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Introduction
Gender, understood as “social relationships between males and females in terms of their roles, behaviours, activities, attributes and opportunities, and which are based on different levels of power”, [1] is one of the main social determinants of health [2]. The damage caused to population health by gender inequality across the globe is immense and justifies comprehensive actions addressing gender equity in health at all levels [3]. In the words of Hawkes and Buse, “Now is the time to take the call from Alma Ata in its literal sense—“Health is for All” not only for some. Embedding of gender in global health provides one promising route to attainment of the longstanding, but long-languishing, human right—the right to health” [4]. The root causes of gender inequality encompass all societal spheres and a multisectoral approach is required [5]. In fact, it has been shown that actions across multiple sectors in low and middle-income countries can improve a variety of health and development outcomes [6]. Therefore, there is no doubt that gender mainstreaming should pervade all policies. The UN Economic and Social Council embraced this approach in 1997 as “assessing the implications for women and men of any planned action, including legislation, policies, or programmes … so that women and men benefit equally, and inequality is not perpetuated” [7]. On global level, the impact of gender inequality on health was later included in the UN’s the Millennium Development Goals, and remains significant in the Sustainable Development Goals [8].
In the health domain, there has been a substantial interest in gender issues in the last two decades. Vlassof and García Montero explained why gender is key to understanding all dimensions of health including healthcare, health seeking behaviour and health status. Consequently, they proposed transformation in all areas of the health sector in order to integrate gender perspective [9]. This integral change should encompass actions on policy, research, training and programmes including interventions at the individual level. We have witnessed an appreciable increase in the consideration of gender in health plans [5, 10] and particularly in those focused on women’s reproductive health [11, 12]. However, more than 20 years of research from high-income, middle income and low-income countries shows that gender inequalities remain embedded in health systems [13, 14]. Within health care systems, unconscious gender biases –based on gender stereotypes- and sexism affect patient care [15, 16]. While policy and organisational changes are essential, the involvement of health workers can act as a catalyst of integral change in the healthcare system.
Since the recognition of gender bias in the clinical management of cardiovascular disease, [17–19] several other health problems have been the target of research, which shows the extent of gender inequity in health care. Last year, Nature Communications published a study analysing health data for almost 7 million men and women in the Danish healthcare system over a 21-year period, and showing that women were diagnosed later than men in more than 700 diseases [20]. Despite demonstrated disparities in women’s health and advocacy to improve women’s health, there is still a lack of patient centred care for women.
These contributions from research on the relevance of gender inequalities in health care have not gone along with research on effective interventions that could provide health workers with practical tools that facilitate the application of gender oriented clinical interventions. In addition, the lack of patient centred care for women has been reported recently [21–23]. In fact, Celik et al.’s 2010 review of the available literature, [24] the authors failed to find references that contributed to the development of procedures to increase health professionals’ skills related to gender. Health systems and health providers remain largely gender unresponsive [13]. In order to move forward we need to assess the available experience in reducing gender-based inequities and, where possible, learn how to scale-up effective interventions. Our objective here is to identify available tools that can be used to overcome or reduce gender bias in clinical practice.
Material and methods
This scoping review was developed following the Arksey and O’Malley’s methodological framework, which we used to guide our reporting where possible [25]. We specifically searched for articles examining interventions to reduce or prevent gender bias in clinical practice, as long as they were provider-focused and healthcare-based.
Search strategy
The primary search was performed in Medline through PubMed, Web of Science, Scielo and Lilacs. Modifications on our search strategy in Medline through PubMed were made several times to ensure highest sensitivity. Finally, we decided to combine two individual searches to expand our search in Pubmed and we then made minor modifications to adequate the search strategy to each database. The final search strategies combined Subject headings and MeSH terms related to “gender”, “healthcare”, “bias”, “disparities”,“inequality”,“inequity” and “intervention” (Table 1).
Table 1Search strategies applied in each database in order to identify publications examining interventions to reduce or prevent gender bias in clinical practice


	Medline through Pubmed
	A. ((bias [Title/Abstract] OR disparities [Title/Abstract] OR inequality [Title/Abstract] OR inequalities [Title/Abstract] OR inequity [Title/Abstract] OR inequities [Title/Abstract])) AND (intervention*[Title/Abstract] OR reduction [Title/Abstract]) AND healthcare AND gender

	B. (gender [Title] OR “gender bias” [Title/Abstract] OR “Sexism”[Mesh] OR sexism [Title/Abstract] OR “Sex Factors”[Mesh] OR “Sex Factors” [Title/Abstract] OR “sex disparities” [Title/Abstract] OR “sex disparity” [Title/Abstract] OR “sex based” [Title/Abstract] OR “gender-based”[Title/Abstract]) AND (intervention [Title/Abstract] OR reduction [Title/Abstract]) AND (“health care” [Title/Abstract] OR healthcare [Title/Abstract] OR “health services”[Title/Abstract])

	Scielo
	((((ti:(gender))) OR (“gender bias” OR sexism OR “Sex Factors” OR “sex disparities” OR “sex disparity” OR “sex based” OR “gender-based”)) AND (intervention OR reduction)) AND (“health care” OR healthcare OR “health services”)

	Web of science
	(TS = (“health care” OR healthcare OR “health services”)) AND (TS = (intervention OR reduction)) AND (TS = (“gender bias” OR sexism OR “Sex Factors” OR “sex disparities” OR “sex disparity”)) AND TI = (gender)

	Lilacs
	gender [Palabras del título] OR “gender bias” OR sexism OR “Sex Factors” OR “sex disparities” OR “sex disparity” [Palabras] AND intervention OR reduction [Palabras] AND “health care” OR healthcare OR “health services” [Palabras]




In order to retrieve as many interventions studies as possible, we applied no date limitations and retrieved all results published until December 2018.
Study selection
We included empirical studies designed to prevent or decrease gender bias in clinical practice and those that were focused on other types of prejudice (such as race, age …) as long as they also evaluated gender bias. Similarly, we included studies designed to evaluate the effect on gender bias of interventions already implemented for a different primary objective (e.g. improving adherence to guidelines). These interventions should be provider-focused and healthcare-based. We only included studies that evaluated the interventions. Given the heterogeneity in the evaluation of gender bias, we included studies that assessed or measured any outcome related to clinical practice in a gender-disaggregated way (e.g. in-hospital adverse events) or the effects of interventions designed to reduce gender-based vulnerability of specific population (LGBTI+ populations, women suffering from intimate partner violence). We only included studies that were published in peer-review journals in English, Spanish and Portuguese. Exclusion criteria included non-empirical or descriptive studies, interventions focused only on patients and description of programmes or interventions without an evaluation of the impact.
All search results were first screened based on title and abstract by two researchers. The full text of potentially useful records was reviewed. We read all potentially useful texts and their reference lists were also revised for additional interventions. A detailed flow diagram of study selection is showed in Fig. 1.
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Fig. 1Flow diagram for identification of interventions to reduce gender bias in clinical practice


Data extraction and synthesis
We carried out the data extraction using a standardized data extraction form. Data were collected on the health issue, country, description of intervention (later categorized in clinical decision support guidelines and standardized protocols; interventions that included staff, clinic and community interventions; interventions managed by an all women team for female patients; gender sensitive improvements in data collection, and routine screening for gender violence), type of evaluation (considering the comparison group and the use of routine or non-routine-data) clinical setting (hospital, specialized care, primary health care, and others), main results and conclusions (later classified as successful or partially successful and not successful).
In order to evaluate the application of gender perspective in research reporting, we used the SAGER guidelines checklist adapted to our data extraction form [26]. In this case, we obtained information from the following items: introduction (explanation on whether sex and/or gender differences may be expected); methods (explanation on how sex and gender were taken into account in the design of the study, whether they ensured adequate representation of males and females, and justification of the reasons for any exclusion of males or females); results (in addition to sex-disaggregated data, it includes variables that facilitate gender analysis); and, discussion (implications of sex and gender on the study results and discussion of the implications of the results stratified by sex or from gender perspective).
Firstly, we performed an initial analysis of five papers by two researchers in order to homogenize data coding. Researchers agreed in four papers. After consensus on the assessment of the main variables, we proceed with the remaining articles. For the second set of articles, two researchers extracted data independently. A third research was in charge of detect discrepancies between researchers. Discrepancies were detected in four papers and were solved by consensus between the two researchers that reviewed each paper. Those discrepancies were related to minor variations on the length of text extracted to justify their answers and did not influence the interpretation of the results.
We performed a descriptive analysis of the information obtained from items formerly described.
Results
After removing duplicates, we screened 3082 abstracts retrieved through database search. Additional file 1: Appendix 1 presents detailed information of the 22 [27–48] studies included in our scoping review.
When reporting the interventions, information regarding sex differences and the gender perspective: two of the studies failed to include whether sex and/or gender may be an important variant of the health outcome assessed in the introduction section (9%), three of the studies failed to report how the researchers ensured adequate representation of males and females in the sample (14%), in nine of them lacked variables/information that enabled a gender-based analysis (40%). Five studies did not discuss sex differences or apply a gender perspective (23%) and six did not discuss the implications of the results from a gender perspective (27%) (Table 2).
Table 2Compliance with the adapted SAGER guidelines checklist of the 22 analysed interventions aimed at reduce gender bias in clinical practice


	SAGER
	Recomendation
	N (%)
	References

	 	Authors reported whether sex and/or gender differences may be expected in introduction
	2 (9)
	[40, 43]

	Authors ensured adequate representation of males and females in methods sections
	3 (14)
	[44, 45, 47]

	Methods section included variables/information that enabled a gender-based analysis
	9 (40)
	[27, 32, 34, 36, 39, 40, 44, 46, 47]

	Authors discussed sex differences or apply a gender perspective in discussion
	5 (23)
	[31, 38, 40, 44, 47]

	Authors discussed the implications of the results from a gender perspective.
	6 (27)
	[31, 32, 34, 42, 43, 47]




The interventions analysed were mainly focused on cardiovascular disease (n = 13, 59%) and, sexual and reproductive health, including one intervention focused on sexual orientation and gender identity (n = 5, 23%). Other themes were gender-based violence (n = 1), unhealthy drinking (n = 1), diabetes (n = 1) and renal failure (n = 1) (Table 3). Seventeen studies were conducted in USA (77%); the others were located in Brazil (n = 2), India (n = 1), Tanzania (n = 1) and Singapore (1).
Table 3Description of main characteristics of the 22 analysed interventions aimed at reduce gender bias in clinical practice


	 	N (%)
	References

	Health issue

	 Cardiovascular health
	13 (59)
	[24, 25, 29, 31, 33–35, 37–40, 42, 43]

	 Sexual and reproductive health
	5 (23)
	[26–28, 30, 32]

	 Gender based violence
	1 (5)
	[36]

	 Unhealthy drinking
	1 (5)
	[45]

	 Diabetes
	1 (5)
	[44]

	 Renal failure
	1 (5)
	[41]

	Type of intervention

	 Clinical decision support decision support guidelines and standardized protocols
	15 (68)
	[24, 25, 29, 31, 33–35, 37, 38, 40–45]

	 Interventions that included staff, clinic, and community interventions
	3 (14)
	[27, 28, 30]

	 Interventions managed by an all women team for female patients
	1 (5)
	[39]

	 Gender sensitive improvements in data collection
	2 (9)
	[26, 32]

	 Routine screening for gender violence
	1 (5)
	[36]

	Type of evaluation

	 Evaluation without comparison group, routine data.
	7 (32)
	[24, 25, 29, 38, 40, 41, 43]

	 Evaluation with pre and post comparison and routine data
	6 (27)
	[31, 33–35, 37, 42]

	 Evaluation with randomised control and non-routine quantitative data
	2 (9)
	[39, 44]

	 Evaluation with a non-randomised group, non-routine mixed data
	2 (9)
	[28, 32]

	 Evaluation without comparison group and non-routine mixed data
	2 (9)
	[26, 36]

	 Evaluation without comparison group and non-routine qualitative data
	1 (5)
	[30]

	 Evaluation with pre and post comparison group, and non-routine quantitative data
	1 (5)
	[45]

	 Evaluation with pre and post comparison and non-routine qualitative data
	1 (5)
	[27]

	Clinical setting

	 Hospital
	14 (64)
	[24, 25, 29, 31–38, 40, 42, 43]

	 Specialized care
	4 (18)
	[28, 39, 41, 45]

	 Primary health care
	2 (9)
	[27, 44]

	 Others
	2 (9)
	[26, 30]

	Results

	 Successful or partially successful
	19 (86)
	[24–32, 34–39, 41–44]

	 Not successful
	3 (14)
	[33, 40, 45]




Interventions were conducted more frequently in hospitals (n = 14, 64%). We found several types of intervention. Most studies included clinical decision support decision support guidelines and standardized protocols (15, 68%). These studies were aimed to reduce variability in healthcare and were not specifically designed to reduce gender bias. There was a cluster of studies (5) related to the program in the United States called Get with the Guidelines (GWTG) [49]. This initiative was focused on the redesign of hospital systems in order to improve the quality of patients care and was based on a collaborative model and Internet-based Patient Management. The GWTG included interactive learning sessions, teleconferences, and electronic communication between multidisciplinary teams from hospitals in a variety of settings to facilitate the transfer of the “how-to”, which is considered necessary to produce system-wide change. Finally, there were interventions that included activities involving staff, clinic, and community interventions (3, 14%), two studies evaluated data collection in a more gender-sensitive way, one more was an intervention managed by an all women team for female patients (2, 9%), and finally one study evaluated the implementation of gender violence screening.
The evaluations of the interventions were mostly conducted without comparison group and using routine data (7, 32%) or with a pre and post comparison and using routine data (6, 27%). The other 9 studies used non routine data (quantitative, qualitative and mixed data) and a variety of designs: randomised control group (2, 9%), non- randomised control group (2, 9%), without comparison group (3, 14%) and pre-post comparison (2, 9%).
The majority of the interventions (19, 86%) were mostly successful in narrowing the gender gap (See Annex 1 for more details). Four of them were unable to narrow this gap in all outcomes. There was no difference in cardiovascular events, quality of life, knowledge, attitudes and practices in women with cardiovascular disease after intervention [42]. A discharge tool was less used in women after acute myocardial infarction than in men [38].. Fewer women than men with heart failure received hospital discharge instructions and the length of the stay was longer for women even after implementation [32]. Additionally, the gender violence screening raised doubts in clinicians [39]. On the other hand, three studies were not successful in any outcome: two interventions in cardiovascular disease [36, 43] and one in unhealthy drinking [48]. The latter one stated that a non-gender-specific threshold for an intervention in alcohol misuse was detrimental as may increase gender differences in receipt of brief intervention among patients.
Discussion
Despite the extensive and growing evidence of gender bias in clinical practice published in scientific journals since the 90s, our scoping review has shown that few studies have tried to tackle this bias. After screening over 3082 abstracts in health sciences databases, we identified only 22 evaluated provider-focused and healthcare-based interventions. Most of the analysed studies focused on cardiovascular diseases and were strategies to improve adherence to existing guidelines in order to reduce variability in healthcare. It is noteworthy that even though the studies included in our scoping review described interventions that could reduce gender bias in clinical practice, we identified shortcomings in the reporting of the information from a gender perspective. Most of the interventions were successful in narrowing the gender gap in at least one of the outcomes even when they were not intended or seeking to reduce the gender gaps. Therefore, it is likely that future innovative interventions designed according to the theoretical bases that originate gender bias could result in higher reductions on gender bias.
There are, however, some limitations in our study. Firstly, the difficulty to find suitable articles, which we addressed by redefining our search and inclusion criteria several times in order to increase sensitivity. Secondly, the methodology of the studies was heterogeneous and could hinder the comparisons between studies. In addition, considering that some of the results of the analysed interventions were based on studies lacking a comparison group, interpretations should be cautious. Finally, interventions were conducted on few countries, which could difficult to replicate them in different contexts.
Although we identified few studies which sought to reduce gender bias in clinical practice, the interventions examined were mostly successful, demonstrating that narrowing gender gaps in healthcare is possible. This scoping review is a starting point, which, along with barriers and facilitators of interventions to reduce gender gap in healthcare already described in literature [24], can guide future interventions. The analysed interventions showed that gender disparities in healthcare could be reduced and even eliminated if clinician’s adherence to guidelines increased. Most of these interventions proposed the protocolization of technical procedures that aimed to reduce differences by sex and other variables without seeking specifically to reduce gender biases in health care - and may or may not result in that reduction. In contrast, interventions designed with the aim of reducing gender bias included different strategies (like programs managed by an all women team or improvement of the data collection system) and all of them were successful or partially successful in their objectives.
Most of the studies, particularly those focused on technical procedures, were based on specialized health care and hospitals. There is a lack of studies addressing this problem in primary healthcare (only two studies were based on this setting). If the narrowing of gender biases occurs in primary care, its impact could be even greater due to the volume of patients treated in these centres and because it is the patient’s first contact with the healthcare system [50].
Gender bias in clinical practice was described for the first time in the New England Journal of Medicine [17–19]. Almost 30 ago, Bernadine Healy used the term “Yentl syndrome” equating women with myocardial infarction to the character Yentl - a Jewish woman who dressed herself as a man to be able to study the sacred texts [18]. Healy was denouncing the fact that women have to show the same symptoms as men to receive the appropriate diagnosis and treatments, because the knowledge of cardiovascular disease was based on studies conducted on men. Since then, many studies have addressed gender bias in clinical practice, particularly in cardiovascular disease. In concordance with this, cardiovascular health was the predominant issue addressed in the analysed interventions. However, gender bias has been described in the clinical practice of a great number of diseases, [20] so it is necessary to expand the field of work to other health issues.
Importantly, physicians –and, the health system in general– have the potential to either reproduce or perpetuate disparities, or to overcome them. Even if the results of the interventions are encouraging, we need to question the theoretical framework in which these gender inequities originated. This may be why some interventions were not successful, as simply implementing instruments, while necessary, is not enough to tackle gender bias in professionals. It is important to advocate for reforms aimed to include gender aspects in the curricula of medical schools and in health research in order to advance in the field of gender- specific medicine [51].
Conclusions
In contrast to the wide research identifying gender bias in health care, few studies, so far, have described and evaluated interventions aimed to tackle this bias. However, there is some empirical evidence showing how to narrow the gender gaps in healthcare, as the reviewed literature reveals that that most of the interventions were successful at achieving at least one of the expected outcomes. Nevertheless, it is alarming that studies of interventions in primary healthcare, where the impact of narrowing of gender bias could be greater, are almost absent in the present available research.
Based on the results of our review, we consider that knowledge about the causes of gender inequities in healthcare should permeate new research on how to increase gender equity and improve quality in clinical practice.
Implications for practice and/or policy
Future clinical practice interventions should be developed with a gender perspective and should be comprehensive, long-term, experimental, evaluated with standardized methods, and specifically developed to tackle gender bias. In addition, they should address not only the women-man dichotomy, but also the gender continuum. Interventions should consider facilitators and barriers to include gender perspective in healthcare and they should always be adapted to the specific context, moment and population targeted. Finally, successful implementation is not enough, monitoring is essential. Standardized indicators and audits need to be developed for a structural embedding of gender in clinical practice.
Supplementary information
Supplementary information accompanies this paper at https://​doi.​org/​10.​1186/​s12939-020-01283-4.
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