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Abstract 
Introduction: Despite significant efforts to address gender equality in medical education, the issue persists. The narrative review 
aimed to address the research question: What are the strategies implemented to address issues of gender inequality in medical 
education and what were their outcomes?   
Methods: Seven major electronic databases of CINAHL, Embase, ERIC, PsyInfo, PubMed, SCOPUS and Web of Science were 
reviewed. Search phrases used were (Medical education) AND (Gender equality) OR (Gender bias) OR (Gender diversity) OR 
(Gender discrimination). Original research articles were included, together with systematic reviews with outcomes reporting on 
strategies to address gender equality. 
Results: Articles unrelated to medical education (e.g. allied health and nursing education) and non-English articles were excluded 
from the study. A total of 1248 articles were identified, and 23 articles met the inclusion criteria. Training programs (n=14; 
60.8%) for medical students and faculty have successfully increased awareness on the issues of gender equality and boost 
confidence in handling cases on gender inequality, yet implicit bias remains with leadership continuing to be associated more 
strongly with males. 
Conclusion: Leadership bodies in Institutions of Higher Education and policymakers would be in an ideal position to address 
these issues through shaping policies and provision of training for hiring bodies and faculty. 
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I. INTRODUCTION 
There has been significant progress in the landscape of 
medical education since 2000 as women’s representation 
in health professions has increased steadily across the 
globe. In 2019, nearly half of all doctors in countries in 
the Organisation for Economic Co-operation and 
Development were women (Organisation for Economic 
Co-operation and Development, 2022). However, 
beneath the surface of this endeavor lies a persistent and 
pervasive issue concerning gender equality. The World 
Health Organisation (WHO) (2007) defines gender 

equality as the absence of discrimination in the allocation 
of benefits or resources, access to services, or the 
provision of opportunities based on a person's sex, 
thereby enabling individuals to achieve their full 
potential. Efforts have been made towards achieving 
gender equality and inclusivity. Changes in the 
recruitment processes of residency programs in the 
United States and Canada have shown an increasing ratio 
of females among residents and faculty (Jain et al., 2022; 
Ying et al., 2023). Studies evaluating the assessments of 
medical students and residents have suggested reduced 

Practice Highlights 
 Training programs for medical students and faculty can increase awareness of gender equality. 
 Structural and cultural barriers preventing women from attaining leadership roles remain entrenched. 
 Targeted training for hiring committees and faculty can help mitigate implicit biases. 
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biases in scorings of examinees based on gender 
(Hannon et al., 2021; Jacques et al., 2016).  
 
Yet, gender inequality remains prevalent in other aspects 
of medical education. Sexual harassment in the form of 
sexist behavior or comments were commonly reported 
among females in the workplace during residency 
trainings (DeWane et al., 2020; Ellis et al., 2019; Jackson 
& Drolet, 2021). Learning opportunities were unequal as 
female residents performed disproportionately lesser 
number of procedures (Olson et al., 2023; Sobel et al., 
2023) and were given less operative autonomy as 
compared to their male counterparts hence affecting their 
preparedness for practice (Joh et al., 2020; Meyerson et 
al., 2019). The impact of gender inequality is far-
reaching. Negative emotions, such as helplessness, and 
lowered self-esteem, were often described by students or 
residents who had experienced or observed gender 
inequality (Kristoffersson et al., 2016; Madeeh Hashmi 
et al., 2013). Additionally, lowered job satisfaction, 
feelings of burnout and an increased risk of attrition were 
reported among those who have experienced or observed 
gender inequality (Bruce et al., 2015; Ellis et al., 2019; 
Jackson & Drolet, 2021). 
 
Achieving gender equality in medical education is 
critical, however, literature highlighted that it continues 
to persist despite various interventions. Numerous 
studies have documented progress in gender equality 
following the implementation of specific interventions, 
but there is a scarcity of comprehensive reviews 

consolidating these efforts. Hence, this narrative review 
aimed to address the research question: What are the 
strategies implemented to address issues of gender 
inequality in medical education and what were their 
outcomes? 
 

II. METHODS 
A narrative review was conducted based on the 
framework proposed by Ferrari (2015). Two researchers 
(SSL and JYHT) searched seven major electronic 
databases of CINAHL, Embase, ERIC, PsyInfo, 
PubMed, SCOPUS and Web of Science for the English-
language articles or articles which were translated to 
English and published between 2013 to 2023. The search 
terms were broadened using the Boolean operator 
("OR/AND") to search the ‘medical’ subject heading 
(MeSH) to recognise the significance of the study. As a 
result, the search phrases were (Medical education) AND 
(Gender equality) OR (Gender bias) OR (Gender 
diversity) OR (Gender discrimination). 
 
Original research articles were included into the study, 
together with systematic reviews with outcomes 
reporting on strategies to address gender equality. 
Articles unrelated to medical education (e.g. allied health 
and nursing education) and non-English articles were 
excluded from the study. Figure 1 showed a flow chart 
of the process of literature selection for the narrative 
review. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 1. Flow diagram showing the selection of articles 

 
Based on the inclusion and exclusion criteria outlined, 
both researchers (SSL and JYHT) independently 
reviewed the title and abstracts of all articles and 
reviewed the full article when necessary. Articles were 

categorised based on the types of strategies that were 
implemented, target audient, method of evaluation and 
evaluation findings. 
 

Records identified from: 
CINAHL (n=144) 
Embase (n=803) 
ERIC (n=10) 
PubMed (n=222) 
PsyInfo (n=36) 
SCOPUS (n=516) 
WoS (n=194) 

Duplicate records removed (n = 149) 

Records screened after duplicates removed 
(n = 1776) 

Records that do not meet the 
inclusion criteria (n= 1753) 

Studies included for review 
(n = 23) 
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III. RESULTS 
After removing duplicate articles, a total of 1248 articles 
were identified through the literature search strategy. 
Following a thorough examination of the titles and 
abstracts as well as a review of the articles’ references 
lists, 23 articles met the review criteria (Table 1). Articles 
were published between 2015 to 2022. Majority of 
studies were conducted in the United States (n=16), 
Canada (n=1), United States and Canada (n=1), Germany 
(n=1), Sweden (n=1), Switzerland (n=1), Taiwan (n=1), 
and United Kingdom (n=1). 
 
The findings from this narrative review were divided into 
two sections: (1) an overview of the interventions 
implemented to address gender equality and (2) an 
evaluation of the interventions implemented. 
 
A. Interventions Implemented to Address Gender 
Equality 
Interventions implemented could be divided into micro, 
meso and macro levels interventions to address gender 
equality. Micro levels interventions focused on 
supporting individuals in understanding concepts on 
gender bias and diversity, its impact on the workplace 
and strategies to overcome gender bias. These aims could 
be achieved through training programs for faculty and 
medical students (n=14; 60.8%). Other micro level 
interventions described in the articles included giving 
doctors labelled badges and empowering residents to 
nominate their chief resident (Olson et al., 2022).  
 
Meso level interventions focused on improving the 
institutions’ systems, structures, and procedures. Two 
articles described the formation of task forces in medical 
societies and higher education institutions (HEIs) to 
monitor trends and address gender issues (Kandi et al., 
2022; Lieberman et al., 2018). Holding a public 
symposium as a platform to discuss issues on gender 
equality and enforcing guidelines on writing letter 
recommendations for medical residency applications 
were other meso level interventions (Sakowski et al., 
2020; Zhang et al., 2021).  
 
Macro level interventions involved shaping policies on a 
broader, national, or international scale. One study by 
Chang et al. (2020) shared on three national career 
developments program aimed at increasing women 
faculty professional effectiveness. Another macro level 
intervention involved awarding institutions with Bronze, 
Silver, and Gold for efforts in addressing gender equity 
(Caffrey et al., 2016). 
 
 

The target audience for most interventions were medical 
students (n=7), these included interventions tailored for 
women medical students. Other main target audiences 
included faculty (n=4), residents (n=3) and HEIs (n=2).  
 
B. Addressing Gender Inequality through Training 
Programs 
The duration of the 15 training programmes specified 
spanned from 15 minutes to 15 weeks long. Seven 
training programs targeted medical students, 4 training 
programs targeted faculty, 2 training programs targeted 
internal medical residents.  
 
Training programs primarily focused on creating an 
awareness of gender inequality in the workplace through 
defining terminologies surrounding gender inequality, 
showing data on gender inequality and its impact on the 
workplace (Carnes et al., 2015; Driscoll et al., 2019; 
Farkas et al., 2022; Girod et al., 2016; Jacobs et al., 2022; 
Kisiel et al., 2020; Lattanza et al., 2016; Sabin et al., 
2022). Five programs shared strategies and frameworks 
to handle situations insinuating gender inequality in the 
workplace and provided opportunities for practice 
(Bromberg et al., 2022; Carnes et al., 2015; Farkas et al., 
2022; Jacobs et al., 2022; Sabin et al., 2022). Five 
training programs incorporated elements to guide 
participants on their career progression through 
networking opportunities, mentorship programs and 
leadership training (Chang et al., 2020; Deng et al., 2021; 
Gaida et al., 2020; Harbold et al., 2021; Lattanza et al., 
2016). Training programs developed as part of the 
Perry’s Initiative for women medical students provided 
hands-on opportunities to engage in operative procedures 
to encourage more females to enter the field of 
orthopaedic surgery (Harbold et al., 2021; Lattanza et al., 
2016). Two training programs adopted the approach of 
engaging in reflexivity with a gendered perspective into 
one’s own practice and literature materials (Geiser et al., 
2022; Liao & Wang, 2020). 
 
C. Evaluation and Findings on the Strategies 
Implemented 
The Kirkpatrick model was adopted to categorise how 
evaluation of interventions was conducted and the 
findings. 
 
1) Kirkpatrick Level 1 – Reaction: Participants’ reactions 
were evaluated for the following strategies: workshops, 
public symposium, recognition of efforts and 
empowerment to nominate chief residents (Bromberg et 
al., 2022; Jacobs et al., 2022; Klein et al., 2020; 
Sakowski et al., 2020). Participant satisfaction surveys 
were the main tool adopted to determine if participants 
found the strategies useful and identify areas for 
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improvement (Bromberg et al., 2022; Jacobs et al., 2022; 
Klein et al., 2020; Sakowski et al., 2020). One qualitative 
study by Caffrey et al. (2016) used semi-structured 
interviews. In general, the interventions were perceived 
positively in all articles (Bromberg et al., 2022; Jacobs et 
al., 2022; Klein et al., 2020; Sakowski et al., 2020). 
However, one study by Caffrey et al. (2016) focusing on 
recognising institutions which promote gender equity 
had reported a higher and disproportionate workload on 
women who were involved in the application process. 
 
2) Kirkpatrick Level 2 – Learning: Participants in 6 
studies reported an increased awareness of gender bias 
after workshops were conducted (Caffrey et al., 2016; 
Carnes et al., 2015; Deng et al., 2021; Girod et al., 2016; 
Liao & Wang, 2020; Sabin et al., 2022). Awareness of 
gender bias can be described in different facets: (1) 
having an understanding that society has yet to provide 
equal opportunities for all regardless of their 
backgrounds; and (2) gaining awareness on the presence 
of socially constructed gender norms. Two workshops 
had reported an increase in internal medicine residents’ 
confidence in responding to incidences related to gender 
inequality (Bromberg et al., 2022; Farkas et al., 2022).  
 
While strategies had largely positive outcomes with 
regards to learning, Carnes et al. (2015) and Girod et al. 
(2016) revealed that workshops on gender bias led to no 
significant differences in gender/ leadership Implicit 
Association Test scores suggesting that there remains a 
persistent association of leadership with males more than 
females. Gaida, Kujumdshiev and Stengler (2020) shared 
that low numbers of medical students were able to 
identify gender sensitive topics despite a week-long 
elective course on issues of gender equality supported by 
a mentorship program. 
 
3) Kirkpatrick Level 3 – Behaviour: Reviewed literature 
revealed conflicting findings on the impact of the 
interventions on participants’ behaviour. Interventions 
made to medical assessments (unconscious bias training 
of examiners, structured interview formats for 
interviewers and guidelines for writing letter of 
recommendations) observed no changes in scores and 
biased language used (Driscoll et al., 2019; Langhan et 
al., 2022; Zhang et al., 2021).While Olson et al. (2022) 
had shown a reduction in reported events on gender bias, 
Kisiel et al. (2020) reported an increase in sexual 
harassment and gender discrimination events attributing 
it to an increased awareness in such behaviours.   
 
4) Kirkpatrick Level 4 – Results: Studies which 
evaluated the overall impact of the interventions on 
organizational structure showed optimistic results. 
Articles introducing the Perry’s Initiative to increase 

women medical students’ exposure to orthopaedic 
surgery and engineering reported an increased match 
rates of alumni students to orthopaedics (Harbold et al., 
2021; Lattanza et al., 2016). Training of faculty search 
committee member yielded an increase in number of 
female candidates throughout the entire hiring process 
and eventually positions offered to them (Jacobs et al., 
2022). Chang et al. (2020) also reported higher rates of 
promotion for women faculty who had participated in 
national career development programs. 
 

IV. DISCUSSION 
The review highlighted that training programs for 
students and faculty were not only positively received by 
students and faculty but were able to create awareness on 
gender inequality and boost confidence in handling cases 
on gender inequality. Yet faculty training programs 
failed to address the implicit bias among faculty who 
tend to associate leadership with male more than female. 
This was concurred by more recently published literature 
reporting that females hold fewer leadership positions in 
academia or residency programs and hence having 
potential implications on their career advancement 
opportunities (Dhingra et al., 2021; Sethi et al., 2022). 
Achieving gender equality in leadership body is 
important. The presence of female in any leadership 
position was correlated with an increase in the number of 
female faculty or female fellows (Sethi et al., 2022; 
Sulibhavi et al., 2021). One study also suggested that an 
increase in the number of female surgical faculty was 
correlated a decrease in attrition among residents (Saberi 
et al., 2021). 
 
Macro and meso level interventions via implementation 
of career development programs and training of 
recruitment committee showed far reaching impacts on 
increasing diversity of hires and promotional rates of 
female faculty. This could serve as a guidance to the 
leadership bodies in HEIs that the engagement of 
targeted interventions on training hiring bodies and the 
provision of faculty development to women faculty can 
they level the playing field for both genders. Till date few 
studies reviewed the impact of macro level intervention, 
and perhaps by sharing the policies in place for training 
faculty and hiring bodies can the society see an 
exponential impact on addressing the issues of gender 
equality. 
 
Lastly, it was evident from the review of selected 
literature that most research in the areas of gender quality 
was conducted in the Global North. Given that issues on 
gender equality tend to be contextual and cultural in 
nature, there would be a need for medical educators in 
the Global South to engage in scholarly work in this 
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domain to identify the issues on the ground and identify 
targeted ways to address the issues on hand.  
 

V. CONCLUSION 
While training programs for medical students and faculty 
have successfully increased awareness of gender equality 
issues, implicit bias persists, particularly concerning 
female representation in leadership positions. Despite 
heightened awareness, the structural and cultural barriers 
preventing women from attaining leadership roles 
remain firmly entrenched. Leadership bodies within 
HEIs and policymakers are uniquely positioned to 
address these persistent issues. By shaping and 
implementing equitable policies, they can foster an 
environment that actively promotes gender diversity. 
Additionally, targeted training for hiring committees and 
faculty can help mitigate implicit biases, ensuring a more 
inclusive and representative leadership. Addressing these 
challenges requires a multifaceted approach, combining 
policy reform, education, and continuous evaluation to 
create lasting change in gender equality within medical 
education.  
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