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	Type of Intervention
	Author*
	Description of the Intervention
	Dimensions of Diversity Considered** (number of studies)
	Study Design
	Results by study design
	Summarized Author's Conclusions
	Limitations

	Admissions
	
	
	
	
	
	
	

	Points
	Colborn (1995)
Cornely (1998)
Cummings (1999)
Davidson (1997)
Felix (2012)
Larkin
(2015)
Puddey (2011)
Raghavan (2011)

	Awarding points for under-represented minority status or special consideration in the admissions process based on URM status.
	Ethnicity (7), gender (3), rural origin (3), age (1), SES (2), work experience (military service) (1)
	Retrospective matched cohort (Davidson), cross-sectional (Cummings, Larkin) or pre-post intervention with use of a real (Colborn, Felix, Puddey) or hypothetical comparator (Cornely, Raghavan) comparing URM admission and/or matriculation with and without use of a points system.
	All 8 studies described increased URM admission or enrolment
	URM enrolment would have decreased without awarding points or special consideration based on minority status (Cornely, Cummings, Davidson, Raghavan).
Identified and targeted qualities of students that would meet the needs of underserviced populations (Felix).
Puddey suggested that special entry quotas for rural origin might also impact ethnic diversity. 
Colborn suggested that flexibility in the curriculum and academic and social support are required for an affirmative action policy to be successful.
While Larkin used a number of strategies including quota system, selection based on personal attributes, community involvement and marketing strategies – schools that used a quota system demonstrated student body composition that was representative of URM in the community
	Specification bias
Omitted variable bias
Limited generalizability 
Missing data
SES determined by postal code or applied retrospectively to data
Unable to externally validate results

	Altered weighting
	Edwards (1999)
Mitchell (1988)
Reiter (2012)
	Altered weighting of academic performance vs. interview scores or non-academic attributes.
	Ethnicity (3), gender (2), age (1), rural origin (1), SES (1)
	Hypothetical pre-post evaluation of different weighting schemes of admissions criteria. 
	Edwards & Mitchell reported a small increase in the number of URM students accepted and Reiter reported a neutral effect.
	Although two studies (Edwards, Mitchell) reported positive results, Edwards and Reiter concluded that altered weighting of admissions criteria alone was insufficient to cause a substantial change in diversity.
	SES determined by postal code
Limited data on ethnicity of participants

	Holistic admissions process
	Felix (2012)
Helm (2003)
Larkin
(2015)
Mitchell (1988)
O'Neill (2013)
Puddey (2011)

	Multipronged approach that included a broadened evaluation of admissions applications using a combination of: academic performance, aptitude tests and an interview or essay focusing on personal attributes. Personal attributes considered included communication skills, team work, social responsibility, coping with uncertainty, ethics, empathy, leadership, recognising and responding to social diversity,  past experiences (volunteer, employment, international exchange, athletics), career goals, social skills, stress tolerance and plans to overcome educational barriers.
	Ethnicity (6), gender (4), age (2), SES (3), educational disadvantage (1), rural origin (2), work experience (military service) (1)
	Non-concurrent cohort (Felix, Puddey), before-after (Helm), cross-sectional (Mitchell, Larkin) or retrospective cohort (O'Neill) studies with use of a real (Felix, Helm, O'Neill, Puddey) or hypothetical (Mitchell) comparator to assess a broader spectrum of admissions criteria including academic and non-academic components with admissions based on academics. Helm compared URM with non-URM students.
	Felix, Helm, Mitchell, Puddey (pre-post design) and Larkin (cross-sectional) noted positive changes in class composition with respect to most targeted dimensions of diversity, while O'Neill (retrospective cohort) noted no statistically significant difference in diversity. Felix and Helm found that the changes to their admissions processes did not alter the academic performance of students. Puddey's intervention did not impact students with socioeconomic or educational disadvantage. Further, Helm found that non-URM students had better academic performance and that URM and non-URM students had comparable performance on non-academic criteria. 
	While, Felix, Helm, Mitchell, Puddey and Larkin reported a positive impact on diversity when greater emphasis was placed on non-academic components in the admissions process, O'Neill & Puddey concluded that other interventions may have a greater impact on diversity. O'Neill suggested that interventions to increase the diversity of the applicant pool may be necessary & Puddey recommended the use of admissions quotas.
	Limited generalizability 
SES data applied retrospectively
Unable to externally validate results

	Standardized test
	Cliffordson (2006)
Tiffin (2012)
Turnbull (2003)
	Use of a standardized aptitude test (SweSAT, UKCAT, UMAT) as part of the admissions criteria. Standardized tests were used in different ways, including in combination with grades and/or an interview, for determination of interview offers or acceptance into the program, or for consideration in borderline cases only.
	SES (3), age (2), ethnicity (2), gender (2), educational disadvantage (1), English as a second language (1),  rural origin (1)
	Retrospective (Cliffordson), prospective (Tiffin) or non-concurrent (Turnbull) cohort studies were used to compare diversity outcomes based on the implementation of the standardized test. 
	All three cohort studies had mixed results. Tiffin reported positive changes in most dimensions of diversity, Turnbull reported a neutral effect on representation of students with a rural origin or low SES and Cliffordson reported decreased diversity with admissions using standardized test scores when compared with admissions based on grades.
	The use of a standardized test had mixed results, but may reduce some of the disadvantage faced by URM students. Use of a standardized test as a threshold to determine interview offers (Tiffin) yielded positive results.
	Missing data
Low numbers of applicants from low SES background

	Graduate entry program
	James (2008)
	Shortened 4 year graduate entry medical program designed with a goal of increasing diversity.
	Age, gender, ethnicity, SES
	Retrospective comparison of a 4 year graduate entry program to a 5 year program with entry after high school.
	The 4 year program had increased diversity based on gender and socioeconomic status. Fewer ethnic minorities applied and were accepted to the 4 year program.
	Graduate entrance widened academic, sociodemographic and gender diversity. This intervention did not impact ethnic minorities, but the authors suggested that the class composition was representative of the general population. 
	Missing data
SES determined by postal code

	Application assistance
	Kamali (2005)
	Both groups received assistance from medical students with applications to medical school, including introduction to the application process, advice on the content of personal statements and interview preparation including mock interviews. Students in the participant group also received assistance in arranging extra-curricular activities.
	SES
	Non-concurrent cohort study comparing students who received advice and assistance in organizing extra-curricular activities with students who only received advice on the importance of extra-curricular activities in their personal statements.
	Both groups had an increase in the number of successful applications, however there was a greater increase in the group that received advice & assistance. The group that received advice & assistance also received interview invitations at an earlier date.
	Assistance with the application process provided by medical and dental students can increase the acceptance rate of applicants, with a greater increase if assistance in organizing extracurricular activities is provided. 
	Small sample size
Low SES assumed based on location of applicants' school
Limited generalizability

	Enrichment
	
	
	
	
	
	
	

	Post-baccalaureate Program
	Giordani (2001)
Grumbach (2006)
Stagar (1998)
	1 year post-baccalaureate program for students who previously had unsuccessful applications to medical school. Components included course work with an emphasis on basic sciences (Giordani, Grumbach & Stagar), personal/learning skills development (Giordani, Grumbach & Stagar), research (Giordani), application and interview preparation (Grumbach) and access to learning specialists for assessment of learning disabilities (Grumbach). Upon successful completion, students were directly admitted to medical school (Stagar). 
	Ethnicity (3), SES (2)
	Giordani and Grumbach used retrospective cohort studies to compare URM students who completed formal post-baccalaureate programs with either applicants to post-baccalaureate programs who did not participate (Grumbach) or URM students who completed an informal post-baccalaureate program or to traditional matriculants (Giordani). Stagar used a case control study to compare URM students who completed the post-baccalaureate program to URM students who were admitted directly.
	Giordani & Stagar demonstrated no difference in performance in the first year of medical school between students who completed the post-baccalaureate program and traditional matriculants despite the fact that the post-baccalaureate students had lower GPAs and MCAT scores at admission. Grumbach found that post-baccalaureate program participants had a higher matriculation rate when compared to non-participants.
	All three studies supported the use of formal post-baccalaureate programs to attract and support URM students in gaining admission to medical school.
	Small sample size 
Limited generalizability 
Comparison of URM students who gained admission to post-baccalaureate program with applicants who did not participate likely biases results 
Narrow definition of a successful outcome, entry to health professions other than medicine or an osteopathic school 

	Summer Program
	Jackson (1972)
Moreland (1981)
Russell (1988)
Philips (1981)
Hall (2009)
	All programs occurred over the summer, duration ranged from 6-10 weeks (Philips did not report duration). Components varied between studies and included: course work (Jackson, Moreland, Philips, Russell), clinical experiences (Jackson, Moreland, Philips, Russell), academic advising/mentoring (Hall, Moreland, Philips), social activities (Hall, Moreland, Russell), research experience (Hall, Moreland), application assistance (Hall, Moreland), standardized test preparation (Moreland), study skills training (Russell) and an emphasis on cultural context (Hall).
	Ethnicity (5), SES (1)
	Various study designs were utilized including; 2 retrospective cohort studies (Jackson, Russell), 1 prospective cohort study (Philips), 1 RCT (Hall) and 1 mixed methods study (Moreland). Summer enrichment program participants were compared with nonparticipants on outcomes including application, acceptance and matriculation rates, academic progress and employment in health professions.
	Hall, Jackson, Moreland & Philips showed an increase in applications, admission, enrolment to health professions programs or employment in health professions for students who participated in a summer program. Russell, however, did not find a significant difference between participants and non-participants.
	All authors except for Russell concluded that participation in a summer enrichment program contributed to increased application, admission or enrolment to health professions programs.
	Selection bias 
Small sample size 
Short follow-up (Philips had 6 year follow-up)
Limited generalizability 
Limited data available 

	Preadmissions Program***
	Fritz
(2016)
Strayhorn (1999a, b)

	The two Strayhorn studies report on a range of broader preadmissions programs within LCME accredited medical schools. Fritz reports on pre-medical students attending the SEALS program. Most preadmissions programs occurred within a defined period over the summer and some had a longitudinal component throughout the year. Components included: focus on stress management, academics, communication skills, time management, standardized test preparation, mentoring, clinical exposure and research experience.
	Ethnicity (3)
	Cross-sectional studies (Strayhorn a, b) comparing percent change in first year URM enrolment between schools with a preadmission program (75/115) with those without a pre-admission program (a), and comparing schools ranking above vs. below the median, the 1st vs. 2nd-4th quartiles and the 1st vs. 4th quartiles for URM enrolment (b).
Fritz utilized a controlled before and after design to compare students attending a traditional research pipeline program compared to those attending the SEALS program.
	56% of the included medical schools had preadmission programs. Strayhorn (1999a) found that schools with a positive percent change in first year URM enrolment were significantly more likely to have a preadmission program, but there was no association between presence of a preadmission program and total URM enrolment. Strayhorn (1999b) found that schools with higher percentages of URM students (first year and total enrolment) were more likely to have a preadmission program than schools with lower URM enrolment. Fritz also found that those attending the multi-faceted SEALS program had greater resolve to pursue a career in medicine. 
	The presence of a preadmission program is positively associated with increased first year URM enrolment (Strayhorn a & b) or resolve to become a physician (Fritz).
	Study design does not permit for determination of the impact of preadmissions programs on admission to medical school 
Study relied on data reported from multiple individual programs and therefore may not be consistent or complete
Exclusion of schools that had a neutral % change in first year URM enrolment
Limited sample size of the individual types of pre-admission program, therefore unable to assess the effects of the programs' characteristics
Fritz did not use an equivalent comparator group (i.e. comparator group was at a different stage of education)

	Outreach
	
	
	
	
	
	
	

	Targeted recruitment
	Yens (1986)
	Targeted recruitment of undergraduate students involved contact with a premedical advisor and site visits which offered formal and informal meetings with students and distribution of recruitment materials.
	Ethnicity, gender, non-science majors
	Prospective cohort study with 2 groups comparing the impact of the targeted recruitment of URM students at undergraduate schools with pre-existing large enrolment of URM students to minority enrolment at schools that were not well represented in the applicant pool. Within each group, schools were randomly assigned to targeted recruitment and control groups.
	No differences in URM recruitment were identified between groups.
	The results indicate that relatively short term recruitment efforts may not be effective in stimulating applicants from ethnic minorities, women and non-science majors. A more intensive, long-term intervention may be necessary to reach targeted groups throughout their undergraduate education to increase applications from a specific school or group.
	Short follow-up
Lack of baseline data within intervention and control groups

	Experiential program
	Vergano (2013)
Walker (1988)
	Exposing grade 8 (Vergano) or undergraduate students (Walker) to clinical practice. Components included: shadowing patient care in community and hospital settings, working with a minority preceptor, discussing health professions education, interacting with a career panel and health professions students and research experience.
	Ethnicity (1), SES (1)
	Retrospective cohort (Vergano) & before-after (Walker) studies comparing participants with non-participants. 
	Both studies reported positive results. Vergano described a significant increase in interest in pursuing a career in medicine. Walker reported a significant change in awareness of a career in pharmacy.
	Vergano suggested that collaboration between a health professions school and a community based organization that provides academic enrichment, tutoring, leadership development and academic advising can stimulate interest in health professions careers. Walker concluded that experiential exposure increased career knowledge, as well as attitudes and perceptions of the targeted health professions program.
	Lack of baseline data
Brief intervention (Vergano used a 1 day intervention)
Small sample size 

	Curriculum
	
	
	
	
	
	
	

	Targeted curriculum
	Bailey (2012, 2013)
Vela (2010)
	All three studies focus on providing a curriculum that is relevant to URM students. Dual degree MD-MSc program (Bailey) including supplemented curriculum and experiential learning in 1st and 2nd years, completion of a Primary Care Clerkship in an underserved community clinic and completion of a Master's degree, usually between 3rd and 4th years. Vela offered a health disparities course in the first year of medical school.
	Ethnicity (3), socioeconomic, educational or cultural disadvantage (1)
	Bailey used a cross-sectional study (2012) to compare application rates between URM and non-URM students and used an interrupted time series (2013) to perform a pre-post comparison of application and acceptance rates of URM students. Vela used a retrospective cohort study to compare interest in the health disparities course on URM vs. non-URM enrolment.
	Bailey (2012) reported that a greater percentage of URM students applied to the combined MD-MSc program relative to non-URM students and that there was no significant change in the application rates of URM students during a period of decline in the total number of applications and that the percentage of matriculating URM students significantly increased over time (2013). Vela found an increase in URM enrolment.
	Bailey concluded that URM students are more likely to be interested in a curriculum designed to train students to work in underserved communities (2012) & that curriculum of interest to URM students could impact the application and matriculation of URM students (2013). Vela concluded that the health disparities curriculum may have contributed to increased URM enrolment & that minority health & health disparities curricula may be a successful recruitment tool.
	Small sample size
Administrative changes over the course of the study period
Unable to establish cause & effect as other initiatives targeting URM students were initiated concurrently 

	Mixed
	
	
	
	
	
	
	

	Survey of mixed recruitment/enrolment strategies
	DeBoer (1994)
Haskins (1994)
	Both studies used the same validated survey instrument to identify interventions used to increase the number of URM students enrolled in physical therapy programs.
	Ethnicity (2)
	Cross-sectional studies compared schools that used interventions to increase diversity with those that did not make an effort to increase diversity.
	DeBoer reported no difference in URM enrolment between effort and no effort programs, but found that the use of athletic programs and alumni in recruitment efforts were associated with greater minority enrolment. Haskins identified interventions that were positively associated with greater minority application and/or enrolment, including: talking to parent groups, keeping in touch with minority students, assistance with admissions applications, using flexible admissions policies, providing pre-professional enrichment courses, setting quantitative goals for minority enrolment, disseminating financial aid information and the presence of external funding.
	Both studies concluded that current recruitment and retention efforts may not be effective. Haskins made several recommendations including more aggressive recruitment efforts with external funding, quantitative goals, involvement in institutional efforts and involvement in activities to expose health professions to minority students. They also recommended pre-professional enrichment programs, assistance in completing financial aid applications and formation of a national network to share information about URM applicants.
	Small sample size
Lack of data on minority application rates
Program-level data
Inconsistent definition of URM between programs
Recall bias

	Combined BSc-MD Program
Admissions/enrichment
	Thomson (2003)
	Combined BSc-MD program with conditional acceptance to medical school upon successful completion of the BSc and medical school prerequisites. Admission is based on academic performance, SAT scores, letter of recommendation and an interview assessing maturity, life experiences, interpersonal and communication skills, and motivation to pursue a medical career. Enrichment components included: clinical experiences, academic preparation, mentoring, research experiences and a summer enrichment program focusing on academics, communication skills, clinical exposure, research experiences and mentoring.
	Ethnicity, SES, medically underserved geographic area
	Retrospective cohort study comparing enrolment of URM students who matriculated into the combined BSc-MD program with students who interviewed for the program but did not participate.
	The odds of matriculation into medical school were 7 times higher for participants as compared to non-participants. 
	The combined BSc-MD program increased the number of students from South Texas that gained admission to medical school.
	Lack of long-term follow-up



*some studies evaluated more than one intervention
**some studies considered more than one dimension
***LCME accredited medical schools, pooled data
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