ampoule 

misidentification 

errors. In 169 (18.9%) incidents of syringe swap errors the drug was correctly labelled but 

given in error, and in 187 (20.8%) incidents ampoule labelling errors occurred. The study 

also reported the result of these errors, which included minor morbidity, such as prolonged 

hospital stay in 105 (11.7%) cases. Major morbidity occurred in 42 (4.7%) cases. These 

included unplanned high dependency care admission in 20 (2.2%) cases and death in 3 

(0.3%) cases.(29) 

The cost of drug administration errors is a further consideration and were found to 

contribute greatly to hospital costs. An American study done in 1993 (25) found that such 

errors were the cause for 7000 deaths in the United States and the cost associated with this 

was estimated to be about two billion dollars.  
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Factors that reduce the incidence of drug administration errors 

Researchers have explored various options to reduce the rates of drug administration 

errors. Studies (25, 30) have developed and implemented a new multimodal record system 

by means of a multidimensional approach. Current practice involves writing an anaesthetic 

record as the case progresses. These studies used modified drug trays and principle 

designed drug trolley drawers to help to provide a well pre-prepared anaesthetic 

workstation and a sterile space in which to prepare drugs. Pre-filled syringes for the most 

commonly used anaesthetic drugs were used. These were prepared in clearly coloured and 

bar-coded syringes. A barcode reader was linked to a computer, together with speakers and 

touch screen in order to provide automatic visual and auditory confirmation of the syringe 

labels just before each drug was administered. A record of drugs administered, and a 

traditional anaesthetic chart were generated automatically (25, 30). The results showed a 

significant difference (p=0.045) between the new and conventional system. The mean rate 

of drug administration errors for the new system was 9.1 per 100 administrations (one in 11 

administrations), and 11.6 per 100 administrations (one in 9 administrations) for the 

conventional system. In addition, the study showed that in prolonged, complicated and 

emergency procedures the anaesthetists favoured the new system (30). 

Other factors also contribute to reducing the risk of drug administration errors. The 

Australian Incident Monitoring Study (29) reported the following factors to play a role in 

decreasing such errors: previous experience and training in the management of 

emergencies (23%), rechecking equipment (18%), having monitors capable of detecting 

adverse events (10%), supervision (8%), and skilled assistance (7%),the development of 

reporting programs for drug administration errors (29%), enhanced routines for eliminating 

fatigue (9%) and extra training for the anaesthetists (23%).Despite these findings the same 

study showed that in the majority of cases no factor was clearly identified that may have 

reduced the risk of a drug administration error. (29) 
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1.18.2 Drug contamination 

The risk of drug contamination is another disadvantage of pre-preparation of emergency 

anaesthetic drugs. The reason for this is because some pre-prepared drug solutions may be 

used for multi-dose administration and would no longer be sterile once mixed. (2, 31) 

A number of studies looking at drug contamination have been done. An Iranian study (5) 

was conducted for the prevalence of multi-dose ampoule contamination by aerobic 

bacteria. This study showed a contamination rate of 5.6%. The most frequently identified 

organisms were normal commensal flora. Gram positive bacteria accounted for 88.9%, 

where Staphylococcus epidermidis was the most common (44.4%) and Actinomyces viscosus 

the least common (2.8%). Potassium chloride, sodium chloride and saline were the most 

frequently contaminated solutions. Although the clinical consequences were beyond the 

scope of this study, the infection control department considered this as source of 

nosocomial infection(5). 

A study conducted in Germany (32) on bacterial contamination of multiple-dose vials (MDV) 

reported that of the 227 opened vials found in the wards, Staphylococcus epidermidis was 

the organism found, with a contamination rate of 0.9%. In the same study, the opening 

dates were clearly indicated on the vial in only 50% of the MDV and 13% had already 

expired. Only 19% of the MDV had been stored in the refrigerator, despite 48% MDV 

containing medications without any preserving agent.  

Factors that could increase the risk of drug contamination are: the number of withdrawals 

made from a vial, whether the withdrawal was as a sterile technique, the introduction of  

environmental air into a vial while aspirating, how often the drug is replaced, the storage 

technique (temperature), and whether a preservative is present or not (33). It has been 
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shown that drugs that do not contain a preservative or drugs that contain lipids have a 

higher level of bacterial contamination (5, 33) 

Location of preparation is another factor to consider. An Iranian study (33) was done on 

bacterial contamination of single-dose vials (SDV), and MDV after multiple uses when 

prepared in the treatment room in the ward or a clean room in the pharmacy. Intravenous 

admixtures (ADX) are mixtures of two or more injected medications. Three different 

hospitals showed that Bacillus subtilis was the contaminant in one out of 92 (1.1%) ADX 

prepared by nursing staff in the treatment room, compared to none of the ADX prepared by 

the hospital pharmacist in aclean room in the pharmacy. In addition, no microbial 

contamination was found in MDV and SDV when prepared in the pharmacy clean room(33). 

Despite these findings, they do not demonstrate that location of drug pre-preparation 

makes a significant difference to rates of contamination.  

Nevertheless, a study done in the United Kingdom in 1995 (31) reported that, due to the 

risk of drug contamination, one cannot advocate the pre-preparation of drugs at the 

beginning of a list for use later in the day. It looked at the rate of contamination at specific 

time intervals after drug pre-preparation. Contamination was detected in one syringe at the 

time of the drug being drawn; two more syringes had measurable contamination at the 

two-hour period; a further two syringes were contaminated at the four-hour period; and 

three more contaminated syringes were found at the eight-hour period. The isolated 

organism from the syringes were coagulase negative Staphylococci and an Acinetobacter 

species. (31) 

In contrast, in a study conducted in Italy (34) on sterility and multiple withdrawals from 

SDV, no confirmations of microbial growth in the culture media plates of 7 200 samples and 

14 400 cultures were found. 
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With these findings in mind, the National Patient Safety Agency (NPSA)(35) and the 

Anaesthesia Patient Safety Foundation (APSF) in the United States of America (14)have 

published recommendations for the preparation and administration of intravenous drugs to 

ensure patient safety. These guidelines state that intravenous drugs should not be stored 

for more than 24 hours (or less if pharmaceutically required or if stated by the 

manufacturer) (35). In the UK, obstetric units (80%) replace anaesthetic emergency drugs 

every 24 hours (14). In addition, in Ireland all emergency anaesthetic drugs must be 

replaced after 24 hours (2). 

Numerous strategies to reduce the risk of contamination have been suggested. These 

include using alcohol hand sprays, disinfection of gums, observance of the pharmaceutical 

company's pre-preparation recommendations, adhering to the appropriate drug storage 

temperatures, marking of drug ampoule opening times, and avoiding the multiple use of 

medications not containing preserving agents. (31, 32) 

Training of health care workers in their responsibility to prevent infection is also very 

important. This can be done via the application of guidelines for aseptic handling of 

intravenous solutions and aseptic preparation techniques. It has been shown that the best 

approach was using a clean room, specifically for the preparation of parenteral products to 

the reduce risk of microbial contamination. (33) 

Similarly, the most recent guideline update by the European Board of Anaesthesiology for 

safe medication practice. In order to reduce the risk of infection between patient the use of 

multi-dose ampoules, saline bag for drug dilution and the flushing of intravenous lines are 

not recommended. The recommendation also advises the use of pre-filled drug syringes. (4) 
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1.18.3 Drug wastage 

Unused drugs and wastage of these drugs is a further disadvantage of pre-preparation of 

emergency drugs and is especially relevant in underdeveloped countries because of 

economic implications. 

A 2016 study conducted in New York (6) showed that preventable waste was generated 

more frequently compared to unavoidable waste. This study defined preventable drug 

waste as drugs drawn up in the operating room for use during a surgical case but was then 

not used. This is in contrast to routine drug waste, which is the amount of drug left over 

after the anaesthesia provider has administered the required dose to the patient. The 

preventable drugs most commonly wasted were ephedrine (59.5%), succinylcholine (33.7%) 

and phenylephrine (2.6%). In the same study, the cost of drug wastage over one year was 

calculated to be $18525 000.(6) 

An Irish study (2), which also looked at drug wastage, showed that only 25% of anaesthetists 

actually perceived pre-preparation of emergency drugs as wasteful. In this study the total 

cost of emergency drug wastage for a 30-day period was €1361. Drug wastage in this case 

was defined as drugs prepared but not used, and drugs left in fridges. (2) 

While no study on drug wastage, to the best of the researcher’s knowledge, has been 

conducted in South Africa, Table 2.1 shows the unit price of commonly pre-prepared 

emergency anaesthetic drugs as well as the monthly cost if these drugs are pre-prepared 

daily for one month in one theatre. One can therefore appreciate that the cost of pre-

preparation of emergency drugs is substantial. 
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Table 2.1: Cost of anaesthetic drugs, Charlotte Maxeke Johannesburg Academic Hospital, 

South Africa (August 2018) 

 

Drug Unit price (Rands)  Price(Rands per month) 

Succinylcholine 10.04 301.20 

Adrenaline 3.16 94.80 

Atropine 1.80 54.00 

Ephedrine 31.00 930.00 

Phenylephrine 33.69 1 010.70 

Total 79.69 2 390.70 

 

A study done at the University of Washington Medical Centre (36) reported that 

anaesthesia waste is common. This study included 164 elective and emergency cases in a 

period of three weeks. In the study atropine, ephedrine and succinylcholine were drugs 

found in the waste ampoules, syringes and saline bags. The results of the study showed that 

the total waste in volume for atropine was 56ml, for ephedrine was 225ml, for 

phenylephrine was 201ml, for succinylcholine was 278ml and phenylephrine diluted in a 

saline bag was 4160ml. In addition, bags of phenylephrine accounted for major wastage of 

25ml per case. There were, however, limitations to the study. Drugs that were discarded 

into sharps containers and rubbish containers at the end of the surgery in order to avoid the 

incorrect use of these drugs were not quantifiable. (36) 

A number of studies have been done that demonstrate the cost associated with drug 

wastage (15, 37) . A study conducted at the  University of California (38)found that 

phenylephrine and ephedrine were among the wasted ampoules and syringes, with 

reported wastage of 20.8% and 8.6% respectively (38). 
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Similarly, a study conducted at Rhode Island (39) on drug use inefficiency showed that the 

anaesthesia department used a considerable percentage of their operating budget on 

drugs. Drug wastage in this study was defined as the correct or incorrect discarding of 

unused or incompletely used ampoules or syringes of drugs. This study was conducted for a 

year and drugs were administered to 25 481 patients. Six drugs used in large volumes were 

chosen, including succinylcholine, Propofol and midazolam. The study reported the amount 

of drug not given as well as an efficiency index. This was defined as the amount of drug 

administered to patients divided by the cost for the pharmacy and is reported as a 

percentage.The results showed that 788 796 mg of succinylcholine,1 028 388 mg of 

Propofol and 28 235 mg of midazolam were not given despite being distributed by the 

pharmacy(efficiency index 33%, 49 %, 53% respectively). The cost of unused succinylcholine 

was $2953, Propofol $80 863 and midazolam was $25 511.(39) 

One possible solution to reduce wastage would be the availability of prefilled syringes in 

order to decrease the need for pre-operative preparation of these drugs(37).The availability 

of pre-filled ephedrine syringes was investigated in a study inpatients coming for obstetric 

surgery. The study was conducted for a period of 14 days, and 130 cases were performed. 

The use of ampoules of ephedrine was compared to the use of prefilled syringes of 

ephedrine. The results showed that 155 ampoules were used in comparison to 45 prefilled 

syringes. The study thus showed that prefilled syringes could reduce anaesthesia costs and 

wastage (37). However, although the accessibility of prefilled syringes reduced the 

unnecessary wastage of drugs, this practice may involve a delay in the time taken to 

calculate and prepare dosages different to that of the prefilled syringes (9).This is 

particularly relevant in paediatric anaesthesia.  

A second solution to reduce drug wastage would be the introduction of clean boxes in the 

anaesthesia workplace. These clean boxes are used to keep the unused syringes in a sterile 

environment until they are required. This would require a system to track the storage time 
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for each pre-prepared drug so that the recommended storage time for any drug is not 

exceeded. (36) 

A third solution would be the education of anaesthetists regarding pre-operative drug 

preparation, drug use efficiency, drug costs and potential drug wastage to increase 

awareness about drug wastage. (39) 

A fourth solution to reduce drug cost and wastage would be to change anaesthetists' 

behaviour in drug pre-preparation and drug administration by increasing awareness of drug 

costs (36, 38, 40). These methods, however, have been shown to only have a temporary 

impact as decreased drug wastage may not be the priority of some of anaesthetists (36). 

One final  solution for an institution to save money would be that drugs supplied from the 

pharmacy are in quantities closer to those used by anaesthetists (6). 
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2. Chapter Three   Research Methodology 

2.1 Introduction 

This chapter consists of the problem statement, aims and objectives, ethical considerations, 

research design and methodology. 

2.2 Problem statement 

The pre-preparation of emergency drugs is associated with: 

• the risk of accidental drug administration 

• the risk of drug contamination 

• drug and resource wastage. 

Charlotte Maxeke Johannesburg Academic Hospital, Chris Hani Baragwanath Academic 

Hospital and Helen Joseph Hospital are academic hospitals in the greater Johannesburg 

area. Doctors join these hospitals having received training in many other facilities and so 

practice with regard to pre-preparation of emergency drugs is expected to vary. In addition, 

doctors may pre-prepare drugs based on the level of experience rather than a set protocol. 

Practice may also vary depending on whether the patient is booked for elective or 

emergency surgery, and the type of patient, that is an adult, paediatric or obstetrics patient. 

2.3 Aims 

The aim of this study was to describe the practice of anaesthetists at the University of the 

Witwatersrand’s academic training hospitals with regards to pre-preparation of emergency 

anaesthetic drugs, to describe the frequency of accidental drug administration and to 

describe the degree of emergency drug contamination and wastage.  
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2.4 Objectives 

The objectives of the study were to: 

• To describe the practice of anaesthetists regarding pre-preparation of 

emergency drugs in elective and emergency theatres 

• To describe which emergency anaesthetic drugs are pre-prepared 

• To describe the opinions of anaesthetists regarding pre-preparation of 

emergency drugs as a source of drug administration error, contamination and 

wastage 

• To compare demographics with emergency anaesthetic drug pre-preparation 

practices 

 

 

2.5 Ethical consideration 

 

The research protocol was submitted and approval was obtained from the Human Research 

Ethics Committee (Medical), reference number: M160714 (Appendix 1) and permission to 

conduct the study was granted from the Graduate Studies Committee of the University of 

the Witwatersrand (WITS). Written consent from the Chief Operating Officers (CEO) of each 

of the academic hospitals was also given (Appendix 2, 3 and 4). The anaesthetic staff were 

invited to take part in the study. Completion of the questionnaire implied consent. 

Completed questionnaires were placed into a box. Anonymity of participants and 

questionnaires ensured by not recording participants’ names on the questionnaires and 

once questionnaires were collected from the various departments, they were all placed 

together for data collection. Furthermore, confidentiality was ensured as the researcher 

and supervisors were the only people who had access to the raw data. 
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The study was conducted in adherence to the principles of the Declaration of Helsinki (41). 

2.6 Research methodology 

2.6.1 Study Design 

This was a prospective, descriptive study design that entailed the distribution of 

questionnaires on the pre-preparation of emergency anaesthetic drugs to members of the 

Department of Anaesthesiology at three of the hospitals that comprise the University of the 

Witwatersrand’s training hospitals. 

A prospective study is defined as a study in which the variables will be measured at the time 

in which the study takes place(42). This study was prospective in that a group of doctors 

was identified for study and the data were collected from them during the course of the 

study. 

A descriptive study aims to describe a situation or identify problems through observation, 

description or classification without manipulating variables(43). No treatment or 

intervention is tested(43). This study was descriptive in design in that it planned to provide 

new information on the study variables defined in the objectives. 

2.6.2 Study Population 

The study population consisted of all anaesthetic department staff affiliated with the 

University of Witwatersrand and all were eligible to participate. There were a total of 

219anaesthetists. This included doctors from the professional levels of consultant, senior 

registrar, junior registrar, medical officer and community services doctor. 
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2.6.3 Study sample 

All doctors in the anaesthetic department at the time of data collection were identified and 

eligible to participate. 

Inclusion and exclusion criteria 

Inclusion criteria 

All doctors working in the Department of Anaesthesiology affiliated to the University of the 

Witwatersrand were eligible to participate. 

Exclusion criteria 

Any member of the department who declined to participate was excluded. 

Any respondents who answered questionnaires in a contradictory manner. It was seen that 

for question 3.1 (Do you draw emergency drugs at start the list?) that seven respondents 

indicated that they did not pre-prepare emergency anaesthetic drugs before starting their 

list. Despite this they continued to answer the next questions which related to pre-

preparation of emergency anaesthetic drugs. They were thus excluded from these 

questions.  

Interns were excluded as these doctors only rotate through the department for a two-

month period, with the focus being on training them to administer a basic, safe anaesthetic. 

Therefore, they do not have the knowledge or experience to complete the questionnaire. 
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2.6.4 Study Setting 

The study was conducted at the Departments of Anaesthesiology at three of the hospitals 

that comprise the University of the Witwatersrand’s training hospitals, namelyCMJAH, 

CHBAH and HJH. 

2.6.5 Data Collection 

Data were collected with the use of a self-administered questionnaire (Appendix 6). 

Questionnaire development (Appendix 6) 

In order to develop a questionnaire that would accurately assess emergency anaesthetic 

drugs pre-preparation a review of the literature was done. The search terms used were: 

emergency anaesthetic drugs, emergency anaesthetic drug preparation, emergency 

anaesthetic drug wastage, drug administration error and emergency anaesthetic drug 

contamination. The questionnaires from three studies served as foundations for the 

questionnaire. Permission to use one of the questionnaires was obtained from Dr Oswal (7), 

however, no response was received from the other two questionnaire authors. In order to 

ensure content and face validity the questionnaire was validated by three consultants from 

the Department of Anaesthesiology, University of the Witwatersrand. The questionnaire 

contains four categories, with a total of 19 questions. The four categories include 

demographics, departmental policies regarding emergency drug pre-preparation, 

emergency drug pre-preparation practices and frequency of use, and complications of 

emergency anaesthetic drug preparation. This included questions on drug administration 

errors, contamination and wastage. 
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Questionnaire distribution 

Once approval to conduct the study was obtained from the Human Research Ethics 

Committee (Medical), the Graduate Studies Committee of the University of the 

Witwatersrand, and the respective hospital CEO’s, consent was requested from the heads of 

the anaesthetic departments in the participating hospitals. An indication of appropriate 

times to approach these doctors was sought, e.g. departmental meetings and in 

departmental tea-rooms, where the questionnaires (Appendix 6) 

together with the information letter (Appendix 5) was distributed. Questionnaires were 

collected by the researcher at the end of these meetings and placed into a sealed box. The 

contact details of the researcher were available to participants should any queries arise.  

 

2.6.6 Data Analysis 

An electronic spread sheet (Microsoft Excel 2010 ®) was used to capture data collected from 

completed questionnaires. For statistical analysis data was analysed using IBM SPSS 

software package version 20.0. Qualitative data were described using number and percent. 

Percentage and frequencies were computed for categorical variables. Comparisons 

between demographics and practice were made using Chi-square tests. Monte Carlo 

correction tests were used to correct for Chi-squared tests when more than 20% of the cells 

had an expected count of less than 5.A p-value of less than 0.05 was considered to be 

statistically significant. 
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2.7 Validity and reliability 

Validity of the study is improved by: 

• A representative sample size – all anaesthetists affiliated to the University of the 

Witwatersrand will be approached to participate thereby ensuring an adequate 

sample size. 

• Selection bias will be minimised by approaching all doctors thereby ensuring 

representation across professional levels and years of experience 

• Face and content validity. A panel of three consultants were involved in this process. 

Reliability of the study was ensured by: 

• Consistency has been ensured through a validation process by ensuring that items 

on the questionnaire measure the intended variables; 

• The questionnaire was developed following a literature review. In addition, the 

questionnaire was assessed by three consultant anaesthetist, with a special interest 

in pain. This ensured the reliability of the questionnaire. 

2.8 Summary 

This chapter has described the research methodology employed in this study. This includes: 

the research question; the aims and objectives of this study; the ethical considerations 

encountered in the conduct of this study; detailed the research design; the description of 

the population and samples used; discussed the data collection methods; data analysis used 

and reliability and validity. In  the next chapter, the results of this study are presented. 
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3. Chapter Four                              Results 

3.1 Introduction 

This chapter contains the results of the data collected and are presented according to the 

objectives stated in chapter one. 

The objectives of the study were to: 

• To describe the practice of anaesthetists regarding preparation of emergency 

drugs in elective and emergency theatres 

• To describe which emergency anaesthetic drugs are pre-prepared 

• To describe the opinions of anaesthetists regarding pre-preparation of 

emergency drugs as a source of drug administration error, contamination and 

wastage 

• To compare demographics with emergency anaesthetic drug pre-preparation 

practices 

 

3.2 Sample realisation 

The anaesthetic department staff affiliated with three training hospitals of the University of 

the Witwatersrand were eligible to participate. This made the sample population219 

doctors. This included doctors from the professional levels of consultant, registrar, medical 

officer and community services doctor. The total number of completed questionnaires was 

194, giving a response rate of 88.5%. 
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3.3 Results 

The first part of the questionnaire asked for demographic information. Tables 4.1, 4.2 and 

figures 4.1 and 4.2 show these demographic variables. 

Table 4.1 Age of respondents 

Age (years) Number (%) 

25 – 30 45 (23.20) 

31 – 40 119 (61.34) 

41 – 50 11 (5.67) 

> 50 18 (9.28) 

Blank 1 (0.51) 

 

 

Table 4.2 Gender of respondents 

Gender Number (%) 

Male 69 (35.57) 

Female 124 (63.92) 

Blank 1 (0.51) 
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Figure 4.1 Professional grade of respondents 

 

 

Figure 4.2 Years of experience 
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The first objective of the study was to describe the practice of anaesthetists regarding pre-

preparation of emergency anaesthetic drugs in elective and emergency theatres. 

Departmental policy and teaching may influence practice and was thus, questioned. These 

results of appear in Tables 4.3 and 4.4 respectively.  

Table 4. 3 Departmental policy regarding emergency drug pre-preparation 

Response Number (%) 

Yes 48 (24.74) 

No 101(52.06) 

Do not know 45 (23.20) 

 

Table 4.4 Teaching at university training hospitals regarding emergency drug pre- 

preparation 

Response Number (%) 

Yes 100 (51.55) 

No 48 (24.74) 

Do not know 46 (23.71) 

 

Respondents were questioned as to whether they pre-prepare emergency anaesthetic 

drugs at the start of a list. The results showed that 84 (43.30%) respondents always pre-

prepare,101 (52.06%) only sometimes pre-prepare, and eight (4.12%) do not pre-prepare 

emergency anaesthetic drugs at the start of the list. One (0.52%) respondent did not answer 

this question. 

Despite eight respondents indicating that they did not pre-prepare emergency anaesthetic 

drugs before starting their list, seven of them continued to answer the next questions which 

related to pre-preparation of emergency anaesthetic drugs. They were thus excluded from 

these questions.  
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Respondents were then asked to indicate their practice as it relates to the nature of 

surgery, that is emergency or elective surgery, as well as the type of patient, that is adult, 

paediatric and obstetric patients. These results can be seen in figures 4.3 and 4.4 

respectively. 

 

Figure 4.3 Frequency of emergency anaesthetic drug pre-preparation before the start of 

an elective list 
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Figure 4.4 Frequency of emergency anaesthetic drug pre-preparation before the start of 

an emergency list 

The second objective of the study was to describe which emergency anaesthetic drugs are 

pre-prepared. Figure 4.5 and figure 4.6 describe respondents’ practices. 

 

Figure 4.5 Emergency drugs pre-prepared routinely for elective lists 

71,5

89,25
93,54

23,66

8,6
3,232,15 0 02,69 2,15 3,23

0

10

20

30

40

50

60

70

80

90

100

Adult Paediatric Obstetric

%
re

sp
o

n
d

en
ts

Always Sometimes Never Blank

21,51

80,1

32,79

16,12

68,27

45,16

1,07 0,53 0,53

53,22

11,29

51,07

20,96

33,87

52,68

0

10

20

30

40

50

60

70

80

90

100

Adult Paediatric Obstetric

%
re

sp
o

n
d

en
t

Atropine Succinylcholine Ephedrine Phenylephrine Adrenaline



53 

 

 

Figure 4.6 Emergency drugs pre-prepared routinely for emergency list 

The choice of emergency anaesthetic drugs routinely pre-prepared is dependent on the 
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The actual use of pre-prepared emergency anaesthetic drugs was questioned. Respondents 
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Figure 4.7Frequency of use of pre-prepared emergency anaesthetic drugs for elective 

surgery per month 

 The third objective in this study was to describe the opinions of anaesthetists regarding 

pre-preparation of emergency anaesthetic drugs as a source of drug administration errors, 

contamination and wastage. 

Pre-preparation of emergency anaesthetic drugs may lead to syringe swap errors. 

Respondents were questioned about their syringe labelling practices (figure4.8) and then 

asked if they had experienced such errors (tables 4.5 and 4.6). 

32
37

9
1 0,5

23

32

18

1 24 5

27

14 12

1 0,5

16 16

58

20 17

26

6
2

0

10

20

30

40

50

60

70

80

90

100

Never Once 2-4 times > 7 times

%
 r

es
p

o
n

d
en

ts

Atropine Succinylcholine Ephedrine Phenylephrine Adrenaline



55 

 

 

Figure 4.8 Syringe label information 

 

Table 4.5 Respondents who have experienced syringe swap errors with pre-prepared 

emergency anaesthetic drugs 
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Table 4. 6 Frequency in the last year 

Frequency Number (%) 

Once 32(68.09) 

2-4 times 11(23.40) 

5-7 times 0(0) 

>7 times 0(0) 

Four (8.51%) syringe swap errors were not in the last year. 

Drug administration errors can occur if one has to draw emergency anaesthetic drugs at the 

time they are needed in an emergency. When questioned on this, 137 (73.66%) 

respondents indicated that this had not occurred in their practice, 33 (17.74%) indicated 

that it had occurred and 15 (8.06%) did not know. One (0.54%) did not answer the question; 

who only pre-prepare emergency drugs at the start of a list sometimes. 

Respondents were then asked whether they had experienced a complication due to a delay 

in delivery of a required emergency anaesthetic drug to the patient at time of an 

emergency, the results of which appear in table 4.7. 

Table 4.7 Respondents who have experienced a complication due to a delay in delivery of 

a required emergency anaesthetic drug at the time of an emergency 

Response Number (%) 

Yes 66 (35) 

No 104 (56) 

Do not know 16 (9) 

 

Of those respondents who indicated that they have experienced a delay in the delivery of a 

drug at the time of an emergency, 21 (31.82%) responded that this had had a negative 
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impact on the patient’s outcome, 33 (50.00%) responded that it had not, and 12 (18.18%) 

did not know. 

Some responses were not included in the results. Three of the respondents, who did not 

indicate that they have experienced a delay in delivery of a drug at the time of an 

emergency, answered the question concerning a delay that negatively affected the patient 

outcome. Two respondents indicated that they did not know if they had experienced a 

delay in delivery of a drug at the time of an emergency but answered the question where 

the delay negatively affected the patient’s outcome. 

Drugs that are pre-prepared and not immediately used may become a source of 

contamination. The frequency of replacement of emergency anaesthetic drugs in 

emergency theatre was thus examined (figure 4.9). 

 

 

Figure 4. 9 Frequency of replacement of unused emergency anaesthetic drugs in 

emergency theatres 
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Respondents were then asked if they thought that pre-prepared emergency anaesthetic 

drugs are a potential source for drug contamination (table 4.8).  

Table 4.8 Pre-preparation of emergency drugs as a potential source for drug contamination 

Response Number (%) 

Yes 119(61.34) 

No 54(27.84) 

Do not know 20(10.30) 

Blank 1(0.52) 

Prefilled syringes may be a way of addressing both drug wastage and drug administration 

errors. The perception of respondents with regards to the availability of prefilled syringes  

to address these issues was assessed, the results of which appear in table 4.9 and 4.10 

Table 4. 9 Perception of respondents with regards to availability of prefilled syringes as a 

way to reduce emergency drugs wastage 

Response Number (%) 

Yes 156 (80.41) 

No 22 (11.34) 

Do not know 16 (8.25) 

 

Table 4.10 Perception of respondents with regards to availability of prefilled syringe will 

decrease drug administration administration error 

Response Number(%) 

Yes 153 (78.87) 

No 17 (8.76) 

Do not know 22 (11.34) 

Blank 2 (1.03) 
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The fourth objective of the study was to compare demographics with emergency 

anaesthetic drug pre-preparation practices. The frequency of emergency anaesthetic drug 

pre-preparation according to professional grade and years of experience is shown in figure 

4.10 and 4.11 respectively. 

 

Figure 4.10 Frequency of emergency anaesthetic drug pre-preparation according to 

professional grade 
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Figure 4.11 Frequency of emergency anaesthetic drug pre-preparation in relation to years 

of experience 

Looking at years of experience in relation to emergency anaesthetic drug pre-preparation it 
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Figure 4.12 Frequency with which consultants and senior registrars pre-prepare 

emergency anaesthetic drugs according to type of patient for emergency and elective 

theatres 
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Figure 4.13 Frequency with which junior registrars, medical officers and community 

service doctors pre-prepare emergency anaesthetic drugs according to type of patient for 

emergency and elective theatres 
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The practice of all respondents in elective theatres compared to emergency theatres shows 

that there is a significant difference in practice only for elective adult theatres (p=0.001), 

with more respondents always pre-preparing emergency drugs for emergency adult 

theatre. The results show that61.95% of senior staff pre-prepare emergency anaesthetic 

drugs for emergency theatres but only 13.28% pre-prepare for elective adult theatres. This 

is similar to the junior staff, where 85.14% pre-prepare drugs for emergency theatre but 

only 37.84% pre-prepare for elective adult theatre. There is a non-significant difference in 

practice for obstetric and paediatric theatres (p=0.144 and p=0.057 respectively). 

The choice of emergency anaesthetic drugs to pre-prepare varies with professional grade. 

The results show that junior staff pre-prepare succinylcholine(p=0.012) and 

phenylephrine(p=0.023) significant more than senior staff for all elective theatres. 

In addition, junior staff pre-prepare adrenaline significantly more that senior staff for all 

elective theatres (adult, paediatric and obstetric) (p<0.001) and all emergency theatres 

(adult, paediatric and obstetric) (p<0.001).  

The results showed non-significant differences between senior and junior staff, for pre-

preparation of atropine and ephedrine, at different types of theatres. 

It can thus be seen from these results that practice regarding pre-preparation of emergency 

anaesthetic drugs varies according to professional grade, nature of surgery and the type of 

patient. For the type and nature of surgery, the results show that senior staff tend to pre-

prepare drugs less frequently than junior staff. 
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3.4 Discussion 

Departmental policy and teaching is one factor that may influence practice of anaesthetists 

regarding pre-preparation of emergency anaesthetic drugs. In this study 52.06% of 

respondents reported that there was no departmental policy regarding emergency 

anaesthetic drug pre-preparation. In comparison to a New Zealand study (1), 83.5% of 

respondents reported that no departmental policy in this regard existed. It is thus evident 

that such policies need to be developed in order to help guide individual anaesthetists in 

this area. 

With regards to training, the results showed almost equal responses for receiving and not 

receiving training. This may be accounted for by the fact that there are three training 

facilities and training may differ between the hospitals. Other reasons may be that there is 

no departmental policy, differing of opinions with regards of emergency anaesthetic drug 

pre-preparation. When compared to a New Zealand study (1), where  only 27.5% of 

respondents had  received training, these results reflect an improvement 

The practice of pre-preparing emergency anaesthetic drugs varies greatly. In this study most 

respondents either always pre-prepare (43.30%) or sometimes pre-prepare (52.06%) 

emergency anaesthetic drugs at the start of the list, with only 4.12% indicating that they 

never pre-prepare emergency anaesthetic drugs. The same New Zealand study (1) showed a 

much smaller percentage of respondents (26%) who routinely pre-prepare emergency 

anaesthetic drugs but a similar number (41%) who pre-prepare them sometimes. This is 

because the circumstances of the case influence practice. Once again, only a small 

proportion(8.5%)never pre-prepare emergency anaesthetic drugs at start list.  

Other factors that may influence the decision to pre-prepare emergency anaesthetic drugs 

include the nature of surgery, that is elective or emergency lists, and the type of patient, 

that is adult, paediatric and obstetric patients. 
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In this study most respondents always pre-prepare emergency anaesthetic drugs before the 

start of elective paediatric with (78.60%) and obstetric with (87.16%) lists but only 

sometimes (62.56%) before the start of an elective adult list. This is in contrast to 

emergency cases, where most respondents always pre-prepare emergency anaesthetic 

drugs. 

In obstetrics theatre,87.1% of respondents pre-prepare emergency anaesthetic drugs. This 

is the similar to a survey of UK practice (14)where 87% of respondents routinely pre-

prepare these drugs for obstetric cases. Reasons for this are the higher risk associated with 

obstetrics patients and the unpredictable nature of such surgery, hence the need to have 

emergency anaesthetic drugs readily available for use.  

Elective paediatric cases is another theatre where most respondents (78.6%) pre-prepare 

emergency anaesthetic drugs. This is different to the survey conducted by the Association of 

Paediatric Anaesthesia(APA)(18), where a lower figure of 56%was reported to always pre-

prepare emergency anaesthetic drugs prior to elective paediatric anaesthesia. This 

difference may be due to the majority of respondents in the APA survey (82%) being 

consultants (18), and hence, having completed specialist training together with having a 

greater number of years of experience than  registrars. This is in contrast to this study 

where only 36% of respondents were consultants. 

  

The nature of surgery will affect the choice of emergency anaesthetic drugs pre-prepared 

routinely. In both elective and emergency obstetrics theatres the most commonly pre-

prepared drugs were phenylephrine and adrenaline. This is different to a survey of UK 

practices (14) where the most commonly pre-prepared emergency anaesthetic drugs were 

thiopental and succinylcholine. This may be accounted for by the fact that, once again, most 

respondents in the UK survey were consultants. 
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Looking at elective and emergency adult theatres, including obstetrics theatre, the most 

commonly pre-prepared vasopressor was phenylephrine. The vasopressor of choice in 

another study describing practice in elective and emergency adult theatres was ephedrine 

(7). The reason for this difference is not clear as the literature has shown that 

phenylephrine is the vasopressor of choice for caesarean section due to the lower incidence 

of foetal acidosis when compared to ephedrine (7). 

Elective paediatric theatres showed a difference in the choice of drugs pre-prepared. The 

most commonly pre-prepared drugs were atropine (79.6%) and succinylcholine (67.9%). 

This is similar to the APA survey which also reported that atropine(92%) and succinylcholine 

(83%) were the most common drugs pre-prepared(18).This highlights the common 

experience of complications such as laryngospasm being the reason for the choice of drug 

pre-preparation.  

Actual use of pre-prepared drugs 

Pre-preparation of emergency anaesthetic drugs for elective surgery showed similar results 

to those obtained in another study (7). In both studies, most respondents pre-prepare 

atropine and succinylcholine. 

In this study, the overwhelming majority of respondents pre-prepare both these drugs 

before the start of an elective list. Actual use of these drugs is infrequent though: for 

atropine results showed that of the 81.28% of respondents who pre-prepare this drug, 

59.86% actually used it; 76.92%only gave it once and less than a fifth (18.68%) gave it 2-4 

times per month. For succinylcholine results showed that of the 73.26% of respondents who 

pre-prepare this drug, 75.18% actually used it; 59.22% only gave it once per month. Similar 

frequency of use has been by Oswal et al (7).These finding show that despite atropine and 

succinylcholine commonly being pre-prepared before the start of the elective list, they are 

infrequently used and were thus a potential source of drug wastage(7). 
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For ephedrine the results showed that only 8.55% pre-prepare this drug, but two thirds 

(60.42%) of respondents actually use it. In addition, just less than half (46.01%) of them 

gave it 2-4 times. This is different to the study on peri-operative use of emergency 

anaesthetic drugs showed that almost all respondents (93.2%)actually used of ephedrine. 

(7) 

Of the drugs pre-prepared, the one most frequently used (95%) was phenylephrine, with 

63.74% of respondents indicating they gave it >7 times in a month. The use of 

phenylephrine in the study on peri-operative use of emergency anaesthetic drugs showed 

that just over half (55.9%) of respondents actually used phenylephrine, and 42.4%of them 

gave it 2-4 times per month(7). 

It can thus be seen that phenylephrine is the vasopressor of choice in this study whereas 

ephedrine was preferred in the study conducted by Oswal et al (7). 

Labelling syringes correctly is necessary to reduce drug administration errors. In this study 

almost all the respondents put the drug name and drug concentration on the syringe. A far 

smaller proportion (28.8%) of respondents put the date of preparation, the time of 

preparation (18.1%) and only 7.4% signed their names on the drugs. Such information is 

more important for multi-dose vials that would be handed over a colleague at the change of 

a shift. 

A survey of UK (14) practice, which looked at the preparation and storage of anaesthetic 

drugs for obstetric emergencies recommended that syringe information be clear, with at 

least the drug name and concentration labelled, in order to reduce the risk of drug 

administration errors (4, 14). It is encouraging that almost all respondents in the South 

African study adhere to this practice. 
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Syringe swap errors were the commonest factor leading to drug administration errors (26), 

with similar incidence (25-29%) occurring in this study and those done in other centers(1, 7, 

29). These errors are important to consider as they may impact patient outcome.  

Although this study did not specifically look at drug administration errors and impact 

patient outcome, the Thai Anaesthesia Incidents Study(27)measured the incidence and 

adverse events related to drug administration errors. The result showed a total of 14 

adverse events (34.1%), ranging from temporary mild to severe physiological changes. 

Thirteen of the patients made a  full recovery but one died.(27) 

Another factor to consider is the occurrence of drug administration errors related to 

drawing up emergency drugs at time they were needed in an emergency. In this study 

17.55% of respondents have experienced this but a greater proportion has been reported in 

the literature  (29.5%)(1).This may be related to the anaesthetist being unaware of the error 

or not feeling comfortable to report it. Ducat et al (1) found that the reason for this 

difference was that assistants were slow or ineffective in drawing up emergency drugs at 

the time of emergency. 

The consequence of such delays is the potential risk of complications occurring to the 

patient. In this study 35.29% of respondents experienced a complication due to a delay in 

delivery of a required emergency drug to the patient. This finding is similar to a New 

Zealand study(1), which showed that which showed that37% of respondents have had such 

complications. In addition, the APA survey (18) of emergency drug preparation prior to 

elective paediatric anaesthesia showed that 12% of respondents experienced critical event 

related to non-availability of these drugs. It can thus be seen that pre-preparation of 

emergency anaesthetic drugs has the advantage of saving time when an emergency does 

occur (1) but caution should still be taken to avoid syringe swap errors.  
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The National Patient Safety Agency (NPSA)(35) in the UK and the Anaesthesia Patient Safety 

Foundation (APSF) in the USA(14) have published recommendations for the preparation and 

administration of intravenous drugs to ensure patient safety. These guidelines state that 

intravenous drugs should not be stored for more than 24 hours (or less if pharmaceutically 

required or by the manufacturer)(35).  The results of this study showed that approximately 

half of respondents do replace emergency anaesthetic drugs at the start of a list, as 

recommended. This is in line with UK practice (14), which showed that replaced of 

emergency anaesthetic drugs was done every 24 hour.  

Pre-preparation of emergency drugs as a potential source of drug contamination. In this 

study 61.34% of respondents perceived that pre-preparation of emergency drugs is a 

potential source for drug contamination. This is similar to an Irish study(2)that showed that 

62.7% of respondents also perceive this.  

The availability of prefilled syringesis one solution to help reduce emergency drug wastage 

and cost. Most respondents (80.41%) indicated that the availability of prefilled syringes will 

help to reduce emergency drug wastage. Other studies(2, 7, 37) have also demonstrated 

such perceptions regarding the use of prefilled syringes. 

With a reduction in waste comes the reduction in cost. There is evidence to show that the 

use of prefilled syringes is able to reduce cost(6, 37). Despite the advantages of prefilled 

syringes, the concern about the time it takes to dilute a drug further at time of emergency 

particularly for paediatric theatre, remains (17). 

Prefilled syringes offer a number of other benefits, namely drug administration errors, 

syringe swap errors as well as labelling errors (24). In this study 78.87% of respondents 

perceive that the availability of prefilled syringes will decrease drug administration errors. 

Prefilled syringes are further supported by the recently updated European Board of 
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Anaesthesiology guidelines for safe medication practice. These guidelines advocate the use 

of pre-filled syringe wherever  order to reduce the risk of drug administration errors(4). 

A comparison between demographics emergency anaesthetic drug pre-preparation 

practices was also done. In this study more than half the respondents (60.42%) were either 

consultants or senior registrars. The results showed that they draw emergency anaesthetic 

drugs before the start of a list only sometimes. This is different to the study on peri-

operative use of emergency anaesthetic drugs, where approximately 60% of respondents 

were consultants. More than half the senior members of staff including consultants and 

staff grade anaesthetists (South African equivalent is career medical officer) always draw 

these emergency drugs at the beginning of every list.(7) 

This is in comparison to junior staff, which includes junior registrars (with one to two years 

of experience), medical officers and community service doctors, who always pre-prepare 

emergency anaesthetic drugs. This is similar to the results found by the Oswal et al. (7) 

When examining practice according to years of experience, it was found in this study that 

the greater the number of years of experience the less frequently one pre-prepares 

emergency anaesthetic drugs. This is similar to a New Zealand study (1), where respondents 

also indicated the circumstances for which the pre-prepare these drugs. The specific 

circumstances, such as individual patient characteristics, elderly or high risk patients, 

paediatric patients, obstetric patients, major regional procedures (for which a vasopressor 

may be required) and when alone with poor assistance, or when in a remote location. (1) 

Indeed, respondents who have 6 years or more experience pre-prepare emergency 

anaesthetic drugs only sometimes. This result mirrors those relating to professional grade.  

In conclusion, pre-preparation of emergency anaesthetic drugs at the University of the 

Witwatersrand academic training hospitals varies according to patient and anaesthetist 
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related factors. There is no protocol and so these decisions are according to individual 

preference. Anaesthetist related factors are professional grade and this is related to years 

of experience. Patient related factors, such as paediatric or obstetric, and emergent surgery 

also impact practice.  

It is suggested that pre-preparation of emergency anaesthetic drugs at the start of list for 

either elective or emergency theatres be under the supervision of senior staff, as they have 

more experience. This may guide trainees as to what complications to anticipate for certain 

cases and hence inform the choice of drugs pre-prepared. This guided pre-preparation will 

help to reduce the complications associated with pre-preparing multiple drugs, such as drug 

administration error. In addition, it will help to reduce waste and theater operating costs.  

 

3.5 Summary 

This chapter discusses the research results asper the research objectives. This includes the 

introduction of study objectives, sample realisation, results and discussion. The final chapter 

will present a summary of the study as well as the limitations, recommendations and 

conclusion of this study. 
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4. Chapter Five Summary, limitations, recommendations and conclusions 

4.1 Introduction 

In this chapter a summary of the objectives, study design and results of the study are 

presented. The limitations of the study will be addressed, recommendations for clinical 

practice and research made and a conclusion presented. 

4.2 Summary of the study 

4.2.1 Aim of the study 

The aim of this study was to describe the practice of anaesthetists at three Johannesburg 

academic hospitals with regards to pre-preparation of emergency anaesthetic drugs, to 

describe the advantages and disadvantages of pre-preparation of these drugs.  

4.2.2 Objectives of the study 

The objectives of the study were to: 

• To describe the practice of anaesthetists regarding pre-preparation of 

emergency drugs in elective and emergency theatres 

• To describe which emergency anaesthetic drugs are pre-prepared 

• To describe the opinions of anaesthetists regarding pre-preparation of 

emergency drugs as a source of drug administration error, contamination and 

wastage 
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• To compare demographics with emergency anaesthetic drug pre-preparation 

practices 

 

4.2.3 Summary of the methodology used in the study 

This was a prospective, descriptive study design that entailed the distribution of 

questionnaires on the pre-preparation of emergency anaesthetic drugs to members of the 

Department of Anaesthesiology at three of the hospitals that comprise the University of the 

Witwatersrand’s training hospitals. 

All anaesthetic department staff affiliated with the University of Witwatersrand were 

eligible to participate. There were a total of 219 anaesthetists. This included doctors from 

the professional levels of consultant, senior registrar, junior registrar, medical officer and 

community services doctor. 

Data were collected with the use of a self-administered questionnaire (Appendix 6). 

Approval from the Human Research Ethics Committee (Medical) of the University of the 

Witwatersrand and the respective hospital CEO’s was obtained, consent was requested 

from the heads of the anaesthetic departments in the participating hospitals. 

Questionnaires were distributed and collected by the researcher at departmental meetings 

and placed into a sealed box. The contact details of the researcher were available to 

participants should any queries arise.  

4.2.4 Results 

Pre-preparation of emergency anaesthetic drugs at the University of the Witwatersrand 

academic training hospitals varies according to patient and anaesthetist related factors. 

There is no protocol and so these decisions are according to individual preference. 
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Anaesthetist related factors are professional grade and this is related to years of 

experience. Patient related factors, such as paediatric or obstetric, and emergent surgery 

also impact practice. 

4.3 Limitations of the study 

Limitations of this study include the use of a self-administered questionnaire and the 

contextual nature of the study. Self-administered questionnaires have a number of 

limitations including incomplete answering of all questions, the inability to provide 

clarification on any of the questions should a query arise and a desire amongst participants 

to provide the perceived accepted responses. (42)  

The study was contextual in nature. Only those anaesthetists at the three training hospitals 

of the University of the Witwatersrand were involved and thus the findings may not be 

generalised to other academic hospitals in the province or country. 

4.4 Recommendations 

4.4.1 Recommendations for clinical practice 

The research showed the varied practice among anaesthetists with regards to pre-

preparation of emergency anaesthetic drugs. Recommendations are to develop 

departmental guidelines in order to ensure patient safety by having appropriate drugs 

readily available should the need arise. It is also important to bare the disadvantages of pre-

preparation of emergency anaesthetic drugs when developing such guidelines. These 

include the reduction of drug administration errors, contamination, waste and cost. The 

availability of pre-filled syringes can also be investigated as a means to address these issues.  
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4.4.2 Recommendations for further research 

There may be a difference between what respondents indicate in a questionnaire compared 

to what they actually do in theatre. Therefore, possible future research would entail the 

researcher being present in theatre. This would allow direct observation of the drugs pre-

prepared, used and wasted. It would also provide more accurate information on how drugs 

are pre-prepared and stored. The stability and sterility of these drugs could also be 

investigated. 

4.5 Conclusion 

The practice of anaesthetists at three of the hospitals that comprise the University of the 

Witwatersrand’s academic training hospitals has been described. Practice varies according 

to professional grade, nature of surgery and the type of patient. For the type and nature of 

surgery, the results show that senior staff tend to pre-prepare drugs less frequently than 

junior staff. 

Departmental policy would be helpful for the decrease the pre-prepared of emergency 

complication and for guidance with regarding pre-preparation of emergency anaesthetic 

drugs. 

Introduction of pre-filled syringes for most common used emergency anaesthetic drugs 

would be recommended for decrease drugs administration error and drug wastage.   
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5. Appendices:

Apendix1  Permission from the Human Research Ethics Committee (Medical
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Apendix2  : permission from CHBH COE. 
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Apendix3  :  permission from CMJAH. 
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Apendix4  : permission from  HJH COE 
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Apendix5  :  Information letter 

Dear colleague, 

Hello, my name is Rima Husein and I am an anaesthesiology registrar at the University of 

the Witwatersrand.  

I would like to invite you to participate in a research study entitled: Preoperative 

preparation of emergency anaesthetic drugs. This will be handed in to the Wits University 

Department of Health Sciences as part of my MMED degree. 

The aim of this study is to describe the practice of doctors administering anaesthesia at 

Johannesburg academic hospitals(Charlotte Maxeke Johannesburg Academic Hospital, Chris 

Hani Baragwanath Academic Hospital, Helen Joseph Hospital and RahimaMoosa Mother 

and Child Hospital )with regard to pre-preparation of emergency anaesthetic drugs, with the 

specific objectives being: 

• To describe which emergency anaesthetic drugs that are pre-prepared 

• To describe  the perception of anaesthetistsregarding pre-preparation of emergency 

drugs as a source of drug administration error, wastage and contamination 

• To describe the opinion of anaesthetistsregarding preparation of emergency drugs in 

elective and emergency theatres.  

The study has been approved by the Human Research Ethics Committee (HREC) (Medical) 

(Number R14/49) and the Graduate Studies Committee of the University of the 

Witwatersrand. Furthermore, permission to conduct the study has been obtained from the 

CHBAH Research Committee and the heads of departments involved.  

Consent will be implied by agreeing to complete the questionnaire and is entirely voluntary. 

Questionnaires are not marked in any way for identification and no identifying data will be 
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collected. The questionnaire should only take approximately 15 minutes to complete. Once 

completed questionnaires will be placed into a sealed box. The content of the completed 

questionnaires will only be viewed by myself and my research supervisors.   

Results published will have no identifying data and will be made available to participants.  

The study offers no benefit to participants but may result in positive changes for the future. 

Thank you for taking the time to read this letter. If you have any questions or concerns with 

regard to the study, you may contact the following people with your queries: 

• Professor Cleaton-Jones (chairperson of the HREC): 011 717 1234 

• Rima Husein: 079 346 9246 

Please know that you are free to withdraw from the study at any time without having to 

provide a reason. The study is entirely voluntary and not taking part in it or withdrawing 

from it carries no penalty or repercussion of any sort.   

Yours sincerely 

Rima Husein 
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Apendix6  : Self-administered questionnaire 

I would like to thank you for taking the time to complete the following questionnaire. The 

questionnaire consists of four sections, and has a total of 19 questions. It should take 

approximately 15 minutes to complete. 

Instructions: Please will you complete the following questionnaire by marking the 

appropriate box with an “x”. 

Please note: All respondents will be kept anonymous and the information kept confidential. 

1.  Introduction 

1.1  What is your age? 

25-30  

31-40  

41-50  

> 50  

 

1.2  What is your gender?  

Male  Female  
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1.3  What is your anaesthetic grade? 

Consultant (specialist or career medical officer 

with greater than 10 years of experience) 

 

Senior registrar (year 3 & 4)  

Junior registrar (year 1 & 2)  

Medical officer  

Community service doctor  

 

1.4  How many years of experience in anaesthesia do you have? 

0-2  

2-5  

5-10  

>10  

 

Emergency anaesthetic drugs, such as adrenaline, ephedrine, succinylcholine, 

phenylephrine and atropine, are life-saving drugs routinely prepared by the anaesthetist 

before the start of the operating list. 
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2.  Departmental policies regarding emergency drug pre-preparation. 

2.1  Is there a departmental policy in Wits training hospitals regarding emergency 

anaesthetic drug pre-preparation? 

Yes  

No  

Do not know  

 

2.2  Is there any teaching at Wits training hospitals regarding emergency drug pre-

preparation? 

Yes  

No  

Do not know  

 

3.  Emergency drug pre-preparation, frequency of use and drug wastage 

3.1  Do you draw emergency drugs at start of the list ? 

Yes  

No  

Sometimes  
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If your answer is " yes" or "sometimes" please answer the follow questions (3.2, 3.3, 3.4) 

3.2  How often do you draw emergency drugs at start of the list? 

Type of theatre                                 Always Sometimes Never 

Elective Adult    

Paediatric    

Obstetric    

Emergency Adult    

Paediatric    

Obstetric    

 

3.3  Which of the following emergency anaesthetic drugs do you prepare routinely ?  

Type of case Atropine Succiny

l-

choline 

Ephedrin

e 

Phenyl-

ephrine 

Adrenalin

e 

Other  

Elective Adult       

Paediatri

c 

      

Obstetric       

Emergenc

y 

Adult       

Paediatri

c 

      

Obstetric        
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If you marked ‟other″, please specify which drug......................... 

 

 

3.4  When you prepare emergency anaesthetic drugs before elective surgery, how often 

do you actually use them on average per month? 

Time/month 
Atropine 

Succinyl-

choline 
Ephedrine 

Phenyl-

ephrine 

Adrenalin

e 

Never      

Once      

2 to 4times      

5to 7 times      

> 7times      

 

4.  Complications of emergency anaesthetic drug preparation  

If you pre-prepare anaestheticemergency drugs please answer the following questions. 

 

4.1  What information do you put on the individual syringe when you prepare emergency 

anaesthetic drugs? 

 Always Sometimes Never 

Nothing    

Drug name    
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Concentration    

Operator’s signature    

Date of preparation    

Time of preparation    

 

4.2  Have you ever experienced syringe swap errors with prepared emergency 

anaesthetic drugs? 

Yes  

No  

Do not know  

 

• If you answered “yes” to the above question, please indicate how many times in last 

year have you experienced syringe swap errors with prepared emergency anaesthetic 

drugs? 

Once  

2-4  

5-7  

> 7  

 

4.3  Have you ever experienced drug administration errors related to drawing up 

emergency drugs at the time they were needed in an emergency? 

Yes  

No  
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Do not know  

 

 

 

4.4  Have you ever experienced complications due to delay in delivery of a required  

emergency drug to the patient at time of an emergency? 

Yes  

No  

Do not know  

 

• If you answered “yes” to the above question, do you think that a delay in delivery of the 

requiredemergency drug at the time of the emergency negatively impacted the 

patient’s outcome? 

Yes  

No  

Do not know  

 

4.5  How often do you replace pre-prepared emergency anaesthetic drugs in emergency 

theatre if still un used ? 

 When I start my shift Every 24 hours 24 - 48 hours >48hours 

Atropine     
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Succinylcholine     

Ephedrine     

Phenylephrine     

Adrenaline     

 

 

 

4.6  Do you think that pre-preparation of emergency anaesthetic drugs is a potential 

source of drug contamination?  

Yes  

No  

Do not know  

 

5.  A prefilled syringe is a medication delivery method, which involves the pharmaceutical 

manufacturer providing syringes with medication that are diluted to commonly used 

concentrations. This reduces the need to draw up medication into a syringe, thereby 

increasing the rate of delivery of medication and reducing the risk of drug wastage 

and drug administration errors. 

5.1  Do you think that the availability of prefilled syringes will help to reduce emergency 

anaesthetic drug wastage? 

Yes  

No  

Do not know  
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5.2  Do you think that the availability of prefilled syringes will help to reduce drug 

administration errors? 

 

Yes  

No  

Do not know  

 


