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CHAPTER 1: PROTOCOL

Title

Gender specific operative experience during training in an
academic general surgery unit

Principal investigators

Dr Laurie Bertels

Colorectal Surgery department
Groote Schuur Hospital
Division of General Surgery
University of Cape Town

laurie@africangraphic.com




Purpose of the study

The aim of this study was to enumerate the differences in operative experience afforded to
female and male surgical trainees in the Acute Care and General Surgery Unit of the Division of

General Surgery at Groote Schuur Hospital.

Background

The increase in the ratio of female to male medical student admissions have been described

since the beginning of the millennium." 2 This change has also occurred in South Africa.?

The inevitable increase in the number of female individuals pursuing a career in surgery has
highlighted the difficulties inherent in this process.* This has also been examined in scholarly

work, and even expressed via social media.>”’

The bias against women in all vocations, including medicine, is still well entrenched.® ° Women,
moreover, underestimate and devalue their abilities and capabilities in the healthcare setting.'™
'3 This despite research showing no difference in performance, including in male-dominated

specialties such as Orthopaedic Surgery.® ' Gender has furthermore been described as a risk

factor in the attrition rate of surgical trainees.'

The effect of gender bias in the operating room during training has been examined to a lesser
extent. Reports have been published showing a significant bias against female residents.'® "’
Furthermore, it is unknown if gender bias is expressed in terms of equal opportunity to gain

operative experience.

During their training, registrars in General Surgery complete a three or six month rotation
through the Acute Care and General Surgery Unit in the Division of General Surgery at Groote
Schuur Hospital, Cape Town.'® The aim of this research project is to enumerate the differences
in operative opportunity provided to female and male trainees during this rotation, which may be

an indicator of possible bias against female trainees.



Methodology

Study design

Retrospective cross-sectional study.

Characteristics of the study population

Data was collected on registrars in the Division of General Surgery who completed a rotation in

the Acute Care and General Surgery Unit at Groote Schuur Hospital between April 2015 and
September 2017.

Recruitment and enroliment

Not applicable.

Research procedures and data collection methods

Retrospective data was collected from theatre records for the period April 2015 to September

2017. Data point values for the following variables were collected (sample space in

parentheses):

© N o o bk 0w DN~

©

Primary surgeon gender (female trainee / male trainee / consultant)

First assistant (female trainee / male trainee / consultant)

Patient age (integer value for years)

Patient gender (female / male)

Type of surgery (elective / emergency)

Colour code of emergency booking (green / yellow / orange / red)

General anesthesia (yes / no)

Procedure type (major (defined as general anesthesia and duration more than 30
minutes) / minor (defined outside of parameters of major procedure)

Duration of procedure (integer value for minutes)

Place of postoperative care (ward / high care / intensive care)



Data safety and monitoring

Anonymous data point values for the variables listed above will be captured in a spreadsheet

file and will only be available to the principal investigator.
Data analysis

Data analysis will be performed using the Jupyter kernel of IPyton with the following libraries:
numerical python, scientific python, statsmodels, and scikit-learn.'®2?? Data will be managed by
the pandas library and all plotting will be based on the matplotlib library.?3 24

Descriptive statistics will include point estimates (mean, median, mode) and measures of
dispersion (standard deviation, range, quantiles) for continuous variables, and frequencies with
percentage for categorical variables.

Ordinal categorical variables will be analysed by the chi-squared test for independence. Ordinal
categorical variables will be analysed by nonparametric tests.

Numerical variables will be analysed by parametric and nonparametric test as indicated by the
Shapiro-Wilk test for normal data distribution. The Bartlett test will be used to distinguish equal
from non-equal variance groups.

A confidence levels of 95% will be used throughout. Unless otherwise indicated, a two-tail test
hypothesis will be used with an alpha-value of 0.05 as discriminator for rejection of the null-

hypothesis.
Primary analysis:
X2 test for proportions (comparing male and female percentages)

Major surgery

Minor surgery
Laparoscopic surgery
Primary surgeon
First assistant
Elective surgery
Emergency surgery

Each colour code

O ® N o v kA W N e

Each place of postoperative care



Secondary analysis:

1. Descriptive analysis of variables listed above.

Description of risks and benefits

The retrospective nature of the study design infers no risk. The purpose of this study is to
identify any gender bias in the operative experience afforded female and male trainees. If such

bias exists, this study might aid in addressing such bias.

Informed consent process

Not applicable.

Privacy and confidentiality

The data collected will be anonymous and only available to the principal investigator.
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CHAPTER 2: LITERATURE REVIEW

“I come here today ... to tell you that coeducation has proved an absolute failure, from our
standpoint. When | tell you that 33.3 per cent of the ladies, students, admitted to Johns Hopkins
Hospital at the end of our short session are to be married, then | tell you that coeducation is a
failure.” — William Osler, 1894. "

Unconscious bias exists in all vocations, including medicine, and is still well entrenched.?*
Women, moreover, underestimate and devalue their abilities and capabilities in the healthcare
setting.*” This occurs despite research showing no difference in performance, including in male-
dominated specialities such as Orthopaedic Surgery.® ° Gender has furthermore been described
as a risk factor in the attrition rate of surgical trainees.” The role of gender in the context of
operating opportunity during training has been examined to a lesser extent. Reports have been
published showing a significant bias against female surgical trainees."" '? A study by Hutchison
et al., (n=46 female surgeons) found four types of bias affect women surgeons, namely
workplace factors, epistemic injustices, stereotypical expectations by colleagues as well as
patients, and objectification.’ How this is expressed in terms of equal opportunity for male and

female trainees to gain operative experience is not known in the South African setting.

The increase in the ratio of female to male medical student enrolment has been noted since the
beginning of the millennium. This includes the number of applications, admissions, and
graduations.’'® This trend is evident both internationally and locally.'® The inevitable increase
in the number of female individuals pursuing a career in surgery has highlighted difficulties
inherent in this change,'” which has not only been examined in scholarly work, but also
expressed on social media platforms and been the basis for programmes such as the Australian
‘Operating with respect’ course.'®?' Females have been noted to strive for a better work — life
balance, and are more likely to choose clinical practice rather than research. Some of the
reasons for both males and females to resist pursuing a career in surgery include lifestyle whilst

training and after qualifying, as well as length of training.'
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Yu et al did a review of the literature from 1991 wanting to determine what factors were integral
in female medical students choosing or rejecting a career in surgery. These factors are listed in
Table 1.

Incentives Disincentives
Nature of surgical practice — including the Features of surgical residency and training —
intellectual challenge of surgery, and the including length of training, availability of part-
ability to witness immediate results time work, parental leave, competitiveness,

time consumption, impact on personal

lifestyle
Presence of positive role models Perception of poor work-life balance
Perception of job satisfaction Perception or experience of sex-based

discrimination, including harassment

Enjoyment of surgical clerkship Negative experience during surgical clerkship

Selection of a surgical elective Lack of identifiable role models in surgery

Enthusiastic teachers in surgery

Anticipated future income

Expected prestige and career esteem

Table 1. Factors influencing intentions of medical students to pursue a surgical career.??

The Japan Surgical Society did a nationwide survey which showed that female surgeons of all
ages earn less, irrespective of whether they have children or not, and work fewer hours-
including call-outs- than the male surgeons.?® They also reported on perception scores between
male and female surgeons, which were related to discrimination related to work and promotion.
The scores were found to be higher among the females than their male counterparts. In the
United States, a national survey indicated that 77% of females, during their careers, had

experienced gender-based discrimination and harassment.?® In an international survey it was
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determined that females experience career barriers including lack of familial support and gender

discrimination, with females in different countries experiencing different career barriers.?®

Umoetok et al. looked at female surgical trainees at a local institution, and although the majority
of the trainees were satisfied with their career choice, there were some challenges faced by the
trainees which included physical threats, emotional threats and being treated differently based
on their gender.? Roodt et al. surveyed the medical students, registrars and consultants in the
surgical department at UCT, and found that females faced more challenges and were

considered disruptive to the surgical roster, within the general surgical discipline.?’

Hoops et al. looked at whether gender affected operative autonomy, during laparoscopic cases.
Factors that were controlled for during the analysis included technical performance, the year of
training of the trainee, and the case characteristics. It was found that the gender of the senior

surgeon did not affect the intra-operative autonomy of the trainee; however, the female trainees

received significantly more guidance than their male colleagues.?®

During their training, registrars in General Surgery complete a three, or six, month rotation
through the Acute Care and General Surgery Unit (ACGSU) in the Division of General Surgery
at Groote Schuur Hospital (GSH), University of Cape Town (UCT).? The model of the unit was
based on the trauma care model developed in the 1960’s, which showed the benefit for trauma
patients being managed by a dedicated team. The need for a dedicated ACGSU at GSH was
recognised in 2010. This unit provides dedicated urgent care for surgical patients, instead of the
sub-specialisation units managing the patients. The ACGSU duty rosters are designed to allow
an equal weekly duty rotation for trainees during their rotation. The roster considers ward work,
clinic participation, on-call days, as well as elective operating room days. This should ensure a
proportional distribution of both the emergency and elective surgical cases between all the

trainees.

The General Surgery registrars are made up of trainees from South Africa as well as a number
of International Postgraduate trainees. This is not unique to UCT, as described by Kong et al.,
international medical graduates contribute to the surgical workforce and assist in meeting the
service delivery needs of the institution.>® Of these international trainees described, 92% were
male, in contrast to another South African university which reported 62% of affiliated

supernumeries were male. *' Although the local data suggest that there has been an increase in
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the number of female surgical trainees, the data including the international trainees are not
known. The International Postgraduate trainees have the option of sub-specialising in South
Africa, however they are not permitted to work in South Africa, and leave the country after their
training.

The aim of this study is to describe the differences in operative experience in male and female
trainees during their rotation in the ACGSU at GSH. The preliminary investigation and findings
can be used to design future studies to explore possible gender bias in the surgical training

programme.
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ABSTRACT

Background: There has been an increase in female medical student admissions since the
millennium, worldwide and locally, and this has translated into an increase in the number of
females pursuing a career in surgery. The number of postgraduate enrolments has increased,
however this has not translated into a proportional increase of females in the surgical discipline.
The aim of this study is to determine if there are any differences in surgical training opportunities
between the female and male surgical trainees at Groote Schuur Hospital (University of Cape
Town — UCT), during their rotation in the Acute Care and General Surgery Unit (ACGSU).

Methods: This is a retrospective review of theatre records from April 2015 to September 2017.
All Registrars in the Division of General Surgery who completed duties in the ACGSU during
this time period were included in the analysis. The information collected included the primary
surgeon and first assistant (male or female, trainee or consultant), type of surgery (emergency /
elective), triage code of emergency booking indicating the urgency of the procedure (green /
yellow / orange / red), general anesthesia (yes / no), procedure type (major vs minor), duration
of procedure and place of postoperative care. The data from the most commonly performed
procedures were analysed. Gender differences by variable were analysed using chi-squared
test.

Results: Of the 67 postgraduate students registered as trainees in the Division of General
Surgery, 32 were South African and 35 International trainees. Female trainees made up 38% of
the South African cohort and only 11% of the International cohort. Of the 67 trainees, 46
completed duties in the ACGSU and were included in the analysis. Ten (21.7%) of the 46
trainees were female. Female trainees were reported as the primary surgeon more often, as
well as performing more elective and emergency operations than the male trainees. The triage
coding of the emergency operations and the median operative duration was associated with
gender, favouring females. There was no significant gender difference regarding the place of

post-operative care.

Conclusion: For general surgery, there is a disproportionate number of male trainees enrolled
in postgraduate training, especially amongst the international cohort. The international trainees
contribute to more than half of the total number of trainees. Despite this, the female trainees act
as the primary surgeon significantly more often. The reasons are most likely multifactorial and

require further investigation
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Introduction

The increase in the ratio of female to male medical student admissions has been noted since
the beginning of the millennium." 2 This trend is evident both internationally and locally.?

The inevitable increase in the number of female individuals pursuing a career in surgery has
highlighted difficulties inherent in this change,* which has not only been examined in scholarly
work, but also expressed in social media.>” The historical bias against females in all vocations,
including medicine, is still well entrenched.® ® Women, moreover, underestimate and devalue
their abilities and capabilities in the healthcare setting.'®"® This occurs despite research showing
no difference in performance, including in male-dominated specialties such as Orthopaedic
Surgery.® ' Gender has furthermore been described as a risk factor in the attrition rate of
surgical trainees.

The role of gender in the operating room during training has been examined to a lesser
extent. Reports have been published showing a significant bias against female residents.'® "’
A study by Hutchison et al., (n=46 female surgeons) found four types of bias affect women
surgeons, namely workplace factors, epistemic injustices, stereotypical expectations by
colleagues as well as patients, and objectification.'® How this is expressed in terms of equal
opportunity to gain operative experience is not known in the local setting.

During their training, General Surgery registrars rotate through the Acute Care and General
Surgery Unit (ACGSU) ' The allocation to the rotation is not dependent on surgical competency
or year of training. The registrars are made up of trainees from South Africa as well as a
number of International Postgraduate trainees. Of these international trainees described, the

data including the international trainees are not known.
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The aim of this study was to enumerate the differences in operative opportunity provided to
female and male trainees during this rotation. The findings were expressed in terms of the
proportion of female and male trainees, to determine whether gender-bias exists and to assist

with the design of future research initiatives.

Methodology

This is a retrospective review of prospectively collected data stored on an online application, of
all surgeries conducted between April 2015 and September 2017. General Surgery registrars in
in the Division of General Surgery at Groote Schuur Hospital (GSH), University of Cape Town
(UCT) complete a three or six month rotation through the Acute Care and General Surgery Unit
(ACGSU)."™ The total number of registrars (residents / trainees) in the Division of General
Surgery was ascertained, and both local and international trainees who completed surgical
duties in the ACGSU at during this time period were included in the analysis. The ACGSU duty
rosters are designed to allow an equal weekly duty rotation for trainees during their rotation. The
roster considers ward work, clinic participation, on-call days, as well as elective operating room
days. This should ensure a proportional distribution of both the emergency and elective surgical
cases between all the trainees. Trainees are allowed to act as primary surgeon under the
supervision and discretion of a consultant (attending) surgeon. All trainees are registered as
postgraduate students of UCT and are subject to the same rules and regulations of the South
African Health Professions Council. Local and international trainees are set the same
requirements by the Colleges of Medicine of South Africa, inclusive of rotations, caseloads,
examinations, and research. There is no formal assessment of surgical competence at the start

of the rotation.

The information collected included the primary surgeon and first assistant (male or female,
trainee or consultant), type of surgery (emergency / elective), triage colour-coded system of
emergency booking indicating the urgency of the procedure (green / yellow / orange / red),
general anesthesia (yes / no), procedure type (major vs minor), duration of procedure and place

of postoperative care. The data from the most commonly performed procedures were analysed.
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Data analysis will be performed using the Jupyter kernel of IPyton with the following libraries:
numerical python, scientific python, statsmodels, and scikit-learn.?2® Data will be managed by
the pandas library and all plotting will be based on the matplotlib library.?* % Frequencies with
percentage were used to summarise categorical variables. Comparisons of common procedures
and emergency procedures between gender were analysed by the chi-squared test. Descriptive
statistics for numerical variables were presented as median with interquartile range (IQR) and
compared between gender groups using the Wilcoxon rank-sum test. Surgeries per trainee
were calculated by total surgeries performed divided by number in gender group. The surgeries

where the registrars were primary surgeon, were included in the data set.

Data were captured from operative notes in google sheets on a secured network from operative
notes and the UCT Human Ethics Committee provided permission for this research (HREC
reference 508/2018).

Results

At the time of completion of data collection, 67 postgraduate students were registered as
trainees in the Division of General Surgery (Figure 1). South African citizens made up the
minority of this group, with a total count of 32 (48%). Twelve (38%) of the South African cohort
were female and 4 (11%) of the 35 international trainees were female. The country of origin of
the international students are shown in Table 1. During the study period, 46 of the trainees
rotated through ACGSU. The study cohort was comprised of 10 (21.7%) female and 36 (78.3%)

male trainees.
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67 postgraduate
trainees

32 South African 35 International
trainees trainees
12 females | | 20 males 4 females | | 31 males
10 females 36 males included
included in study in study

Figure 1. Breakdown of trainee demographics in the Division of General Surgery.

The total number of surgical cases recorded over the study period was 2902 cases. Trainees
were recorded as the primary surgeon in 2 415 (83%) surgical procedures versus consultants in

487 cases (17%). Most procedures were emergency surgeries (n=1 903, 66%).

The data from the most common procedures performed was analysed, and this accounted for
1614 cases.

Females were reported as primary surgeon significantly more often than males with surgeries
per trainee of 75.7 versus 46.1. Females performed more emergency surgeries per trainee,
52.1 versus 32.4, and elective surgeries per trainee 23.6 versus 13.6.

Of the common procedures, male trainees performed proportionally more omentopexies for

perforated peptic ulcer and laparoscopic appendicectomies than the female trainees.

The distribution of male versus females for the more common procedures, as well as the

number of cases per trainee, are shown in table 2.
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Triage of the emergency procedures were associated with gender i.e. females performed

relatively more emergency surgeries, across all triage categories (p-value < 0.01) (table 3).

The median operative duration for females was 45 minutes compared to 50 minutes for males
(p <0.01).

Both genders had a similar proportion of patients admitted to a high care unit after surgery.

Discussion

Despite the trainee gender enrolment disparity, female trainees performed a greater number of
surgical procedures for most surgical procedures. This differs from a report from the U.S.A,
which showed that male trainees experienced more surgical autonomy in the operating room.?
The reasons for the higher rate of female principal surgeons are not clear from these data. The
ACGSU duty rosters are designed to allow an equal weekly duty rotation for trainees during
their rotation. The roster considers ward work, clinic participation, on-call days, as well as
elective operating room days. This should have ensured a proportional distribution of both the

emergency and elective surgical cases, which was not borne out.

Despite the aim of the University to discourage gender bias in student numbers, only 38% of the
South African trainees were female, with the disparity amongst the international trainees was
notably higher. The percentage of female South African surgical trainees is in keeping with
reports of the female surgical workforce in the United States.?” Gender, though, has been
shown to be strongly associated with attrition, although the local rate is not known." It is
therefore impossible to predict whether the current 38% cohort will eventually translate into a
similarly-proportioned workforce. In view of the overall low number of surgeons in the country, it
can be predicted with some confidence that the number of future female surgeons will remain

below expectation.

There is a disproportionate number of international trainees in this dataset. The biggest

discrepancy (both in terms of overall and gender counts) arose due to the number of trainees
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from Libya, which totalled 15. All of these trainees were male. The United Arab Emirates had
the joint second largest number of trainees, totalling four, all of whom were, likewise, male.
Irrespective of origin, all foreign trainees leave the country after completion of their studies and
do not contribute to the specialist surgical workforce in South Africa. This must be viewed in
light of a previous report from this department which described a critical shortage in surgical
human resources in South Africa.?® 2° The problem is compounded by more trainees deciding
on sub-specialisation. With fewer specialist general surgeons entering the market, the ultimate

effect on the provision of adequate surgical care requires immediate scrutiny.

Of the common procedures chosen for analysis, omentopexy for perforated peptic ulcer and
laparoscopic appendectomies was shown to be performed proportionatly more by male
trainees. This may suggest a possible discrepancy between elective and emergency
procedures. It is known that these procedures occur more frequently after hours, during which
time negotiation to perform these procedures must be concluded with the rest of the operative
teams, inclusive of nursing and anesthetic staff, which might allude to one reason for this
discrepancy. This remains speculative since this was not measured in our study. Despite not
reaching statistical significance, there was a trend towards the female trainees performing more
laparoscopic cholecystectomies. It can therefore be postulated that there is thus no difference in

training for males or female trainees performing laparoscopic procedures.

When analysed, males took longer to perform the common surgical procedures, the reason for

this is unclear, and the clinical significance is likely to be negligible.

Triage coding of emergency cases was in keeping with the significantly higher proportion of
procedures performed by female trainees, and most procedures were female-led. The triage
coding system and place of post-operative care cannot be used as indicators of complexity of

surgery because they are more reflective of patient related factors.

This study was conducted over a period of more than 2 years and involved multiple rotations of
trainees.-During this period there was no formal objective assessment of the trainees at the start
of the rotation, noting that technical competence is not easily defined in the literature.®® 3" The
data set does not account for level of experience, length of time spent in the rotation, and the
variable number of cases performed by each trainee, which would contribute to better measures

of disparity.
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There are multiple limitations of this study, which would need to be explored further. In order to
measure gender bias more accurately and adjust for complex confounding, a greater number of
variables would need to be measured. These include trainee experience; number, experience
and involvement of consultants; gender of consultants; number of rotations through the unit;
time spent in the unit; and daytime vs. after hours emergency cases. There should be clear
definitions on who is primary surgeon, or assisting surgeon, and what roles each fulfills during
the procedure, i.e is the trainee supervised with the senior surgeon assisting, or is the
supervising surgeon called on demand. Other factors which may contribute to the limitations of
the study include the initiative of the trainee in booking the cases, the home language of the
trainee and the ability to effectively communicate with colleagues, however, these are more
difficult to define. The operating time of each surgeon can also be further explored, as it is likely
that there are many contributing factors, including skill and experience of the surgeon,

equipment failures, and complexity of the surgery. Analysis of all data points can then be done.

This study was not able to adequately address our research question on whether there is
gender-based bias in the workplace among ACGSU. A specifically designed study to
investigate gender bias would require significantly more data to measure complex

understanding of the confounding features of implicit and explicit bias.

Conclusion

In the division of general surgery, at UCT, there is a disproportionate number of male trainees
enrolled in postgraduate training, especially amongst the international cohort. The international
trainees contribute to more than half of the total number of trainees. Despite this, the female
trainees act as the primary surgeon significantly more often. The reasons are most likely

multifactorial and require further investigation.
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Tables

Table 1 Country of origin of international trainees

COUNTRY COUNT MEN WOMEN
Bahrain 1 1 0
Botswana 4 1 3
Ethiopia 1 1 0
Ghana 1 1 0
Kenya 2 1 1
Libya 15 15 0
Mauritius 2 2 0
Namibia 2 2 0
South Sudan 1 1 0
United Arab Emirates 4 4 0
Zambia 1 1 0
Zimbabwe 1 1 0




Table 2 Common procedures and gender distribution

PROCEDURE Performed by Performed by RESULT F:M procedures per
female surgeon | male surgeon trainee
(n=10 females) | (n=36 males)
Major amputation 123 (39.2%) 191 (60.8%) x: 56.1 12.3:5.3
p-value < 0.01
Minor debridement 93 (34.8%) 174(65.2%) Xz 26.9 93:438
p-value < 0.01
Laparoscopic 50 (27.5%) 132 (72.5%) x> 3.5 5.0:3.7
cholecystectomy p-value = 0.06
Inguino/femoral hernia repair | 62 (29.0%) 152 (71%) Xz 6.6 6.2:4.2
p-value = 0.01
Ventral hernia repair 68 (31.6%) 147 (68.4%) x:12.4 6.8:4.1
p-value < 0.01
Open appendectomy 62 (38.3%) 100 (61.7%) x> 38.8 6.2:2.8
p-value < 0.01
Small bowel obstruction 23 (36.5%) 40 (63.5%) Xz 8.1 23:1.1
p-value < 0.01
Laparoscopic appendectomy | 19 (15.4%) 104 (84.6%) X2 2.9 1.9:29
p-value = 0.09
Omentopexy for perforated 7 (16.7%) 35 (83.3%) x: 0.6 0.7:1.0
peptic ulcer p-value = 0.42
Colectomy 9 (28.1%) 23 (71.9%) x> 0.8 09:0.6
p-value = 0.38
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Table 3 Emergency triage procedure color coding and gender distribution

COLOUR WOMEN MEN RESULT

Green 28 (37.3%) 47 (62.7%) x> 10.7

p-value < 0.01
Yellow 374 (30%) 874 (70%) x> 49.7

p-value < 0.01
Orange 108 (30%) 247 (70%) x> 15.7

p-value < 0.01
Red 5 (33.3%) 10 (66.7%) x> 17.8

p-value < 0.01
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