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	Author
	Site/
Country of Study
	Dimensions of Diversity
	Participant Group (n)*
	Comparison Group (n)*
	Study Design
	Health Professions program
	Intervention
	Outcome
	Results*
	Potential Sources of Bias (Quality Assessment)
	Key Features leading to success/ failure
	Author's Conclusions
	Stated Limitations

	Admissions

	Ballejos, 2015
	University of New Mexico School of Medicine, USA
	Ethnicity
	Applicants to the UNM School of Medicine for admission cycles 2007-2009 (480)
	Hypothetical class composition (480)
	Before-after
	Medicine
	Altered weighting schemes of cognitive (MCAT & GPA) & non-cognitive (ethnicity, interest, suitability for a
career in medicine, problem-solving, communication skills, letters of recommendation) admission criteria 

	Admission of URM students 
	As weighting of non-cognitive attributes increased, URM acceptance increased. Comparison of a 50% cognitive/ 50% non-cognitive to 35%/65% increased URM acceptance from 24% to 30%.

	Potential selection bias
	Increased weighting of non-cognitive admission criteria 
	Increasing the relative weighting of non-cognitive admissions criteria can increase the proportion of URM students accepted while maintaining admissions standards.

	Single site limits generalizability

	Cliffordson, 2006
	University of Goteborg, Trollhattan/Uddevalla University, Sweden
	Gender, age, SES, educational background& nationality
	Admissions based on secondary school grades (1460)
	Admissions based on SweSAT scores (420)
Admissions based on SweSAT scores with possible points for job experience (1074)
	Retrospective cohort
	Medicine
	Admissions based on standardized test scores
	Diversity of accepted students
	Students from the upper middle class are favoured in the admissions process. Using the SweSAT favours upper middle class students more than admission by a step-wise procedure & academic achievement.
	Potential differences between cohorts 
	Use of a standardized test
	The greatest social, educational & ethnic diversity was observed with admissions based on secondary school grades. 
	No data for students older than 26 at admission

	Colborn, 1995
	University of Cape Town, South Africa
	Ethnicity
	URM enrolment before affirmative action (207)
	URM enrolment with affirmative action (353)
	Retrospective cohort
	Medicine
	Affirmative action program
	Ethnic diversity of accepted students
	Increased URM enrolment, with an average increase of 8 students/year.
	Potential differences between cohorts
	Affirmative action admissions policy
	The implementation of an affirmative action admissions policy led to a substantial increase in URM enrolment. 
Academic & social support, & flexibility in the curriculum are needed to support the success of students admitted via affirmative action.
	None reported

	Cornely, 1998
	Florida International University, USA
	Ethnicity
	Minority applicants (273)
	Hypothetical class composition (273)
	Before-after
	Physical therapy
	Points awarded for minority status
	Diversity of accepted students
	URM enrolment would decrease by 7-30% if points were not awarded to minority applicants.
	Potential differences between groups 

	Awarding points for minority status
	Awarding points to minority applicants was necessary to achieve diversity despite a strong applicant pool & pre-existing minority recruitment strategies.
	Limited generalizability

	Cummings, 1999
	University of North Carolina at Chapel Hill, USA
	Ethnicity, gender
	URM & female students admitted with sponsorship
	Hypothetical comparison of URM & female students admitted without sponsorship
	Cross-sectional
	Medicine
	Sponsorship of minority students by members of the admissions committee during admissions process
	Admission of URM & female students
	URM & female students were more likely to be sponsored than students who were male or from an ethnic majority background. The lack of sponsorship would have led to 52% & 10% decreases in the admission of URM & female students, respectively.
	Potential for selection bias in exposed cohort
	Sponsorship of URM & female students during the admissions process
	Lack of sponsorship would have resulted in a decrease in the number of URM & female applicants admitted. Enrichment programs could be used prior to application to better identify students who are more likely to succeed in medical school.
	Specification bias
Missing data prior to 1992
Omitted variable bias
Limited generalizability

	Davidson, 1997
	University of California, Davis, School of Medicine, USA
	Ethnicity
	Students admitted by affirmative action & special consideration admissions (356)
	Students admitted by regular admissions (356)
	Retrospective matched cohort
	Medicine
	Special consideration admissions process where ethnicity was considered in the admissions criteria
	Ethnic diversity of accepted students
	Significantly more URM students were admitted via special consideration admissions (42.7%) vs. regular admissions process (4%). 75% of URM admissions were by the special consideration process.
	Cohorts were drawn from different sources
Potential differences between cohorts
>10% loss to follow-up rate
	Admissions process that allows for the consideration of ethnicity
	Special consideration admissions had a significant impact on student diversity & led to increased enrolment of URM students.
	Difficulty defining population admitted under special admissions
Asian Americans were not considered to be URM
Admissions committee records did not allow for identification of factors other than ethnicity to be considered in the special consideration admissions process

	Edwards, 1999
	Texas A&M University, USA
	Ethnicity, self-identified disadvantage
	URM & disadvantaged applicants (439)
	Hypothetical class composition (439)
	Before-after
	Medicine
	Altered weighting of academic & interview scores
	Acceptance of URM & disadvantaged students
	Negligible change with a 60%/40% interview/academic weighting. 3 more URM students offered acceptance with 70%/30% interview/academic weighting.
	Potential differences between groups 

	Increased weighting of interview scores relative to academic scores
Decreased weighting of academic scores
	Changing the weighting of the interview & academic scores had a small effect. Additional changes in the admissions process are required to achieve greater diversity.
	None reported

	Felix, 2012
	Chattam University, USA
	Ethnicity, gender, age, SES, educational disadvantage, work experience
	Applicants evaluated by the holistic admissions process (1781)
	Applicants evaluated based on GPA, an essay & an interview (582)
	Non-concurrent cohort
	Physician assistant
	Holistic admissions process, with points awarded for personal characteristics & experiences
	Application, acceptance & enrolment of URM applicants
	Enrolment of ethnic minorities, male students, students older than 30 at admission, socioeconomically or educationally disadvantaged students increased 1277.8%, 61.7%, 20.5%, 10.6% & 46.5% respectively.
	Potential differences between cohorts 

	Points awarded for targeted dimensions of diversity
Consideration of personal attributes & experiences
Decreased emphasis on academic performance
	A holistic admissions process allowed for increased diversity with respect to age, gender & ethnicity & maintained a high academic standard. 
	Unable to externally validate results

	Fenton, 2016
	California public medical school, USA
	Ethnicity, SES
	Applicants during the 2011, 2012, & 2013 admissions cycles (14 919)
	Hypothetical group composition (14 919)
	Before – after
	Medicine
	Simulated adjustment of GPA & MCAT scores for applicants with socioeconomic disadvantage. Analyses were performed with a socioeconomic adjustment factor and with a doubling of the adjustment factor. 
	Acceptance rate of URM applicants
	When applications were adjusted for SES, URM & disadvantaged student admissions increased (10.7% to 15.3% & 
 4.6% to 14.5% respectively). With double adjustment, URM representation increased (22.7% in the admitted class, compared to 21.3% in the total applicant pool), & disadvantaged students were
over-represented (29.8% of admitted students vs. 15.5% of all applicants).
	Potential response bias
Potential differences between groups 
	Admission decisions considering SES can help eliminate disparities for URM & disadvantaged students.
	Adjusting academic metrics for SES potentially offers a means of reducing admissions disparities for URM & disadvantaged medical school applicants.
	Simulations based on metrics alone do not reflect the holistic admissions processes

	Helm, 2003
	Northern Arizona University, USA
	Ethnicity
	URM applicants (40)
	Caucasian applicants (146)
	Before-after
	Dental hygiene
	Addition of life-performance essay questions to assess non-academic attributes
	Ethnic diversity of accepted students
	3-fold increase in enrolment of URM students, from 4 to 12 with the addition of the essay to the admissions process.
	Potential differences between groups 
	Consideration of personal attributes & experiences
Decreased emphasis on academic performance
	Life-performance questions are a better measure of candidates' qualifications & decrease the emphasis on GPA, which has been a barrier for URM students.
	None reported

	James, 2008
	University of Nottingham, England
	Age, gender, ethnicity, SES, educational disadvantage
	Applicants to a 4 year graduate entry program (1235)
	Applicants to a 5 year program with entry direct from high school (2392)
	Cross-sectional 
	Medicine
	4 year graduate entry program
	Diversity of accepted students
	Applicants & matriculants to the 4 year program were significantly older, more likely to be male & from lower SES or ethnic minority backgrounds & had lower academic performance prior to admission.
	Potential for selection bias 
Potential differences between cohorts 
Unclear response rate
	Graduate entry to a 4 year program
	Inclusion of graduate applicants led to greater gender, socioeconomic & academic diversity, with limited impact on ethnic diversity.
	SES determined based on postal code of parental home
Missing data

	Kamali, 2005
	2 further education & 2 sixth form colleges in London, UK
	SES
	High school students at educational institutions located in areas of socioeconomic deprivation who received application assistance & advice & assistance in organizing extracurricular activities (21)
	High school students at educational institutions located in areas of socioeconomic deprivation who received application assistance & advice on extra-curricular activities (61)
	Non-concurrent cohort
	Medicine & dentistry
	Assistance with the application process & organization of extra-curricular activities
	Acceptance rate
	The acceptance rate for the participant group had a statistically significant increase from 9% to 38% to 44% & the acceptance rate for the comparison group had a non-significant increase from 10% to 29% to 37%.
	Potential for selection bias 
Cohorts were drawn from different sources
Potential differences between cohorts
	Application assistance
Advice & support in organizing extra-curricular activities
Interview preparation & mock interviews
Early submission of applications
	Undergraduate medical & dental students can assist applicants in submitting earlier applications & preparing for interviews. Advice on extra-curricular activities is beneficial, but assistance in organizing extra-curricular activities has a greater impact on acceptance rates.
	Small sample size
Low SES assumed based on location of applicants' school
Limited generalizability 
Results may be confounded by an increase in the number of medical school positions at the time of the study

	Larkins, 2015
	Multi-country, multi-centre (Australia, Belgium, Sudan, South Africa, Philippines)
	Disadvantaged by geography, SES ethnicity, immigrant status
	Students entering THEnet  (Training for Health Equity Network) medical schools at undergraduate or graduate level in 5 countries (944)
	Comparison data from each country were obtained from a variety of sources. 
Student characteristics (demographics & SES) were compared with the population in the area of the school. 
	Cross-sectional
	Medicine
	Each school used independently developed interventions designed to increase diversity, including quotas, consideration of personal attributes, community involvement & marketing strategies.
	Diversity of student body accepted

	Questionnaire data from the 5 schools indicated that students were more likely to come from a non-urban origin, lower SES, & underserved groups. 
	Potential selection bias
Potential reporting bias 

	Use of defined selection strategies can increase the admission of URM students 
	Medical schools with a social accountability mandate must consider their admission selection criteria to address student body diversity.
	Lack of good-quality comparison data 

	Lievens, 2016
	UK
	SES, ethnicity, gender
	UK-based Medical school applicants (31035)
	Hypothetical group comparison (31035)
	Cross-sectional
	Medicine & dentistry



	Compared different
weighting of cognitive test & situational judgment test (SJT) scores (100%/0%; 80%/20%; 50%/50%)

Altered the threshold for selection (top 15% vs top 50% vs. top 85%).

	Relationships of SES ethnicity & gender to SJT score & acceptance rate
	No association between SES & SJT scores when cognitive scores were controlled for. The SJT alone did not increase ethnic diversity.

SJT weighting of 50% increased the acceptance of low SES applicants by 2%. SJT weighting of 50% with strict selection for admission increased the number of accepted female applicants by 9%.
 
	Potential selection bias 
	Inclusion of SJT in addition to a cognitive test
	The addition of a SJT may increase the acceptance of low SES & female applicants. The impact was greater when the SJT has weighted more heavily (50%) & a strict threshold for selection was used (top 15%).
	Limited generalizability 
No correction for effect sizes 
Missing data led to substantial exclusion of original sample in the analyses

	Lumb, 2000
	University of Leeds, UK
	Ethnicity
	Blinded scoring of medical school applicants (2047)
	Open scoring of medical school applicants (2047)
	Prospective cohort
	Medicine
	Deletion of all references to name & nationality prior to review of applications
	Score of application prior to interview
	Applicants were as likely to lose points on the blinded & unblinded assessments. Fewer applicants from unidentified minority groups lost marks on the unblinded assessment.
	Self-reported exposure data

	Difficulty to anonymize applications
Minority students could be identified by the activities discussed in their applications
	Anonymizing applications was difficult & did not achieve the desired goal. Anonymous assessment is not recommended.
	Evaluators' awareness of the study assessing racial discrimination in assessment of applications

	Mathers, 2016
	UK
	Gender, 
ethnicity, parental occupation
school type
	UK-resident applicants under 21
years old to UK medical school (174 043), split into 2 subsets: 
1) 24 schools using the UKCAT in their admissions process in any way (62681)
2) 10 schools using a threshold UKCAT score in the admissions process (55452)
	Hypothetical comparison group
Pre-post analysis of applicants at schools using a threshold UKCAT score
	Before-after
	Medicine
	Statistical modelling of 3 ways of using UKCAT (borderline, factor, threshold)
	URM admission rate
	Use of a threshold UKCAT score increased gender diversity.
No difference in ethnic or socioeconomic diversity between groups.
The pre-post analysis of threshold UKCAT use yielded improved gender diversity & no statistically significant differences in ethnicity or socioeconomic markers

	Potential confounding due to potential overlap between groups

	Threshold use of UKCAT
	The use of a threshold UKCAT score reduces the advantage of female applicants, but there was minimal impact on ethnicity or socioeconomic status.

	Some schools did not exclusively use 1 modality; schools were categorized based on the strongest use of the UKCAT. 


	Mitchell, 1988
	University of Witwatersrand, South Africa
	Ethnicity, gender
	Applicants to medical school (2304)
	Hypothetical class composition (2304)
	Cross-sectional
	Medicine
	Addition of non-academic criteria & altered weighting of academic & non-academic attributes
	Diversity of accepted students
	Greater URM representation with increased weighting of non-academic attributes.
	Potential differences between cohorts 
	Consideration of personal attributes & experiences
Decreased emphasis on academic performance
	Increased weighting of non-academic criteria allows admission of some students that would not otherwise gain admission, without loss of academic standards.
	None reported

	O'Neill, 2013
	University of Southern Denmark, Denmark
	Age, gender, examination type, GPA, SES (parents' education, doctor parent, parents living together, parent receiving social benefit), parenthood (applicants who are parents), ethnicity
	Students admitted via attribute-based track (454)
	Students admitted via grades-based track (620)
	Retrospective cohort
	Medicine
	Attribute based admissions, involving evaluation of communication skills, understanding of medical school & a career in medicine, past experiences & future plans through an essay; multiple choice assessment of interest & knowledge; & a semi-structured interview
	Social composition of accepted students
	No significant difference in ethnic origin, parents' education, parenthood, parents living together or a parent receiving social benefits between groups.
	Potential differences between cohorts 

	Limited diversity of the applicant pool
Consideration of personal attributes & experiences
Decreased emphasis on academic performance
	The selection of admission criteria may not be important in increasing social diversity. It might be more effective to attract a diverse applicant pool, which remains a challenge.
	Limited generalizability

	Price, 2008
	West Virginia University, USA
	Ethnicity
	Admissions committee members prior to the workshop (19)
	Admissions committee members after the workshop (19)
	Before-after
	Medicine
	Admissions committee workshop
	Change in questionnaire responses
	Significant increases in the understanding & ability to select URM students for admission. Subsequent 6 fold increase in URM acceptances, from 1 to 6 URM students.
	No description of the validity of outcome assessment
No description of the reliability of outcome assessment
	Admissions committee workshop with a focus on increasing diversity
Flexibility & time to explore non-cognitive attributes in the interview
Understanding of barriers & academic inconsistencies
	A more holistic interview process, that incorporates whole-file review, is required rather than selecting students based on GPA & DAT scores.
	None reported

	Price, 2011
	West Virginia University, USA
	Ethnicity
	Admissions committee workshop facilitators prior to Train-the-Trainer workshop (63)
	Admissions committee workshop facilitators after the Train-the-Trainer workshop (63)
	Before-after
	Medicine
	Admissions committee workshop & train the trainers workshop
	Knowledge of how to review URM applicants
	Significant increase in perceived knowledge of how to review URM applicants & design effective recruitment programs. Subsequent increases in URM enrolment at all 9 participating schools.
	No description of the validity of outcome assessment
No description of the reliability of outcome assessment
	Train-the-trainers workshop
Admissions committee workshop
Consistent admissions committee membership
Dean’s participation in the admissions committee workshop
	The workshop stimulates schools to evaluate their admissions processes, involve the dean, learn from the successes of other schools & justifies change.
	None reported

	Puddey, 2011
	University of Western Australia, Australia
	Gender, rural origins, socioeconomic & educational disadvantage, public vs. independent high school, country of origin/ethnicity
	Students admitted based on academic performance (1402)
	Students admitted based on academic performance, interview score & UMAT (1437)
	Non-concurrent cohort
	Medicine
	Addition of a structured interview or standardized test to admissions criteria
	Demographics of standard entry students
	Males decreased from 57% to 45%, students of NE or SE Asian origin decreased from 30% to 13%, students from Oceania increased from 56% to 66% & students with socio-educational disadvantage remained at 10% of the accepted students.
	A consistent definition of the outcomes being assessed was not provided
	Addition of a structured interview & standardized test to the admissions process
Quotas for rural applicants
	Admissions quotas may be more effective than altered admissions criteria. The addition of a structured interview & standardized test had no impact on students with socio-educational disadvantage
	Missing data
Analysis limited to 35% of applicants
SES scores calculated in 2010 applied to students admitted from 1985-2009, but demographic & social factors may have changed over time

	Raghavan, 2011
	University of Manitoba, Canada
	Rural origin
	Applicants to medical school (327)
	Hypothetical class composition (327)
	Before-after
	Medicine
	Assigning points for rural attributes
	Number of rural applicants & matriculants 
	The revised admissions process identified & recruited 18 additional students with rural attributes
	Potential differences between groups 

	Points awarded for rural attributes
Use of a priority matrix to develop a weighting scheme for rural attributes
	The rural demographic gap present in previous classes was resolved. The priority matrix permitted proportional adjustment of scores, is highly adaptable & could be used to increase diversity related to other attributes.
	None reported

	Reiter, 2012
	McMaster University, Canada
	Age, gender, size of community of origin, income & self-declared Aboriginal status
	Applicants to medical program (546)
	Hypothetical class composition (546)
	Cross-sectional
	Medicine
	Altered weighting of academic & Multiple Mini-Interview scores
	Diversity of accepted students
	The change in diversity of the students that would have been accepted with different weighting schemes was indistinguishable.
	Potential differences between cohorts 
	Limited diversity of the applicant pool & interviewees
Decreased emphasis on academic performance
	The lack of URM enrolment resulted from a limited number of qualified URM applicants reaching the interview stage.
	No data on ethnicity aside from self-declared Aboriginal status
Database limitations only allowed for use of data from one school in one year to determine effect of different weightings
SES determined using postal code

	Scott, 2015
	University of Illinois at Chicago College of Nursing, USA
	Ethnicity
	URM applicants to undergraduate, graduate & doctorate nursing programs in 2014 
	Applicants to undergraduate, graduate & doctorate nursing programs in 2013

	Before-after 
	Nursing
	Holistic admissions process including a strategic analysis, workshop for faculty & staff & changes to admissions process
	URM acceptance & admission rates
	Increase in URM students offered & accepting admission (42.4% in 2014 vs. 36.8% in 2013).

	Potential for selection bias

	Cultural change at the faculty level Support from leadership 
Workshop for all faculty involved in admissions

	Considering experiences & attributes of applicants helps identify applicants who may not be admitted if only academic performance was considered.
	Resource intensive  program 

	Shanks, 2003
	Harvard University, USA
	Ethnicity
	Minority applicants prior to affirmative action
	Minority applicants after implementation of affirmative action
	Mixed methods
	Medicine
	Affirmative action program & increased focus on URM recruitment
	Application & enrolment of URM students
	The number of URM applicants increased from 22 to 135. Affirmative action led to consistent enrolment of URM students, with at least 15% of enrolled students identifying as ethnic minorities. Prior to the affirmative action admissions process, there was at most 1 URM student per class.
	Unclear if researchers' influence was considered
Poor response rate
	Affirmative action admissions program supported by an affirmative action policy
Commitment to enrolling minority students
Establishment of an admissions sub-committee to review URM applicants
Establishment of an Office of Recruitment & Retention/ Multicultural Affairs
Summer enrichment program
Pre-matriculation program
	The use of affirmative action in the admissions process is an effective means of increasing URM enrolment.
	Relationship of Harvard medical school to the project
Confidentiality of study participants
Researcher's "insider" status at Harvard medical school
Survey sent to URM alumni only

	Terregino,
2015
	Rutgers Robert Wood Johnson Medical School, USA
	Ethnicity
	Applicants to RWJMS for entering classes 2011-2013 (1198)

	Hypothetical comparisons: URM applicants (129)
	Before-after
	Medicine
	Altered weighting of academic measures (GPA, MCAT), experience (service, clinical, & research (SCR)), & MMI scores. Weightings considered: 100% MMI vs. 70% MMI/30% GPA, 70% MMI/10% GPA/10% MCAT/10% SCR, 50% MMI/50% GPA.

	Acceptance rates
	The proportion of URM applicants accepted would have decreased from 57% with 100% MMI to 43% with 70% MMI/10% GPA/10% MCAT/10% SCR to 39% with 70% MMI/30% GPA to 22% with 50% MMI/50% GPA.


	Potential selection bias
	Increased weighting of MMI scores 
	Use of MMI scores as the only determinant for admission of applicants who have met threshold academic & experiential scores can increase URM acceptance. Considering scores for experiences & academic performance may decrease URM acceptance.
	Limited generalizability 

	Tiffin, 2012
	Durham University, Dundee University, UK
	Gender, ethnicity, English as a second language, age, type of school attended, low SES, low academic achievement
	Applications where the UKCAT used in borderline cases only (7690 applications from 5306 applicants)
	Applications where the UKCAT used as a weighted factor to determine interview invitations, offers or both (8692 applications from 5545 applicants), & UKCAT used as a threshold score (6752 applications from 5118 applicants)
	Prospective cohort
	Medicine
	Addition of a standardized test to the admissions criteria
	Probability of acceptance
	Mixed results depending on the dimension of diversity & implementation of the UKCAT in the admissions process. URM candidates were least disadvantaged when a threshold UKCAT score was used to determine interview offers.
	None identified using QA tools
	Use of a standardized test
	Use of the UKCAT may lead to more equitable offers of admission to students from under-represented socio-demographic groups, especially when used as a threshold to determine interview offers.
	Missing data
Excluded graduate & widening access courses, so results are unlikely to generalize to these groups
Few applicants from low SES backgrounds
Use of the UKCAT may suggest an institutional "pro-widening participation attitude"
Statistical model simplifies admissions process

	Turnbull, 2003
	University of Adelaide, Australia
	SES, school type, rural origins
	Students admitted based on results of a standardized test, structured interview & academic achievement (Analysis based on SES (290) & school type (258))
	Students admitted based on academic achievement only (Analysis based on SES (269) & school type (275))
	Non-concurrent cohort
	Medicine
	Addition of a standardized test & a structured interview to the admissions criteria
	SES & high school type of enrolled students
	Increase in proportion of students from rural origin, little change in SES profile of matriculants.
	Potential differences between cohorts 
	Addition of an interview & standardized test to the admissions process
Decreased emphasis on GPA
Limited diversity in SES amongst applicants
	Equity of access has been addressed as more schools are represented. 
Removing prerequisite subjects & modifying the selection process led to an increase in the proportion of students from rural backgrounds.
	None reported

	Watson, 2005
	UK
	Age, gender, family circumstances (marital status, parenthood), prior work experience in healthcare, ethnicity
	Cadets (411) & cadet scheme leaders (62)
	National data summarizing demographic data of students beginning RN programs (1596)
	Non-concurrent cohort
	Nursing
	Cadet schemes that provided URM students with practical experience that led to a route of entry into nursing school
	Diversity of accepted students
	Cadets were significantly younger, more likely to be single, less likely to have children, less likely to have previous employment & were less likely to be Caucasian than student nurses.
	Cohorts were drawn from different sources
Potential differences between cohorts 
Self-reported exposure & outcome data
>10% loss to follow-up rate
	Cadet scheme program that provides students with practical experience
	Cadet schemes have the potential to widen access to health professions programs by offering opportunities for practical experience to students who lack the academic requirements for direct entry to nursing programs.
	Lack of analysis of SES data
69% survey response rate
Possibility of differences between groups

	Enrichment Programs
 

	Bediako, 1996
	USA
	Ethnicity, SES
	URM high school students (981)
	National data from the AAMC & US Department of Education (13 514 000)
	Non-concurrent cohort
	Medicine
	Academic enrichment program involving 4 years of academic curriculum covering science, math, English, social studies & foreign languages, as well as summer workshops, tutoring & counselling
	Application, acceptance & matriculation of program graduates
	13.9% of program graduates took the MCAT, 11.1% applied to medical school, 7.6% were accepted & applicants had a 68.8% acceptance rate. 7.3% of program graduates matriculated into medical school as compared to 0.6% of high school graduates nationally. 
	Cohorts were drawn from different sources
Potential differences between cohorts 
>10% loss to follow-up rate
	Rigorous academic curriculum for high school students
Individualized attention for students, including tutoring & counselling
	A rigorous academic curriculum with provision of individualized attention can facilitate the entry of students from ethnic minority & economically disadvantaged backgrounds into medical school.
	Graduates might not have been included in the database used for the analysis & the percentages reported may be under-estimates

	Cantor, 1998
	8 medical schools, USA
	Ethnicity
	URM applicants that participated in the enrichment program (1425)
	URM applicants to US allopathic medical schools that did not participate in the enrichment program (11 280)
	Non-concurrent prospective cohort
	Medicine
	6 week residential academic enrichment program focused on science education, writing skills, verbal reasoning, studying, test taking & presentation skills
	Probability of acceptance
	A significantly greater number of program participants were accepted compared to minority non-participants. Program effects were also observed in students who participated in the enrichment program both early & later in college & in those with relatively high & low grades & test scores.
	>10% loss to follow-up rate
	Intensive summer education program
Completion of science courses
MCAT preparation
Study skills training
	The enrichment program enhanced participants’ probability of medical school acceptance. Intensive summer education programs may increase diversity in the physician workforce by increasing URM acceptance to medical school.
	Difficult to adjust for SES & applicant motivation in the analysis

	Fritz, 2016
	Pritzker School of Medicine (PSOM), University of Chicago, USA
	Racial & ethnic minority, gender
	URM 1st and 2nd year undergraduate students in a pre-medical program (11)
	Participants in a pre-existing concurrently-run pre-medical pipeline program at the University of Chicago focused on research skills/writing & financial aid (13) 





	Controlled before-after

	Medicine
	SEALS is a 6-week pre-medical pipeline program with curriculum components based in the “assets bundle” theory. These include:
socialization/professionalism, education in science learning tools, finance literacy, mentoring & networks, & social expectations & resilience. The program included lectures, a dissection lab, clinical shadowing, service learning, workshops in personal statement reflections & writing & critical reasoning skills, & mentoring. 
	Knowledge & skills related to medical school application process
Perceptions regarding the impact of SEALS on skill set
Personal statement scores


	SEALS students rated their resolve to become a physician higher than the comparison cohort & scored higher on personal statements. Upon completion of the program, the SEALS cohort rated themselves improved with regards to 
familiarity with MCAT components, ability to ask
for a letter of recommendation & interview skills. At 6 months post-intervention, all 11 participants reported SEALS contributed to their skill sets used in their college programs.




	Comparison group not equivalent re: stage of education (2-3 years advanced)
	Pipeline program designed to address barriers faced by URM students 
Pipeline programs offered early in undergraduate education
Curricular components addressing health care disparities




	SEALS is a low cost & high impact program that can be easily implemented.
	Limited to one institution & a small number of students

	Giordani, 2001
	University of Michigan, USA
	Ethnicity, SES
	URM students in the University of Michigan post-baccalaureate program (15)
	Students who did not participate in a post-baccalaureate program before medical school (443)
Students who completed additional studies or graduate degrees before starting medical school (58)
	Retrospective cohort
	Medicine
	1 year post-baccalaureate program involving basic science & laboratory course work, a mentored research experience, academic testing, counselling, financial aid, application assistance, & a program targeted at personal growth & organizational skills
	GPA & MCAT scores at matriculation & in first year of medical school
	Though post-baccalaureate program graduates had lower MCAT scores & grades at the time of application, they had similar academic performance as traditional students in the first year of medical school.
	Potential differences between cohorts 
No description of follow-up rate
	Formal post-baccalaureate program
Completion of science courses
Academic advising & counselling
Mentored research experience
Application assistance
Study skills training
Financial aid
	Traditional predictors of academic performance did not contribute significantly to academic achievement of post-baccalaureate students in the first year of medical school. The results support the use of a formal post-baccalaureate program to provide academic enrichment & support for URM students prior to starting medical school. Consideration of non-cognitive variables may be important to understand the success of URM students in medical school.
	Small sample size

	Grumbach, 2006
	University of California medical schools (Davis, Irvine, LA, San Diego & San Francisco campuses), USA
	Ethnicity, SES
	URM & disadvantaged post-baccalaureate students (265)
	URM applicants to the post-baccalaureate program that did not participate (396)
	Retrospective cohort
	Medicine
	1 year post-baccalaureate program, including completion of undergraduate science courses, training in study skills, test taking, writing of personal statements, interview preparation, health disparities curriculum, clinical & research experiences, group events & access to learning specialists
	Matriculation to medical school
	By 2005, 67.6% of participants & 22.5% of controls had matriculated into medical school. After adjusting for baseline student characteristics, students who participated in post-baccalaureate programs had a higher probability of matriculating into medical school.
	None identified using QA tools
	Completion of undergraduate science courses
Study skills training
Test taking skills
Preparation for writing personal statements
Interview preparation
Clinical experiences
Research experiences
MCAT preparation
Seminar series on health disparities
Career advising
Social events & peer support
	Post-baccalaureate programs are an effective intervention to increase the number of medical school matriculants from disadvantaged & under-represented groups.
	Potential for controls to be incorrectly classified, therefore underestimating effects of the program. 
Narrow definition of a successful outcome. 
No systematic measure of matriculation into non-medical schools. 
No measure for other factors that could be associated with the likelihood of matriculating into medical school. 

	Hall, 2009
	“Unidentified” university, USA
	Ethnicity
	Undergraduate URM students who participated in a multicultural psychology training program (23)
	Undergraduate URM students who participated in a mono-cultural psychology training program (20)
Undergraduate URM students who did not participate in a training program (43)
	RCT
	Clinical psychology
	6 week clinical psychology research training program that incorporated mentoring, information on graduate studies & the application process & social activities
	Application rate to psychology graduate programs 
	Participants in the research training programs were significantly more likely to apply to graduate programs in clinical psychology than controls (31%). There was no significant difference in application rates between students who participated in the multicultural (65%) & mono-cultural (47%) training programs.
	Blinding of participants & personnel
Unclear description of sequence generation
Unclear description of allocation concealment

	Research experience & training in research methodology
Mentoring
Orientation to graduate studies & the application process
Social activities with program faculty
Strong emphasis on the cultural context of psychology
	Students who completed the research training programs were nearly twice as likely to apply to psychology graduate programs, suggesting that targeted recruitment of students from minority backgrounds may be required to encourage them to apply.
	Small sample size
Limited generalizability

	Jackson, 1972
	Harvard University, USA
	Ethnicity
	Undergraduate URM students that participated in the summer enrichment program (42)
	Undergraduate URM students that were either accepted to the enrichment program & declined to participate (16) or were rejected (93)
	Retrospective cohort
	Medicine & dentistry
	8 week summer academic enrichment program involving completion of science & math courses, tutorials & clinical exposures
	Application & acceptance rates
	Application & acceptance rates were highest amongst enrollees (88.1% applied, 84% of applicants accepted) followed by declinees (68.8% applied, 63% of applicants accepted) & rejectees (32.3% applied, 43% of applicants accepted). 7 of the 11 declinees who applied to medical school had participated in an enrichment program elsewhere.
	Potential differences between cohorts 
No description of outcome assessment

	Completion of science courses
Academic tutorials
Clinical exposure
	Students' motivation to apply & subsequently be accepted to medicine & dentistry programs was associated with their participation in the program. Special programs for minority students have a major role in the acceptance of minority students to medicine & dentistry programs.
	None stated

	Judd, 2007
	University of Hawai'i John A Burns School of Medicine (JABSOM), USA
	Ethnicity, SES
	URM post-baccalaureate students (379)
	URM students that participated in the premedical enrichment program prior to the implementation of the post-baccalaureate program (313)
	Before-after
	Medicine
	1 year post-baccalaureate program involving learning skills training, individualized education plan based on a series of orientation assessments, completion of courses in science, speech & ethics, mentoring, conditional direct admission to medical school, PBL training prior to the start of medical school, shadowing experiences 
	Acceptance rate
	The acceptance rate into medical school increased from 47.6% to 98.0%.
	Pre- & post-invention groups drawn from different sources

	Learning & communication skills training
Individualized education plan based on a series of orientation assessments
Completion of courses in science, speech & ethics
Mentoring
Conditional direct admission to medical school
PBL training
Clinical exposure
	The post-baccalaureate plays an important role in ensuring diversity at JABSOM & in the healthcare care workforce in Hawai‘i & the Pacific region. The program offers a comprehensive approach to preparing disadvantaged students to qualify for & complete medical school.  
	None stated

	Lipscomb, 1993
	Michigan State University College of Human Medicine, USA
	Ethnicity, SES, age, gender
	URM post-baccalaureate students prior to the post-baccalaureate program (30)
	URM post-baccalaureate students after post-baccalaureate program (30)
	Before-after
	Medicine
	Academic year post-baccalaureate program that allowed students to enrol in selected first year medical school courses & advanced undergraduate science courses & tutorials, & receive direct admission to medical school upon successful completion
	Change in pre-admission GPA
Academic performance in 1st year of medical school
	Participants significantly improved their GPA during the program & the majority exceeded the program's academic requirements & were able to maintain their academic achievement during medical school.
	Potential for selection bias 

	Completion of advanced undergraduate science & first year medical school courses
Reduced course load
Tutorials & academic support
Conditional admission to medical school
	Medical schools can engage in a contractual agreement with minority students who traditionally would have been excluded because of perceived academic weaknesses to provide the opportunity to demonstrate their academic abilities prior to entry to medical school. Academic support & a reduced course load may have contributed to students' success.
	Limited generalizability

	Markel, 2008
	University of Michigan School of Dentistry, USA
	Ethnicity
	Undergraduate students on the first day of the enrichment program (179)
	Undergraduate students in the 6th week of the enrichment program (179)
	Before-after
	Dentistry
	6 week summer academic enrichment program, involving individualized academic counselling & study plans at the start of the program, academic skills (advanced reading skills, vocabulary building, time management, test taking, stress management, math computation) training, science classes
	Scores on the Nelson-Denny reading test, WRAT3 & subject-specific tests
	Participants had significant improvements in their vocabulary, reading comprehension, reading rate, spelling, math, biology, chemistry & physics scores.
	Potential for selection bias 

	Individualized academic advising & study plans at the start of the program
Academic skills  training
Science classes
	Improving academic skills & basic science knowledge has the potential to enhance the academic performance of disadvantaged students in college courses & increase their competitiveness in the dental school admissions process.
	Small sample size 
Needs of the students & group dynamics differed from year to year

	Moreland, 1981
	Undefined university, USA
	Ethnicity
	Undergraduate URM students that participated in the  summer enrichment program (41)
	Undergraduate URM students that did not participate in the summer enrichment program (60)
Non-URM undergraduate students who did not participate in the enrichment program (218)
	Mixed methods
	Medicine
	10 week summer enrichment program including academic enrichment, tutorials, MCAT preparation, research experience, academic & career counselling, tutorials, orientation to medical school application & admissions processes, presentations from medical school recruiters, mock interviews, social activities
	Academic progress in medical school
Enrolment rate
	The number of minority students that enrolled at the medical school increased from 9 (6%) to 24 (16%). URM students who participated in the program had lower attrition rates & were more likely to select primary care specialties than URM students who did not complete the program. 
	Potential for selection bias
Unclear if differences between cohorts were controlled
	Academic enrichment
MCAT preparation course
Tutorial program
Formal & informal academic & career counselling
Research training
Shadowing opportunities
Application assistance & preparation
Presentations from medical school recruiters
Social activities
	The summer program is effective in assisting minority students overcome some of their background differences & enhance their academic performance in completing medical school. 
	Difficult to compare achievement between groups as no academic grades were given

	Philips, 1981
	University of Texas Medical Branch, USA
	Ethnicity SES, rural origins, gender
	URM high school & undergraduate students that participated in the summer enrichment program (78)
	URM applicants to the summer enrichment program who were not enrolled in the program (78)
	Prospective cohort
	Health professions
	Summer academic enrichment program involving training focused on academic, communication & interpersonal skills, discussions of ways to overcome potential obstacles to pursuing a career in the health professions & clinical experiences
	Proportion of students employed in health professions
	Program participants were more likely to be employed in health careers (23 (59%) participants vs. 5 (10%) non-participants) & were more likely to have achieved their career goals than non-participants (9 (15%) participants vs. 3 (6%) non-participants).
	Potential for selection bias 
Potential differences between cohorts assessment
>10% loss to follow-up rate
	Academic, communication & interpersonal skills development
Academic advising, with a focus on developing strategies & motivating students to overcome obstacles
Clinical exposure
Hands-on experience with health professions of interest to students
Discussion of obstacles & strategies to overcome them 
	It is possible to recruit minority students from medically underserved areas & help them achieve their career choices in the health professions through academic support & advising. Minority students from medically underserved areas are a potential health services resource for those areas, as the largest portion of respondents were employed in the medically underserved community where they were from.
	None stated 

	Russell, 1988
	Ohio University College of Osteopathic Medicine, USA
	Ethnicity
	URM students who have completed an undergraduate degree & participated in the summer enrichment program (76)
	URM students who applied for admission to an osteopathic medical school but who had not attended a summer enrichment program (93)
	Retrospective cohort
	Osteopathic medicine
	8 week summer academic enrichment program that included completion of science courses, study skills training, clinical exposure & social activities with faculty, physicians & medical students
	Admission status
	There was no significant difference in admission status based on completion of the program.
	Cohorts were drawn from different sources
Short intervention
Potential differences between cohorts
	Completion of science courses
Clinical experiences
Study skills training
Social activities
	Participation in the enrichment program did not affect medical school admission. Many students from minority & disadvantaged groups would have minimal opportunity to gain access to medical school or other health professions program, therefore continuation of enrichment programs is vital.
	Data for the study was limited to information obtained from the American Association of Colleges of Osteopathic Medicine
Only black students who applied to osteopathic medical school were considered in the analysis

	Stagar, 1998
	Ohio University College of Osteopathic Medicine, USA
	Ethnicity
	URM students who participated in the post-baccalaureate (41)
	URM students given direct admission (42)
	Case control
	Osteopathic medicine
	1 year post-baccalaureate program that included completion of graduate level science courses, conditional acceptance to medical school, learning & study skills development, study groups & tutoring, counselling, financial aid, orientation to medical school
	Matriculation to medical school
Academic performance in medical school
	Post-baccalaureate students are able to complete the program, matriculate & progress through medical school. In medical school, there was no significant difference between minority medical students who completed the post-baccalaureate program & those who did not.
	Potential for selection bias
Potential differences between cases & controls 
	Completion of science courses
Federal funding
Academic counselling
Direct admission to medical school
Financial aid
Study skills training
Tutoring & study groups
Orientation to medical school
	Post-baccalaureate programs are a cost effective means to increase the number of minority students that matriculate to medical school by addressing the weaknesses of candidates. Post-baccalaureate programs can develop a second applicant pool of previously rejected applicants from which minority medical students can be selected.
	Limited generalizability
Small sample size 

	Strayhorn, 1999a
	USA
	Ethnicity
	Medical schools with a pre-admission program (75)
	Medical schools without a pre-admission program (40)
	Cross-sectional
	Medicine
	Pre-medical preparatory or pre-admission program that attempt to promote academic ability, interest in health careers, psychosocial health or other factors that may improve URM students' success in matriculating to medical school
	Percent change in 1st year & total URM enrolment
	Schools with a positive percent change in 1st year URM enrolment were significantly more likely to have a pre-admissions program. There was no association between the percent change of pre-admissions programs & total URM enrolment.
	None identified using QA tools
	Pre-admissions programs
Affirmative action appeared to be an important strategy for many schools
	Pre-admissions programs have a positive effect on first year URM enrolment, which may be due to participants' ability to gain admission to medical school. Challenges to affirmative action programs may account for some of the schools with decreases in URM enrolment & the non-significant effect on total URM enrolment. 
	Cross-sectional design does not permit an assessment of cause & effect
Possibility that the published descriptions of programs do not reflect program characteristics
Program used as unit of analysis
Lack of control groups
Insufficient data collection to analyze outcomes at the level of individual participants

	Strayhorn, 1999b
	USA
	Ethnicity
	Medical schools with a pre-admission program (67)
	Medical schools without a pre-admission program (52)
	Cross-sectional
	Medicine
	Pre-medical preparatory or pre-admission program that attempt to promote academic ability, interest in health careers, psychosocial health or other factors that may improve URM students' success in matriculating to medical school
	Presence of a pre-admissions program
	Schools with a pre-admissions program were significantly more likely to have a positive change in first year URM enrolment than school without a pre-admissions program. There was no association between the presence of pre-admission programs & the percent change in total URM enrolment.
	None identified using QA tools
	Pre-admissions programs
	The presence of a pre-admission program is positively associated with increased URM enrolment & it is important to continue & strengthen pre-admissions programs that are successful at admitting & graduating URM students.
	Cross-sectional design does not permit an assessment of cause & effect
Possibility that the published descriptions of programs do not reflect program characteristics
Program used as unit of analysis
Insufficient data collection to analyze outcomes at the level of individual participants

	Wides, 2013
	University of California San Francisco School of Dentistry, USA
	SES, educational disadvantage
	URM students with an undergraduate degree who had been rejected from dental school prior to implementation of the post-baccalaureate program (94)
	URM students with an undergraduate degree who had been rejected from dental school after implementation of the post-baccalaureate program (94)
	Before-after
	Dentistry
	1 year post-baccalaureate program including DAT preparation, application support, advanced science course work, clinical experiences, health disparities seminar series & learning & study skills workshops
	Improvement in DAT score, acceptance to dental school, diversity of dental school class
	Program participants’ DAT scores improved by two points, & 98% were accepted to dental school. All survey respondents were practicing dentistry & 81% reported serving underserved populations on a follow-up survey. 
	Potential for selection bias 
	Post-baccalaureate program
DAT preparation
Application support
Completion of science courses
Clinical exposure
Mentorship
Health disparities training
Study & learning skills training
	The post-baccalaureate program helped participants improve their DAT scores & gain admission to dental school. All program graduates that responded to the survey were working in dentistry & were more likely to work with underserved communities than the general dentist population.
	Most of the participants attended dental schools that were involved in the Pipeline program
Small size of the participant group 
Lack of a comparison group  

	Outreach Programs
 

	Butler, 2013
	Southern Illinois University Edwardsville School of Pharmacy, USA
	Ethnicity
	URM high school students (14)
	Pre-post comparison of the same participants (14)
	Before-after
	Pharmacy
	3 day summer camp that offered exposure to pharmacy, including inter-actions with pharmacists from different practice settings, labs, pharmaceutical skills & shadowing experiences
	Interest & awareness of pharmacy
	There was a positive change in participants' perception of a career in pharmacy after completion of the pharmacy summer camp.
	Potential for selection bias 

	Summer program
Clinical exposure
Interaction with pharmacists
	The camp increased students' interest in pharmacy & may be used as a model to stimulate interest & awareness of pharmacy as a future career option for minority high school students.
	The camp recruited students from only one high school
Small sample size
Non-comparative pre & post test questions 
The responses to the surveys may have been influenced by a session immediately before the survey
Limited generalizability

	Fleming, 2005
	Two urban high schools in Northwest USA
	Ethnicity, immigrants to USA
	URM ESL high school students (75)
	Pre-post comparison of the same participants (72)
	Before-after
	Nursing
	9 week public health education program with weekly sessions including lectures (public health, culture & health, personal health & goals, infectious disease, jobs & careers), a health professions job fair, a field trip to a water quality treatment plant & a group project
	Self-efficacy
Interest in health professions career
	Students' interest increased in 14/20 health professions careers considered, with a significant increase in interest in nursing & nutrition. There was no significant difference in students' belief that they could complete the required training for health professions careers.
	Potential for selection bias 
Intervention was not clearly described

	Classroom based & experiential public health curriculum
Health professions career information
	Programs that encourage career & academic pursuits of immigrant & ethnic minority students can increase students' consideration of health careers.
	Students had limited English fluency & interpreters were not available to assist with survey comprehension
Small sample size
Lack of an independent comparison group

	Katz, 2016
	Washington State University, USA
	Rural, socioeconomic disadvantage, ethnic minority, low-performing schools, first generation to attend college
	URM high school students from local & tribal high schools attending a summer pipeline program
(115)
	Pre-post comparison of the same participants (115)
	Before-after
	Nursing, General Health professions
	2-week summer residential, on-campus enrichment program. 
Health professionals from similar 
ethnic background served as mentors. 
Curricular components included: math, science & English course work; cultural
Experiences; group discussions; anatomy & simulation lab experience. 



	Participants’ perceptions & knowledge of going to college & of nursing; desire to become a nurse
	Post-program, students thought they would need more emotional support & motivation for college than they previously thought. Students recognized nursing as a career with respect, autonomy & honor. 
	Convenience sample of 
Potential maturity bias 
	Preview of college life, with an intensive & demanding daily schedule
	URM students may not have an accurate view of nursing & college. The program was useful in addressing these inaccuracies. 

	Survey total scores or subscale scores could not be used
to assess changes in perceptions from pre/post to program;
analysis had to done individually for each item 

	Nair, 2011
	New York University School of Medicine, USA
	Ethnicity, SES 
	Minority middle school students (41)
	Pre-post comparison of the same participants (41)
	Before-after
	Medicine
	Medical student run pipeline program that offered 6 2 hour sessions, including 1 session introducing clinical practice & clinical skills & 5 sessions on different organ systems, incorporating basic medical concepts, clinical skills exposure, games, socially & medically relevant issues & application to real life situations.
	Knowledge of medical concepts, interest in a health professions career
	Knowledge of medical concepts increased significantly from baseline to follow-up for boys, a large proportion of which were URMs. Knowledge of medical careers increased significantly for URM students, boys & girls.
	Potential for selection bias 

	Introduction to health professions careers
Introduction to basic medical concepts
Interaction with medical students
Experiential activities & exposure to clinical skills
	Pre-professional programs are able to engage students with an interest in health professions early in their educational career, introduce them to the health professions & increase their awareness & interest in health professions careers.
	Small sample size
Time course for program does not allow for long-term follow-up to assess outcome in career pursuits

	Pollard, 2010
	University of North Carolina Wilmington, School of Nursing, USA
	Ethnicity, rural origins
	URM grade 7 & 8 students (10)
	Pre-post comparison of the same participants (10)
	Before-after
	Nursing
	2 week summer camp, with follow-up weekends in the fall. Camp activities included 1 week at the nursing faculty where students learn about nursing roles, basic nursing knowledge & skills & 1 week shadowing a nurse at a hospital. The follow-up weekends included a mock-disaster drill, a shadowing experience & a library research experience
	Interest in pursuing a career in nursing
	Participants' interest in nursing & the number of students who intended to apply to nursing school increased after completion of the program. 
	Potential for selection bias 
	Clinical experiences
Introduction to nursing clinical skills, roles & knowledge
	The summer camp reinforced students' study & critical thinking skills needed for health professions careers. Students' intention to pursue a career in health professions or nursing can be influenced by programs for URM students.
	None stated

	Rashied-Henry, 2012
	Brooklyn Health Disparities Center, USA
	Ethnicity
	High school students in Brooklyn who were enrolled in an after-school science enrichment program (48)
	Pre-post comparison of the same participants (48)
	Before-after
	Health professions
	4 week summer health disparities internship program that involved lectures, presentations, debates, group activities & a research project at a community based health organization
	Interest in health professions & minority health
	There was a 36.2% increase in students expressing an interest in pursuing careers in minority health upon completion of the program. Students' knowledge of racial & ethnic health disparities, factors that influence health & the role of research increased.
	Potential for selection bias 
	Student involvement in health disparities training & research
Group activities & lectures on health disparities 
	Community academic partnerships can provide educational opportunities to increase minority students' interest in health careers & health disparities research.
	Short-term follow-up

	Sherrod, 1995
	University of Alabama Capstone College of Nursing, USA
	Ethnicity, SES
	Disadvantaged minority grade 11 students (15)
	Pre-post comparison of the same participants (15)
	Before-after
	Nursing
	Summer program that introduced students to the educational & career opportunities in nursing, basic clinical skills, exposure to nurses working in different specialties, presentations from pre-professional organizations & social activities with a 1 day follow-up seminar the following spring
	Perceptions of nursing, career plans
	There was an increase in participants' perceptions of nursing. 5/15 students subsequently enrolled in nursing with another 4 planning to enrol in nursing programs.
	Potential for selection bias 
	Exposure to clinical skills
Interactions with nurses
Information sessions on nursing education, careers & supports available during training
	Programs that introduce students to nursing, can have a positive impact on the recruitment of minorities or other disadvantaged groups into nursing.
	None stated

	Thomson, 1992
	Baylor College of Medicine, USA
	Ethnicity
	Students accepted to attend a high school for health professions in a region with a predominantly minority population (186)
	Pre-post comparison of the same participants (186)
	Before-after
	Allied health professions
	3 week summer program with a goal of promoting careers in the allied health professions including discussions & activities related to allied health careers, interactions with allied health professionals, exposure to clinical & academic activities, science enrichment, problem solving skill development, academic counselling
	Knowledge & skill enhancement, aware-ness of health profess-ions opportunities, perceptions of the program
	Students had a significant increase in job title identification & knowledge of the people & equipment involved in various allied health careers. All but 1 student reported interest in pursuing a health professions career. There was a significant increase in students' ability to analyze & solve science problems after completing the program.
	Potential for selection bias 
	Early exposure to health professions 
Exposure to clinical skills
Interactions with health professionals in the classroom & clinical settings
Academic enrichment & development of problem solving skills
Academic counselling
	Programs designed to offer exposure to health professions can successful inform minority students about the career opportunities in the health professions & improve students' analytical & problem solving skills.
	None stated

	Vergano, 2013
	2 academic hospitals in New Jersey, USA
	Ethnicity, SES 
	8th grade URM students that participated in the an outreach program & participated in the hospital day (175)
	8th grade URM students that participated in an outreach program that did not participate in the hospital day (288)
	Retrospective cohort
	Medicine
	1 day hospital visitation program that included shadowing patient care, discussions about medical education & a career panel of physicians & medical students
	Percentage of alumni who stated an intention to pursue a medical degree
	Students that participated in the hospital visit were significantly more likely to plan to pursue a medical degree than non-participants (22% vs. 15%).
	Potential for selection bias
	Early experiential intervention
Hospital visit that included shadowing, exposure to physicians & medical students & discussions of medical education
	A brief, interactive, hospital based program was associated with increased interest in pursuing a medical degree among participants when surveyed 1-8 years after participation.
	Study outcome based on participant's intentions 
Retrospective & non-randomized study design

	Wadenya, 2008
	University of Pennsylvania School of Dental Medicine, USA
	Ethnicity
	URM high school students (163)
	Pre-post comparison of the same participants (163)
	Before-after
	Dentistry
	Outreach program involving hands-on experience, interactive seminars, mentoring & parental involvement
	Interest in health profess-ions & dentistry
Parental involvement
	Students' interest in health professions increased from 50% to 74% planning a career in health professions & from 6% to 64% interested in a career in dentistry. Students in pre-dental or dental programs had higher parental participation (96% vs. 44%) & were more likely to have discussed their educational & career plans with their parents (100% vs. 51%) compared to students enrolled in other post-secondary or vocational training programs.
	Potential for selection bias 
	Parental involvement
	URM students whose parents are involved in their decisions regarding educational & career plans & who receive family support are better able to overcome the perceived barriers to pursuing a career in the health professions. The program attracted students & parents who were already college-oriented.
	Loss of participants to follow-up

	Walker, 1988
	Wayne State University, USA
	Ethnicity
	Female African-American pre-professional students who participated in the program (8)
	Female African-American pre-professional students in the control group (8)
	Before-after
	Pharmacy
	Experiential minority recruitment program that included a 9 month series of exposures to clinical pharmacy, research experiences, professional development & career & academic counselling as well as the standard recruitment strategies (brochures talking to academic advisors & pharmacy recruiters)
	Career knowledge, attitudes & perceptions of pharmacy
	Students in the participant group had a significant increase in awareness of career opportunities, compared with no change in the control group. Participants also had a significantly higher perceived importance of pharmacy as a health profession, there was no change for the control group.
	Potential for selection bias
	Clinical experiences
Interaction with minority pharmacists
Research experiences
Professional development conferences
Career & academic counselling
	First-hand experience in pharmacy & interactions with minority pharmacists improved minority students' attitudes & awareness of the career opportunities in pharmacy.
	None stated

	Yens, 1986
	Mount Sinai School of Medicine, USA
	Ethnicity, gender, non-science majors
	Undergraduate institutions that received targeted recruitment of URM students (14)
	Undergraduate institutions without targeted recruitment of URM students (14)
	Prospective cohort
	Medicine
	Targeted recruitment program involving contact with a premedical advisor, planning & advertising of a group meeting with interested students, an informal meeting between a recruiter & a pre-medical advisor, a formal meeting with students, distribution of recruitment materials & informal meetings with individual students 
	Change in number of URM applicants
	There was no significant difference in the number of applications from female or minority students & students with non-science majors between the two groups. 
	Potential differences between cohorts
	Targeted recruitment program
Brief intervention
Limited pool of students who meet the requirements for admission to medical school
Highly qualified minority & female students are highly sought after
	Short-term recruitment efforts may not be effective in increasing applicants from women, minority students or students pursuing non-science majors. More intensive, long-term efforts may be required to increase the number of applications from specific groups, with recruitment efforts beginning earlier, at the college or pre-college level.
	None stated

	Curriculum
 

	Bailey, 2012
	University of California San Diego, USA
	Ethnicity, SES, gender, educational or cultural disadvantage 
	Applications to the combined MD-MSc program (1236)
	All other applications (3176)
	Cross-sectional
	Medicine
	Combined MD-MSc program to train medical students to work with underserved populations
	Enrolment in combined MD-MSc program
	Of the applications to the MD program, 61.5% of URM students also applied to the combined MD-MSc program compared with 23.5% of non-disadvantaged students. Of URM student applications, 55.6% also applied to the MD-MSc program, compared with 23.3% of non-URM students. Female students were also more likely to apply for the combined MD-MSc program.
	Potential differences between cohorts
	Program to train medical students to work in underserved communities
	A combined MD-MSc program with training to work with underserved populations may influence URM & disadvantaged students’ matriculation decisions. Increasing URM enrolment in the program may lead to further increases in URM enrolment as it can contribute to developing a more positive perception of the educational environment by URM applicants.
	Only evaluated secondary applications 
Did not assess the effect the program may have had on applicants’ matriculation decisions


	Bailey, 2013
	University of California San Diego, USA
	Ethnicity
	URM students applying to medicine after implementation of the MD-MSc program
	URM students applying to medicine prior to implementation of the MD-MSc program
	Interrupted time series
	Medicine
	Combined MD-MSc program to train medical students to work with underserved populations
	Application & matriculation rates
	There was no significant change in the percentage of URM applicants, however there was no decrease in URM applications during a period where the number of total applications decreased. The percentage of URM matriculants was significantly increased following the intervention by approximately 5 students/year. A greater number of URM students who were accepted chose to matriculate after implementation of the MD-MSc program.
	Intervention was not independent of other changes
	Program to train medical students to work in underserved communities
	The intervention improved the diversity of the applicant pool & matriculants. Medical school curriculum could have a substantial impact on the application & matriculation decisions of URM applicants.
	Possible confounding factors 
Very little institutional information is known
Small sample size

	Vela, 2010
	University of Chicago Pritzker School of Medicine, USA
	Ethnicity
	URM students that interviewed & matriculated at the University of Chicago Pritzker School of Medicine in 2007 or 2008 (45)
	Non-URM students that interviewed & matriculated at the University of Chicago Pritzker School of Medicine in 2007 or 2008 (166)
	Retrospective cohort
	Medicine
	Health disparities course in medical school & discussion of the course at the medical school interviews
	URM student enrolment
	The percentage of URM student enrolment increased from 12% in 2005 & 11% in 2006 to 22% in 2008. URM students were more likely than non-URM students to report that knowledge of the course influenced their decision to matriculate. 
	Potential differences between cohorts 
Self-reported outcome data
	Mandatory health disparities program during medical school Promotion of health disparities curriculum to interviewees
	The required health disparities course may have contributed to the increased enrolment of URM students. Curricula that address minority health & health disparities may be important to URM students & may serve as a successful recruitment tool.
	Potential bias in how information was presented
Unable to establish cause & effect as other initiatives targeting URM students were initiated concurrently

	Mixed Interventions
 

	Andersen, 2009
	Howard University College of Dentistry, USA
	Ethnicity, SES
	URM middle school -undergraduate students
	Pre-post comparison of different classes
	Before-after
	Dentistry
	Pipeline program including a summer enrichment program, mentoring program, expanded recruitment program, middle & high school outreach program, broadened admissions criteria to include community service & previous involvement in dentistry & scholarships
	Application & enrolment rates
	The number of URM applicants increased from 318 in 2002-2003 to 568 in 2006-2007. The number of URM enrollees decreased from 61 in 2002-2003 to 54 in 2006-2007.
	Potential for selection bias 
Potential differences between 
	Strayed from the school’s mission of focusing on recruiting African American students
Summer enrichment program
Expanded recruitment efforts
Mentoring
Outreach programs
Consideration of non-cognitive attributes during admissions
Scholarships
Multiple interventions targeting different aspects of the health professions pipeline
	The program led to increased recruitment of Hispanic students & decreased enrolment of African American students, who were previously targeted. It was believed that more of the top African American students were attending other schools, including other participants in the Pipeline program. Efforts to strengthen relationships with pre-dental clubs at historically black colleges may increase URM recruitment. There are ongoing challenges to secure funding for the recruitment efforts & scholarships.
	None stated

	Armendariz, 1973
	University of Texas at Austin School of Social Work, University of Texas at Arlington School of Social Work, Our Lady of the Lake College Worden School of Social Service, University of Houston School of Social Work, USA
	Ethnicity, SES
	Ethnic minority students
	Pre-post comparison of different classes
	Before-after
	Social work
	State-wide recruitment program involving employment of a recruiter, distribution of flyers, newsletters, meetings with undergraduate social work educators & outreach to community members who might assist with recruitment, career conference, flexible admissions criteria & financial aid
	URM enrolment
	Minority enrolment increased from 44 students in 1970-71 to 79 students in 1971-72 & 110 students in 1972-73. 
	Potential for selection bias 
Potential differences between groups 
	Consortium of social work programs with mutual interests 
Dedicated funds for recruitment of minority students
Financial aid
Flexible admissions
Employed recruiters, development of a state-wide recruitment system
Federal funding
Multiple interventions targeting different aspects of the health professions pipeline
	External funding & a guarantee of financial aid were essential for the success of the program. Admissions processes should use flexible guidelines & assess a student's potential for effective practice in minority communities with decreased emphasis on standardized tests.
	None stated

	Atchison, 2009a
	University of Illinois at Chicago College of Dentistry, USA
	Ethnicity, SES
	URM middle school - post-baccalaureate students
	Pre-post comparison of different classes
	Before-after
	Dentistry
	Pipeline program including recruitment strategy & materials, restructured admissions committee, holistic admissions process, hiring an associate dean of Student & Diversity Affairs, summer enrichment & internship programs, high school outreach programs, 12-14 month post-baccalaureate program, pre-matriculation program, summer programs, DAT review course, financial aid, establishment of student-led dental associations
	Application & enrolment rates
	The number of URM applicants increased from 50 in 2002-2003 to 163 in 2006-2007. The number of URM enrollees increased from 4 in 2002-2003 to 13 in 2005-2006 & 12 in 2006-2007.
	Potential for selection bias 
Potential differences between 
	Established infrastructure & changed mission & admissions process to support URM recruitment
Established relationships with undergraduate institutions serving large numbers of URM students
Effort to find scholarships, funding to support students & recruitment programs
Post-baccalaureate program
Summer enrichment & internship programs
Outreach programs
Pre-matriculation program
Multiple interventions targeting different aspects of the health professions pipeline
	The infrastructure changes to the admissions process & student services increased the emphasis on diversity. Strengthening of relationships with K-12 schools & undergraduate institutions serving URM students is viewed as a sustainable recruitment effort. Funding for the recruitment programs & scholarships is the most significant challenge.
	None stated

	Atchison, 2009b
	University of Washington School of Dentistry, USA
	Ethnicity, SES
	URM high school-post-baccalaureate students
	Pre-post comparison of different classes
	Before-after
	Dentistry
	Pipeline program including diversity identified as a priority by the dean, new associate dean for educational partnerships & diversity, restructured admissions process, admissions committee workshop, scholarships, integration with medical school enrichment program, pre-enrolment program, high school, college & post-baccalaureate outreach program, mentoring, new recruitment materials
	Application & enrolment rates
	The number of URM applicants increased from 27 in 2002–2003 to 66 in 2005–06, then decreased to 43 in 2006–2007. The number of enrollees increased from 3 in 2002-2003 to 10 in 2006-2007.
	Potential for selection bias 
Potential differences between 
	Diversity made a priority by administration
Altered admissions process
Scholarships
Pre-enrolment program
Outreach program
Enrichment program
Mentoring
Limited resources to award more scholarships
Multiple interventions targeting different aspects of the health professions pipeline
	The program introduced many new components, however no progress was made in the recruitment of low income students due to the lack of data on income. There were some concerns about the school's attitude towards URM students.
	None stated

	Awe, 2010
	University of Illinois at Chicago College of Pharmacy, USA
	Ethnicity
	URM high school students from Chicago public schools (120)
	Pre-post comparison of the same participants (120)
	Mixed methods
	Pharmacy
	6 week pre-pharmacy program involving academic & social activities, mentorship, interaction with pharmacists, faculty & students, clinical experiences, development of communication skills,  team building, tutoring, reflective writing, preparation of presentations, tutoring in pharmacy tech calculations & customer service
	Interest in pharmacy
	The proportion of participants planning on pursuing a career in pharmacy increased from 33% to 75%.
	Context was not considered in the qualitative analysis
Unclear if researchers' influence was considered
	Socialization during & after the program
Mentorship & interactions with faculty, pharmacists & pharmacy students’
academic skills development & tutoring
Clinical experiences
Introduction to basic pharmacy tech skills
Communication skills development
Team building activities
Reflective writing
Multiple interventions targeting different aspects of the health professions pipeline
	Participation in the program increased the number of under-represented minority students interested in pharmacy school & may have been a significant factor motivating students to pursue a pre-pharmacy program in college & a career in pharmacy.
	Possible selection bias
Possible confounding factors
Limited follow-up with faculty

	Carmichael, 1988
	Xavier University of Louisiana, USA
	Ethnicity
	African-American students at Xavier University with majors in biology or chemistry (303)
	High-ability African-American students gaining admission into professional & graduate schools nationally
	Non-concurrent cohort
	Medicine, osteopathic medicine, dentistry, veterinary medicine, optometry, podiatry, pharmacy
	4 problem-solving oriented summer programs starting the summer after grade 8, modification of undergraduate courses to provide assistance to minority students, structured academic advising, inter-departmental science activities, all targeted at increasing the accessibility of health professions programs
	Probability of acceptance to medicine or other health professions
	High ability black freshmen entering Xavier are more likely to gain admission into medical school (57%) than their counterparts nationally (24%).
	Cohorts were drawn from different sources
Potential differences between cohorts
	Summer programs
Structured academic advising
Support in completing science courses
Faculty-organized activities to support students planning on pursuing a health professions career
interventions beginning after grade 8 & continuing into undergraduate studies
Multiple interventions targeting different aspects of the health professions pipeline
	The pre-medical program is successful because it increases the probability that students gain admission into health professions schools rather than pre-selecting students who may be successful.
	Small sample size

	Crall, 2009a
	Loma Linda University School of Dentistry, USA
	Ethnicity, SES
	URM high school - post-baccalaureate students
	Pre-post comparison of different classes
	Before-after
	Dentistry
	Pipeline program including a post-baccalaureate program, high school & undergraduate outreach programs, institutional commitment to diversity, minority faculty recruitment, summer programs, revised admissions process
	Application & enrolment rates
	The number of URM applicants increased from 95 in 2002-2003 to 172 in 2006-2007. The number of URM enrollees increased from 7 in 2002-2003 to 11 in 2004-2005, 6 in 2005-2006 & 11 in 2006-2007.
	Potential for selection bias 
Potential differences between groups 
	Post-baccalaureate program
Financial aid
Summer recruitment program
Targeted recruitment
Outreach programs
Altered admissions process
Recruitment of minority faculty
Faculty support & commitment to diversity
Multiple interventions targeting different aspects of the health professions pipeline
	URM enrolment fluctuated throughout the program, challenges included establishing a solid peer group due to lack of a critical mass of URM students, the school is located far from many of the recruits’ homes, increased competition for positions in dental school, greater awareness among applicants to schools interested in URM enrolment, high tuition costs & inability to offer full scholarships. Support from the senior administration contributed to the sustainability of the interventions.
	None stated

	Crall, 2009b
	Boston University Goldman School of Dental Medicine, USA
	Ethnicity, SES
	URM middle school – post-baccalaureate students
	Pre-post comparison of different classes
	Before-after
	Dentistry
	Pipeline program including establishment of a director of minority affairs, increased recruitment efforts, strengthened relationship with the School of Medicine, a pre-matriculation program, preparatory program for students with an arts background, post-baccalaureate program, middle & high school outreach program, partnership with the existing outreach program, internships, career fairs, dental clinic in underserved areas, restructured admissions committee, scholarships
	Enrolment rates
	The percentage of URM enrollees increased from 9% of total enrolment in 2002-2003 to 28% of the incoming class in 2007.
	Potential for selection bias 
Potential differences between groups 
	Scholarship programs
Outreach programs
Internship programs
Faculty support
External funding
Outreach program
Enrichment program
Post-baccalaureate program
Pre-matriculation program
Multiple recruitment efforts
Restructured admissions committee
Multiple interventions targeting different aspects of the health professions pipeline
	Outreach programs & the enrichment program for students with an arts background were instrumental in increasing URM recruitment. The director of minority affairs made significant efforts to establish relationships with potential URM applicants, advocating on their behalf in the admissions process & strengthening the academic abilities of prospective students.
	None stated

	Davidson, 2009a
	University of Connecticut School of Dental Medicine, USA
	Ethnicity, SES
	URM undergraduate students
	Pre-post comparison of different classes
	Before-after
	Dentistry
	Pipeline program including a preparatory program, academic enrichment program, mentoring, DAT preparation course, partnerships with community dental societies & feeder schools, dean of community outreach programs
	Application & enrolment rates
	The number of URM applicants increased from 53 in 2002-2003 to 126 in 2006-2007. The number of first year URM enrolees increased from 2 in 2002-2003 to 11 in 2005-2006 & 1 in 2006-2007. Total URM enrolment increased from 12 in 2002-2003 to 26 in 2005-2006 & 22 in 2006-2007.
	Potential for selection bias 
Potential differences between groups 
	Summer academic enrichment program
Post-baccalaureate program
DAT preparation
Mentoring program
Targeted recruitment
Addition of a dean of community outreach programs
External funding
Multiple interventions targeting different aspects of the health professions pipeline
	The program has increased awareness of the need for diversity in the admissions process. One of the greatest challenges has been the school's inability to diversify the dental school faculty members.
	None stated

	Davidson, 2009b
	University of Southern California School of Dentistry, USA
	Ethnicity, SES
	URM undergraduate students
	Pre-post comparison of different classes
	Before-after
	Dentistry
	Pipeline program including partnerships with organizations supporting URM students, recruitment programs, summer outreach program, post-baccalaureate program, career information events, application assistance, DAT review, mentoring  counselling scholarships
	Application & enrolment rates
	URM enrolment declined in the pre-program years. URM applications increased from 109 in 2002-2003 to 250 in 2006-2007 & URM enrollees increased from 6 in 2002-2003 to 15 in 2005-2006 & 11 in 2006-2007.
	Potential for selection bias 
Potential differences between groups 
	Scholarships
Targeted recruitment
Post-baccalaureate program
Summer outreach programs
DAT preparation
Application assistance
Mentoring & counselling
Financial aid
Multiple interventions targeting different aspects of the health professions pipeline
	A strength of the program was the ability to dedicate resources to the recruitment of URM students, which was supported by external funding. The high cost of education continues to be a challenge for the recruitment of URM students.
	None stated

	DeBoer, 1994
	Grand Valley State University, USA
	Ethnicity
	Directors & interim directors of physical therapy programs accredited by APTA's CAPTE at schools that made an effort in minority recruitment (55)
	Directors & interim directors of physical therapy programs accredited by APTA's CAPTE at schools that did not make special efforts in minority recruitment (18)
	Cross-sectional
	Physical therapy
	Survey of physical therapy educational programs, inquired about the use of 37 interventions aimed at increasing URM enrolment
	URM application, enrolment & graduation rates
	There was no significant difference in the number of minority applicants, enrolees or graduates from schools that do make an effort & schools that do not make an effort.
	Self-reported exposure & outcome data
Potential differences between cohorts 
Inadequate response rate
	No recruitment strategies had a statistically significant impact on URM applications or enrolment
Strategies with a trend toward a positive effect on URM applicants: participation in athletic screening & use of alumni
	Findings indicate that current recruitment efforts may not be effective at increasing the number of minority students enrolled in physical therapy programs despite 75% of the programs surveyed employing various minority recruitment & retention efforts. Elementary & high school science education may need to be targeted directly.
	Limited record keeping 
Study did not take into account school demographics
Study looked at
recruitment at the program level

	Friedman, 2009a
	Meharry Medical College School of Dentistry, USA
	Ethnicity, SES
	URM elementary – post-baccalaureate students
	Pre-post comparison of different classes
	Before-after
	Dentistry
	Pipeline program including partnerships, outreach program, post-baccalaureate program, administrative support, targeted recruitment, financial aid
	Application & enrolment rates
	The number of URM applicants increased from 282 in 2002-2003 to 490 in 2006-2007. The number of URM enrollees increased from 45 in 2002-2003 to 54 in 2005-2006 & 52 in 2006-2007.
	Potential for selection bias 
Potential differences between groups 
	Financial aid
Reputation for training minority health care professionals
Recruitment strategic plan, including outreach to more schools with large URM enrolment
Pre-baccalaureate summer program
Post-baccalaureate program
Support from administration
Multiple interventions targeting different aspects of the health professions pipeline
	The post-baccalaureate program was a strong predictor of student performance. Most of the successes were attributed to an aggressive outreach & recruitment program, which can be maintained after the funding ends.
	None stated

	Friedman, 2009b
	West Virginia University School of Dentistry, USA
	Ethnicity, SES
	URM grade 6 - undergraduate students
	Pre-post comparison of different classes
	Before-after
	Dentistry
	Pipeline program including outreach programs, summer enrichment program, DAT preparatory course, admissions committee workshop, more holistic admissions process, recruitment specialist, targeted recruitment
	Application & enrolment rates
	The number of URM applications increased from 0 in 2002-2003 to 85 in 2006-2007. The number of URM enrollees increased from 0 in 2002-2003 to 6 in 2006-2007.
	Potential for selection bias 
Potential differences between 
	Full-time director of recruitment & retention
Summer outreach & enrichment programs
Relation-ships with pre-dental advisors at feeder schools
More holistic admissions process
Increased number of interview offers for URM students
Multiple interventions targeting different aspects of the health professions pipeline
	Outreach programs, recruitment activities & changes to the admissions process contributed to increased URM applications & enrolment. The program increased awareness & the importance of URM recruitment amongst faculty & staff. The lack of scholarship support, loan repayment programs & funding for existing interventions pose barriers to the sustainability of the program.
	None stated

	Garcia, 1987
	Stanford University Medical Center-Foothill College Primary Care Associate Program, USA
	Ethnicity
	URM applicants
	Pre-post comparison of different classes
	Before-after
	Physician assistant
	Development of a recruitment network, including a dedicated recruiter, contact with & tracking of minority applicants, brochures, counselling, admissions workshops, mock interviews, public media, networking with local organizations & media
	URM matriculation
	Recruitment strategies increased the overall proportion of URM students over two participating years from an average of 17% from 1980-1982 to 54% in 1983 & 44% in 1984.
	Potential for selection bias 
Potential differences between groups 
	Involvement of faculty members
Multiple concurrent awareness & recruitment strategies
Support & assistance in the admissions process
Counselling
Multiple interventaions targeting different aspects of the health professions pipeline
	Aggressive recruitment strategies can produce significant increases in minority enrolment. Recruitment efforts must be accompanied by a retention program, additional support & learning resources.
	None stated

	Gift, 2009
	University of California, Los Angeles, School of Dentistry, USA
	Ethnicity, SES
	URM high school – post-baccalaureate students
	Pre-post comparison of different classes
	Before-after
	Dentistry
	Pipeline program including community partnerships, targeted recruitment, student groups, post-baccalaureate program, summer enrichment program, scholarships, altered admissions process with credit for disadvantaged status & plans to work in an underserved community mentoring
	Application & enrolment rates
	The number of URM applicants increased from 107 in 2002-2003 to 176 in 2006-2007. The number of URM enrolees increased from 4 in 2002-2003 to 16 in 2006-2007.
	Potential for selection bias 
Potential differences between groups 
	Support from faculty & administration, creation of an assistant dean for outreach & a Diversity Committee
Targeted recruitment at specific feeder schools
Post-baccalaureate program
Scholarships
More holistic admissions process
Enrichment program
Mentoring
Multiple interventions targeting different aspects of the health professions pipeline
	Support for URM recruitment from the faculty & administration is a strength of the program. Coordination with programs in the medical school contributed to the stability of URM recruitment into dental school. The dependence of the programs on external funding could limit the sustainability of recruitment efforts.
	None stated

	Haskins, 1994
	USA
	Ethnicity
	Physical therapy education programs that kept data on the number of minority students that applied, were enrolled & graduated & that made special efforts to recruit minority students (14)
	Physical therapy education programs that kept data on the number of minority students that applied, were enrolled & graduated & that did not make special effort to recruit minority students (12)
	Cross-sectional
	Physical therapy
	Survey of physical therapy educational programs, inquired about the use of 37 interventions aimed at increasing URM enrolment
	List of & effectiveness of techniques used by physical therapy programs to recruit, enrol & graduate students from minority backgrounds
	The most effective interventions identified were giving talks to parent groups, keeping in touch with potential minority applicants, assisting students with the completion of applications, participation in recruitment efforts 
at the program or institutional level & external funding.
	Potential differences between cohorts 
Self-reported outcome data
Inadequate response rate
	Application:
Statistically significant: 
Giving talks to parent groups
Keeping in touch with potential minority applicants
External funding
Participation in a larger effort with external funding

Association, not statistically significant:
Using special or flexible admissions policies
Providing pre-professional enrichment courses
Setting quantitative goals for minority enrolment
Disseminating financial aid information

Enrolment:
Statistically significant:
Assisting students in completing applications
External funding at the program or institutional level
	Physical therapy programs must increase their involvement in larger, externally funded minority recruitment efforts. Enrichment programs can compensate for inadequate educational background, which has excluded many minority students from physical therapy programs.
	Small sample size
Bias in choice of programs, based on available data
Underrepresentation of physical therapists
Recall bias

	Hewlett, 2009a
	University of California, San Francisco, School of Dentistry, USA
	Ethnicity, SES
	URM undergraduate - post-baccalaureate students
	Pre-post comparison of different classes
	Before-after
	Dentistry
	Pipeline program including a post-baccalaureate program, mentorship program, outreach program, DAT review, recruitment by alumni, scholarships, revised admissions process
	Application & enrolment rates
	The number of URM applications increased from 121 in 2002-2003 to 183 in 2006-2007. The number of URM enrolees fluctuated with 11 in 2002-2003, a peak of 15 in 2004-2005, 2 in 2005-2006 & 4 in 2006-2007.
	Potential for selection bias 
Potential differences between 
	Recruitment & mentoring by alumni
Scholarships
Post-baccalaureate program
Outreach program
DAT review course
More holistic admissions process
Faculty commitment to diversity
External funding
Multiple interventions targeting different aspects of the health professions pipeline
	As more schools are making efforts to diversify student enrolment, there is increasing competition to recruit from the pool of URM students. The initial increase in URM enrolment can be explained by the short-range recruitment efforts. More mid- & long-term interventions may be necessary to increase the URM applicant pool. High tuition & loss of external funding may limit URM recruitment.
	None stated

	Hewlett, 2009b
	University of North Carolina at Chapel Hill School of Dentistry, USA
	Ethnicity, SES
	URM high school – post-baccalaureate students
	Pre-post comparison of different classes
	Before-after
	Dentistry
	Pipeline program including post-baccalaureate program, academic enrichment programs, outreach programs, targeted recruitment, more holistic admissions process, mentorship program, pre-dental clubs, financial aid, community partnerships
	Application & enrolment rates
	The number of URM applicants fluctuated from 77 in 2002-2003 to a peak of 138 in 2004-2005 to 85 in 2006-2007. The number of URM enrolees was stable with 15-17 between 2002-2003 & 2005-2006 with a decrease to 12 in 2006-2007.
	Potential for selection bias 
Potential differences between groups
	Financial aid
Critical mass of URM students enrolled
Post-baccalaureate program
Academic enrichment programs 
Mentorship program
More holistic admissions process
Partnerships with the School of Medicine & community organizations
Targeted recruitment
Multiple interventions targeting different aspects of the health professions pipeline
	Partnership with the School of Medicine has been an important factor in sustaining URM recruitment. Budget cuts could potentially impact the sustainability of current programs.
	None stated

	Mains, 2016
	Baltimore City, Maryland, USA
	Low SES, disadvantaged
	URM High school students (51)
	Same students pre-post (51)
Baltimore  Public School Students
	Before-after
	Mixed health professions
	Pipeline program that included weekly activities, summer internships, mentoring, observerships, academic enrichment in science, research experiences, assistance with admissions process, financial aid, career counseling, standardized test preparation & visits to a university campus
	SAT results
Interest in health professions
Enrolment in Bachelor’s degree granting institution
	Mean post-test SAT score increased by 440 points to 1500. 
Over 75% of participants planned to pursue a health professions career
In the last 2 years of the program, all 14 participants enrolled in universities granting Bachelor’s Degrees, as compared to 20.2% of Baltimore students.
	Potential for selection bias  
	Academic enrichment & remediation
Summer internships
Financial aid
Mentorship & career counseling
Research experience
Application assistance
Standardized test preparation
Multiple interventions targeting different aspects of the health professions pipeline
	The pipeline program has been effective at improving participants’ academic performance & the majority of participants remained interested in health professions careers.
	None stated



	Patel, 2015
	One high school in Phoenix, Arizona, USA
	Low SES, ethnicity
	URM high school students (16)
	Same students pre-post (16)
	Before-after
	Medicine
	Mentorship by medical students, 
lectures, case-based learning, physical exam sessions, laboratory observerships, assistance with college applications, social events
 
	College application & acceptance rates
	All participants gained admission to a 2-year or 4- year college or university program
	Possible central tendency bias, acquiescence bias, & social desirability bias
	Mentorship 
Academic enrichment
Clinical experiences
Application assistance
Socialization
Multiple interventions targeting different aspects of the health professions pipeline
	The program offered exposure & increased participants’ knowledge of healthcare professions, basic sciences, medical school & how to prepare for medical school.
	Limited generalizability
Small sample size
Lack of power for statistical analysis

	Taylor, 1990
	College of Medicine at the University of Tennessee, Memphis, USA
	Ethnicity, SES, educational disadvantage
	African-American high school & undergraduate students
	Pre-post comparison of different classes
	Before-after
	Medicine
	Summer enrichment program, pre-matriculation program, study skills development programs, grant program, recruitment of African-American faculty, modified admissions process & admissions committee, admissions committee workshops, assistance with applications, early interview invitations, targeted recruitment, inclusion of minority students in recruiting materials, tracking of interested minority students, scholarships
	Number of African-American applicants & students accepted & enrolled
	Enrolment of African-American students increased from 6 to 17 students after various interventions were implemented over a period of 10 years.
	Potential for selection bias 
Potential differences between groups 
	Intervention before undergraduate level
Change in financial aid
Early exposure to health professions
Summer enrichment program
Faculty support
Financial aid
More aggressive recruitment of black students
Modified admissions process & admissions committee
Application assistance
Multiple interventions targeting different aspects of the health professions pipeline
Barriers reported:
Paucity of black faculty
Competition between schools for minority applicants
	Successes were attributed to special programs to improve potential applicants' academic achievements& consideration of non-cognitive factors by the admission committee, aggressive recruitment efforts to ensure matriculation of accepted students & recruitment of minority faculty members, increased financial aid & intervention prior to the undergraduate level.
	None stated

	Thind, 2009a
	Ohio State University College of Dentistry, USA
	Ethnicity, SES
	URM elementary – post-baccalaureate students
	Pre-post comparison of different classes
	Before-after
	Dentistry
	Pipeline program including outreach programs, targeted recruitment, post-baccalaureate program, revised admissions process with points for likelihood of working in underserved communities, DAT preparatory course, scholarships
	Application & enrolment rates
	The number of URM enrolees increased from 38 in 2002-2003 to a peak of 95 in 2003-2004 & decreased to 65 in 2006-2007. The number of URM enrolees decreased from 6 in 2002-2003 to 3 in 2004-2005 then increased to 8 in 2006-2007.
	Potential for selection bias 
Potential differences between groups 
	Commitment to diversity
Director of admissions & diversity
Targeted recruitment
Post-baccalaureate program
DAT preparation
Altered admissions process
Scholarships
Multiple interventions targeting different aspects of the health professions pipeline
	Challenges facing the recruitment efforts included restrictions of existing admissions quotas for in-state students & financing of programs & scholarships. Strengths included the large pool of URM students available, DAT preparation, post-baccalaureate program & commitment of the dean to URM recruitment.
	None stated

	Thind, 2009b
	University of Pacific Arthur A. Dugoni School of Dentistry, USA
	Ethnicity, SES
	URM junior high – post-baccalaureate students
	Pre-post comparison of different classes
	Before-after
	Dentistry
	Pipeline program including partnerships, post-baccalaureate program, brochures, career advising, clinical simulation course, dentistry skills workshops, scholarships
	Application & enrolment rates
	The number of URM applicants increased from 122 in 2002-2003 to 202 in 2006-2007. The number of URM enrolees increased from 7 in 2002-2003 to 21 in 2006-2007.
	Potential for selection bias 
Potential differences between groups 
	Strong support for URM recruitment from the dean & the Admissions Committee
Targeted recruitment of URM students at feeder schools
Scholarships
Post-baccalaureate program
Outreach programs for junior high - undergraduate students 
Collaboration with other California schools
Multiple interventions targeting different aspects of the health professions pipeline
	The pool of URM applicants was limited & interventions to significantly increase the applicant pool would be necessary to sustain recruitment efforts. At the end of the Pipeline program, there was a high degree of awareness & support for efforts to increase diversity. Involvement in the national Pipeline program was essential for the success of the interventions as it allowed for sharing of ideas & legitimized recruitment efforts.
	None stated

	Thomson, 2003
	Baylor College of Medicine, University of Texas-Pan American, USA
	Ethnicity, SES
	Students from medically underserved communities who participated in the combined BSc-MD program (84)
	Students from medically underserved communities that did not participate in the combined BSc-MD program (96)
	Retrospective cohort
	Medicine
	8 year BS-MD program that offered conditional acceptance to medical school upon acceptance into the program, curriculum focused on science, math & communication, tutoring & academic support, clinical activities, summer enrichment programs, research experiences, preparation for medical school
	Number of applicants & matriculants
	The odds of medical school matriculation were seven times higher for participants than for non-participants.  85% of students who completed the BSc matriculated to medical school, the remaining students matriculated to optometry, public health or science graduate programs.
	Potential differences between cohorts 
	Joint BSc-MD program with multiple skills development activities throughout the BSc portion
Conditional acceptance to medical school
Summer enrichment programs
Tutoring & academic support
Clinical activities
Research experiences
Multiple interventions targeting different aspects of the health professions pipeline
	The combined BSc-MD program increases the likelihood that students from South Texas will gain admission to medical school & has the potential to significantly increase the number of physicians & health care professionals working in medically underserved communities in South Texas.
	No randomization  
Lack of long-term follow-up

	White, 2013
	University of North Carolina Eshelman School of Pharmacy, USA
	Ethnicity
	URM high school, undergraduate & post-graduate students
	Pre-post comparison of different classes
	Before-after
	Pharmacy
	Office of Recruitment, Development & Diversity Initiatives, PCAT review, recruitment ambassadors, pre-pharmacy club, preparatory & professional development programs, academic enrichment program, mentoring program, partnerships with high school administrators & teachers, partnerships with pipeline programs, marketing & media campaign
	Number of URM students that applied & were accepted to pharmacy programs
	The overall percentage of minority students increased from 16-22% to 25-29% after implementation of the interventions. 80% of the students who participated in the program who applied were admitted to the PharmD program.
	Potential for selection bias 
Potential differences between 
	Enrichment & professional development programs
PCAT review course
Mentoring program
Engaging current students in recruitment activities
Centralization of recruitment efforts
Establishing a formal minority student recruitment strategy
Strategic partnerships
Relation-ships with other institutions
Collaboration with existing programs
Creation of programming initiatives
Maintained connections with students
Multiple interventions targeting different aspects of the health professions pipeline
	A multifaceted effort is required to increase student diversity & inclusion, including a continuum of institutional strategies, innovative practice models & high impact programs.
	Inconsistent demographic identifiers among programs & institutions.
Limited access to demographic information.
Students not reporting their ethnicity
Marginal response rates to requests for information. 



*Numeric details included where available
AAMC: Association of American Medical Colleges
APTA: American Physical Therapy Association
CAPTE: Commission on Accreditation in Physical Therapy Education
DAT: Dental Admission Test
ESL: English as a second language
GPA: Grade point average
JABSOM: John A Burns School of Medicine
LI: Low Income
MCAT: Medical College Admission Test
MD-MSc: Doctor of Medicine/Master of Science
PBL: Problem based learning
PCAT: Pharmacy College Admission Test
PharmD: Doctor of Pharmacy
QA: Quality assessment
SES: Socioeconomic Status
SweSAT: Swedish Scholastic Aptitude Test
UKCAT: UK Clinical Aptitude Test
UMAT: Undergraduate Medicine & Health Sciences Admission Test
URM: Underrepresented minorities
WRAT3: Wide Range Achievement Test 3
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