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ABSTRACT

Objectives:

To evaluate the impact of the Covid-19 pandemic on gynaecological services and registrar
training.

Study design:

This was a descriptive cross-sectional study. Data on gynaecological visits and procedures
was gathered from three teaching hospitals in Johannesburg, using hospital patient registers
from November 2019 to November 2020. An online survey was used to assess registrar
opinions on the impact of Covid-19 restrictions on training. The Monthly Percentage Change
(MPC) and p-values were calculated using the formula (ebl -1) x 100. The Joinpoint
Regression Program (Version 4.9.1.0 2020) was used to measure the magnitude of changes in
visits and procedures. A p-value < 0.05 indicated a significant change. The Human Research
Ethics Committee of the University of the Witwatersrand approved the study (Ethics
clearance number: M220509).

Results:

There was a decrease in gynaecological services during the pandemic: Gynaecological
outpatient department (Nov 2019-July 2020 MPC= -13%, p = 0.05), Termination of
pregnancy services (Nov 2019-June 2020 MPC= -2%, p = 0.01), and elective major
gynaecological procedures (Nov 2019-July 2020 MPC= -14%, p = 0.05).

Of 64 registrars surveyed, 19 (54.3%) were male; 16 (45.7%) were female. The median age
was 33 years (IQR = 31-38, range = 27-48 years). Twelve (36.4%) registrars were in the first-
year of study, seven (21.2%) second-years, nine (27.3%) third-years, and five (15.2%) final-
years. The registrars performed fewer major surgical cases; total abdominal hysterectomies
(Nov 2019-Jul 2020 MPC=-7%, p = 0.05), vaginal hysterectomies (Nov 2019-Jul 2020
MPC=-2.2%, p = 0.02), and myomectomies (Nov 2019-Jun 2020 MPC=-16%, p = 0.03).
The above gynaecological services began to show recovery after July 2020.

Conclusion:

There was a decline in outpatient and surgical gynaecological services in all participating
academic hospitals. The pandemic had a negative impact on registrars’ training as seen by the

smaller number of major gynaecological cases.

Keywords: Covid-19, Impact, Registrar training, Gynaecology services, South Africa
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ABSTRACT

Objectives:

To evaluate the impact of the Covid-19 pandemic on gynaecological services and registrar
training.

Study design:

This was a descriptive cross-sectional study. Data on gynaecological visits and procedures
was gathered from three teaching hospitals in Johannesburg, using hospital patient registers
from November 2019 to November 2020. An online survey was used to assess registrar
opinions on the impact of Covid-19 restrictions on training. The Monthly Percentage Change
(MPC) and p-values were calculated using the formula (ebl -1) x 100. The Joinpoint
Regression Program (Version 4.9.1.0 2020) was used to measure the magnitude of changes in
visits and procedures. A p-value < 0.05 indicated a significant change. The Human Research
Ethics Committee of the University of the Witwatersrand approved the study (Ethics
clearance number: M220509).

Results:

There was a decrease in gynaecological services during the pandemic: Gynaecological
outpatient department (Nov 2019-July 2020 MPC= -13%, p = 0.05), Termination of
pregnancy services (Nov 2019-June 2020 MPC= -2%, p = 0.01), and elective major
gynaecological procedures (Nov 2019-July 2020 MPC= -14%, p = 0.05).

Of 64 registrars surveyed, 19 (54.3%) were male; 16 (45.7%) were female. The median age
was 33 years (IQR = 31-38, range = 27-48 years). Twelve (36.4%) registrars were in the first-
year of study, seven (21.2%) second-years, nine (27.3%) third-years, and five (15.2%) final-
years. The registrars performed fewer major surgical cases; total abdominal hysterectomies
(Nov 2019-Jul 2020 MPC=-7%, p = 0.05), vaginal hysterectomies (Nov 2019-Jul 2020
MPC=-2.2%, p = 0.02), and myomectomies (Nov 2019-Jun 2020 MPC=-16%, p = 0.03).
The above gynaecological services began to show recovery after July 2020.

Conclusion:

There was a decline in outpatient and surgical gynaecological services in all participating
academic hospitals. The pandemic had a negative impact on registrars’ training as seen by the

smaller number of major gynaecological cases.
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INTRODUCTION

The Severe Acute Respiratory Syndrome Coronavirus-2 (SARS-CoV-2) responsible for the
infectious disease called coronavirus disease 2019 (Covid-19), was first reported in Wuhan,
Hubei area, China in December 2019.! The infection spread rapidly across the world and was
declared a pandemic by the World Health Organisation (WHO) on March 11, 2020.2 As of
May 20, 2021, the National Institute for Communicable Diseases (NICD) reported that there
were 1 625 003 cases and 56 568 deaths in South Africa.> The South African government
declared the Covid-19 outbreak as a public health disaster on March the 15, 2020,* followed
by restructuring of the health care system to focus the limited resources on managing the

acute and severe cases of Covid-19 infections.

Consequently, elective and non-urgent medical and/or surgical services were either
postponed or reduced in all disciplines in order to mitigate the effects of the Covid-19
pandemic with the exception of obstetrics services and other urgent services in other
disciplines. Women with gynaecological problems were triaged and if considered non-urgent,
given an appointment after six weeks to ease pressure on the health system. If any surgeon
was of opinion that the operation was urgent, the case would be referred to a multi-
disciplinary vetting committee, which included surgeons and anaesthetists who would assess
whether it was safe for both patient and surgeon to proceed with the surgery. Women who
needed urgent surgery and screened or tested positive for Covid-19 were managed in
dedicated theatres, wards, high care, and ICUs. The above necessitated changes in the
infrastructure and restructuring of duties of health care workers.” Unfortunately, this
arrangement had a negative impact on the provision of healthcare services, education, and

training.

The Covid-19 pandemic overwhelmed the health care system all over the world. In the
United States of America (USA), the overall general surgery residents operating volume
declined by 33.5% during the first four months of the Covid-19 pandemic when compared
with the first four months of 2018 and 2019.% Similarly, Obstetrics and Gynaecology trainees

in Europe were affected as a result of diminished exposure to learning opportunities, surgical
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procedures and teaching.” A study reported that 51% of Obstetrics and Gynaecology trainees
in Italy experienced critical training impairment and 80% of Urology trainees either
experienced reduction in their training or were forced to stop their training because of the
Covid-19 pandemic.®® Gynaecological outpatient services in the United Kingdom (UK) were
cancelled and replaced with telemedicine consultations.!® Surgical and medical specialities in
the UK were also not spared as 97% of surgical specialties experienced a reduction in their
surgical loads.!! Locally, in Cape Town non-urgent operations and outpatients clinic visits

also experienced reduction.!?

In this study, we aimed to evaluate the effect of the Covid-19 pandemic on gynaecological
services by determining the number of patients seen at gynaecology outpatient departments
(GOPD), colposcopy clinic, Termination of pregnancy (TOP) clinic, and number of major
gynaecological procedures done between November 2019 and November 2020, and to
evaluate the effect of the Covid-19 pandemic on Gynaecology post-graduate educational
training by determining the number of major gynaecological procedures performed by
registrars in three academic hospitals over this period.

We hoped that by conducting this research, we would be able to provide an overview of the
effects of a pandemic on gynaecological services and educational training, so that the
gynaecological units, trainees (registrars) and trainers could be better prepared to address the

challenges that can arise because of the changes made during a pandemic.

MATERIALS AND METHODS

Study setting and participants:

The study was conducted in three academic hospitals in Johannesburg. All three hospitals are
affiliated with the University of the Witwatersrand, Johannesburg, South Africa. CHBAH is
Africa's largest tertiary hospital, located in Soweto; CMJAH is a tertiary facility located in
Parktown; and RMMCH is a specialised regional teaching hospital located in
Coronationville.

There are 64 registrars who rotate through these hospitals. They are required to do a
minimum of 18 months of time in gynaecology during their training. There are a prescribed
minimum number of surgical and clinical procedures that have to be completed in this time as

per the College of Medicine of South Africa (CMSA).



Study design & data collection measurement:

This was a cross-sectional study and data on gynaecological services was collected
retrospectively from hospital service records at the three teaching hospitals using hospital
service records from GOPD, colposcopy clinics, TOP clinics, and gynaecological theatres.
Data on training of registrars was collected using an online questionaire. The registrars were
sent an annonymous online questionnaire link to gather information on how the pandemic
affected their training. The questionnaire comprised of five sections: demographics
information (age, sex, year of study), questions assessing the impact on their clinical training,
number of major surgical procedures performed, questions regarding the impact on academic
activities and registrar wellbeing. The registrars used their Logbox academic app to

determine the number of major surgical procedures done.

The following information was collected: changes in training activities, exam postponements,
Covid-19 exposure, availability of personal protective equipment, confirmation of Covid-19
infection through positive Covid-19 test results and need to take sick leave due to contracting
Covid-19 infection. In total, the questionnaire had 26 questions, including a 5-point Likert
scale and open-ended questions. The online questionnaire link was sent via email to all 64
registrars who rotated through the three hospitals during the study period. The participation
was entirely voluntary, and no identifiers were collected. Data were collected and stored
using REDCap 13.3.2 — C 2023 Vanderbilt University from January 4, 2023 to February 28,
2023.

The Fellowship of the College of Obstetricians and Gynaecologists of South Africa does not
have a definition for minor and major gynaecological procedures. The gynaecological
procedures listed in the logbook as part of the requirements to qualify as a specialist are
abdominal hysterectomy, vaginal hysterectomy, laparoscopic procedures, abdominal surgery,
and ‘other’ vaginal procedures. In the University of the Witwatersrand circuit, minor
surgeries are any procedures of less than one hour and major surgeries are procedures of
more than one hour. The theatre registers list the operations by type, classified as major or

minor based on the time spent in theatre.



Permission to access hospital patient records was obtained from the Chief Executive Officers
(CEOs) and Heads of Departments (HODs) of Obstetrics and Gynaecology at the three
participating hospitals. To send online questionnaires, permission was obtained from the
Academic Head of the Department (AHD) of Obstetrics and Gynaecology, University of the
Witwatersrand. Ethics approval was obtained from the Human Research Ethics Committee
(HREC-Medical) of the University of the Witwatersrand (Ethics clearance number: M22050).
The study was also registered with the National Health Research Database (GP202203 079).

Statistical analysis.:

The Shapiro-Wilk test was used to test for normality distribution of data of continuous
variables. The data is presented as means and standard deviation (SD), and non-parametric
data presented as median and an inter-quartile range (IQR). Frequencies and percentages
were used to describe categorical data. To describe the effects of Covid-19 pandemic on
training, academic activities, registrar’s wellbeing, we used Microsoft excel to help calculate

the descriptive statistics.

To evaluate the impact of Covid-19 and the various lockdown levels on gynaecological
procedures, a time-series analysis was conducted by plotting the number of procedures
conducted against the month. Any significant changes in the trends of procedures were
evaluated by computing the Monthly Percentage Change (MPC) using the linear regression:
log (ratey) = bo + b1y with log (ratey), being the natural log of the number of procedures
conducted in month y as described previously.!*!* The MPCs and p-values were calculated
using the formula: (¢! -1) x 100 from the Joinpoint Regression Program, version 4.9.1.0, to
quantify the magnitude of changes in the gynaecological services and procedures performed
over time.!> The Joinpoint Regression Program was developed to identify the trend change
points and breaks the series into periods with distinct trend. The software automatically detects
the trend line before and after an MPC point of inflection in the data and compares those two
data periods. The negative MPC value before the inflection point simply indicates a substantial
decline, whereas the positive MPC after the inflection point indicates a significant or non-
significant increase in the number of cases. The Joinpoint regression program was best suited
for our study because we aimed at comparing changes in trends before and after the pandemic,
the model is able to show whether changes observed in the dependent variable are associated

with changes in one or more of the independent variables.



All data analysis were conducted in Stata 15.0® (StataCorp, 4905 Lakeway Drive, College
Station, Texas 77845 USA) and Joinpoint Regression Program, version 4.9.1.0 (National

Cancer Institute USA). A p-value < 0.05 indicates a significant change in trend.

RESULTS

Gynaecological services results:

The blue curve in Figure 1 indicates the total number of patients seen in the GOPD all the
participating hospitals. There was a significant decline in the total number of patients seen in
GOPD in all three hospitals from November 2019 to July 2020 (MPC = -13%, p-value =
0.05), in July 2020, the Joinpont Regression Program detected a point of inflection (indicated
by a blue arrow), which was followed by a significant increase from July 2020 to November
2020 (MPC = 10%, p-value = 0.04) (Figure 1). The decline in gynaecological outpatient
visits during December 2019 is typical in all three hospitals due to Christmas holidays.
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Figure 1: Number of patients seen in GOPD

There were some differences in the number of patients seen in colposcopy clinics at the three
hospitals, because CHBAH colposcopy services were not closed during the Covid-19
pandemic from November 2019 to December 2020, whereas the colposcopy clinic at CMJAH
was closed from April 2020 to May 2020. The blue curve in Figure 2 indicates the total



number of patients seen in the Colposcopy clinic all the participating hospitals. There was a
non-significant decline in the number of patients seen in colposcopy clinics during the period
November 2019 to May 2020 (MPC = -2%, p-value = 0.8), in May 2020, the Joinpoint
Regression Program detected a point of inflection (indicated by a blue arrow), which was
followed by a non-significant rise in the number of patients seen in colposcopy clinic from
May 2020 to November 2020 (MPC = 5%, p-value = 0.60) (Figure 2). However, overall the
curves in Figure 2 demonstrated normal variation, which signified no effect of the Covid-19

pandemic on colposcopy services.
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Figure 1: Number of patients seen in colposcopy clinics

There were some differences in the number of Large Loop Excision of the Transformation
Zone (LLETZ) procedures performed at the three hospitals due to the CHBAH colposcopy
services not being closed in the Covid-19 pandemic during the study period. The blue curve
in Figure 3 indicates the total number of patients seen in the LLETZ procedures done in all
the participating hospitals. There was a non-significant decline in number of LLETZ
procedures during the period November 2019 to August 2020 (MPC = 2%, p-value = 0.92),
in August 2020, the Joinpoint Regression Program automatically detected a point of
inflection (indicated by a blue arrow), which was followed by a non-significant decline (MPC
= -4%, p-value = 0.84) in LLETZ procedures from August 2020 to November 2020 (Figure
3).
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Figure 3: Number of LLETZ procedures

The blue curve in Figure 4 indicates the total number of patients seen at Termination of
pregnancy (TOP) clinic. There was a significant decline in the number of patients seen at
TOP clinic from November 2019 to June 2020 (MPC = -2%, p-value = 0.01), in June 2020,
the Joinpoint Regression Program detected a point of inflection (indicated by a blue arrow),
which was followed by a steep but non-significant rise in the number of patients seen at TOP
clinic from July 2020 to November 2020 (MPC = 25%, p-value = 0.52) (Figure 4). The TOP
services at CHBAH and CMJAH were not closed during the Covid-19 pandemic, while the
RMMCH TOP Clinic was established but only opened in August 2020.
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Figure 4: Number of patients seen in TOP clinics

The blue curve in Figure 5 indicates the number of major gynaecological procedures

performed in all participating hospitals. There was a significant decline in the number of

major gynaecological procedures from November 2019 to July 2020 (MPC = -14%, p-value

=0.05), in July 2020, the Joinpoint Regression Program detected a point of inflection

(indicated by a blue arrow), which was followed by a significant steep rise from August 2020

to November 2020 (MPC = 48%, p-value = 0.02) (Figure 5).

10



Number of major of gynaecological procedures

120

100

80
p=0.02)

== |V]ajOr gynaecological procedures CMJAH

60

Number (n)

Major gynaecological procedures CHBAH
40

Major gynaecological procedures RMMCH

AT R . .
(VA A \

N

S
$ & § S
& FEE Y S F

e Total number of major gynae procedures (Nov19-
Jul20 MPC=-14%, p=0.05; Aug20-Nov20 MPC=48%,

Figure 5: Number of major gynaecological procedures

The findings of an anonymous online survey issued to registrars regarding the number of
major elective gynaecological procedures performed by registrars showed an overall decline
in the total number of major elective gynaecological procedures performed by registrars in all
three hospitals during the study period. The above findings are consistent with the theatre

record data for major procedures performed, indicating concordance.

The blue curve in Figure 6 indicated the number of total abdominal hysterectomies (TAH)
performed by registrars, which showed a significant decline in the number of TAH performed
by registrars from November 2019 to July 2020 (MPC = -7%, p-value = 0.04). In July 2020,
the Joinpoint Regression Program detected a point of inflection (indicated by a blue arrow),
which was followed by a significant steep rise from August 2020 to November 2020 (MPC =
48%, p-value = 0.02).

The orange curve in Figure 6 indicated the total number of vaginal hysterectomies performed
by registrars, which showed a significant decline in vaginal hysterectomies from November
2019 to July 2020 (MPC = -22%, p-value = 0.02). In July 2020, the Joinpoint Regression
Program detected a point of inflection (indicated by orange arrow), followed by a significant

rise from August 2020 to November 2020 (MPC = 91%, p-value = 0.02).
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The grey curve in Figure 6 indicated the total number of myomectomies performed by
registrars, which showed a significant decline in the number of myomectomies performed by
registrars from November 2019 to June 2020 (MPC = -16%, p-value = 0.03). In July 2020,
the Joinpoint Regression Program detected a point of inflection (indicated by a grey arrow),
followed by a significant rise in the number of myomectomies performed by registrars from

August 2020 to November 2020 (MPC = 25%, p-value = 0.01).

The yellow curve in Figure 6 indicated the total number Laparoscopic procedures performed
by registrars, which showed a non-significant decline in the number of laparoscopies from
November 2020 to May 2020 (MPC = -17%, p-value = 0.35). In May 2020, the Joinpoint
Regression Programme detected a point of inflection (indicated by yellow arrow), followed
by a non-significant rise in the number of laparoscopies performed by registrars from August

2020 to November 2020 (MPC = 11%, p-value = 0.18).
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Figure 6: Number of procedures performed by registrars
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Questionnaire results:

Study population:

There were 64 gynaecological registrars rotating at the three academic hospitals in

Johannesburg who were invited to participate in the study and 35 (54.7%) responded.

Nineteen (54.3%) were male and 16 (45.7%) were female. Their ages ranged from 27 to 48

years old, with a mean of 34 years (SD=4.9)). Twelve (36.4%) were first-years, seven
(21.2%) second-years, nine (27.3%) third-years, and five (15.2%) final-years. (Table 1).

Table 1: Baseline characteristics of registrars (n=35)

Description n (%) or mean (SD) or median (IQR, range)
Age 34 (4.9) or 33 (31-38, 27-48)
Gender
Male 19 (54.3)
Female 16 (45.7)
Year of training
I+ 12 (36.4)
2nd 7(21.2)
3rd 9(27.3)
4th 5(15.2)
Year of starting training
2015 2 (5.6)
2016 3(8.4)
2017 6 (17.1)
2018 6 (17.1)
2019 14 (40.0)
2020 4(11.4)
Year of reg time completion (n=17)
2019 1(5.9)
2020 8(47.2)
2021 4 (23.6)
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2022
2023

3(17.7)
1(5.9)

Most of the respondents agreed that overall training was impacted by the Covid-19 pandemic

as follows: Gynaecological training experience, 33 (94.2%), GOPD teaching, 29 (82.9%),
bedside teaching, 25 (71.4%), and elective surgical training, 33 (94.3%), were impacted by
the pandemic. However, the registrars were split equally, at 14 (40%) regarding the impact

the pandemic had on emergency gynecological surgical training (Table 2).

Table 2: Registrars' perception about Covid-19 disruption of gynaecological learning

experience (N=35)

Description
n (%)
Affected gynaecological training experience:
Strongly disagree 1(2.9)
Disagree 0 (0)
Neutral 1(2.9)
Agree 13 (37.1)
Strongly agree 20 (57.1)
Affected GOPD training:
Strongly disagree 1(2.9)
Disagree 2(5.7)
Neutral 3(8.6)
Agree 12 (34.3)
Strongly agree 17 (48.6)
Affected bedside training:
Strongly disagree 2(5.7)
Disagree 5(14.3)
Neutral 3(8.6)
Agree 11 (31.4)
Strongly agree 14 (40.0)
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Affected overall gynaecological educational

opportunity:
Strongly disagree 2(5.7)
Disagree 1(2.9)
Neutral 0(0)
Agree 17 (48.6)
Strongly agree 15 (42.8)

Affected elective gynaecological surgical training:
Strongly disagree 1(2.9)
Disagree 1(2.9)
Neutral 0(0)
Agree 9 (25.7)
Strongly agree 24 (68.6)

Affected emergency gynecological surgical

training:
Strongly disagree 2(5.7)
Disagree 12 (34.3)
Neutral 7 (20.0)
Agree 5(14.3)
Strongly agree 9(25.7)

The majority of registrars, 27 (77.1%) agreed that the following were impacted by the

pandemic: short course attendance 24 (68.6%), academic conferences 30 (88.2%), and

examination postponement 21 (60%). With regard to special rotations (n = 15, 42.9%), 14

(39.9%) registrars disagreed that they were affected by the pandemic (Table 3).

Table 2: Impact of the Covid-19 pandemic on the academic programme

Description n (%)
Affected the academic program
Disagree 6 (17.1)
Neutral 2(5.7)
Agree 14 (40.0)
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Strongly agree 13 (37.1)
Affected short courses.

Strongly disagree 1(2.9)

Disagree 4(11.4)

Neutral 6(17.1)

Agree 9(25.7)

Strongly agree 15 (42.9)
Affected special rotations

Strongly disagree 1(2.8)

Disagree 13 (37.1)

Neutral 6(17.1)

Agree 10 (28.6)

Strongly agree 5(14.3)
Affected conference attendance

Strongly disagree 1 (1.5)

Disagree 3 (8.8)

Neutral 1(1.5)

Agree 12 (35.3)

Strongly agree 18 (52.9)
Were planning to write exams

Yes 21 (60.0)

No 14 (40.0)
Postponed exams

Yes 12 (85.0)

No 2 (15.0)
Postponed exams by how much

3 months 1(10.0)

6 months 9(90.0)

Most respondents, 31 (88.6%), worked in high-risk exposure settings (confirmed Covid-19

positive patients), and the majority, 30 (85.7%), received personal protective equipment




(PPE) training, with a small percentage, five (14.3%), receiving no PPE training. Most
respondents, 28 (84.9%), stated that adequate PPE was accessible, while five (15.2%) stated
that it was not. Eighteen (48.6%), tested positive for SARS-CoV-2 using a nasopharyngeal
real-time PCR assay during this time. The majority of those who tested positive for SARS-
CoV-2, 15 (93.7%), suggest that it was due to work-related exposure. Eleven (37.9%) who
tested positive received ten days off sick, three (10.5%), received 14 days off sick, and only
one (3.5%), received twenty days off sick. The remaining respondents, 11 (37.9%), never
received any sick leave. Most respondents, 17 (64.3%), received no days of isolation due to
the illness, three (10.5%), received ten days, another three (10.5%), received fourteen days,
and a further three (10.5%), received twenty days (Table 4). The leave days due to Covid-19
illness was as per the National Institute for Communicable Diseases (NICD)

recommendations.

Table 3: The impact of Covid-19 pandemic on registrars' safety and wellbeing

Description n (%)

High risk exposure

Yes 31 (88.6)

No 2(2.9)

Maybe 3(8.5)
Did you get training on PPE

Always 4(11.4)

Most of the time 26 (74.3)

Rarely 5(14.3)
Did you enough PPE available

Always 2 (6.1)

Most of the time 26 (78.8)

Rarely 5(15.2)
Did you test positive for Covid-19

No 18 (51.4)

Yes 17 (48.6)

Do you think it was work related

exposure
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No 1(6.3)
Yes 15(93.7)
Off sick days taken
0 11 (37.9)
10 11 (37.9)
14 3 (10.5)
20 1(3.5)
Days in isolation
0 17 (64.3)
10 3 (10.5)
14 3 (10.5)
20 3 (10.5)
DISCUSSION

The main findings revealed a significant decline in gynaecological services such as GOPD,
TOP, and major elective gynaecological procedures. The online survey also demonstrated
that there was a significant decline in major gynaecological procedures performed by

registrars such as TAH, vaginal hysterectomies, and myomectomies.

Our findings were congruent with prior studies conducted in Europe, which showed that the
Covid-19 pandemic was associated with a significant reduction in resident training and
medical education across different specialtie.”® Most studies also showed that residents in
surgical disciplines where hands-on training cannot be replaced by virtual or online learning,
were mainly affected.”!®!8 Other studies have also shown that the Covid-19 pandemic has
had a significant impact on the psychological well-being of healthcare workers.!*?° Virtual
learning was shown to be important in reducing the learning deficiencies caused by the

pandemic.?!?2

The statistically significant decline in the number of patients seen in GOPD can be explained
by deferring non-urgent services to contain the spread of Covid-19 infections and to prioritize
the limited staff and resources in managing acute cases of Covid-19 infections. There was a
non-significant decline in the number of patients seen in the colposcopy clinic and the

number of LLETZ procedures performed within the three hospitals compared to the pre-
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Covid-19 period, which could be explained by CHBAH services being open during the
pandemic because it was considered a semi-urgent case like gynaecological oncology
services. The significant decline in the TOP services at CHBAH and CMJAH during the
pandemic can also be explained by deferring non-urgent services to contain the spread of
Covid-19 infections and to prioritize the limited staff and resources in managing acute cases
of Covid-19 infections. Elective gynaecological surgeries were significantly reduced, which
can be explained by the cancellation of non-urgent surgery to prioritize the resources in
managing acute cases of Covid-19 and containing the spread of infections. The cancellation
of non-urgent surgical cases further explains the significant reduction in the number of major
surgical procedures performed by registrars, including TAH, myomectomies, and vaginal
hysterectomies. There was also a non-significant decline in laparoscopic procedures
performed by registrars, which could be explained by the fact that some laparoscopic

procedures were performed as emergencies in patients with Covid-19 infections.

These findings imply that if our gynaecological services and registrar training programmes
are jeopardised by any type of event, the quality of trainees produced will suffer, as will
patients’ management and outcomes. As a result, the Covid-19 pandemic has taught us that
measures must be implemented to mitigate the detrimental effects of future pandemics,
including utilisation of online hybrid teaching platforms, virtual meetings and surgical

simulators to bridge gaps in missed learning opportunities.

The study had limitations, such as a small number of respondents (thirty-five). We did not
assess the effect on quality of postponement or delay of elective surgery on patient outcomes,
or the value of teaching by simulations. Another study is needed to assess the impact of
postponing or cancelling exams as a result of the pandemic, psychological impact of Covid-
19 on trainees, and a follow-up study to assess the effectiveness of new innovations such

video-conferencing and virtual teaching platforms on training.

I would like to acknowledge the strengths and limitations of the data collection tool, such as
an online questionnaire, where some questions on academic activities were too broad and
unable to determine whether the Covid-19 pandemic had a negative or positive impact. The
number of gynaecological procedures performed by registrars were reliable because they
retrieved all of the procedures recorded using their Logbox Academic App.

19



CONCLUSION

There was a decline in outpatient and surgical gynaecological services in participating
academic hospitals. The Covid-19 pandemic had a negative impact on registrars’ training
seen by the fewer number of major gynaecological procedures performed. Our findings show
that we were able to adapt and continue didactic teaching, but clinical and surgical training

was affected.

FUNDING SOURCES
This research did not receive any specific grant from funding agencies in the public,

commercial, or not-for-profit sectors.

DECLARATION OF COMPETING INTERESTS

The authors declare no competing interests.

DATA STATEMENT

The study data are available from the corresponding author.

REFERENCES

1. Huang C, Wang Y, Li X, Ren L, Zhao J, Hu Y, et al. Clinical features of patients
infected with 2019 novel coronavirus in Wuhan, China. Lancet. 2020;395(10223):497—
506. https://doi: 10.1016/S0140-6736(20)30183-5

2. Cucinotta D, Vanelli M. WHO declares COVID-19 a pandemic. Acta Biomed.
2020;91(1):157-60. https://doi: 10.23750/abm.v91i11.9397

3. NICD. Latest confirmed cases of COVID-19 in South Africa (20 May 2021).
https://www.nicd.ac.za/latest-confirmed-cases-of-covid-19-in-south-africa-20-may-
2021/.

4. Karim SSA. The South African response to the pandemic. Am J Clin Nutr.
2013;36(1):1-3. https://doi: 10.1056/NEJMc2014960

5. Wise A, Adam M, Baba V, Bhoora S, Chauke L, Georgiou C, et al. COVID-19 in
Obstetrics and Gynaecology : Six months experience in the WITS academic circuit.
0&G forum. 2021;17-9.

20



10.

11.

12.

13.

14.

Purdy AC, De Virgilio C, Kaji AH, Shields Frey E, Lee-Kong S, Inaba K, et al.
Factors Associated with General Surgery Residents’ Operative Experience during the
COVID-19 Pandemic. JAMA Surg. 2021;90048:1-8.

https://doi: 10.1001/jamasurg.2021.1978

Boekhorst F, Khattak H, Topcu EG, Horala A, Gongalves Henriques M. The influence
of the COVID-19 outbreak on European trainees in obstetrics and gynaecology: A
survey of the impact on training and trainee. Eur J Obstet Gynecol Reprod Biol.
2021;261:52-8. https://doi: 10.1016/j.ejogrb.2021.04.005

Bitonti G, Palumbo AR, Gallo C, Rania E, Saccone G, De Vivo V, et al. Being an
obstetrics and gynaecology resident during the COVID-19: Impact of the pandemic on
the residency training program. Eur J Obstet Gynecol Reprod Biol. 2020;253:48-51.
https://doi: 10.1016/j.ejogrb.2020.07.057

Amparore D, Claps F, Cacciamani GE, Esperto F, Fiori C, Liguori G, et al. Impact of
the COVID-19 pandemic on urology residency training in Italy. Minerva Urol e
Nefrol. 2020;72(4):505-9. https://doi: 10.23736/S0393-2249.20.03868-0

Batra S, Kennedy SA, Tu F, El-Nashar SA, Nakayama J. Effects of COVID-19 on
Benign Gynecologic Practice. J Gynecol Surg. 2021;00(0):1-5.

https://doi: 10.1089/gyn.2021.0071

Balhareth A, AlDuhileb MA, Aldulaijan FA, Aldossary MY. Impact of COVID-19
pandemic on residency and fellowship training programs in Saudi Arabia: A
nationwide cross-sectional study. Ann Med Surg [Internet]. 2020;57(June):127-32.
https://doi.org/10.1016/j.amsu.2020.07.025

Chu KM, Smith M, Steyn E, Goldberg P, Bougard H, Buccimazza I. Changes in
Surgical Practice in 85 South African Hospitals during COVID-19 hard Lockdown.
South African Med J. 2020;110(9):916-9.

https://doi: 10.7196/SAMJ.2020.v11019.15014

Lam JO, Lim WY, Chow KY, D’Souza G. Incidence, trends and ethnic differences of
oropharyngeal, anal and cervical cancers: Singapore, 1968-2012. PLoS One.
2015;10(12):1-13. https://doi: 10.1371/journal.pone.0146185

Chikandiwa A, Pisa PT, Sengayi M, Singh E, Delany-Moretlwe S. Patterns and trends
of HPV-related cancers other than cervix in South Africa from 1994-2013. Cancer
Epidemiol [Internet]. 2019;58(October 2018):121-9.
https://doi.org/10.1016/j.canep.2018.12.004

21



15.

16.

17.

18.

19.

20.

21.

22.

Joinpoint Regression Program and Version 4.9.1.0. 2022. Statistical Research and
Applications Branch, Editor, National Cancer Institute, Accessed 21032023.
https://surveillance.cancer.gov/joinpoint/register#register.

He K, Stolarski A, Whang E, Kristo G. Addressing General Surgery Residents’
Concerns in the Early Phase of the COVID-19 Pandemic. J Surg Educ.
2020;77(4):735-8. https://doi: 10.1016/j.jsurg.2020.04.003

Warhadpande S, Khaja MS, Sabri SS. The Impact of COVID-19 on Interventional
Radiology Training Programs: What You Need to Know. Acad Radiol.
2020;27(6):868—71. https://doi: 10.1016/j.acra.2020.04.024

Huntley RE, Ludwig DC, Dillon JK. Early Effects of COVID-19 on Oral and
Maxillofacial Surgery Residency Training—Results From a National Survey. J Oral
Maxillofac Surg [Internet]. 2020;78(8):1257—-67.
https://doi.org/10.1016/j.joms.2020.05.026

Wang C, Pan R, Wan X, Tan Y, Xu L, Ho CS, et al. Immediate psychological
responses and associated factors during the initial stage of the 2019 coronavirus
disease (COVID-19) epidemic among the general population in China. Int J Environ
Res Public Health. 2020;17(5). https://doi: 10.3390/ijerph17051729

Saccone G, Florio A, Aiello F, Venturella R, De Angelis MC, Locci M, et al.
Psychological impact of coronavirus disease 2019 in pregnant women. Am J Obstet
Gynecol [Internet]. 2020;223(2):293-5. https://doi.org/10.1016/j.aj0g.2020.05.003
Pankaj L. Teleconferencing in medical education: A useful tool. Australas Med J.
2011;4(8):442-7. https://doi: 10.4066/AMJ.2011.823

Kim S. The Future of e-Learning in Medical Education: Current Trend and Future

Opportunity. J Educ Eval Health Prof. 2006;3:3. https://doi: 10.3352/jeehp.2006.3.3

22



APPENDICES

Appendix A: Approved Research Protocol

INTRODUCTION

The Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) which causes
coronavirus disease 2019 (COVID-19) was first announced in Wuhan, Hubei area, China in
December 2019(1). On March 11, 2020 the World Health Organization (WHO) proclaimed
COVID-19 a worldwide pandemic. All around the world, the COVID-19 cases and related
deaths kept on increasing exponentially. Considering the extent and seriousness of COVID-
19 pandemic, the South African government declared the Covid-19 outbreak as a public
health disaster on March the 15, 2020. Due to the unprecedented severity of the Covid-19
pandemic, South Africa imposed a nationwide lockdown on March 26th, 2020, in an effort to
contain the virus and limit its spread, as well as to ensure the preparedness of health-care

systems.

The University of Witwatersrand Academic circuit, Johannesburg, South Africa, consists of
the three main teaching hospitals, namely Chris Hani Baragwanath Academic Hospital
(CHBAH), Charlotte Maxeke Johannesburg Academic Hospital (CMJAH) and Rahima
Moosa Mother and Child Hospital (RMMCH). This is a large teaching platform for
undergraduate and postgraduate education. Registrars in Obstetrics & Gynaecology (O&G)
rotate through these hospitals. There is an extensive gynaecological service and a massive
clinical load of around 48 000 deliveries per annum shared between CHBAH, CMJAH and
RMMCH (Departmental statistics).

In order to mitigate the effects of Covid-19 pandemic the following changes to health care
services were made; elective gynaecology services were cancelled initially; women with
oncological conditions continued to be treated; women who needed urgent surgery and tested
positive for Covid-19 were treated in dedicated theatres; the number of patients that were
booked at clinics were reduced; initially only women who screened positive for covid-19
were tested and as the pandemic progressed all women who were admitted were tested:

dedicated wards for isolation needed to be created. This resulted in changes to infrastructure
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and re-structuring of duties for all Health Care workers (HCW). The department of O&G
cancelled the rotation of registrars in April 2020, so all registrars remained in the hospital that
they were allocated to because it was thought that it would be better for patient care. The
Human Research Ethics Committee (HREC) put all non-urgent research on hold, and asked

for protocols that would mitigate the risk of Covid-19 infection for all studies(2).

LITERATURE REVIEW

The novel Covid variant has a genetic structure like SARS (80%), and possibly originated in
bats (3). On March 11, 2020, the WHO declared a worldwide pandemic. The WHO issued
thorough guidelines on the most proficient method to identify, test, and oversee arising
infections dependent on past experience with Severe Acute Respiratory Syndrome (SARS)

and Middle East Respiratory Syndrome (MERS) outbreaks of 2012.

Risk factors:

Health care workers (HCWs) who work in high-risk exposure areas such as those with
interventional medical or surgical procedures that generate respiratory aerosols are at a high
risk of acquiring SARS-Cov-2 infection. Those working in pulmonology, microbiology,
critical care (Intensive Care Unit (ICU), high care unit, theatre and surgical departments such
Ear Nose Throat (ENT) units are at a particularly high risk. Other risk factors in HCW were
suboptimal hand hygiene. Long duty hours in high-risk exposure areas were found to be at

higher risk of infections(4).

Covid-19 risk factors associated with severe infection and an increase in morbidity and
mortality were found in Africans and Asians ethnicities aged above 55 years, white
Europeans aged above 60 years, and people with underlying comorbidities such as
hypertension, cardiovascular diseases, diabetes mellitus, chronic kidney disease, chronic

obstructive pulmonary disease, and obesity. Other risk factor incorporate sex (male)(5).
Transmission:

Individual-to-individual transmission occur by means of respiratory drops with SARS-CoV-2

and appears to remain on a surface for up to 96 hours(6).
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Treatment:
There is no specific antiviral treatment for COVID-19(7). Isolation and supportive therapy
includes oxygen, adequate hydration, and treatment of secondary infections is

recommended(8).

Prevention and control:

Prevention and control are the cornerstone of management of Covid-19. General wellbeing
measures like testing, contact tracing, confining probable cases and isolating confirmed cases,
wearing face masks, practising good hand hygiene are all important in reducing the rate of

transmission and mortality(9).

Effects of Covid-19 pandemic on Health Care Systems and educational training:
The Covid-19 pandemic has significantly overwhelmed the health care system all over the

world. This has adversely affected health services provision, education and training.

Specialties such as general surgery and radiology in the USA showed that the overall general
surgery residents operating volume decreased by 33.5 percent during the first four months of
the United States covid-19 pandemic when compared to the first four months of 2018 and
2019 at all levels of Postgraduate years. The transition to virtual academic meetings, which
included the introduction of surgical process videos and simulators for teaching clinical and
surgical procedures, has become more common. The study had number of limitations, Covid-

19 pandemic has affected some regions of the USA over others and at different times(10).

In a cross-sectional study from Italy the effect of Covid-19 on the obstetrics and gynaecology
training showed that 51% of trainees had critical training impairment. They proposed that
methodologies such as online practice questions, telemedicine facilities, utilisation of test
systems, and utilisation of recordings be introduced as innovative strategy to reduce training

insufficiencies(11).

An online study of Italian urology residents showed considerable reduction or complete
cessation of training in up to 80% of the residents related covid-19 pandemic. To address
these challenges, they presented methodologies such as telemedicine, smart learning

programs and tele-tutoring of surgeries to expand learning opportunities(12).
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There was disruption in Surgical training amongst the trainees in the initial phase of Covid-19
pandemic according to an anonymous online survey of surgical specialties conducted in
Scotland. These findings also reveal that this has affected learners' confidence in surgical
procedures, as well as challenges with completing Web-Based Assessments. The welfare of
the trainees was also a concern, with around a third of the trainees being forced to miss work
due to the pandemic’s regulations such as social distancing & prohibition of mass gatherings.
The use of innovation, such as webinars and online courses, provides a solution for keeping

updated with the teaching and improving the knowledge(13).

An electronic review including both surgical and physician specialities which showed that
COVID-19 significantly affected residency and fellowship training in Saudi Arabia. With
those in surgical disciplines, nearly all (97%) said that their surgical exposure was diminished
because of the pandemic. The utilization of online courses, web recordings, pre-recorded

meetings, and web-based media were used to overcome the difficulties(14).

Trainees in Europe in obstetrics and gynaecology were affected by the diminished exposure
to learning opportunities, surgical procedures and teaching during the pandemic. Proposals,
for example, learners being made up for any missed training, academic activities utilizing
virtual platforms ought to be proceeded, students additionally urged to remain safe and
healthy. This also had its own limitation too. Not all European countries were represented in
the study, or those that did were represented by a few trainees, which just doesn't provide a
reliable review on matters in their particular country. Therefore, this makes it difficult to form

a comparison(15).

Locally, the cross-sectional study that was conducted in Cape Town showed that during the

hard lockdown, the surgical discipline practice changed significantly to prepare for COVID-
19. Non-urgent operations and outpatient departments were drastically reduced or cancelled.
Surgical wards and operating theatres were restructured, and surgical staff were deployed in
order to focus the limited resources in managing acute cases COVID-19. As a result this can

lead to massive surgical care backlog which could have long-term consequences(16).

Effects of Covid-19 pandemic on Gynaecological services:
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There were only a few teaching ward rounds due to social distancing. The cancellation of
surgery and reduced gynaecological outpatient services impacted on management of benign
conditions in the USA. There was a decline in gynaecological services being offered and as a
result patient care was affected. Patients with pelvic pains and abnormal uterine bleeding

were the most affected(17).

The ongoing Covid-19 pandemic has had a significant impact on gynaecological oncology
practice and care in India, according to a study conducted by Bhandoria and colleagues. It
showed that in patients with early-stage cancer, surgical intervention, radiation treatment, and
follow-up were delayed or discontinued. One third of patients with early-stage cervical
cancer who required surgery were given neoadjuvant chemotherapy due to a delay in surgery.
It remain to be seen how SARS-Cov-2 infections contributed to overall morbidity and

mortality as compared to pre-covid literature(18).

Because of the global epidemic, the way gynaecological services were delivered in the United
Kingdom changed dramatically. Gynaecological outpatient services were cancelled and
patients were offered telemedicine consultations where doctors and patients contacted each
other via telephones to discuss their concerns and symptoms and receive telephone advice.
For patients who required endometrial biopsy or hysteroscopy all efforts were made to
perform the investigations at outpatient visit to avoid hospital admission for general
anaesthesia. Patients with high risk of endometrial cancer were offered Levonorgestrel-
releasing intrauterine system while awaiting surgery that was being delayed due to the

pandemic(19).

JUSTIFICATION

The South African health-care system needed to be restructured so that its limited resources
could be focused on managing the acute and severe cases of COVID-19 infection. The three
teaching hospitals in Johannesburg which make up the teaching and training platform had to
also make changes to meet the clinical requirements. The changes made were redeploying
staff, changing infrastructure for clinical needs and making changes to teaching and training.
The teaching and training on the clinical platform is traditionally done using bed-side

teaching, teaching ward rounds, and clinical audit meetings. Surgical and clinical procedures
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are also taught with hands-on supervision on patients. These changes have changed the

academic performance and experience for trainees.

This study therefore, aims to ascertain how the Covid-19 pandemic has affected the
Gynaecological services and educational training program within the hospitals affiliated to
the University of the Witwatersrand. We hope that by conducting this research, we will be
able to provide an overview of the effects of the Covid-19 pandemic on gynaecological
services and educational training, so that the gynaecological unit, trainees (registrars) and
trainers will be better prepared to address the challenges that have arisen because of the

changes made during the pandemic.

AIM:
This study therefore, aims to ascertain how the Covid-19 pandemic has affected the
gynaecological services and educational training program within hospitals affiliated to the

University of Witwatersrand from November 2019 to November 2020.

OBJECTIVES:

Describe the number of patients seen at GOPD, colposcopy clinic, TOP clinic, and number of
major gynaecological procedures done between November 2019 and November 2020.
Describe the number of major gynaecological procedures perfomed by registrars over this

period.

METHODS:

STUDY SETTING:

The study will be conducted at the three teaching hospitals in Johannesburg which are
affiliated to the University of the Witwatersrand. CHBAH is Africa's largest tertiary hospital,
located in Soweto; CMJAH is a tertiary facility located in Parktown; and RMMCH is a
specialised regional teaching hospital located in Coronationville.

There are 64 registrars who rotate through these hospitals. They are required to do a
minimum of 18 months of time in gynaecology during their training. There are a prescribed
minimum number of surgical and clinical procedures that have to be completed in this time as

per the College of Medicine of South Africa (CMSA).
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STUDY POPULATION:

To assess the effect of Covid-19 on gynaecological services, the study will gather weekly
data on the number of women who attended the gynaecolology outpatient department
(GOPD), those who were booked for gynaecological theatre, colposcopy clinic, and TOP
clinic) at the three hospitals from November 2019 to November 2020. For the second
objective regarding training, the study will include all Obstetrics & Gynaecology registrars
who rotated at the three hospitals for at least one month in gynaecology from November
2019 to November 2020. Time spent in gynaecology at peripheral hospitals affiliated with
University of Witwatersrand such as Klerkdorp Provincial hospital and Sebokeng hospital
will be excluded.

STUDY DESIGN:

This will be a cross-sectional study and data on gynaecological services will be collected
retrospectively from hospital records at the three teaching hospitals while data on training of
registrars will be collected using an online questionaire. The first period will be pre-Covid
from November 2019 to February 2020, and second period will be from March 2020 to
November 2020.

DATA COLLECTION

Data on gyanecological service activity will be collected from GOPD records, colposcopy
clinic records, gynaecology theatre records, and TOP clinic records at CHBAH, CMJAH and
RMMCH for the period, November 2019 to November 2020.

To collect data from registrars, an online individually administered questionnaire will be
emailed to all registrars in O&G who rotated at the three hospitals from November 2019 to
November 2020. The online questionnaire will include demographics of the registrars (age,
sex), questions on how clinical training was affected, number of surgical procedures, the

academic activities, and health and safety of registrars.

Major and minor gynaecological surgeries:

The distinction between major and minor surgeries remains unclear. The American surgeons
identified the following 12 common variables that classify a procedure as minor or major.
These include mortality rate, amount of trauma, extension of dissection, preoperative

conditon, potential functional or cosmetic loss, usual duration of the operation, space

29



requirements, equipment requirement, anaesthetic use, number of assistance required,

difficulties assessed preoperatively, and special training required (22).

The Fellowship of the College of Obstetricians and Gynaecologists of South Africa also does
not have a definition for minor and major gynaecological procedures. The gynaecological
procedures listed in the logbook as part of the requirements to qualify as a specialist are
abdominal hysterectomy, vaginal hysterectomy, laparoscopic procedures, abdominal surgery,

and ‘other’ vaginal procedures.

In the University of Witwatersrand circuit, minor surgeries are any procedures that takes less

than one hour, and major surgeries are procedures that are more than one hour.

Minor gynaecological procedures include manual vacuum aspiration (MVA) of the for
retained products of conception, diagnostic & therapeutic dilatation and curettage of the
uterus, cervical cerclages, Obstetrics anal sphincters (OASIS) repair, tissue biopsies (vulval
biopsy, cervical biopsy, endometrial biopsy, etc. ), large excision of the transformation zone
(LLETZ), marsupialization, and insertion and removal of the intrauterine contraceptive

devices (IUCDs).

Major procedures include vaginal and abdominal hysterectomy, myomectomy, unilateral or
bilateral salpingectomy and oopherectomy, staging laparotomy, ovarian cystectomy, and

gynaecological laparoscopic procedures.

DATA ANALYSIS:

To analyse the data, we will make use of Stata version 15. Continous variables, that are
normally distrubuted, will be presented as mean and standard deviation, and those that are not
normally distributed they should be presented as median and an inter-quartile range (IQR).
To determine the implications of Covid-19 pandemic on gynaecological services we will use
frequencies and percentages to describe categorical data. For continuous data, mean and
standard deviation (SD) will be used if normally distributed, while median and IQR will be
use if not normally distributed. To test for normality of continous variables, the Shapiro-Wilk

test will be implemented.
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To compare the clinical gynaecological services pattern we will divide our study period into
six, namely pre covid-19, according to five types of alert levels of lockdown as gazetted by
South African government, August 7th 2020. Then the gynaelogical visits for these periods
will be compared using analysis of variance (ANOVA) if the data is normally distrubuted,
and if the data is not normally distrubuted will make use of the Kruskal-Wallis test which is
a non-parametric alternative to the ANOVA. The p-value will be used to quantify the
significance of the differences and the association will be regarded as significant if p-value

< 0.05 else it will be considered as insignificant.

The time period will be divided into six categories, which are the pre Covid-19 period (01
Novemver 2019 to February 2020), according to five types of alert levels of lockdown as
gazzetted by South African government, August 7th, 2020 (cite gazzete). Alert level 5
lockdown (26™ March 2020 to 30" April 2020), alert level 4 lockdown (1% May 2021 to 31%
May 2021), alert level 3 lockdown (1% June 2020 to 17" August 2020), alert level 2
lockdown (18" August 2020 to 20 Sepetember 2020) and alert level 1 lockdown (21°
September 2020 to 30" November 2020).

TOOLS:

An online questionnaire (Appendix A) will be used for the registrarrs and a data sheet to
collect the statistics on the clinical gyanecological services rendered at CHBAH, CMJAH and
RMMCH (Appendix B).

ETHICAL CONSIDERATION:

Ethics approval will be obtained from the Human Research Ethics Committee (HREC) of the
University of the Witwatersrand. Permission to conduct the study at CHBAH, CMJAH and
RMMCH will obtained from the Clinical Executive Officers, Head of department (HOD)
Obstetrics and Gynaecology. Permission to send a questionnaire will be requested from the
Academic HOD of Obstetrics and Gynaecology. The study will be registered with the
National Health Research Database.

TIMELINE:

SEP | OCT | NOV | DEC | JAN | FEB | MAR | APR | MA | JUN | JUL | AUG | SEP
21 |21 21 21 22 |22 |22 22 22 122 |22 |22 22

31




Literature X X

review

Protocol X X

preparation

Protocol X

assessment

Ethics

application

Data

collection

Data

analysis

Paper

write-up

Submission

FUNDING:

This study does not have any funding. Any form of expenses will be incured by the

researcher.

[tem:

Amount:

Printing

R 700.00

Travelling cost

R 1000.00

Re-imbursement of Biostatistician

R 2000.00

Conference cost

R 10000.00

Total:

R13700.00
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Appendix B: Data collection sheet (Gynaecological services)

Before covid-19 pandemic (November 2019 to February 2019):

Nov Dec Jan Feb
2019 2019 2020 2020

Number of
patients seen at

GOPD

CMJAH

CHBAH

RMMCH

Number of
patients seen at
colposcopy

clinic

CMJAH

CHBAH

RMMCH

Number of

LLETZ done

CMJAH

CHBAH

RMMCH

Number of
patients seen at

TOP clinic

CMJAH

CHBAH

RMMCH




Number of
major
gynaecological

procedures done

CMJAH

CHBAH

RMMCH

During covid-19 pandemic (March 2020 to November 2020):

Mar | Apr |Jun |Jul Aug Sept Oct Nov
2020 | 2020 | 2020 | 2020 | 2020 | 2020 2020 2020
Number of patients
seen at GOPD
CMJAH
CHBAH
RMMCH

Number of patients
seen at colposcopy

clinic

CMJAH

CHBAH

RMMCH

Number of LLETZ

done

CMJAH

CHBAH
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Appendix C: Data collection sheet (Registrar’s questionnaire)

THE IMPACT OF COVID-19 ON GYNAECOLOGICAL SERVICES
AND REGISTRAR TRAINING IN THREE ACADEMIC
HOSPITALS IN JOHANNESBURG

Good day,

My name is Dr. Sannyboy Surprise Shivuri, and | am a Master of medicine (Obstetrics and Gynaecology) student at
Wits Medical School under the Faculty of Health Sciences under the supervision of Dr. Amy Wise, Prof. Yasmin Adam,
and Prof. Lawrence Chauke. To fulfill the requirements of the Master's program, | am undertaking a research project
to determine 'The impact of Covid-19 on Gynaecological services and registrar teaching in three academic hospitals
in Johannesburg'.

By conducting this research, we will be able provide an overview of the effects of the Covid-19 pandemic on
gynaecological services and registrar training, so that the gynaecological department, the trainers, and registrars will
be better prepared to address the challenges that may arise from future pandemics.

Your participation is in this survey entirely voluntary and there are no consequences to refusal. Should you require
further details regarding the the study, please contact me at 0713449r@student.wits.ac.za or
supriseshivuri@gmail.com or by telephone at 079 836 2620.

This study has been approved by Human Research Ethics Committee (Medical) of the University of Witwatersrand,
Johannesburg ("Committee”). A principal function of this committee is to safeguard the rights and dignity of all
human subjects who agree Lo participate in a research project and the integrity of the research. If you have any
concern over the way the study is being conducted, please contact the Chairperson of this committee who is Dr
Clement Penny, who may be contacted on telephone number 011 717 2301, or by e-mail on
Clement.Penny@wits.ac.za. The telephone numbers for the committee secretariat are 011 717 2700/1234 and e-mail
addresses are Zanele.Ndlovu@wits.ac.za and Rhulani.Mukansi@wits.ac.za.

By completing this survey you are indicating that you are atleast 18 years old, have read and understand this
consent form and agree to participate in this research study as well as the | agree to terms and conditions.

Thank you for reading this Study Information Sheet.

Date: September 2022

Dermographics
Age on 1 November 2019

Gender O Male
O Female
O Prefer not to say

Year of registrar training on 1st November 2019 O 1st
O 2nd

O 3rd
O 4th

In which month and year did you start registrar time?

10-03-2024 21:10 projectredcap.org *EDCap"
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Page 2

If you completed your registrar program in the period

in question (November 2019 to November 2020) please

provide the month and year.

Clinical training questions:

Has Covid-19 pandemic affected your gynaecological O Strongly disagree
training experience? O Disagree
O Neither agree or disagree
O Agree
O Strongly agree
Has Covid-19 pandemic affected your gynaecological O Strongly disagree
outpatient department (GOPD) training experience? O Disagree
O Neither agree or disagree
O Agree
O Strongly agree
Has Covid-19 pandemic affected the bedside clinical O Strongly disagree
teaching? O Disagree
O Neither agree or disagree
O Agree
O Strongly agree
Has Covid-19 pandemic affected your overall O Strongly disagree
gynaecological educational opportunities and training O Disagree
experience? O Neither agree or disagree
O Agree
O Strongly agree
Surgical procedures
Has Covid-19 pandemic affected your elective O Strongly disagree
gynaecological surgical training experience O Disagree
O Neither agree or disagree
O Agree
O Strongly agree
Has Covid-19 pandemic affected your emergency O Strongly disagree
gynaecological surgical training experience? O Disagree
O Neither agree or disagree
O Agree
O Strongly agree

Number of procedures before covid-19 pandemic (1st November 2019 to 28th February 2020)

Nov 2019 Dec 2019 Jan 2020 Feb 2020
Hospital
Rotation
Total abdominal hystrectomies

Vaginal hystrectomies
Myomectomies
Laparascopes

10-03-2024 21:10

REDCap

projectredcap.org
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Page 3

Number of procedures during covid-19 pandemic (1st March 2020 to 30th November 2020)

Mar 2020 Apr 2020 May 2020 Jun 2020 Jul 2020 Aug 2020 Sep 2020 Oct 2020 Nov 2020

Hospital

Rotation

Total abdominal hystrectomies

Vaginal hystrectomies

Myomectomies

Laparascope

Hospital

Academic activities:

Has Covid-19 pandemic affected the Academic program?

O Strongly disagree

O Disagree

O Neither agree or disagree
O Agree

O Strongly agree

Has Covid-19 pandemic affected the ability to attend
short courses?

O Strongly disagree

O Disagree

O Neither agree or disagree
O Agree

QO Strongly agree

Has Covid-19 pandemic affected the ability to do
special rotations such as Intensive Care Unit (ICU),
sub-speciality clinics, ultrasound training etc?

QO Strongly disagree

O Disagree

O Neither agree or disagree
O Agree

O Strongly agree
Has Covid-19 pandemic affected the ability to attend QO Strongly disagree
academic conferences? O Disagree

O Neither agree or disagree
O Agree

QO Strongly agree
Were you planning to write any examinations from O Yes
November 2019 to November 20207 O No
When?
Did you miss or postpone any exams between November O Yes
2019 to November 20207 O No
By how many months?
Were online classes and webinars during Covid-19 O Strongly disagree
pandemic helpful? O Disagree

10-03-2024 21:10

O Neither agree or disagree
O Agree
O Strongly agree

projectredcap.org

REDCap
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Page 3

Number of procedures during covid-19 pandemic (1st March 2020 to 30th November 2020)

Mar 2020 Apr 2020 May 2020 Jun 2020 Jul 2020 Aug 2020 Sep 2020 Oct 2020 Nov 2020

Hospital

Rotation

Total abdominal hystrectomies

Vaginal hystrectomies

Myomectomies

Laparascope

Hospital

Academic activities:

Has Covid-19 pandemic affected the Academic program?

O Strongly disagree

O Disagree

O Neither agree or disagree
O Agree

O Strongly agree

Has Covid-19 pandemic affected the ability to attend
short courses?

O Strongly disagree

O Disagree

O Neither agree or disagree
O Agree

QO Strongly agree

Has Covid-19 pandemic affected the ability to do
special rotations such as Intensive Care Unit (ICU),
sub-speciality clinics, ultrasound training etc?

QO Strongly disagree

O Disagree

O Neither agree or disagree
O Agree

O Strongly agree
Has Covid-19 pandemic affected the ability to attend QO Strongly disagree
academic conferences? O Disagree

O Neither agree or disagree
O Agree

QO Strongly agree
Were you planning to write any examinations from O Yes
November 2019 to November 20207 O No
When?
Did you miss or postpone any exams between November O Yes
2019 to November 20207 O No
By how many months?
Were online classes and webinars during Covid-19 O Strongly disagree
pandemic helpful? O Disagree

10-03-2024 21:10

O Neither agree or disagree
O Agree
O Strongly agree

projectredcap.org

REDCap

41



Page 4

Registrar health and safety
Did you have any high-risk exposure to Covid-19 O Yes
positive patients during the period of November 2019 O No
to November 2020? O Maybe
O Other (specify)
Did you get any training on personal protective O Always
equipments (PPE)? O Most of the time
O Rarely
O Never
Did you have enough PPE available? QO Always
O Most of the time
O Rarely
O Never
Did you test positive for Covid-19 during the period QO Yes
of November 2019 to November 20207 O No
Do you think it may be due to work-related exposure? QO Yes
O No

How many days were you off as a result of positive
COVID results during the period of November 2019 to
November 20207

How many days were you off as a result of an exposure
and the need to isolate during the period of November

2019 to November 20207

Any other comments?

10-03-2024 21:10

REDCap

projectredcap.org

42



Appendix D: Permission letters to conduct the study

GAUTENG PROVINCE -

N L €. REPUBLIC OF SOUTH AFRICA
) ) MEDICAL ADVISORY COMMITTEE

CHRIS HANI BARAGWANATH ACADEMIC HOSPITAL

PERMISSION TO CONDUCT RESEARCH
Date: 11t August 2022

TITLE OF PROJECT:

THE IMPACT OF COVID-19 PANDEMIC ON GYNAECOLOGICAL SERVICES AND REGISTRAR
TEACHING IN THREE ACADEMIC HOSPITALS IN JOHANNESBURG.

UNIVERSITY: Witwatersrand
Principal Investigator: Dr S S Shivuri

Department: Obstetrics & Gynaecology

Supervisor : Dr A Wise/ Prof Adam / Prof Chauke
NHRD Number: GP_202203_079
Permission Head Department (where research conducted): Yes

The Medical Advisory Committee recommends that the said research be conducted at Chris Hani
Baragwanath Academic Hospital. The CEO / management of Chris Hani Baragwanath Academic
Hospital is accordingly informed and the study is subject to:-
e Permission having been granted by the Committee for Research on Human Subjects of
the University of the Witwatersrand.
e The Hospital will not incur extra costs as a result of the research being conducted on its
patients within the hospital
e The MAC will be informed of any serious adverse events as soon as they occur

e Permission is granted for the duration of the Ethics Committee Approval.

N Abproved/
(On Behlf of the MAC) Hospital Management
Date: 11/08/2022 Date: O S (V]/O‘L\
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CHARLOTTE MAXEKE JOHANNESBURG ACADEMIC HOSPITAL
UNIVERSITY OF THE WITWATERSRAND

Cluster Research Committee

7 Jubilee Rd, Parktown 2196, Johannesburg
Enquiries: Office of the CEO

Ms. T. Ndlovu; Tell: 011 488 4211 Fax 011 488 3753
Ms L. Nkosi Tel: 011 488 3500

Email: Lindiwe.Nkosi@wits.ac.za

Dear Dr. Sannyboy Suprise Shivuri

The Charlotte Maxeke Johannesburg Academic Hospital (CMJAH) Research Cluster Committee has reviewed your
request to research "THE IMPACT OF COVID-19 PANDEMIC ON GYNAECOLOGICAL SERVICES AND REGISTRAR
TEACHING IN THREE ACADEMIC HOSPITALS IN JOHANNESBURG. ".

| am pleased to inform you that you have been granted to research Charlotte Maxeke Johannesburg Academic Hospital
provided that;

1. Charlotte Maxeke Johannesburg Academic Hospital will not anyway incur or inherit costs as result of the said
study.

2. Your study shall not disrupt services at the study sites.

3. Strict confidentiality shall be observed at all times.

4. Informed consent shall be solicited from patients participating in your study.

The data collection to be started only after obtaining the Human Research Ethics Committee (HREC)
unconditional approval.

Kindly note that it is a requirement at CMJAH that for unconditional approval to be granted, all pending documents
highlighted below are to be submitted as soon as they are available or within 3 months, and if not applicable, kindly
elaborate. Failure to comply with the above-stated requirements may result in the withdrawal of this research's approval
at CMJAH.

Head(s) of Department(s) Approval Letter Provided
Human Research Ethics Committee Approval Provided
The National Health Research Database Registration Provided
Data Collection Sheets Provided
Informed Consent Documents N/A

Kindly forward this office with the results of your study on completion of the research.
| wish you every success with your research.

Yours sincerely,

Ms G. Bogoshi
Chief Executive Officer
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GAUTENG PROVINCE -

W e.) REPUBLIC OF SOUTH AFRICA
) - MEDICAL ADVISORY COMMITTEE

CHRIS HANI BARAGWANATH ACADEMIC HOSPITAL

PERMISSION TO CONDUCT RESEARCH
Date: 11 August 2022

TITLE OF PROJECT:

THE IMPACT OF COVID-19 PANDEMIC ON GYNAECOLOGICAL SERVICES AND REGISTRAR
TEACHING IN THREE ACADEMIC HOSPITALS IN JOHANNESBURG.

UNIVERSITY: Witwatersrand
Principal Investigator: Dr S S Shivuri

Department: Obstetrics & Gynaecology

Supervisor : Dr A Wise/ Prof Adam / Prof Chauke
NHRD Number: GP_202203_079
Permission Head Department (where research conducted): Yes

The Medical Advisory Committee recommends that the said research be conducted at Chris Hani
Baragwanath Academic Hospital. The CEO / management of Chris Hani Baragwanath Academic
Hospital is accordingly informed and the study is subject to:-
e Permission having been granted by the Committee for Research on Human Subjects of
the University of the Witwatersrand.
e The Hospital will not incur extra costs as a result of the research being conducted on its
patients within the hospital
e The MAC will be informed of any serious adverse events as soon as they occur

e Permission is granted for the duration of the Ethics Committee Approval.

) Abproved/
(On Behélf of the MAC) Hospital Management
Date: 11/08/2022 Date: n/?go $ ('w.‘_—\
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Appendix E: Ethics certificate

UNIVERSITY OF THE é
WITWATERSRAND. \&7
JOHANNESBURG
R49 Dr SS Shivuri
HUMAN RESEARCH ETHICS COMMITTEE (MEDICAL)

CLEARANCE CERTIFICATE NO. M220509

NAME: Dr SS Shivuri
(Principal Investigator)

DEPARTMENT: School of Clinical Medicine
Department of Obstetrics and Gynaecology
Medical School
University

PROJECT TITLE: The impact of COVID-19 pandemic on Gynaecological
services and Registrar training in three academic hospitals
in Johannesburg

DATE CONSIDERED: 2022/05/27
DECISION: Approved unconditionally
CONDITIONS: This approval applies only to the study sites listed in

Annex 1 attached
Further sites may be added on presentation of evidence of
management approval to the HREC (Med)

NOTE: If contact information regarding student study participants is required,
please contact the Registrar’s office - <Nicoleen.Potgieter@wits.ac.za>

SUPERVISOR: Dr A Wise
APPROVED BY: [ iéﬂ%

DrCB P;yny,’(f@(person, HREC (Medical)
DATE OF APPROVAL: 2022/09/19

This Clearance Certificate is valid for 5 years from the date of approval. An extension may be applied for.

DECLARATION OF INVESTIGATORS

To be completed in duplicate and ONE COPY returned to the Research Office secretariat on the 3rd floor, Phillip
Tobias Building, Parktown, University of the Witwatersrand, Johannesburg.

I/we fully understand the conditions under which | am/we are authorized to carry out the above-mentioned research
and I/we undertake to ensure compliance with these conditions. Should any departure be contemplated from the
research protocol as approved, l/we undertake to submit details to the Committee. | agree to submit a yearly
progress report. When a funder requires annual re-certification, the application date will be one year after the date
when the study was initially reviewed. In this case, the study was initially reviewed in May and therefore reports and
re-certification will be due in the month of May each year. Unreported changes to the study may invalidate the
clearance given by the HREC (Medical).

Signature of Principal Investigator Date




Annex 1

Protocol No. M22/05/09
Study sites approved under this Clearance Certificate

Study site
Charlotte Maxeke Johannesburg Academic Hospital

Chris Hani Baragwanath Academic Hospital
Rahima Moosa Mother and Child Hospital

Dtinny
Dr CB P'ennry/m///‘
Chair: HRE edical)

University of the Witwatersrand, Johannesburg

Date: 2022/10/25

Dr SS Shivuri

Date of HREC (Med) Approval

2022/10/25
2022/09/19
2022/09/19
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Appendix F: Guidelines for Journal of Surgical Education

GUIDE FOR AUTHORS

INTRODUCTION

The Journal of Surgical Education (JSE) is dedicated to advancing the field of surgical education
through original research. The journal publishes research articles in all surgical disciplines on topics
relative to the education of surgical students, residents, and fellows, as well as practicing surgeons.
Our readers look to JSE for timely, innovative research findings from the international surgical
education community. As the official journal of the Association of Program Directors in Surgery (APDS),
JSE publishes the proceedings of the annual APDS meeting held during Surgery Education Week.

ORIGINAL MANUSCRIPTS

Manuscripts must meet the following criteria (taken from JAMA's Instructions for Authors5): the
material is original; the writing is clear; the study methods are appropriate; the data are valid; the
conclusions are reasonable and supported by the data; the information is important; and the topic is of
interest to surgeons, educators, or trainees in any surgical disciplines. All original research papers are
to follow the instructions for manuscript submission, with three additions. Each original manuscript
should include four to six key words or phrases that describe the key concepts, content, or medical
terminology discussed within the manuscript. These key words should appear on the title page. For
help in finding key words or phrases look in the Medical Subject Headings from Index Medicus. The
second page of all original research manuscripts should contain a structured abstract of, at most,
300 words, summarizing the objectives, design, setting, participants, results, and conclusions of the
study. The third requirement for an original manuscript is to select at least one of the six ACGME
competencies that the manuscript addresses and list these at the end of the structured abstract.
Original manuscripts that are not "scientific" in nature, form, or scope, like reviews, historical articles,
information articles, or other special section articles, are not required to have key words or abstracts.
All original manuscripts should be identified as dealing with one of the six ACGME competencies.
APDS PRESENTATIONS

A manuscript must be submitted for all plenary presentations at the annual APDS meeting. These
are to be submitted according to the time lines established by the program committee and Editor-
in-Chief of the journal.

LETTERS TO THE EDITOR

Letters to the editor are welcome. Letters referring to a recent journal article are best received as
soon as possible after that article is published. If letters about an article continue to pour in long after
an article's publication, these letters may be published, but they will not be as timely and substantial.
Letters should be no more than three double-spaced, typed pages, including references. Receipt of
letters will be acknowledged. Unpublished letters will be returned only by request. Often a reply from
the principal author of the article in question will be printed along with your letter. Letters not related
to a JSE article will be reviewed by the editorial staff, but rarely are accepted.

PERSPECTIVES

Perspectives are brief (max 1500 words) pieces on a current topic in surgical education. These
submissions should provide an opinion or perspective on the topic, but also be grounded in the current
evidence and published literature. Submissions should be original work and not published previously,
but they do not need to contain original data.

HOW I DO IT

How I Do It articles enable authors to describe novel educational techniques or programs without the
requirement for rigorous data; data are welcomed but not required. These submissions should be
brief (max 1200 words) explanations of innovative curricula, teaching techniques, or programmatic
improvements that could be applied or modified by other programs or educators to benefit surgical
trainees.

Contact details for submission
Sherry Campbell

Managing Editor
jsured@hotmail.com
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Submission checklist
You can use this list to carry out a final check of your submission before you send it to the journal for
review. Please check the relevant section in this Guide for Authors for more details.

Ensure that the following items are present:

One author has been designated as the corresponding author with contact details:
« E-mail address
» Full postal address

All necessary files have been uploaded:

Manuscript:

¢ Include keywords

« All figures (include relevant captions)

« All tables (including titles, description, footnotes)

« Ensure all figure and table citations in the text match the files provided
» Indicate clearly if color should be used for any figures in print
Graphical Abstracts / Highlights files (where applicable)

Supplemental files (where applicable)

Further considerations

* Manuscript has been 'spell checked' and 'grammar checked'

» All references mentioned in the Reference List are cited in the text, and vice versa

« Permission has been obtained for use of copyrighted material from other sources (including the
Internet)

* A competing interests statement is provided, even if the authors have no competing interests to
declare

« Journal policies detailed in this guide have been reviewed

» Referee suggestions and contact details provided, based on journal requirements

« Include abstract and title page within their manuscript file

For further information, visit our Support Center.

BEFORE YOU BEGIN
Ethics in publishing
Please see our information on Ethics in publishing.

Informed consent and patient details

Studies on patients or volunteers require ethics committee approval and informed consent, which
should be documented in the paper. Appropriate consents, permissions and releases must be obtained
where an author wishes to include case details or other personal information or images of patients
and any other individuals in an Elsevier publication. Written consents must be retained by the author
but copies should not be provided to the journal. Only if specifically requested by the journal in
exceptional circumstances (for example if a legal issue arises) the author must provide copies of the
consents or evidence that such consents have been obtained. For more information, please review the
Elsevier Policy on the Use of Images or Personal Information of Patients or other Individuals. Unless
you have written permission from the patient (or, where applicable, the next of kin), the personal
details of any patient included in any part of the article and in any supplementary materials (including
all illustrations and videos) must be removed before submission.

Declaration of interest

All authors must disclose any financial and personal relationships with other people or organizations
that could inappropriately influence (bias) their work. Examples of potential competing interests
include employment, consultancies, stock ownership, honoraria, paid expert testimony, patent
applications/registrations, and grants or other funding. Authors must disclose any interests in two
places: 1. A summary declaration of interest statement in the title page file (if double anonymized) or
the manuscript file (if single anonymized). If there are no interests to declare then please state this:
'Declarations of interest: none'. 2. Detailed disclosures as part of a separate Declaration of Interest
form, which forms part of the journal's official records. It is important for potential interests to be
declared in both places and that the information matches. More information.
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Declaration of generative AI in scientific writing
Where authors use generative artificial intelligence (AI) and Al-assisted technologies in the writing
process, authors should:

* Only use these technologies to improve readability and language, not to replace key researcher
tasks such as interpreting data or drawing scientific conclusions.

* Apply the technology with human oversight and control, and carefully review and edit the result, as
Al can generate authoritative-sounding output that can be incorrect, incomplete or biased.

* Not list Al and Al-assisted technologies as an author or co-author, or cite Al as an author. Authorship
implies responsibilities and tasks that can only be attributed to and performed by humans, as outlined
in Elsevier’s Al policy for authors.

* Disclose in their manuscript the use of Al and Al-assisted technologies in the writing process by
following the instructions below. A statement will appear in the published work. Please note that
authors are ultimately responsible and accountable for the contents of the work.

Disclosure instructions

Authors must disclose the use of generative Al and Al-assisted technologies in the writing process by
adding a statement at the end of their manuscript in the core manuscript file, before the References
list. The statement should be placed in a new section entitled ‘Declaration of Al and Al-assisted
technologies in the writing process’.

Statement: During the preparation of this work the author(s) used [NAME TOOL / SERVICE] in order
to [REASON]. After using this tool/service, the author(s) reviewed and edited the content as needed
and take(s) full responsibility for the content of the publication.

This declaration does not apply to the use of basic tools for checking grammar, spelling, references
etc. If there is nothing to disclose, there is no need to add a statement.

Submission declaration and verification

Submission of an article implies that the work described has not been published previously (except in
the form of an abstract, a published lecture or academic thesis, see 'Multiple, redundant or concurrent
publication' for more information), that it is not under consideration for publication elsewhere, that
its publication is approved by all authors and tacitly or explicitly by the responsible authorities where
the work was carried out, and that, if accepted, it will not be published elsewhere in the same form, in
English or in any other language, including electronically without the written consent of the copyright-
holder. To verify compliance, your article may be checked by Crossref Similarity Check and other
originality or duplicate checking software.

Use of inclusive language

Inclusive language acknowledges diversity, conveys respect to all people, is sensitive to differences,
and promotes equal opportunities. Content should make no assumptions about the beliefs or
commitments of any reader; contain nothing which might imply that one individual is superior to
another on the grounds of age, gender, race, ethnicity, culture, sexual orientation, disability or health
condition; and use inclusive language throughout. Authors should ensure that writing is free from bias,
stereotypes, slang, reference to dominant culture and/or cultural assumptions. We advise to seek
gender neutrality by using plural nouns ("clinicians, patients/clients") as default/wherever possible
to avoid using "he, she," or "he/she." We recommend avoiding the use of descriptors that refer
to personal attributes such as age, gender, race, ethnicity, culture, sexual orientation, disability or
health condition unless they are relevant and valid. When coding terminology is used, we recommend
to avoid offensive or exclusionary terms such as "master”, "slave", "blacklist" and "whitelist". We
suggest using alternatives that are more appropriate and (self-) explanatory such as "primary",
"secondary"”, "blocklist" and "allowlist". These guidelines are meant as a point of reference to help
identify appropriate language but are by no means exhaustive or definitive.

Reporting sex- and gender-based analyses

Reporting guidance

For research involving or pertaining to humans, animals or eukaryotic cells, investigators should
integrate sex and gender-based analyses (SGBA) into their research design according to funder/
sponsor requirements and best practices within a field. Authors should address the sex and/or gender
dimensions of their research in their article. In cases where they cannot, they should discuss this
as a limitation to their research's generalizability. Importantly, authors should explicitly state what
definitions of sex and/or gender they are applying to enhance the precision, rigor and reproducibility
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of their research and to avoid ambiguity or conflation of terms and the constructs to which they
refer (see Definitions section below). Authors can refer to the Sex and Gender Equity in Research
(SAGER) guidelines and the SAGER guidelines checklist. These offer systematic approaches to the use
and editorial review of sex and gender information in study design, data analysis, outcome reporting
and research interpretation - however, please note there is no single, universally agreed-upon set of
guidelines for defining sex and gender.

Definitions

Sex generally refers to a set of biological attributes that are associated with physical and physiological
features (e.g., chromosomal genotype, hormonal levels, internal and external anatomy). A binary sex
categorization (male/female) is usually designated at birth ("sex assigned at birth"), most often based
solely on the visible external anatomy of a newborn. Gender generally refers to socially constructed
roles, behaviors, and identities of women, men and gender-diverse people that occur in a historical
and cultural context and may vary across societies and over time. Gender influences how people view
themselves and each other, how they behave and interact and how power is distributed in society. Sex
and gender are often incorrectly portrayed as binary (female/male or woman/man) and unchanging
whereas these constructs actually exist along a spectrum and include additional sex categorizations
and gender identities such as people who are intersex/have differences of sex development (DSD) or
identify as non-binary. Moreover, the terms "sex" and "gender" can be ambiguous—thus it is important
for authors to define the manner in which they are used. In addition to this definition guidance and
the SAGER guidelines, the resources on this page offer further insight around sex and gender in
research studies.

Copyright

Upon acceptance of an article, authors will be asked to complete a 'Journal Publishing Agreement' (see
more information on this). An e-mail will be sent to the corresponding author confirming receipt of
the manuscript together with a 'Journal Publishing Agreement' form or a link to the online version
of this agreement.

Subscribers may reproduce tables of contents or prepare lists of articles including abstracts for internal
circulation within their institutions. Permission of the Publisher is required for resale or distribution
outside the institution and for all other derivative works, including compilations and translations. If
excerpts from other copyrighted works are included, the author(s) must obtain written permission
from the copyright owners and credit the source(s) in the article. Elsevier has preprinted forms for
use by authors in these cases.

For gold open access articles: Upon acceptance of an article, authors will be asked to complete a
‘License Agreement' (more information). Permitted third party reuse of gold open access articles is
determined by the author's choice of user license.

Author rights
As an author you (or your employer or institution) have certain rights to reuse your work. More
information.

Elsevier supports responsible sharing
Find out how you can share your research published in Elsevier journals.

Role of the funding source

You are requested to identify who provided financial support for the conduct of the research and/or
preparation of the article and to briefly describe the role of the sponsor(s), if any, in study design; in
the collection, analysis and interpretation of data; in the writing of the report; and in the decision to
submit the article for publication. If the funding source(s) had no such involvement, it is recommended
to state this.

Open access
Please visit our Open Access page for more information.

Language (usage and editing services)

Please write your text in good English (American or British usage is accepted, but not a mixture of
these). Authors who feel their English language manuscript may require editing to eliminate possible
grammatical or spelling errors and to conform to correct scientific English may wish to use the English
Language Editing service available from Elsevier's Author Services.
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Submission

Our online submission system guides you stepwise through the process of entering your article
details and uploading your files. The system converts your article files to a single PDF file used in
the peer-review process. Editable files (e.g., Word, LaTeX) are required to typeset your article for
final publication. All correspondence, including notification of the Editor's decision and requests for
revision, is sent by e-mail.

Submit your article
Please submit your article via https://www.editorialmanager.com/jsured/default.aspx.

Suggesting reviewers
Please submit the names and institutional e-mail addresses of several potential reviewers.

You should not suggest reviewers who are colleagues, or who have co-authored or collaborated with
you during the last three years. Editors do not invite reviewers who have potential competing interests
with the authors. Further, in order to provide a broad and balanced assessment of the work, and ensure
scientific rigor, please suggest diverse candidate reviewers who are located in different countries/
regions from the author group. Also consider other diversity attributes e.g. gender, race and ethnicity,
career stage, etc. Finally, you should not include existing members of the journal's editorial team,
of whom the journal are already aware.

Note: the editor decides whether or not to invite your suggested reviewers.

PREPARATION

Peer review

This journal operates a single anonymized review process. All contributions will be initially assessed by
the editor for suitability for the journal. Papers deemed suitable are then typically sent to a minimum of
two independent expert reviewers to assess the scientific quality of the paper. The Editor is responsible
for the final decision regarding acceptance or rejection of articles. The Editor's decision is final. Editors
are not involved in decisions about papers which they have written themselves or have been written
by family members or colleagues or which relate to products or services in which the editor has an
interest. Any such submission is subject to all of the journal's usual procedures, with peer review
handled independently of the relevant editor and their research groups. More information on types
of peer review.

Use of word processing software

It is important that the file be saved in the native format of the word processor used. The text
should be in single-column format. Keep the layout of the text as simple as possible. Most formatting
codes will be removed and replaced on processing the article. In particular, do not use the word
processor's options to justify text or to hyphenate words. However, do use bold face, italics, subscripts,
superscripts etc. When preparing tables, if you are using a table grid, use only one grid for each
individual table and not a grid for each row. If no grid is used, use tabs, not spaces, to align columns.
The electronic text should be prepared in a way very similar to that of conventional manuscripts (see
also the Guide to Publishing with Elsevier). Note that source files of figures, tables and text graphics
will be required whether or not you embed your figures in the text. See also the section on Electronic
artwork.

To avoid unnecessary errors you are strongly advised to use the 'spell-check' and 'grammar-check’
functions of your word processor.

Article structure

Subdivision - unnumbered sections

Divide your article into clearly defined sections. Each subsection is given a brief heading. Each heading
should appear on its own separate line. Subsections should be used as much as possible when cross-
referencing text: refer to the subsection by heading as opposed to simply 'the text'.

Introduction
State the objectives of the work and provide an adequate background, avoiding a detailed literature
survey or a summary of the results.
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Material and methods

Provide sufficient details to allow the work to be reproduced by an independent researcher. Methods
that are already published should be summarized, and indicated by a reference. If quoting directly
from a previously published method, use quotation marks and also cite the source. Any modifications
to existing methods should also be described.

Results
Results should be clear and concise.

Conclusions
The main conclusions of the study may be presented in a short Conclusions section, which may stand
alone or form a subsection of a Discussion or Results and Discussion section.

Appendices

If there is more than one appendix, they should be identified as A, B, etc. Formulae and equations in
appendices should be given separate numbering: Eq. (A.1), Eq. (A.2), etc.; in a subsequent appendix,
Eq. (B.1) and so on. Similarly for tables and figures: Table A.1; Fig. A.1, etc.

Essential title page information

* Title. Concise and informative. Titles are often used in information-retrieval systems. Avoid
abbreviations and formulae where possible.

* Author names and affiliations. Please clearly indicate the given name(s) and family name(s)
of each author and check that all names are accurately spelled. You can add your name between
parentheses in your own script behind the English transliteration. Present the authors' affiliation
addresses (where the actual work was done) below the names. Indicate all affiliations with a lower-
case superscript letter immediately after the author's name and in front of the appropriate address.
Provide the full postal address of each affiliation, including the country name and, if available, the
e-mail address of each author.

* Corresponding author. Clearly indicate who will handle correspondence at all stages of refereeing
and publication, also post-publication. This responsibility includes answering any future queries about
Methodology and Materials. Ensure that the e-mail address is given and that contact details
are kept up to date by the corresponding author.

* Present/permanent address. If an author has moved since the work described in the article was
done, or was visiting at the time, a 'Present address' (or 'Permanent address') may be indicated as
a footnote to that author's name. The address at which the author actually did the work must be
retained as the main, affiliation address. Superscript Arabic numerals are used for such footnotes.

Highlights

Highlights are mandatory for this journal as they help increase the discoverability of your article via
search engines. They consist of a short collection of bullet points that capture the novel results of
your research as well as new methods that were used during the study (if any). Please have a look
at the examples here: example Highlights.

Highlights should be submitted in a separate editable file in the online submission system. Please
use 'Highlights' in the file name and include 3 to 5 bullet points (maximum 85 characters, including
spaces, per bullet point).

Structured abstract

A structured abstract, by means of appropriate headings, should provide the context or background for
the research and should state its purpose, basic procedures (selection of study subjects or laboratory
animals, observational and analytical methods), main findings (giving specific effect sizes and their
statistical significance, if possible), and principal conclusions. It should emphasize new and important
aspects of the study or observations.

Abstract

Objective: State the main question or objective of the study and major hypothesis tested, if any.
Design: Describe the design of the study indicating, as appropriate, use of randomization, blinding,
criterion standards for diagnostic tests, temporal direction (retrospective or prospective), and so on.
Setting: Indicate the study setting (name of institution and location), including the level of clinical
care (eg, primary or tertiary, private practice or institutional).

Participants: State selection procedures, entry criteria, and number of participants entering and
finishing the study.

Results: The main results of the study should be given. Measurements that require explanation for
the expected audience of the article should be defined.
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Conclusions: Only those conclusions of the study that are directly supported by the evidence reported
by the author should be given, along with their clinical application.

Keywords

Immediately after the abstract, provide a maximum of 6 keywords, using American spelling and
avoiding general and plural terms and multiple concepts (avoid, for example, ‘and’, 'of'). Be sparing
with abbreviations: only abbreviations firmly established in the field may be eligible. These keywords
will be used for indexing purposes.

Abbreviations

Define abbreviations that are not standard in this field in a footnote to be placed on the first page
of the article. Such abbreviations that are unavoidable in the abstract must be defined at their first
mention there, as well as in the footnote. Ensure consistency of abbreviations throughout the article.

Acknowledgements

Collate acknowledgements in a separate section at the end of the article before the references and do
not, therefore, include them on the title page, as a footnote to the title or otherwise. List here those
individuals who provided help during the research (e.g., providing language help, writing assistance
or proof reading the article, etc.).

Formatting of funding sources
List funding sources in this standard way to facilitate compliance to funder's requirements:

Funding: This work was supported by the National Institutes of Health [grant numbers xxxx, yyyy];
the Bill & Melinda Gates Foundation, Seattle, WA [grant number zzzz]; and the United States Institutes
of Peace [grant number aaaa].

It is not necessary to include detailed descriptions on the program or type of grants and awards. When
funding is from a block grant or other resources available to a university, college, or other research
institution, submit the name of the institute or organization that provided the funding.

If no funding has been provided for the research, it is recommended to include the following sentence:

This research did not receive any specific grant from funding agencies in the public, commercial, or
not-for-profit sectors.

Units
Follow internationally accepted rules and conventions: use the international system of units (SI). If
other units are mentioned, please give their equivalent in SI.

Math formulae

Please submit math equations as editable text and not as images. Present simple formulae in
line with normal text where possible and use the solidus (/) instead of a horizontal line for small
fractional terms, e.g., X/Y. In principle, variables are to be presented in italics. Powers of e are often
more conveniently denoted by exp. Number consecutively any equations that have to be displayed
separately from the text (if referred to explicitly in the text).

Footnotes

Footnotes should be used sparingly. Number them consecutively throughout the article. Many word
processors can build footnotes into the text, and this feature may be used. Otherwise, please indicate
the position of footnotes in the text and list the footnotes themselves separately at the end of the
article. Do not include footnotes in the Reference list.

Artwork

Electronic artwork

General points

* Make sure you use uniform lettering and sizing of your original artwork.

« Embed the used fonts if the application provides that option.

* Aim to use the following fonts in your illustrations: Arial, Courier, Times New Roman, Symbol, or
use fonts that look similar.

* Number the illustrations according to their sequence in the text.

* Use a logical naming convention for your artwork files.

* Provide captions to illustrations separately.

« Size the illustrations close to the desired dimensions of the published version.

54



* Submit each illustration as a separate file.
* Ensure that color images are accessible to all, including those with impaired color vision.

A detailed guide on electronic artwork is available.

You are urged to visit this site; some excerpts from the detailed information are given here.
Formats

If your electronic artwork is created in a Microsoft Office application (Word, PowerPoint, Excel) then
please supply 'as is' in the native document format.

Regardless of the application used other than Microsoft Office, when your electronic artwork is
finalized, please 'Save as' or convert the images to one of the following formats (note the resolution
requirements for line drawings, halftones, and line/halftone combinations given below):

EPS (or PDF): Vector drawings, embed all used fonts.

TIFF (or JPEG): Color or grayscale photographs (halftones), keep to a minimum of 300 dpi.

TIFF (or JPEG): Bitmapped (pure black & white pixels) line drawings, keep to a minimum of 1000 dpi.
TIFF (or JPEG): Combinations bitmapped line/half-tone (color or grayscale), keep to a minimum of
500 dpi.

Please do not:

* Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); these typically have a
low number of pixels and limited set of colors;

« Supply files that are too low in resolution;

« Submit graphics that are disproportionately large for the content.

Color artwork

Please make sure that artwork files are in an acceptable format (TIFF (or JPEG), EPS (or PDF) or
MS Office files) and with the correct resolution. If, together with your accepted article, you submit
usable color figures then Elsevier will ensure, at no additional charge, that these figures will appear
in color online (e.g., ScienceDirect and other sites) in addition to color reproduction in print. Further
information on the preparation of electronic artwork.

Figure captions

Ensure that each illustration has a caption. Supply captions separately, not attached to the figure. A
caption should comprise a brief title (not on the figure itself) and a description of the illustration. Keep
text in the illustrations themselves to a minimum but explain all symbols and abbreviations used.

Tables

Please submit tables as editable text and not as images. Tables can be placed either next to the
relevant text in the article, or on separate page(s) at the end. Number tables consecutively in
accordance with their appearance in the text and place any table notes below the table body. Be
sparing in the use of tables and ensure that the data presented in them do not duplicate results
described elsewhere in the article. Please avoid using vertical rules and shading in table cells.

References

Citation in text

Please ensure that every reference cited in the text is also present in the reference list (and vice
versa). Any references cited in the abstract must be given in full. Unpublished results and personal
communications are not recommended in the reference list, but may be mentioned in the text. If these
references are included in the reference list they should follow the standard reference style of the
journal and should include a substitution of the publication date with either 'Unpublished results' or
'Personal communication'. Citation of a reference as 'in press' implies that the item has been accepted
for publication.

Reference links

Increased discoverability of research and high quality peer review are ensured by online links to the
sources cited. In order to allow us to create links to abstracting and indexing services, such as Scopus,
Crossref and PubMed, please ensure that data provided in the references are correct. Please note that
incorrect surnames, journal/book titles, publication year and pagination may prevent link creation.
When copying references, please be careful as they may already contain errors. Use of the DOI is
highly encouraged.
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A DOI is guaranteed never to change, so you can use it as a permanent link to any electronic article.
An example of a citation using DOI for an article not yet in an issue is: VanDecar J.C., Russo R.M.,
James D.E., Ambeh W.B., Franke M. (2003). Aseismic continuation of the Lesser Antilles slab beneath
northeastern Venezuela. Journal of Geophysical Research, https://doi.org/10.1029/2001)B000884.
Please note the format of such citations should be in the same style as all other references in the paper.

Web references

As a minimum, the full URL should be given and the date when the reference was last accessed. Any
further information, if known (DOI, author names, dates, reference to a source publication, etc.),
should also be given. Web references can be listed separately (e.g., after the reference list) under a
different heading if desired, or can be included in the reference list.

Data references

This journal encourages you to cite underlying or relevant datasets in your manuscript by citing them
in your text and including a data reference in your Reference List. Data references should include the
following elements: author name(s), dataset title, data repository, version (where available), year,
and global persistent identifier. Add [dataset] immediately before the reference so we can properly
identify it as a data reference. The [dataset] identifier will not appear in your published article.

Preprint references

Where a preprint has subsequently become available as a peer-reviewed publication, the formal
publication should be used as the reference. If there are preprints that are central to your work or that
cover crucial developments in the topic, but are not yet formally published, these may be referenced.
Preprints should be clearly marked as such, for example by including the word preprint, or the name
of the preprint server, as part of the reference. The preprint DOI should also be provided.

Reference management software

Most Elsevier journals have their reference template available in many of the most popular reference
management software products. These include all products that support Citation Style Language
styles, such as Mendeley. Using citation plug-ins from these products, authors only need to select
the appropriate journal template when preparing their article, after which citations and bibliographies
will be automatically formatted in the journal's style. If no template is yet available for this journal,
please follow the format of the sample references and citations as shown in this Guide. If you use
reference management software, please ensure that you remove all field codes before submitting
the electronic manuscript. More information on how to remove field codes from different reference
management software.

Reference style

Text: Indicate references by (consecutive) superscript arabic numerals in the order in which they
appear in the text. The numerals are to be used outside periods and commas, inside colons and
semicolons. For further detail and examples you are referred to the AMA Manual of Style, A Guide
for Authors and Editors, 11th Edition.

List: Number the references in the list in the order in which they appear in the text.

Examples:

Reference to a journal publication:

1. Van der Geer J, Hanraads JAJ, Lupton RA. The art of writing a scientific article. J Sci Commun.
2010;163:51-59. https://doi.org/10.1016/.5¢.2010.00372

Reference to a journal publication with an article number:

2. Van der Geer ), Hanraads JAJ, Lupton RA. The art of writing a scientific article. Heliyon.
2018;19:e00205. https://doi.org/10.1016/j.heliyon.2018.e00205

Reference to a book:

3. Strunk W Jr, White EB. The Elements of Style. 4th ed. New York, NY: Longman; 2000.

Reference to a chapter in an edited book:

4. Mettam GR, Adams LB. How to prepare an electronic version of your article. In: Jones BS, Smith
RZ, eds. Introduction to the Electronic Age. New York, NY: E-Publishing Inc; 2009:281-304.
Reference to a website:

5. Cancer Research UK. Cancer statistics reports for the UK. Accessed 13 March 2003. http://
www.cancerresearchuk.org/aboutcancer/statistics/cancerstatsreport/; 2003. .

Reference to a dataset:

[dataset] 6. Oguro M, Imahiro S, Saito S, Nakashizuka T. Mortality data for Japanese oak wilt
disease and surrounding forest compositions, Mendeley Data, v1; 2015. https://doi.org/10.17632/
Xwj98nb39r.1

Reference to software:
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