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ABSTRACT

Medical internship is a period associated with a high risk of fatigue and burnout
mainly due to long working hours, negatively impacting the interns’ wellbeing,
learning experience, and quality of patient care (Gunasingam et al., 2015). The
Health Professionals Council of South Africa (HPCSA) serves as the regulatory
body overseeing internship training and sets regulations for training institutions,

such as Chris Hani Baragwanath Academic Hospital (CHBAH), to comply with.

The objective of this study is to develop an efficient work schedule for CHBAH
interns compliant with HPCSA regulations, ultimately contributing to reduced
burnout, enhanced intern well-being, improved learning experience and

potentially improved patient care quality.

This study demonstrated that the working hours on the actual work schedules for
CHBAH interns during the General Medicine, Obstetrics and Gynaecology, and
General surgery rotations were indeed non-compliant with HPCSA regulations
and that additional interns will be required during those rotations to ensure

compliance.

To develop an efficient work schedule for CHBAH interns compliant with HPCSA
regulations; ChatGPT 4.0, which is Generative Atrtificial Intelligence (Al), was
used in this study and the model was initially trained to fully account for the
HPCSA regulations. Following the training of ChatGPT 4.0, the ideal generic
intern work schedule was created and coded, with the aim to develop an efficient
intern schedule for CHBAH interns for each rotation, adhering to both the HPCSA

regulations and the department’s unique work structure.

By developing an efficient work schedule compliant with HPCSA regulations,
interns at CHBAH will experience less risk of fatigue and burnout, and therefore
enhanced intern well-being, improved learning experience and potentially

improved patient care quality.



DEFINITIONS

a)

Burnout- It is described as an occupational stress and is defined as
“chronic depletion of energy because of ongoing emotional demands
associated with one’s occupation” (Ireland et al., 2017).

Community service medical officers (CSMO)- Medical doctors who have
completed their two-year internship program and now working their one-
year compulsory community service.

Consultants- Specialist medical doctors who have specialised in a
particular specialty domain.

Continuous/ Extended shift work- This is continuous hours worked during
a shift, also known as a “call.” The 26-hour “call” as regulated by the
HPCSA consists of a regular 8-hour normal day shift immediately followed
by continuous 18-hours of working throughout the night (Maoz Breuer et
al., 2023).

Medical Officers (MOs)- Independent medical doctors who completed their
one-year compulsory community service.

Night floats- A scheduling system requiring temporary rotation to a 13-hour
night shift schedule once or twice a month for few consecutive nights,
leading to shorter call duration (Maoz Breuer et al., 2023).

Overtime- Hours worked outside of the normal working hours and is
capped at 20-hours per week and 80-hours per month for medical interns
(HPCSA, 2023).

Registrars- Medical doctors undergoing training in a specialty domain to

become consultants.



CHAPTER 1. INTRODUCTION

1.1 Statement of purpose

This study addresses the challenge of long working hours among medical interns
(interns). It considers a work schedule that adheres to the regulatory standards
set by the Health Professions Council of South Africa (HPCSA) to mitigate the

adverse effects linked to prolonged work hours.

1.2 Background of the study

Interns are newly qualified junior medical doctors undergoing a compulsory two-
year internship training programme at an accredited training institution after
completing medical school (Ross et al., 2018). Oversight of the internship training
programme is regulated by the HPCSA which ensures adherence of accredited

institutions to prescribed guidelines and requirements (HPCSA, 2023).

Chris Hani Baragwanath Academic Hospital (CHBAH) is the largest hospital in
Southern Africa, located in Soweto township, and is one of the HPCSA accredited
medical intern training institutions. It is regarded as the busiest and most
demanding training institution due to its high patient load (Essa, 2010). Essa
(2010) analysed post-internship experiences in three Johannesburg internship
training institutions; namely, CHBAH, Charlotte Maxeke Johannesburg Academic
Hospital, and Helen Joseph/Rahima Moosa Mother and Child Hospital complex,
and found that the interns at CHBAH experienced more stress than those at the
other two hospitals (Essa, 2010). However, CHBAH is also known as a place
where interns acquire rich medical training experience to develop into highly

competent independent medical doctors (Essa, 2010).

The internship training programme requires the intern to rotate across four
different specialty domains comprising of three-months stints in General
medicine, General surgery, Paediatrics, and Obstetrics and Gynaecology during
the first year of training. The second year requires two-months rotations across

Anaesthesiology, Orthopaedics, Psychiatry, and six-months for Family Medicine



(HPCSA, 2023). This structured programme is intended to train the intern under
supervision of a qualified medical doctor across the various medical disciplines
and equip them with the necessary skills to work independently during their one-

year compulsory community service training that follows internship training.

The medical doctor organizational structure is hierarchal with interns at the
bottom of the hierarchy. These junior doctors provide patients with first point of
care, following handover from the nursing staff, and are therefore an essential
component of the medical team. However, the radical transition that interns
experience from being a student, to taking on the massive responsibility of human
life in resource constrained and highly demanding work environments can be very

overwhelming for the interns and lead to burnout (Essa, 2010).

One such example is the requirement from HPCSA for interns to work overtime
as part of service delivery and training (HPCSA, 2023). Prior to 2017, HPCSA
recommended a maximum 60-hour work week and capped extended/continuous
shift work at 30-hours (Ross et al., 2018). However, in 2014, a campaign initiated
by medical students and interns called Safe Working Hours (SWH), aimed at
generating “an evidence-based discussion” around intern working hours was
advocating for a reduction of extended shift work to 16-hours (Kotze et al., 2020).
The request for 16-hours was backed by “evidence that shifts longer than 16-
hours are associated with increased risk of harm for both the intern and patient
due to fatigue, which leads to cognitive impairment and poor decision-making, as
well as an increased risk of motor vehicle accidents (MVA) and needle-stick
injuries” (van der Westhuizen, 2014). This campaign gathered momentum with
an online petition and required involvement of various stakeholders such as
Junior Doctor Association of South Africa which is part of South African Medical
Association, HPCSA, Department of Health, and SWH representatives to review

the regulations on intern work hours (Kotze et al., 2020).

Following a MVA fatality by a medical doctor after a 30-hour extended shift in
2017, the HPCSA reviewed their guidelines and recommended that interns be
limited to maximum of 26-hour extended shift work (Ross, 2018) (Kotze et al.,
2020) with “shorter shifts preferred” according to HPCSA (2023).



However, compliance to the intern working hours regulations remains a challenge
due to staff shortages, high patient load, and limited assistance from nursing
colleagues (Bola et al., 2015), as well as no formal monitoring processes in place
to determine the hours worked by the intern. According to the Occupational
Health and Safety Act (1993), the employer has the responsibility to provide as
far as reasonably practicable, a safe workplace without risk to the health and
safety of the employee. In turn, the employee has the right to refuse to work in a
workplace in which they feel their health and safety is at risk (Occupational Health
and Safety Act, 1993). However, the latter is not practical given that interns are
not normally aware of their employment rights or fear victimisation if they spoke
up which could potentially impact completion of their internship training. It is
therefore imperative to develop an effective system that protects this vulnerable

group of medical doctors from being a danger to self, patients, and society.

1.3 Research problem

Interns are subjected to long working hours which has negative consequences
on their health and well-being, learning experience, and on the quality of care

provided to patients.

1.4 Research objective

To develop an intern work schedule which adheres to HPCSA regulatory
standards on working hours that will contribute to reduced burnout, enhanced
intern well-being, improved learning experience and potentially improved patient
care quality at CHBAH.

1.5 Rationale

The research offers insights for enhancing the working conditions of interns at
CHBAH. By extrapolating data from CHBAH, the study will devise a work
schedule that aligns with the regulatory environment and optimises the intern

well-being, learning experience, and patient care.



1.6 Delimitations and limitations of the study

The delimitations of the study are related to its focus on internship training at
CHBAH. The limitations relate to the availability of the required data to undertake

the study.

1.7 Assumptions

The research is dependent on the data captured in the CHBAH Health
Information Management System (HIMS) and Human Resource (HR) database

being accurate and available to undertake the study.

The research also assumes that the HPCSA regulations are structured to ensure
optimal intern wellbeing, learning experience, as well as ensuring quality patient

care is provided by the intern.

1.8 Chapter Outline

Medical internship training is a demanding two-year programme aimed to equip
the junior doctor with adequate skills to work as an independent medical doctor.
These junior doctors are at the bottom of the hierarchy in the organisational
structure and are at high risk of experiencing occupational stress and burnout.
The risk of occupational stress at CHBAH is said to be high due to the heavy
patient load (Essa, 2010), and this can be a reflection of the CHBAH
organisational culture to provide the intern with “rich medical training experience
to develop into highly competent independent medical doctors” (Essa, 2010). The
internship training is fortunately regulated by the HPCSA to ensure the intern is
adequately trained at training institutions compliant to their guidelines and
regulations. However, compliance with the HPCSA regulations on working hours
is not always adhered to (Bola et al., 2015), resulting in negative outcomes for

the intern and patients.

This study analyses data from CHBAH, to devise a work schedule for interns

which adheres to HPCSA regulatory standards and will contribute to reduced



burnout, enhanced intern well-being, improved learning experience and

potentially improved patient care quality at CHBAH.



CHAPTER 2. LITERATURE REVIEW

2.1 Introduction

Stress and burnout are prevalent among interns (Gunasingam et al., 2015).
Burnout, described as an occupational stress, is defined as “chronic depletion of
energy because of ongoing emotional demands associated with one’s
occupation” (Ireland et al., 2017) and is a devastating consequence of the
demanding work conditions interns are subjected to (Essa, 2010). Long working
hours is one of the contributing factors of stress and burnout among interns
(Gunasingam et al., 2015) (Ireland et al., 2017), of which the consequences have
personal and organizational ramifications. At a personal level, burnout leads to
lack of humanity towards the patient (Essa, 2010), low career satisfaction (Ireland
et al., 2017), personal health neglect, and increased risk of occupational injuries
and MVA (Gunasingam et al., 2015). Consequences at an organisational level
include medical errors, suboptimal patient care, increased risk of being sued for
malpractice, increased rate of absenteeism, and reduced productivity (Ireland et
al., 2017).

Numerous stress reduction and burnout prevention interventions have been
researched and proposed as part of the medical internship programme. However,
interventions requiring implementation of intern work hour limits to reduce

prevalence of burnout have conflicting opinions (Gunasingam et al., 2015).

There are several workload management theories that could play a role in
reducing burnout among medical interns. The literature review by Parasuraman
R, et al. (2005) explores these theories and proposes enhancements to workload
modelling and management strategies (Parasuraman & Rovira, 2005). These
theoretical insights can be applied to the scheduling and workload management
of medical interns in hospital settings. Firstly, the Cross-modal links in spatial
attention theory, highlights the interconnectedness of different sensory modalities
and their collective impact on attention and workload (Parasuraman & Rovira,

2005). Cross-modal attention training can be provided to interns to enhance their



ability to manage information from various sources, thus improving multitasking

capabilities.

The Malleable attentional resource theory is the second theory explored by
Parasuraman R, et al. (2005) and it suggests that attentional resources are
flexible and can be reallocated based on task demands, thus allowing for dynamic
workload management (Parasuraman & Rovira, 2005). This theory can be
applied in designing schedules that allow interns to switch between tasks

requiring different levels of attention to prevent cognitive fatigue.

Another theory is the Dynamic workload modelling theory, which advocates for
real-time assessment and adjustment of workload, recognizing that task
demands and individual capacities fluctuate over time (Parasuraman & Rovira,
2005). The application of this theory may require implementation of real-time
monitoring systems to assess interns' workload, thus allowing for immediate

adjustments to prevent burnout.

The fourth theory reviewed by Parasuraman R, et al. (2005) is the Task
Prioritization theory which emphasizes ranking tasks based on urgency and
importance to effectively manage workload (Parasuraman & Rovira, 2005).
Interns can be trained in task prioritization to enable them to effectively distinguish

between urgent and non-urgent tasks, thus optimizing their workflow.

Latent performance decrements theory is the fifth theory which addresses the
subtle declines in performance that may not be immediately apparent but can
accumulate over time due to sustained workload (Parasuraman & Rovira, 2005).
Monitoring of latent performance decrements can be achieved by establishing
regular follow-up appointments with the interns to detect subtle declines in

performance and therefore enabling timely interventions to prevent burnout.

And lastly, the Incorporation of theoretical models into scheduling tools strategy
can be applied through the use of an advanced scheduling software that
integrates these theoretical models to effectively manage interns' workload

(Parasuraman & Rovira, 2005).



For the purpose of this study, no significant workload and scheduling
management theory is relied upon. Instead, The HPCSA regulations were used

as the gold standard in ensuring workload management among medical interns.

2.1.1 National versus international regulations on intern working hours.

Regulations around intern working hours is a contested and controversial issue
worldwide. HPCSA last reviewed their guidelines in 2017 and recommended that
interns be limited to working 60-hours per week, and reduced the extended shift

working hours from 30-hours to a maximum of 26-hours (HPCSA, 2023).

In the United States, interns are regulated by the Accreditation Council for
Graduate Medical Education (ACGME) which has changed the structure of
medical training over the years because of patient safety concerns resulting from
intern extended shift work and fatigue (Weiss, 2016). In 2003, the ACGME
mandated maximum 80-hour work week and limit of 30-hours extended shift
work, and in 2011 the requirements remained 80-hour work week but the
extended shift working hours were significantly reduced to 16-hours (Weiss,
2016).

Regulations in European countries vary regarding maximum weekly working
hours and extended shift work. Maximum weekly working hours are 80-hours in
Canada; 48-hours in England, Finland, Hungary, Ireland, Netherlands, Slovenia,
and Spain; 42-hours in Germany; and 40-hours in Czech Republic, Estonia, and
Latvia (Maoz Breuer et al., 2023). Maximum extended shift duration of 26-hours
is mandated in Canada; 24-hours for Estonia, Finland, Germany, Ireland, Latvia,
Netherland, and Spain; 16-hours for Czech Republic, Hungary, and Slovenia; and

England has the least with 13-hours (Maoz Breuer et al., 2023).

21.2 Sleep physiology and consequences of long working hours.

A study by Lockley et al. (2006) reviewed the physiological sleep principles
underlying fatigue, as well as the impact of extended shift work on interns’ health
and patient safety. The physiological principles explain the unrealistic

expectations of interns to maintain continuous wakefulness and alertness during



the night, which increases their risk of work-related accidents and fatigue-related
errors (Lockley et al., 2006).

Consequences of extended shift work are fatigue, chronic sleep deprivation
(Weiss et al., 2016), impaired decision making (Ross et al., 2018), increased risk
of needlestick injuries and MVA (Lockley et al., 2006) (Weiss et al., 2016),
negative mood changes such as depression and burnout (Weiss et al., 2016), as
well as negative impact on patient care (Landrigan et al., 2004) and on medical
interns quality of life (Maoz Breuer et al., 2023). The health effects of long working
hours are an increased risk of diabetes, obesity, cardiovascular diseases
(Grandner, 2022), increased cancer risk, compromised immune system (James
et al., 2017), cerebrovascular diseases, and negative health behaviours such as

smoking, alcohol abuse, and physical inactivity (Wong et al., 2019).

Understanding sleep physiology is therefore pertinent in developing sound
evidence-based policies (Lockley et al., 2006) to reduce the negative outcomes

of long working hours on the interns’ wellbeing and patient care.

2.1.3 Strategies to reduce intern working hours

A comparative analysis study by Maoz Breuer et al., (2023) reviewed five
strategies implemented in different countries to reduce residents’ work burden
caused by long working hours. These five strategies include shorter shift length,
limited weekly working hours, limited monthly night shifts, night floats, and rest
breaks (Maoz Breuer et al., 2023).

e Shorter shift lengths less than 16-hours is associated with improved
attentiveness during the night shift, less risk of medical errors (Lockley et
al., 2006), as well as reduced burnout and job satisfaction (Weiss et al.,
2016). Therefore, reducing the extended working hours of interns is
ultimately what makes sense as a step in the right direction, however, it
could lead to unintended consequences. Reducing shifts to less than 16

hours without additional workforce will unfortunately increase the labour



2.2

cost as interns are an inexpensive labour source (Lockley et al., 2006),
have negative impact on intern education (Lockley et al., 2006), increase
numbers of night and weekend calls, as well as increase patient workload
and patient handover which could lead to medical errors (Maoz Breuer et
al., 2023). A solution could be for addition of non-clinical health workers to
the workforce to relieve interns of unnecessary tasks not beneficial to
intern training, thus reducing their workload (Maoz Breuer et al., 2023).
These may include phlebotomy services, hospital assistants that could
relieve nursing staff from non-medical tasks to increase the nursing staff
capacity to assist interns, ward clerks to search for patient results, as well
as having a co-ordinator to arrange patient discharge (Bola et al., 2015).
Working more than a 40-hour work week is associated with increased
fatigue and negative impact on employee’s performance and job
satisfaction (Dall'Ora et al., 2016). The study by Maoz Breuer et al., (2023)
showed poor compliance to weekly working hours in European countries
due to staff shortages and many of these countries introduced opt-out
mechanisms to allow residents to voluntarily work above the regulated
hours for extra compensation. However, policies that allow for voluntary
paid work beyond regulated hours are not ideal as this increases risk of
medical errors (Dall'Ora et al., 2016).

Night floats were successfully implemented in England, but problematic in
many countries. They are associated with less sleep and increased
fatigue; leading to negative impact on education, as well as mental and
physical health (Maoz Breuer et al., 2023) (Weiss et al., 2016).

Rest breaks are an effective strategy as they allow for “protected sleep
through strategic naps during an extended shift, leading to improved

attention and cognitive functioning (Weiss et al., 2016)”.

Definition of topic or background discussion

An interventional trial by Landrigan et al. (2004) to eliminate extended shift work

to 16-hours and reduce weekly working hours to 60-hours showed success in

reducing medical errors by interns in an Intensive Care Unit (ICU) setting. This

intervention schedule divided the intern work schedules into 16-hour “day-call”



(7am-9pm) covered by one intern and another intern covering the 16-hour “night-
call’ (9pm-1pm) the following day. This study revealed a positive impact on sleep
physiology, however, shortfalls with any intervention schedule aimed to reduce
work hours may lead to an increase in patient workload or in an increased number
of patients handed over from one shift to the next; which can inadvertently lead
to increased medical errors (Landrigan et al., 2004). Therefore workload, and not
only number of interns, should be factored in when developing interventions to

reduce working hours (Maoz Breuer et al., 2023).

Shortfalls with this interventional trial was the education gap for interns working
in the night, and suggestions to have formal evening ward rounds for the entire
team was recommended (Landrigan et al., 2004). Interventions incorporating
technology can also be used to support handover processes (Maoz Breuer et al.,
2023). Another shortfall was the poor ability to monitor hours worked by the
interns due to poor compliance in using the computerized sign-out process
(Landrigan et al., 2004). It is therefore imperative that there are effective
mechanisms in place to monitor and enforce directives on working hour limits to
have successful implementation of the intervention schedules aimed to reduce

working hours (Maoz Breuer et al., 2023).

2.3 Research objective and hypothesis

2.3.1 Research objective

To develop an intern work schedule which adheres to HPCSA regulatory
standards on working hours that will contribute to reduced burnout, enhanced
intern well-being, improved learning experience and potentially improved patient
care quality at CHBAH.

2.3.2 Hypothesis

Implementing a work schedule at CHBAH, which adheres to HPCSA regulatory

standards on working hours, will lead to reduced working hours for interns which



will contribute to reduced burnout, improved intern well-being, improved learning

experience and potentially enhanced patient care quality.

2.4 Conclusion of Literature Review

Long working hours are a contributing factor to the high levels of stress and
burnout during medical internship training in South Africa (Essa, 2010). HPCSA
regulations on intern working hours varies from other countries internationally, as
well as literature recommendations. Addressing those discrepancies requires
understanding of sleep physiology to develop sound policies (Lockley et al.,
2006). Many strategies to reduce intern working hours are associated with
positive outcomes, however it could also have unintended negative
consequences (Landrigan, 2004). It is therefore imperative that development of
any intervention schedules aimed at reducing working hours not only rely on
number of interns but considers workload, and effective monitoring processes
need to exist to ensure compliance to the intervention schedules (Maoz Breuer
et al., 2023).



CHAPTER 3. ¥ RESEARCH METHODOLOGY

3.1 Research approach

The methodology involves a quantitative approach using numeric data available
in the CHBAH Health Information Management System (HIMS) and Human
Resource (HR) database, as well as an analysis of current intern work schedules
from the specialty domains. The study uses data from HR department regarding
the number of interns and qualified doctors in various speciality domains, as well
as data from HIMS regarding the number of patients treated over the past three

years in various speciality domains. Some of this data was used to:

e Develop a generic ideal work schedule for interns that complies with
HPCSA regulations using Generative Artificial Intelligence (Al).

e Analyse the current intern work schedule across the various specialty
domains and evaluate how it relates to HPCSA regulatory requirements.

e Estimate the number of interns needed to meet the demand within the
specialty domains at CHBAH.

e Develop an efficient work schedule for the CHBAH interns across various

specialty domains.

3.2 Research design

An exploratory case study of CHBAH informs the research design through
secondary data collection. CHBAH was selected because it is the largest and
busiest hospital in South Africa and could provide a good indication of the
problems and complexities associated with internship accredited institutions. The
site is also convenient in terms of time and resources as it is the researcher’s

workplace.



3.3 Data collection methods

The following data was requested from CHBAH HR and HIMS database over the

past three years:

. The number of interns allocated to CHBAH.

. The number of interns, community service doctors (CSMQ’s), medical
officers (MO’s), registrars, and consultants across the speciality
domains.

. The number of patients treated across the speciality domains.

The monthly intern work schedules were requested from secretaries across

various specialty domains.

3.4 Population and sampling method

CHBAH will be the case site for the research. The required data is already
available on the CHBAH HIMS, HR database, and from the departments within

which interns rotate. The study is thus not reliant on primary data.

3.5 The research instrument

Generative Atrtificial Intelligence (Al) was used as a research instrument to devise
a work schedule for interns that is compliant with HPCSA requirements.
Generative Al is increasingly used to devise programmes to address certain
problems in industries such as healthcare, construction, education, and human
resource (Prieto et al.,2023) (Ratnam et al., 2023). In this study, ChatGPT 4.0

was used to devise a work schedule for interns.

ChatGPT is a general purpose discussion chatbot that was published by OpenAl
on 30 November 2022 (Ratnam et al., 2023). ChatGPT differs from long existing
Natural Language Processing techniques such as GPT models because it is
trained for conversation and not only for single-prompt use (Prieto et al., 2023).
Advantages of Generative Al is speed, accuracy, efficiency, multitasking, and fact

based decision-making (Khanzode & Sarode, 2020). Due to its conversational



properties; ChatGPT can allow the user to correct it when it makes a mistake,

and it can also explain its response (Amos, 2022).

The use of Generative Al as a research instrument for this study follows the work
of Prieto et al. (2023) who used ChatGPT for project scheduling and task
assignment in a small construction project (Prieto et al., 2023). The initial input
required enough details of the scope of work, followed by prompts to challenge
ChatGPT (Prieto et al., 2023). Figure 1 highlights the steps followed in the study
by Prieto et al. (2023).
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Figure 1: Overview of the main steps for using and assessing ChatGPT
(Prieto et al., 2023)

3.6 Procedure for data collection

Data from CHBAH HIMS and HR database was provided after ethics clearance.
ChatGPT was used to undertake the estimates and develop an ideal generic work
schedule for CHBAH interns that is compliant to HPCSA regulations. Thereafter,
the actual work schedules were requested from the various specialty domains for
the month of November 2024 and assessed for compliance with HPCSA

regulations.

3.7 Data analysis strategies and interpretation

Following the methodology by Prieto et al. (2023), the next steps were utilized to

analyse data and to devise an ideal generic work schedule for CHBAH interns:



Step one: ChatGPT 4.0 was provided documents and trained to take account of
all the HPCSA requirements on intern training as well as training on the general

South African Labour laws.

Step two: ChatGPT was given a first prompt to provide conditions from the

regulations which are essential for intern training.

Step three: ChatGPT was given a second prompt to use the conditions provided

to create an ideal generic schedule for interns that conforms to regulations.

Step four: ChatGPT was given a prompt to write an Excel code to generate the

ideal generic work schedule.

Following the creation of an ideal generic work schedule using ChatGPT, the
actual work schedules from the top five busiest specialty domains for the month
of November 2024 were evaluated using Excel to assess whether the
departments are compliant to the conditions regulated by HPCSA with regards to

working hours, overtime and patient workload.

An estimate on the excess number of hours worked was calculated to provide an

indication of how many interns should be allocated to CHBAH.

The estimates will be reviewed, and further prompts considering the number of
interns, and work structures of the various specialty domains will need to be given
to ChatGPT to refine the ideal generic work schedule coded. This will result in
the development of a programme in Excel which could be used to develop work
schedules for interns aligned with the HPCSA regulatory requirements as well as

the department work structure.

3.8 Limitations

ChatGPT relies on the details provided, and results generated must be reviewed
for accuracy (Prieto, 2023). ChatGPT can also be overconfident with its incorrect
response and may not allow the user to correct it (Amos, 2022). These ChatGPT
limitations were addressed through manual verification of the responses. Another

ChatGPT limitation is that the responses generated are influenced by the framing



of questions and prompts given; therefore, minor changes may lead to
contradicting responses (Amos, 2022). This issue was mitigated by thorough

training of the model to ensure consistency.

The study encountered limitations related to HIMS, whereby some data was
manually collected, and some was from the electronic system. This introduced
potential human error that could not be verified by the researcher due to
confidentiality constraints. Another limitation from the HIMS is that there was no
available data on the number of patients seen in the anaesthesiology department.
This was mitigated by using a proxy calculation based on patients seen in the
four main theatres with the assumption that an anaesthetist would have been

present and seen the patients. However, this approach excluded other theatres.

The actual work schedules provided by various departments included doctors'
names and contact details. This data was maintained confidential and
anonymized by assigning numerical labels, such as Intern 1, 2, etc. Another
limitation regarding the work schedules was that only the month of November
2024 was analysed, which might not be a true reflection of intern allocation and

call frequency data across the year in the various departments.

3.9 Quality Assurance

To evaluate the results from ChatGPT, Prieto et al. (2023) used the following

parameters, which were also be adopted for this study:

1. Accuracy- “comparison of the schedule generated by ChatGPT against
that created by a human project manager” (Prieto et al., 2023). In this
study the results were evaluated against the currently existing work

schedule in various specialty domains.

2. Consistency- “measured by evaluating whether the responses from
ChatGPT are constant by making slight modifications to the initial

prompt multiple times” (Prieto et al., 2023).



3. Reliability- “evaluated by ensuring that results conform with the
regulatory standards, and whether the results were adequate if they

had to be used in a real project” (Prieto et al., 2023).

4. Relevance- “the response from ChatGPT must be relevant to the input
prompt and not deviate from the original tasks defined in the scope of
work” (Prieto et al., 2023).

3.10 Ethical considerations

The study relied on a retrospective ethics application given and relies on

secondary data.



CHAPTER 4. FINDINGS AND ANALYSIS

4.1 Data Collection

Data was collected from the HR and HIMS departments at CHBAH, and the intern

work schedules were obtained from the various specialty domains.

411 Human Resource (HR) Department:

Data pertaining to the number of doctors in the years 2021-2023 was sourced from
the HR database as illustrated in Table 1. However, with regards to interns, the
database only provided the total number employed and not a specific breakdown as
to the allocations in the various specialty domains. This information regarding the
allocations was requested from the CHBAH medical intern curator and co-ordinator,

and clarity was also provided by the Family Medicine intern curator.



2021 2022 2023
Total number of medical interns allocated to CHBAH: 255 311 321
Total number of CSMOs allocated to CHBAH: 9 10 14

Number of medical Drs indifferent specialty domains:

Medical officers (MO's) 18 18 17
Registrars 43 43 43
Consultants 30 30 30
Medical officers (MO's) 12 11 11
Registrars 17 18 18
Consultants 19 18 18
Medical officers (MO's) 21 23 24
Registrars 44 45 45
Consultants 39 39 38
Medical officers (MO's) 24 22 22
Registrars 27 27 27
Consultants 16 18 18
Medical officers (MO's) 14 22 44
Registrars 43 43 70
Consultants 29 28 46
Medical officers (MO's) 14 14 14
Registrars 26 26 26
Consultants 16 16 16
Medical officers (MO's) 10 10 10
Registrars 14 14 14
Consultants 9 9 9

Medical officers (MO's) 21 21 26
Registrars 4 4 18
Consultants 3 4 4

Table 1: Data collected from HR regarding number of Doctors at CHBAH
from 2021-2023

INTERN AND CSMO ALLOCATIONS

Every year CHBAH is allocated approximately 120 interns in January and the
numbers may increase during the year due to asynchronous interns who may begin
internship either during the April, July, or October intakes. The intern numbers may
also fluctuate with some resigning, illness, maternity leave, and others failing and

having to repeat a rotation.

The allocation of first year interns is evenly split between the four rotations namely,
General/lnternal Medicine, General Surgery, Obstetrics and Gynaecology, and
Paediatrics. During the second year of internship training, the interns are equally

divided into two groups (Group 1 and Group 2). Group 1 is allocated to Family



Medicine and the interns in group 2 are evenly distributed among Anaesthesiology,

Orthopaedics and Psychiatry rotations.

The Family Medicine rotation is not run from CHBAH, but forms part of the
Johannesburg Health District. CHBAH interns are allocated to two of the seven
Subdistricts; namely Subdistrict D which is Soweto, and subdistrict G which is
Lenasia and Stretford areas. During the 6-month Family Medicine rotation; interns
rotate 1-month in Emergency Medicine either at CHBAH Medical Emergency Unit
(MEU) or Bheki Mlangeni District hospital, and another 1-month at a District hospital
either Bheki Mlangeni or Lenasia South where interns work in Medical, Paediatrics,
and Obstetrics and Gynaecology wards. The interns also spend 2-weeks in
Community Oriented Primary Care (COPC), and 3,5-months at Community
Healthcare Centres Outpatient Departments (OPD) and Emergency Departments in
Subdistrict D (Lillian Ngoyi, Mofolo, Itireleng, and Chiawelo) as well as Subdistrict G
(Stretford, and Lenasia Extension 13). The number of interns allocated to the Family
Medicine rotation in 2021, 2022, and 2023 are sixty-six, sixty, and eighty-six,
respectively. However, during the 1-month Emergency Medicine rotation at CHBAH
MEU approximately 5 - 7 interns were allocated during 2021 and 2022, and 7-10
interns in 2023.

Information regarding allocation of Community Service Medical Officers (CSMOs)
in various specialty domains was also not obtained from the HR database, but from
the intern co-ordinator. The number of CSMOs received yearly by CHBAH is evenly
allocated to General Medicine, General Surgery, Paediatrics, and Obstetrics and

Gynaecology departments as illustrated in Table 2.



Internal Medicine 30 43 40
Surgery 30 43 40
Paediatrics 30 43 40
Obstetrics and Gynaecology 30 43 40
Anaesthetics 22 20 29
Orthopaedics 22 20 29
Psychiatry 22 20 29
Family Medicine 66 S0 86
Total 252 292 333
Internal Medicine 2 2 2
Surgery 2 2 2
Paediatrics 2 2 2
Obstetrics and Gynaecology 2 2 2
Total 8 8 8

Table 2: Medical Interns and CSMOs allocations in years 2021-2023

A discrepancy was noted between the total numbers of interns and CSMOs reported
in the HR database and those provided by the Intern co-ordinator, whose main
responsibility is to allocate the interns and CSMOs to the various specialty domains.
This could be explained by the fluctuations of numbers throughout the year as
previously explained. However, for the purpose of this study, data provided by the

Intern co-ordinator was utilised.

4.1.2 Health Information Management Systems (HIMS) Department:

Information regarding patients seen or admitted in the various specialty domains
was obtained from the HIMS database at CHBAH as illustrated in Table 3. Further
breakdown of the Obstetrics and Gynaecology department was provided as
illustrated in Table 4. However, there was no information regarding patient count
from the Anaesthesiology department as patients seen by anaesthetists are
admitted by other departments such as General Surgery, and Obstetrics and
Gynaecology. The Anaesthesiology patient count data was manually compiled by
the data manager, who recorded the number of surgeries performed in the four main
theatres at CHBAH: JD Allen, Obstetrics, Gynaecology, and Neonatal theatres from
2021-2023. The total number obtained was used as a proxy calculation for the
Anaesthesiology department patient count as illustrated in Table 5. This is a
limitation as it is an assumption, which is likely, that for all the theatre cases, an
anaesthetist would be present and would have seen the patient. Another limitation

is that only four main theatres were recorded, thus excluding other theatres.



For the Family Medicine rotation, the patient count from the Emergency Department

Medical Emergency Unit (MEU) was collected. Interns rotate in this unit only during

the Family Medicine rotation and do not rotate through the Trauma Emergency Unit

or the Surgical Emergency Unit, which are also part of the Emergency Department.

2021 2022 2023
Number of patients seenat/admitted at:
General Medicine 19196 26841 26304
General Surgery 17363 18925 19238
Paediatrics 8665 12571 13466
Obstetrics and Gynaecology 25991 26432 25494
Anaesthesiology 79732 83006 74060
Orthopaedics 1526 1035 1294
Psychiatry 84 1387 1656
FamilyMedicine (Medical Emergency Unit) 23079 28019 27018

Table 3: Number of patients seen/admitted in various specialty domains

during 2021-2023.

GYNAECOLOGY
Period Inpatient death|Inpatient discharge |Inpatient transfer out | Admission
2021 105 4187 4 4296
2022 145 4509 T 4761
2023 133 5039 i 5179
OBSTETRICS
Period Inpatient death|Inpatient discharge |Inpatient transfer out | Admission
2021 46 21617 32 21695
2022 30 21639 2 21671
2023 15 20287 13 20315
Table 4: Obstetrics and Gynaecology patient admission data
SURGICAL PROCEDURES CONDUCTED FROM 1 JANUARY TO 31 DECEMBER 2021-2023
. JD Allen Theatre Maternity Theatre |Gynae Theatre |Neonatal Theatre
Period Total
Cases Cases Cases Cases
2021 69285 7632 2272 543 79732
2022 71068 8358 2683 897 83006
2023 62533 8116 2593 818 74060

Table 5: Number of theatre cases from 2021-2023 as a proxy calculation for

Anaesthesiology department

41.3

Intern work schedules

The study evaluates the November 2024 intern work schedules from five specialty

domains, namely: General Medicine, Obstetrics and Gynaecology, and General




Surgery which are first year rotations, as well as from Anaesthesiology, and Family
Medicine which are second year rotations. Clarity on each of the departments’
work structure was provided by Head of Departments and the departments’ Intern

curators.

4.2 Analysis

4.2.1 Ideal generic work schedule for medical interns

ChatGPT 4.0 was used to create an ideal generic work schedule for interns which
complies with HPCSA regulations. The HPCSA 2024 handbook for medical
interns, and the CCMA information sheet based on the Labour Relations Act were
attached with an Initial Prompt 1, requesting ChatGPT to extrapolate working
conditions which interns are subjected to during the internship training, as

illustrated in Figure 2.



Attached are the guidelines for medical interns in South Africa
Extrapolate the working conditions that interns will be subjected to in
order to complete their 2year internship training

The internship guidelines for medical interns | wth Africa outline a rigorous and structured

training regir Y Over two y s led acros ous medical domains. Here are some of the key

working conditions that interns will be subjected to

1. Duration and Structure: The nterns > = mandated to t 24 months. Interns are expected to
rotate through different domains, each of which is allocated specific time frames within the first

and second y s of training
Working Hours and Overtime

are subject to significant working hours ¥ > ns for overume. Typically.
interns might expect to work an average of 56 hours per week, with a maximum limit of 60

hours including overtime

e Continuous working hours are cappe 1 a maximum of 26 hours 1o mitigate fatigue and
ensure patent care safety

Leave Entitlerments:

- INterns are lowse I ve, sick b